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ABSTRACT 

Temperature affects the growth, development, fertility and 

yield of cereals. The degree of sterility and subsequent 

yield reduction caused by extreme temperature stress depends 

upon the minimum level and duration of the stress temperature 

applied and the stage of plant development at the time of 

stress. 

An experiment was conducted in which three low temperature 

regimes · (-4°, -2°c and +3°C) were applied at 5 different 

stages of plant growth (from 1 day before anthesis to 9 days 

after anthesis) for a period of 6 hours with pre- and post

conditioning periods of 6 and 4 hours respectively. 

The results showed that the minimum temperature reached 

determined the nature and severity of temperature injury in 

Karamu· wheat. 

Complete floret sterility was evident when a -4°c temperature 

was imposed at the pre-anthesis or anthesis stages of plant 

development; florets in any position of the head being equally 

affected. A -4°c temperature stress applied 3 days after 

anthesis produced 50% and 5% seed formation in primary and 

secondary heads, respectively. This seed formation mainly 

occurred in the basal florets of the apical and central 

spikelets of the head, however the seeds formed did not 

develop after stress and subsequent viable seed yield was 

zero. 

At the later stages, 6 or 9 days after anthesis a -4°c 

temperature stress had no significant effect on seed numbers. 

However there was a substantial negative effect on seed 

development and viability so that subsequent viable seed 

yield was zero. 

Temperature stresses of +3°c and -2°c had no significant 

effects on seed formation, development and viable seed yield 



when stresses were applied at any of the stages of plant 

development tested. 

The percentage of seed formation was highest in the two 

basal florets of the central and apical portions of the 

head compared to that in the two basal florets of the 

bottom of the head and to the distal florets of all spikelets. 

The percentage sterility in terms of relative sterility 

(percentage 'D + R' type ovules) and sterility index (percentage o f 

'D' type ovules) was also described. It was found that in 

'Karamuiwheat lb% to 33% rudimentary florets were a common 

feature, such structures included tiny basal, sterile 

spikelets and the terminal florets of all spikelets. 

Morphological and anatomical differences in ovules harvested 

at different stages of development from different treatments 

were observed. Ovules were classified into 6 groups for 

assessment of seed development. (A= apparently not 

fertilised, B = swollen and conical shaped, C = developing, 

D = shrivelled and shrunken, E = shrunken with reduced 

conical shape, R =rudimentary). 

Possible pathways to seed formation and development can be 

estimated from the data. A probable pathway to normal seed 

development is A to B to C. However, in the case of 

unsuccessful seed formation and development, the pathway is 

likely to be A to ~Ato B to Dor A to B to C to D. Further 

detailed electron microscope work is needed to enable a 

complete description and understanding of the pathways of 

seed development in stressed and unstressed plants. Such 

knowledge is needed to provide a logical basis for the 

development of cultivars with increased cold tolerance, 

fertility and yield. 
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1, INTRODUCTION 

Wheat is the third most important crop in Nepal, after rice 

and maize, the area under wheat having trebled in the last 

decade. The present area under wheat cultivation is 348,000 

hectares which is about 15% of the total cultivated area. 

Many factors such as the introduction of high yielding 

varieties, irrigation, fertiliser and plant protection 

measures have been extended in an attempt to increase 

average yields per hectare, but significant yield increases 

have yet to be achieved. 

CIMMYT (1977) has suggested three main causes for low yields 

per hectare i.e.: -

1. Inadequate physical facilities in remote northern hilly 

areas. 
2. Extension of cultivation into marginal and rainfed areas. 

3. Expansion of cultivation areas in Tarai regions 

(Southern plain areas). 

In the Tarai regions, the growth cycle of the wheat crop is 

50% shorter than in hilly areas, this reduction in growth _ 

cycle tending to result in low yields. In addition, a 

partial environmentally induced sterility in improved high 

yielding cultivars has been recorded during the last few 

years. This is particularly a feature important in the 

production of the most popular variety RR21 (SonaliK~ ). 

Sonalik~ is claimed to be one of the most widely adapted 

cultivars, being capable of growth in winter on the plains 

as well as in hilly elevated areas and covering a wide range 

of agroclimatic conditions. However, in 1975 sterility was 

recorded in agronomic trials with Sonalik~ conducted by 

agricultural stations. In 1976, several farmers in the 

hills and plain areas reported the same effect. In 1977, 
head sterility occurred not only in this variety, but also 

in another improved variety NL30. (CIMMYT Report on Wheat 

Improvement 1975, 1976, 1977). Although, at the moment 



2. 

head sterility is not a major problem, occurring only in 

small scattered areas, it is still a potential problem 
influencing farmers wheat yields particularly when the crop 

is grown as an additional winter crop. 

Many observations have been made in the field which suggest 
that the inability to set seed in some cultivars under 

certain circumstances is caused by abrupt changes in 

temperature and humidity during the flowering period which 
kills the pollen 1n the anthers. However, the problem may 

not be as simple as stated above. 

The occurence of sterility caused by high or low temperature 

stress has been widely accepted. Several countries, 

including New Zealand and Australia have reported such 

damage caused by low temperature stress during the reproduct

ive stage of development of wheat plants (Suneson 1941, 
Livingstone and Swinbank 1950, Single 1961, 1964, 1966, 
Gott 1961, Asana and Williams 1965, 1oda 1965, 1966, 
Olugbemi 1968, Meredith 1977). Much work has been done to 

measure the effects on plant tissue of internal ice formation, 

and the expression of this effect on final grain yield during 

the screening of resistant varieties. These studies have 

shown that the degree of sterility caused by extreme 

temperature stress depends upon the stage of plant growth, 
and the intensity and duration 
Although sterility is reported 

effects of temperature stress; 

underlying the failure of seed 

Hill (1971) has suggested that 

of stress temperature. 

in several studies on the 
the physiological causes 

setting is not elaborated. 

successful seed development 
depends on a number of processes including floret 

development, anthesis, pollin~tion, fertilisation and 

embryogenesis. Temperature is an essential environmental 

factor affecting these processes. So, an understanding of 

the causes of sterility under stress conditions requires 

detailed studies on seed development and the anatomical 

causes underlying the failure of seed formation in wheat. 
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The present study was undertaken on a wheat cultivar derived 

from Mexican parentage, bred in New Zealand, and commercially 
released under the name 'Karamu' in 1972-73. The character

istic features of this cultivar are short straw, awned seed 

and resistance to lodging. The grains are oval in shape, 

light in colour and are of satisfactory milling and baking 

quality. 'Karamu' is moderately susceptible to mildew and 

smut, but is resitant to rust and pre-harvest sprouting 

damage (McEwan et al 1972). It is early maturing and yields 

higher than other New Zealand varieties of comparable quality such as 

Aotea and Kopara. According to Langer (1978) it tends to set more 
grains per spikelet, and exhibits a higher proportion of 

floret fertility than other varieties. It was released as 

a spring sown wheat; but may also be sown in the early 
autumn. In the latter situation its very early maturity may 

result in yield losses from frost (McLeod and Upton 1978). 

Because of the importance of environmental stress in general, 

and low temperature stress in particular, on the quality and 

quantity of wheat seed produced under temperate conditions 

a study was conducted at Massey University during 1979/80, 

the objects of which were to: -

1. Determine the effects of low temperature on seed 

development and seed head fertility and sterility in 
1 Karamu' wheat. 

2. Determine the influence of low temperature stress 

imposed at various stages of plant development on the 

components of seed yield. 

3. Carry out microtome sectioning of florets to try to 

determine the morphological pathways of early seed 

development in both temperature stressed and 

unstressed wheat plants. 
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2, REVIEW OF LITERATURE 

2.1 INTRODUCTION 

This review consists of two main parts - firstly a brief 

description of wheat growth and development, and secondly a 

more detailed discussion of genetic and environment effects 

on the reproductive potential of wheat. 

2.2 WHEAT GROWTH & DEVELOPMENT 

Wheat development has been studied extensively over many 

years by many workers. 'The life of wheat plant from seed 

to seed' by Carruthers (1892) is one of the oldest works 

describing the different stages of wheat development. 

More recent work by Warrington et al (1977) and Brooking 

(1979) has involved studies on the effects of 

temperature on grain development pattern within the wheat 
spike. 

Monographs on the wheat plant which contain thorough 

descriptions of vegetative and reproductive development 

have been prepared by Percival (1921) and Peterson (1965). 

From these descriptions on wheat development, plant growth 
is most conveniently divided into two main parts -

vegetative and reproductive development. 

The vegetative stage is confined to the development of 

leaves and vegetative tillers. The number of tillers in 

particular is an important contributor to total grain yield. 

Low temperature stress during the vegetative growth stage 

has little effect on growth unless plants are killed by 

heavy frost. Some varieties of wheat need vernalisation 

during their vegetative growth stage in order to be capable 

of floral initiation at a later stage Langer (1979). 
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Warrington et al (1977) have found that temperature effects 

during vegetative growth has no affect on subsequent seed 

development. Korovin and Mamaev (1975) studied the effects of 
temperature stresses of -12°c and -25°c for 5 hours at 3 

different levels of soil moisture content. They found that 

well developed plants were less sensitive to temperature 

stress than seedlings but such stress did not effect 

subsequent grain yield. 

Studies of wheat ontogeny have been made by many workers, 

including Brencheley (1908, 1909), Percival (1921), 

Engledow et al (1923, 1924, 1925 and 1930), Frankel (1935), 

Bonnett (1936 and 1937); arid Bakquyzen (1937), 

Anderson (1954), Barnard (1955, 1957 & 1974), Williams (1960, 1966), 
Langer and Khatri (1965), Rawson and Evans (1970) and 

Barnard (1974). Similarly, studies on other species of 

Gramineae by Evans (1964), Langer (1979), Canode and 
Parkins (1977),Hebblethwaite(l977) and Hebblewaite et al 

(1980) have made the reproductive development sequence more 

clearly understood. Thomas (1961) suggests the importance 
of studies of reproductive development phases in order to 

understand the seed production potential of any crop. 

Cooper (1960) divided the different stages occuring during 

reproductive development in all species of Gramineae into 

three phases - floral induction, floral initiation and floral 

development. More recently Hebblewaite et al (1980) has divided 
the stages of reproductive development into two stages: -

1. establishment of yield potential, 

2. utilization of yield potential. 

The yield potential is defined as the number of florets (or 

potential seed sites) per unit ground area of the crop at 

anthesis. The utilization of the yield potential is 

determined by events at and after anthesis, the developmental 

processes of pollination, fertilization and seed growth. 

The importance of the later developmental stage is 

influenced by a number of seed formative factors as 

described by Hill (1980). 
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In wheat, the inflorescence is a determinant type, the 

number of spikelets being decided on the shoot apex at the 

double ridge stage. The number of florets in a spikelet 

varies and structures which appear on the spikelet do not 

necessarily develop into perfect florets and produce seed. 

A perfectly developed wheat floret consists of two outer 

glumes which enclose the androecium and gynoec ium. The 
androecium consists of three stamens with bilobed anthers 
attached. The gynoecium is mono-carpellary with a 

triangular ovary at the base and two styles at the tip. 

The styles have 80-100 stigmatic branches which receive 
pollen for fertilisation. The anatomy of the ovary shows 

that the ovule is solitary, anatropous, bitegmic and 
tinuicellate (Bhatnagar & Chandra 1976). 

2.2.1 Anthesis and Pollination 

Anthesis is defined as the opening of the florets and 

anther dehiscence and pollination as the fall of pollen 

grains onto the stigma and the germination of pollen grains 

and growth of pollen tubes towards the ovary. 

In wheat flowering begins in the middle of the spike and 

proceeds rapidly upwards and downwards. Within individual 

spikelets flowering proceeds from the basal floret to the 

terminal floret (Percival 1921, Barnard 1955,DeVries, 1971, 
Evans et al 1972). Flowering in wheat florets may be 

cleistogamous (i.e. fertilisation occurring within an unopen 

flower) or chasmogamous (i.e. fertilisation of an open 
flower) in the same spikelet. Rajki (1960) and Abramova 

(1966) have both recorded 80-90% of chasmogamous florets in 

most bread wheat cultivars. 

The duration of opening of an individual floret is quite 

short but variable. Nikulina (1969) recorded florets open 

from 12-48, 10-14 and 7 minutes for three different wheat 

cultivars. De Vries (1971) suggests that the length of time 

individual florets remain open in wheat depends upon 



weather conditions during anthesis and on the cultivar 

being studied. 

7 . 

The time to complete flowering within an individual wheat 

spike is normally 5-6 days(Leont'ev 1966). However this can 
be shoreter or even longer because of genotypic and 

environmental factors (De Vries 1971). Strong winds and 

low temperatures can inhibit anthesis in some grass 

species (Hill 1971). 

Weather conditions not only influence the duration of 

anthesis, but under severe conditions of very high or low 

air temperatures floral parts may be killed during the time 

they are exposed directly to ambient conditions during 

anthesis (Gott 1961, Olugbemi 1968). 

2.2.2 Fertilization and Ovule Development 

The term 'fertilization' refers to the actual fusion of the 

male nucleus with the ovum. Ovule development (embryogenesis) 
involves the early development of embryo and endosperm 

tissues formed as a result of successful fertilization 

(Hill 1971). 

Double fertilization is an essential process in wheat. The 

ovary consists of a large oval cell called the 'embryo sac' 

surrounded by integuments and nucellus layers. The embryo 

sac contains the egg apparatus, consisting of one large 

egg-cell and two synergids, at the micropylar end. At the 

opposite end, which is the chalazal end, three or more 

large antipodal cells are situated. The two polar nuclei 

are found near the egg apparatus. The number of antipodal 

cells, in wheat can be quite high. Hoshikawa (1960) 

recorded 12-17 antipodal cells while Bhatnagar and Chandra 

(1976) located 15-18 antipodal cells in wheat. The egg 

apparatus, polar nuclei and antipodals are derived from 

the division of the functional megaspore. The antipodal 
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cells probably aid in the nourishment of the young embryo. 

The two polar nuclei fuse just before fertilization to 

form the primary endosperm nucleus. During fertilization, 

one male nucleus fuses with the egg nucleus to form the 

zygote which later develops into the embryo. The second 

male nucleus fuses with a primary endosperm nucleus to 

form the endosperm nucleus which later develops into 

endosperm. 

The importance of the study of fertilization process and 

early ovule development lies in the fact that all the 

florets which successfully reach the stage of anthesis 

do not necessarily produce seed. 

The process of fertilization begins with pollen germination 

which connnences 1.0 to 1.5 hours after pollination 

(Hoshikawa 1959) while actual fertilization takes place 3 

to 9 hours later, depending upon temperature (Percival 

1921, Morrison 1955, Hoshikawa 1960). 

A recent study on reproductive biology of Triticum was 

conducted by Bhatnagar and Chandra (1976). These workers 

observed that while fertilisation usually occurs 10-16 hours 

after pollination it may also take place as little as 3-4 

hours after pollination. 

A major difference between species occurs in the time 

required for the first division of the fertilised egg. This 

first division occurs after approximately 24 hours in Prairie 

grass (Bromus unioloides) compared with 72 hours for rye 

grass (Lolium perenne) (Hill 1971). In wheat, Batygina 
(1974) has found that the zygote passes through a period of 

dormancy that lasts for 16-18 hours before the first cell 

division occurs but during this period the zygote is growing 

and developing intensively. It is because of this 

quiescent period that the first division of the fertilised 

egg mother cell is not observed until 24 hours after 

fertilisation. In the secondary endosperm cell, this 
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dormancy period is shorter and the first cell division begins 

within 3-8 hours after pollination. It is possible that the 

length of this 'rest' period may have an influence on the 

subsequent ability or failure of seed development. 

In wheat Hoshikawa (1961), Evans, Bingham and Roskams (1972) 

observed the reopening of florets if fertilisation did not 

occur after anthesis. In such cases the carpel continues to 

grow slowly, retaining the ability to be fertilised for a 

further three to five days. This is an unusual feature, 

since it does not occur in o~her Graminaceous species such 

as Lolium perenne, Bromus un1oloides and Phleum pratense 

(Hill 1971). 

Studies on the factors which affect fertilisation are 

limited. Some work has been conducted on the effects of 

temperature on fertilisation. Hoshikawa (1960) suggested 
that the optimum temperature for fertilisation in wheat is 

18-24°C with minima and maxima being 10°c and 32°C 

respectively. 

The process of fertilisation in wheat has been investigated 

by Batygina (1962) in detail. According to her it is a 
complicated biological process which is susceptible to 

environmental influences. The study of fertilisation in 

barley by Pope (1937 and 1943) and Cass and Jensen (1970) 

have also added to our knowledge of fertilisation processes 

in cereals. 

Pope (1937) discussed the time factor in pollen tube growth, 

while in 1943 he studied the growth of the barley ovule. He 

found that the higher the temperature the faster the growth 

of the pollen tube, but the thermal death point was reached 

at 40°c. The significance of his study is the effect of 

temperature upon cell multiplication and time period to 

obtain maximum cell numbers. At s0 c the process was so 

slow that the maximum number of nuclei remained at 8 even 

after 6 days. By comparison, at the optimum temperature of 



10. 

30°c, cell division occurred 8 times in 1 day. He also 

concluded the 'heat blasting' attributed to high 

temperature killing pollen by many workers is also due to 

ovule injury. 

Hill (1971) has observed collapse of the ovary in ryegrass 
and emphasises that successful pollination and anthesis does 

not guarantee effective fertilisation. Injury to ovules or 

pollen tubes or limited development of these organs are all 

possible causes of ineffective fertilisation. In fact male 

sterility can be associated with mechanisms which disrupt 
the process and path of pollen tube development and/or 

prevent entry of the pollen tube into the embryo sac. 

The post fertilisation development or early embryogenesis in 

wheat has been described by Morrison (1955), Batygina (1969) 

and Bhatnagar and Chandra (1976). In general the rate of 

embryo development is much slower than the rate of endosperm 

development (Morrison 1955, Batygina (1962). Morrison (1955) 

showed that cell division occurs in definite planes and a 

typical compact embryo structure is produced. Batygina (1969) 

further described the patterns of cell division and 

observed the 4-celled pro-embryo in a lateral plane. She 

suggested it had a typical T-shaped structure characteristic 

of early wheat embryogeny. 

The time required to develop to the 4-6 celled proembryo 

stage is 24-32 hours after pollination (Bhatnagar and 
Chandra 1976), although Morrison (1955) has mentioned about 

2 days for the 4-celled proembryo with cell division 

continuing until 9 days after anthesis. 

A description of the post-fertilisation sequence and 

duration of development in wheat ovules is shown in Table 2, 

according to Morrison (1955). 
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TABLE 1: POST FERTILISATION DEVELOPMENT IN WHEAT OVULES 
(Morrison 1955) 

Days after EMBRYO ENDOSPERM 
Anthesis Number of Number of 

Cells 
Conditions 

Nuclei 
Conditions 

0 - Not fertilised - Polar nuclei 
not fertilised 

1 No divisions Fertilised 2 - 12 Free nuclei 

2 1-4 divisions 4-celled embryo 4 - 32 Free nuclei 

3 8-16 n - 60 - 100 Free nuclei 

4 8-16 " - 100 - 300 Cells near 
the embryo 

5 20-34 n - 1000 plus More cellular 
& starchy 

7 52-64 II - 2000 plus Cellular 
starchy 

9 100 plus -
I 

- Starchy 

I compact body 
I I 

The condition of the multicelled endosperm 9 days after 
anthesis is a starchy compact body. In the case of 
unsuccessful fertilisation of two Hordeum species Morrison 
(1955) found that the endosperm was degenerating with one 

conspicuous band near the embryo. This was accompanied by 

ovule collapse 4 days after fertilisation. Collapse of 

ovules from 7 up to 21 days after fertilisation has also 

been observed by Hill (1971) in ryegrass. In certain 

treatments an inverted T-shaped ovary existed in a quiescent 

state for period up to 21 days after anthesis and thereafter 

collapsed or recommenced apparently normal development 

(Hill 1971). 

Early endosperm development is concentrated on the ventral 

side of the ovary according to Bhatnagar and Chandra (1976). 

However, Hoshikawa (1961) has defined 13 different stages 

of endosperm development, including the elongation of cells 

into cylindrical forms which occur only in the later stages 
of endosperm development. 
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The maJor morphological changes in the ovule shape before and 

after anthesis were described by Hill (1971), in some 

herbage grasses and by Bhatnagar and Chandra (1976) in wheat. 

The ovule, which is spherical before fertilisation, becomes 

conical in shape soon after fertilisation. The later effects 

could be due to auxin production stimulated by the 

pollination process (Bhojwani and Bhatnagar 1976). After 

fertilisation, the ovary wall grows extensively on the 
distal end and is compressed at the proximal end. Due to the 

disintegration of cells from the distal to the proximal 

regions, the ovule becomes cylindrical, assuming the shape of 

the normal caryopsis (Bhatnagar and Chandra 1976). 

Hill (1971) has grouped ryegrass ovules into different 
categories in an attempt to identify the sequence of seed 
development and possible causes of ineffective seed set i.e. 

category 'A' where the ovary was small with stigma and hairy 

style still intact and had not enlarged, indicating that the 

ovule had not yet been fertilised effectively; category 'B' 

where the ovary was bilobed and enlarged suggesting completed 

fertilisation. Often the hairy stigma had degenerated, and 

the ovule appeared white, but not showing greenness or 

elongation. Category 'C' where the ovary had become green and 
elongated in a cylindrical fashion indicating normal seed 

development, and category 'D' where ovules were obviously 

disorganised and shrivelled. Little information is available 
on the effects of environmental conditions on early 

embryogenesis in wheat, although studies on grasses (Hill 

1971) have indicated the occurrence of an inverted T-shaped 
or mushroom shaped embryosac in ryegrass within 'B' type 

ovules. Such ovules may often remain apparently quiescent 
for up to 21 days and then either resumed normal development 
(i.e. 'C' type) or die (i.e. 'D' type). 



2.2.3 Pattern of Seed Setting 

A profile of grain development on the spike has been 

described by Barnard (1955), Rawson & Evans (1970), Evans 
et al (1972), & Warrington et al (1•;!77). The first few basal 

spikelets in each seed head are very small in size and do 
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not possess fertile florets, which Olugbemi (1968) defined 

as tiny basal spikelets. Each spikelet is composed of two 

basal empty glumes which Barnard (1955) defined as sterile 

basal florets. In spikelets further up the spike the basal 

two florets are always fertile. In distal spikelets and 

just above the tiny basal spikelets the third floret is 

either rudimentary or imperfect and does not set seed. In 

the middle spikelets, the third floret is fertile, the 

fourth floret may be fertile or sterile and the fifth floret 

is always rudimentary. The sterility in these apical florets 

(3rd, 4th and 5th florets) and in the tiny basal spikelets 
due to their imperfect or rudimentary structure may be 

environmentally imposed or may be a cultivar characteristic. 

Barnard (1955) classed the florets as 'rudimentary' when 

reduced palea and gynoecial structures were formed and 
defined florets as 'imperfect' when the stamens were 

reduced or m1ss1ng. Imperfect florets may occasionally 
produce seed but this is not the situation in rudimentary 
florets. Although the number of florets per spikelet differs, 

the profile of seed formation 1n the seed head is constant. 

A spikelet is always composed of two empty basal glumes and 

a rudimentary apical floret Barnard (1955). 

2.2.4 Seed Development and Maturity 

Seed development is the period following successful 

fertilisation and 'seed set' until the seed is mature and 

ready for harvesting. Various processes and stages are 

involved during this period to achieve the basic seed 

traits of seed dry weight, moisture content and viability. 

Chemical composition, storability, seed vigour, size and 

colour of the caryopsis also change during this period. 
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The terms 'seed maturity' and 'seed ripeness' should be 

distinguished in studies concerning seed development. A 

seed is defined as mature when it has attained maximum dry 

weight (Aldrich 1943 and Grabe 1956). A seed is 'ripe' 
when it has dried to a moisture content in equilibrium with 

the surrounding atmosphere. 

Hyde et al (1959) has emphasised the importance of a knowledge of 
seed development in correctly determining the correct 
harvesting time in pasture grasses. This is also true in 

the seed production of wheat and other cereals. Andersen 

and Andersen (1980) have suggested that it would be 

beneficial to know at which stage of development the 

accumulation of dry matter terminates and also the rate of 

seed loss due to delayed harvest. Such information would 

help to accurately judge the correct time of harvesting. 

Studies on seed development in wheat in relation to moisture 

content and seed weight were first carried in the early 

1900's (Brenchley 1912, Saunders 1928, Wilson and Raliegh 

1929). More recent studies however have concentrated more 
on the physiological aspects of seed development, chemical 

composition and seed quality (Wellington 1956, Frey 
et al 1958, Walpole and Morgan 1970, Rawson and Evans 1970, 

Klein & Harmond 1971, Wheeler 1972, King 1976, Sofield 
1977, Spierly 1977, Anderson et al 1978, Gordon et al 1979, 

Mitchell et al 1980 and Anderson and Anderson 1980). 

Several workers have tried to more clearly define the 

different stages of seed development. Wellington (1956) 

divided the processes of seed development and maturation 

into four stages in relation to changes in seed moisture 

content and germination. 

He found that a growth stage lasted from 2 to 5 weeks after 

anthesis when moisture content was very high but fell rapidly 

and the grains remained green and were incapable of 

germination. The second stage (ripening) lasted from 5 to 8 
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weeks after anthesis when the grains reached their maximum 

dry weight, the harvest ripe stage was reached and the 

changes characteristic of ripening occurred. During this time 

the seed moisture content decreased to 19%, and grain germin

ation in the ear was up to 88.5% in the white wheat variety 

Holdfast and 7% in the red wheat variety Atle. In the third 

stage, 8 to 13 weeks after anthesis the moisture content 

varied from 19 to 10% depending on humidity while grain 

germination in the head increased to 95% for white wheat and 

55 to 83% for red wheat. Few of the grains of either variety 

in the basal spikelets were capable of germinating in the head 

at this stage. The fourth stage lasted from 13 to 23 weeks 

after anthesis, when a similar reduction in the moisture content 

(19tol0%)enabled all of the grains in the basal spikelets to 

acquire the ability to germinate (Wellington 1956). 

In studies on herbage grasses and legumes Hyde (1950, 1959) 

described three main stages of seed development - a growth 

stage, a food reserve accumulation stage and a ripening stage. 

Supporting three principal stages of seed development and matur

ation Anderson et al (1980) described that in the first stage, 

the percentage moisture falls from about 80 to 55%, but there 

is an increase in total moisture content, total fresh weight 

and total amount of dry matter. In the second phase, fresh 

weight and total moisture content are nearly constant, the 

amount of dry matter increasing and percentage moisture content 

falling from about 55% to 40%. In the third phase, the real 

ripening period, the amount of dry matter is almost constant, 

but total moisture content, fresh weight and % of moisture decrease. 

These stages of seed development and maturation are similar 

in all species of Gramineae, although variation can occur 

in the total period of development between species, cultivars 

and also under different environmental conditions. The 

duration of each stage of seed development in wheat differs 

in the case of short duration wheat cultivars. Also, the 

ripening period is shorter at high temperatures than under 

cool conditions (Wellington 195). At 20°c, the total 

length of the ripening period was 53 days compared with 

83 days at 15°c in wheat (Thorne, Ford and Watson 1968). 

Changes in seed moisture content also vary with weather 
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conditions. It was found in barley that between 50 and 40% 

moisture content, the daily decrease in percentage of seed 

moisture was about 0.7 percent in humid weather but 1.2% in 

dry weather. When the moisture content had fallen to 

between 40 and 20% the daily increase was up to 5% per day 

in dry weather (Gesselein, 1959). Gordon et al (1 979 ), in 
studies on the seed development traits of four wheat 

cultivars, found that while slight varietal differences 

occur with time during seed development the trend of 
changes in all cultivars remain the same. 

Germinability of developing wheat seeds and other cereals 

has been studied by a number of workers including 

Wellington (1956), Anderson (1964), and Gordon et al (1979) 
Earlier workers such as Harlan and Pope (1922) and Nutman 

(1941) have shown that the germinability in barley and 

wheat develops about 5 days after anthesis. Wellington 

(1956) studied the germination behaviour of two wheat 
cultivars and factors affecting seed development. He 

showed that seeds are capable of germination as early as 3 

weeks after anthesis, but need a period of drying or the 
embryo has to be excised before it is capable of germination. 

Due to mechanical properties of the pericarp, rather than 

irrnnaturity of the embryo, wheat seeds (harvested from 3-6 
weeks after anthesis) do not germinate immediately after 

harvest. Drying of premature seeds causes distortion of 
the mechanical properties of the pericarp and also causes 

the disappearance of starch from the embryo. These changes 

result in increased rate of development. 

The recommendations of ISTA (1976) which are used to break 

the dormancy of immature wheat seeds have eliminated the 

embryo excision techn~ue in assessing the real germination 

potential of irrnnature wheat seeds. These recommendations 

prefer to rely on techniques such as prechilling to obtain 

the necessary dormancy breaking effect. Studies by Gordon 

et al (1979) have shown that wheat seed germinability 

develops about 10 days after anthesis, when the seed 
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moisture is still at 70%. Maximum viability of more than 
90% is attained about 45 days after anthesis when seed 

moisture content is less than 10%. The germination potential 

increases rapidly, with decreasing moisture content. Maximum 

dry weight is attained about 40 days after anthesi3. 

2.2.5 Components of Seed Yield and Seed Quality 

Engledow (1925) Brooking (1979) and others have expressed 

seed yield per unit area in terms of its components, 

namely: -

yield= plants/unit area x ears/plant 
x grains/ear x grain weight. 

Plant number is the only component which can be directly 

controlled by seeding rate. The remainder are affected by 

environment, genotype and plant density. The components of 
yield may be further subdivided since the number of ears per 

metre is controlled by two factors i.e. fertile tillers per 
plant and number of plants per metre. Similarly the number 

of grains per ear depends on the number of spikelets per ear 

and the number of grains or fertile florets per spikelet. 

Total grain weight or seed weight is ultimately dependant 

on the number of grains and weight of each grain produced 

(Gedye and Joyce 1978). 

Though different workers have different views on the 

importance of these components, Krishnamurty (1963) has 

stated that seed yield components are chiefly expressed in 

terms of grain size in winter wheat varieties and by grain 

number in spring wheat varieties. There is no doubt that 

grain yield can be increased by increasing any of above 

components, but in practice a marked increase in any one 

component may often lead to a decrease in another component. 

, Rawson and Evans (1970) showed that the sterility in the 

basal florets of the central spikelets of wheat ears 2 days 

before anthesis led not only to compensatory grain setting 
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in normally empty distal florets but also resulted in a 20% 

increase in yield. Bingham (1967) has also shown that 

compensatory grain setting mechanisms can also operate 

through an increase in grain weight at one spikelet position 

leading to a corresponding decrease in grain number in 

another spikelet. 

After the components of yield, the other important factors 

controlling seed yield may be broadly divided into 
physiological processes and developmental processes. 

Evans et al (1975) have reviewed the important physiological 

processes associated with yield such as ear photosynthesis and 
respiration, patterns of carbohydrate supply to the 

developing grain and starch and protein storage. They 

concluded that limitation of these processes to increased 

yield varies with cultivars and growing conditions specially 

during inflorescence development when the number of florets 

are determined, and during grain filling or maturation when 

the weight of individual grain is determined. 

Hill (1980) describes that the processes of pollination 
anthesis, fertilisation and seed set are major seed formative 

factors. Hebblethwaite et al (1980) also emphasised the importance 
of these processes which determine the final component of 

seed yield i.e. number of fertile florets. 

Important work on the effects of temperature and other 

environmental factors on grain number and grain weight have 
been conducted by Friend (1965 a); Asana and Williams 

(1965); Wardlaw (1970); Marcellos and Single (1972); 

Sofield et al (1974); Warrington et al (1977), Chowdhary 

and Wardlaw (1978); and Brooking (1979). These studies 

show that temperatures of the order of 10°c to 15°c are 

most favourable for tiller production, with 15 to 18°c 

being the most favourable for grain filling in wheat. 

Higher temperatures (especially above 30°C) generally are 
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associated with reduced yield (Brooking 1979). An increase 

in temperature often causes an increase in the rate of 
grain growth whilst decreasing the duration of grain filling. 

Genotypes show some variation in these responses to 

temperature (Brooking 1979). 

Seed weight and seed germinability are essential seed 

qualities which may be affected by a number of factors, 

including environmental conditions before and at harvesting. 

A great deal of work has been done to study the importance 

of seed weight on germination, plant establishment and 

final seed yield. A clear relationship between seed size 

and seed yield has been established. Kaufmann and McFadden 

(1963), Autenson and Walton (1970), and Dasgupta and 

Austenson (1973) have demonstrated that heavier seeds 

produce higher crop yields than lighter seeds. Despite 
this observed effect the precise relationship between seed 

size and seed vigour is not yet clear ( Carver, 1980), 

although it is often found that smaller seeds produce weak 
seedlings. 

Maximum viability at harvest is necessary for two reasons; 

firstly to obtain maximum viable seed yield and secondly to 

maintain seed storability. However, seeds formed under 

environmental stress conditions are generally poor in terms 

of both seed weight and viability. In ryegrass Bean (1980) 

obtained greatest seed weight per inflorescence from plants 

grown at 20/15°C and highest percentage germination from 

the seeds produced from plants grown at 25/20°C. In wheat, 

a reduction in seed weight under different environmental 

conditions and particularly under temperature stress 

conditions has been reported by several workers (Asana and 

Williams 1965; Olugbemi 1968; Wardlaw 1970; Sofield et al 

1974; Single 1975; Warrington et al 1977 and Meredith 1977). 
By comparison the amount of available literature on the 

germinability of wheat seeds produced under stress 

conditions is limited. 
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The influence of the position of the seed on the 

inflorescence on seed weight and germination has been 

described by Bean (1980) in ryegrass. The seeds produced 

on the basal florets of the spikelet are heavier than those 

produced from the terminal florets. No difference was 

found in germinability in this study although Anslow (1964) 

observed variations in germination capacity of seeds from 

basal florets and terminal florets of the spikelets. He 

found that the seeds from the middle spikelets gave highest 

germination and that the terminal seeds in each spikelet 

were also of lower germination than the basal ones. 

2.3 STERILITY 

The inability of some florets to set seed is a common 

feature in many plants. This 'sterility' effect may ~e 
generally induced by genetic factors such as 'incompatibility' 
'male sterility', 'cultivar character' or lack of effective 

pollination. In addition, however a number of environmental 

factors can play an important role in affecting the extent 

to which floret sterility occurs. In particular, the 

onset of unfavourable stress conditions such as temperature 

radiation and insects and fungi can all seriously increase 

the sterile:fertile ratio with a subsequent reduction in 

crop yield. In wheat sterility caused by low temperatures 

during the flowering period has been reported in several 

countries; including Australia and New Zealand (Olugbemi 

1968; Single 1971; Meredith 1977). In other studies the 

relationship between low temperature and sterility in wheat 

has not been precisely documented. For example CIMMYT 

reports in 1975, 1976, 1977 suggests that floret sterility 
in wheat in Nepal may be a serious problem; particularly 

in years when abrupt changes in temperature and relative 

humidity occur during the period of anthesis and early seed 

development. This environmentally induced sterility may 

be limited to a few florets on a spikelet or may affect the 

complete head. Thus many workers differentiate 'floret 

sterility' from 'spikelet sterility' within a head and have 
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measured the percentage of sterility in different ways. 

0lugbemi (1968) measured sterility on the wheat head on the 

basis of whole spikelet sterility (i.e. all florets sterile) 

rather than on the fate of individual florets. He also 

examined spikelets at three different locations on the wheat 

ear (spike let 3rd from the bas e spikelet 3rd from th e top and middle 

spike let) to record chan ges in the pat t ern of s teri 1 i ty within the spike 
Campbell et al (1969) measured sterility based on the first 

and second florets and plotted the frequency of sterility 

according to the sterile florets found in different spikelet 

positions. Single (1966) in wheat,and Mau-r1 e t al (1969) in Poa 
pratensis L. and Marc~llos and Single (1971) in wheat all 
measured the percent sterility based on individual florets. 

Barnard (1955), Evans et al (1972) and Warrington et al 

(1977) have measured the percentage of grain formation 

within a spike based on floret position on individual 

spikelets rather than sterile florets. 

2.3.1 Genetic Sterility - Cultivar Charactistics 

The susceptibility of different cultivars to unfavourable 
environmental conditions can result in some differences in 

the extent of floret sterility. In tests on more than 400 

different wheat cultivars, however, Single (1961) reported 
that the degree of susceptibility to cold temperature stress 

which causes sterility, is very narrow between varieties. 

Gott (1961) suggested in this respe ct that due to the 
narrow genetical range it i$ often difficult for plant 

breeders to select a resistant variety against frost 

damage. Marcellos and Single (1972) reported differences 

between 8 wheat cultivars regarding their response to 

photoperiod and temperature during the post anthesis 

development. 

2.3.2 Environmental Sterility 

Adverse environmental conditions during the flowering of 

wheat heads may cause sterility (Peterson 1965; Martin 

and Leonard 1965). In particular Salmon (1914),has 

referred to drought, hot winds and insects or parasitic 
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fungi as maJor causes of floret sterility 

temperature stress. 

1n addition to 

(a) Low temperature stress 

Gregory and Beeson (1926) reported injurious effects on 

different wheat florets of the same head as a result of 

cold wave of -3.7°C to +2°C in Indiana in 1925. They 
suggested that the extent of floret sterility varied in the 

same head due to the different stage of development of 

individual florets. This explained the differential crop 
damage effect from place to place according to the stage of 

plant growth. This observation was reinforced by later work 

by Butler (1948) who reported the failure of the lower 
spikelets to set grain when a wheat crop was damaged by frost 
in New South Wales. He suggested that this sterility was 

caused by the destruction of male and female parts. More 
critical work on the low temperature sterility effect in 

wheat was carried out by Livingston and Swinbank in 1950. 
They studied the effects of low temperature stress from 

+2°C to -4°C at 10 different stages of plant growth at 5 

different axposuretimes. Sterility occured most rapidly 
and extensively at temperatues below freezing point, heads 

at the stage of anthesis being most susceptible. At -4°C 
an exposure time of 2 hours was sufficient to cause more 

than 50% floret sterility after heading. 

It has also been reported that the critical low temperature 

at which damage occurs in wheat depends upon the weather 

conditions prevailing prior to temperature stress. Studies 

by Single (1961) have shown that sterility may occur 

approximately at -3°c. He also found that while cold 

resistant varieties are rare some varieties survive at -7°C 
without exhibiting floret sterility. It has also been 

noted that those varieties which do not require 

vernalisation grow quickly and are early maturing. Such 

varieties are more connnonly affected by spring frost 

temperatures at flowering with a corresponding increase in 
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the environmentally induced floret sterility (Gott 1961). 
Low temperature stress of -2.2°c for 3 hours can cause 

more than 50% floret sterility in wheat at anthesis. This 

stage of development of the plant a few days before anthesis 

to a few days after anthesis affects its susceptibility to 

cold injury. The conditioning temperature prior to stress 

is therefore very important in determining the percentage 

of sterility. Under conditions of short low temperature 

stress duration, complete head sterility generally does 

not occur since one spike of wheat consists of many florets 

of different ages. As a result each floret reacts to 
stress temperature independently and will become either 

sterile or fertile as a direct result of its susceptibility 

or resistance depending on its developmental stage 
(Olugbemi 1968). Although extreme temperature stress of 

long duration can result in complete floret sterility 
Metlyakova (1977) has shown that under moderate low 
temperature stress conditions the androecium is more 

susceptible to injury than the gynoecium. The influence 

of temperatures on the physiological process described by 

Micheal (1970) include chemical reactions, gas solubility, 

mineral absorption and water uptake. The rate of chemical 

reactions doubles with every 10°c temperature increase up 

to 20 to 30°c. However at temperatures below 10°c, the 

frequency with which reactants reach the needed energy 

level is low and enzyme activity is minimal. The mechanism 

of damage due to freezing temperatures on plant tissues and 

cells have been the subject of investigation over many 

years. Literature on this particular subject has been 

provided by Livitte (1941, 1958), Asahina (1967) and Olein 

(1967). In a series of studies on frost injury to wheat 

(Single 1964) and to plants generally (Olein 1967) it has 

been concluded that the damage due to freezing temperatures 
depends on factors governing the spread of ice formation 

and cell reaction to the presence of ice. Under freezing · 

conditions ice formation first occurs in the intercellular 

spaces. As long as the temperature does not fall too low, 

this process is reversible and may occur on repeated 
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occasions during the growth of plants without damage. 

However, when the temperature falls beyond a critical point, 

the cell membranes are unable to resist internal ice 

formation. This factor coupled with dehydration and the 

pressure exerted by the expanding ice masses results in 

intracellular ice formation and cell death. 

(b) High temperature stress 

Salmon (1914) observed that the extent of floret sterility 

at high temperatures (over 40°C) is greater than at low 

temperatures (-2°C). As with low temperature stress the 

conditioning temperature prior to high temperature stress 

plays an important role in determining the amount of 
sterility. Florets at the early anthesis and anthesis 

stages of development are most susceptible to high 

temperature induced sterility. Asana and Williams (1965) 
have reported grain yield losses as high as 16% for each 
rise in stress temperature of 5°c over 25°c. This effect 

is a direct result of increasing floret sterility at high 

temperatures. 

Differential effects on the floral organs as a result of 

temperature stress have been reported by Dotzenko (1967). 
He found that the female organs are more susceptible to 

damage by high temperature while male organs are more 

affected by cold temperature stress. He also suggested 

that while there are some differences in the susceptibility 

of male and female floral organs due to low or high 

temperature, both parts are equally damaged when the 

intensity and duration of stress increases. 

Besides, damage to male or female parts before fertilisation, 

Livingstone and Swinbank (1950) also observed injury to 
fertilised ovules which had begun to develop. This supports 

the findings of Pope (1943) in which ovule injury at 40°c 
was reported. 
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Regarding the stages of plant development at which plants 

become susceptible to stress temperature, Korovin and 

Mamaev (1975) reported a decrease in seed yield when plants 

were stressed during the seedling stage. However most of 

the work done to find the stage at which plants are most 

susceptible to temperature stress shows that it almost 

invariably occurs after head emergence and that susceptibil

ity increases during anthesis. (Livingstone and Swinbank 

1950, Olugbemi 1968). 

The effect of temperature extremes during floral induction, 
initiation and development arrest the development of ear 

components such as spikelet and floret numbers but do not 

influence floret sterility. Only at the later stages of 

floret development are the imperfect florets which became 

sterile produced. 

The susceptibility 

by Waldron (1932); 

Schlerguber (1953) 

of the flowering stage is also confirmed 

Butler (1948); Chatters and 

and Anonymous (1960). Single (1964) 

has given the explanation that the glumes give protection 

to the flower parts before they are opened. However florets 
are directly exposed to stress conditions at anthesis, 

making them more susceptible to increased sterility at this 

stage of development. Studies on the pattern of 
sterility within an individual wheat spike have shown that 

most sterile florets generally occur at the apical region 

rather than at the base of the spike (Livingstone and 

Swinbank 1950). 

Most studies involving identification of the most 

susceptible stages are based on effects occuring at pre

anthesis, anthesis or during grain development. Such 

studies however generally do not use quantitative measure

ments in terms of days. Olugbemi (1968) has however 

suggested the most susceptible stage occurs in wheat from 

about one week before anthesis to a few days after anthesis. 
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This suggests that temperature may not only affect the 
floral parts directly but also the fertilisation process. 

During subsequent embryogenesis when cell multiplication is 

complete, the growing tissues are more resistant to 

unfavourable conditions, although embryonic roots and the 

vascular system of the coleoptile and epiblast may still be 

affected (Scherbatyuk et al (1977). 

(c) Other environmental causes and interaction of 
different factors 

Besides temperature, stress conditions imposed by shortages 
in other plant growth requirements such as soil nutrient 

levels and moisture may also cause sterility in wheat. 

Asana (1961); Langer& Amp6ng (1970); Wardlaw (1971); 
Koldrup (1976) and Angus and Monchur (1977) have all 

reported increased floret sterility caused by water stress 

during floral initiation and development and also during 

grain filling. Aspinall et al (1964) in studies on the 

effects of water stress on barley have suggested that those 

organs which are growing rapidly are most affected by 

water stress. 

Single (1964), and Langer and Liew (1973) have both reported 

reduced numbers of fertile florets per spikelet when 

insufficient nitrogen is available to the wheat plant during 

its early stages of development before ear emergence. 

More recently, Graham (1975) has shown that copper 

deficiency in wheat plants can cause the development of 
smaller non-viable anthers and subsequent floret sterility. 

Evidence suggests that diseases and insects may also be 

responsible for producing sterile heads. Johnstone (1960) 
reported that infestations by thrips directly causes 

low seed set in cocksfoot. Similarly, several wheat 

diseases and insect infestations can cause poor seed set. 



Hot winds during the flowering period can result in a 

serious increase in floret sterility in wheat. This 

problem seriously affected wheat production in the Northern 

plains of India before the introduction of early maturing 

wheat varieties (Asana and Williams 1965). 

The interaction of temperature and water stress during 

heading and flowering is particularly injurious to wheat 

plants (Peterson 1965, Langer and Ampong 1970). 

Wardlaw (1970) reported an interaction between light and 

temperature affecting seed formation, while Koldrup (1976) 
found the interaction of low soil moisture, dry air and 

high temperatue reduced seed setting significantly. 

Hoshikawa's (1960) study on the fertilisation process in 

wheat also shows that the interaction effect between 

nitrogen level and temperature affects the process of 

fertilisation and seed formation. 

The response of reproductive developmental phases to 

temperature is reviewed by Brooking (1979) and shows that 

final seed yield is the result of interaction of the 

prevailing temperature at different stages of development 

but may be further modified by the interaction of genotype 

and photoperiod. Livingstone and Swinbank (1950) 
concluded from their experiment that the susceptibility of 

florets to the freezing temperature is a result of complex 
interactions of many factors. 
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2.3.3 Methods of Overcoming Environmentally Induced 
Sterility Problems 

Gott (1961) suggested that because varietal response is very 

narrow varieties which require a short day length and low 

temperature for their floral initiation and development 

should be selected so that flowering time can escape spring 

frosts. Emphasis should be placed on date of planting to 

ensure that flowering time is not effected by low spring 

temperatures. Conversely,in areas such as the northern 
plains of India where sterility is caused by hot winds and 

high temperatures varieties with a short flowering duration 

or early maturing varieties should be selected (Asana and 

Williams 1965). From an agronomic point of view it is 
therefore important to select a date of planting and 

variety which allows the crop to avoid the effects of low 
or high temperature stress, particularly during the 

period from a few days before anthesis to a few days after 

anthesis since during this period plants are most 

susceptible to stress inJury (Olugbemi 1968, Single 1975). 

In an analysis of the yield components of wheat Langer 

(1978) has shown than an increase of one grain per ear can 

increase yield by up to 300 kg/ha. Conversely the effects 

of even slightly increased floret sterility can represent 

a yield loss many times greater than this figure. This 

later effect can often be overcome by controlled crop 

management including attention to water supply, nitrogen 

level, plant density and planting time (Langer 1978). 
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3, MATERIALS AND METHODS 

3.1 Experimental Design 

An experiment was conducted in which three different low 

temperature regimes were applied at five different stages of 

growth for a period of six hours and effects were assessed 

at six sequential harvests. The temperatures used were: -

1. -4°C (Tl) 

2. -2°C (T2) 

3. +3°C (T3) 

Temperature treatments were applied at the following stages 

of plant growth: -

1. Pre anthesis (Sl) 
2. Anthesis (S2) 

3. 3 days after anthesis (S3) 

4. 6 days after anthesis (S4) 
5. 9 days after anthesis (S5) 

Six sequential harvests were taken at: -

1. 5 days after anthesis (Hl) 
2. 10 days after anthesis (H2) 

3. 15 days after anthesis (H3) 

4. 20 days after anthesis (H4) 

5. 25 days after anthesis (HS) 

6. Final harvest at maturity (42-45 days after anthesis) 
(H6) 

For each treatment three replicates of three plants each 

were used. Plants were selected at random from a plant 

population of 1040 plants grown under uniform conditions in 

one glasshouse. 
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The variables measured at each harvest from each treatment 

were: -

1. Date of anthesis of the primary and secondary seedheads 

on each plant to identify the stage of development. 

2. Number of sterile florets and their location on the 

seedhead. 

3. Components of seed yield such as number of spikelets 

florets and grains with their location on the seedhead. 

4. Total seed yield per three plants i.e. per replicate, 

100 seed weight and number of tillers per plant. 

5. Germination of seeds from primary and secondary seed

heads. 

6. Classification of grains according to their stage of 
development and their number and location within the 

spike. 

7. Microtome sectioning of different ovule types to assess 

the physiological development of embryo and endosperm. 

Each of the above measurements were carried out separately 

on seedlots from primary and secondary seedheads. However, 

microtome sectioning of ovules was carried out on primary 

seedhead samples only. 

3.2 Trial Establishment and Management 

3.2.1 Sowing and plant growth 

The wheat cultivar 'Karamu' was obtained from the Seed 

Testing Station Ministry of Agriculture and Fisheries. The 

seeds were treated with 'Captan' fungicide. These seeds were 

sown in 10cm plastic pots on 14 November 1979. Three seeds 

were sown per pot, but 10 days after sowing, the plants were 

thinned to one plant per pot, the most uniform plant being 
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selected. The total number of plants grown was 1040. The 

potting mixture used was a 50:50 peat and sand mixture with 

150g of osmocote (4 months release), 150g superphosphate, 

500g lime and 20g frittered trace elements in each 100 litres 
of the mixture. 

The pots were kept on wet pads on benches 1n the glasshouse. 

The benches were rotated every 10 days to maintain uniform 

plant growth. The temperature range in the glasshouse varied 

from a m1n1mum of s0 c to a maximum of 25°c during vegetative 

growth and was increased to 30°c after the flowering stage. 

In order to avoid border effects, the pots were also rotated 

each week within the benches. 

The nutrient level in the potting mixture was maintained by 

adding Hoagland's mixture No 1 at the rate of 100ml per pot 

twice per week, pots were irrigated with water only between 

each nutrient application as necessary. Powdery Mildew 

(Erysiphe graminus) was controlled by spraying with Benlate 

fungicide. For insect control, Vapona was used to fumigate 
the glasshouse. Small white-flies were controlled by 

Diazinon granules. 

3.2.2 Sampling plants for temperature treatments 

According to the experimental design, the temperature treat

ments of -4°C, -2°c and +3°C were to be applied at five 
different stages of plant growth from pre~anthesis to 9 days 

after anthesis. 

To ensure the sampling of plants at the correct growth stage, 

each primary tiller as well as all secondary tillers were 

tagged on the first day of anthesis. Anthesis was defined 

as the date when the first anther was visible in any of the 

florets in the head (Plate 1). In the present study 
anthesis was first observed on 1 January 1980, 47 days after 

sowing. While the plants were still flowering, a group of 

162 plants which were still in the pre-anthesis stage (one 
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Plate 1: A wheat seed head showing the onset of anthesis 
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day prior to anthesis) or at anthesis were selected at 

random from all the benches. Th e se plants were marked with 

green labels to indicate the stage 1 treatment. The plants 

were selected in the afternoon of 7 January. They wer e then 

grouped into 3 lots for temperature treatment. They were 

staked and watered. On 8 January these plants were 

transferred to the climate laboratories at the Plant 

Physiology Division, DSIR, Palmerston North. 

Similarly, for the stage 2 treatment, which was to be 

applied as near as possible to the onset of anth esis, a 

further group of 162 plants with their mean flowering date 

on 8 January were selected. They were watered, staked and 

transferred to the climate laboratory on the next morning. 

For the stage 3 treatment, another group of plants with 

me an flowering date on 7 January were s e lected and transfer

red to the climate laboratory on 10 January, exactly 3 days 

after anthesis. For stage 4 and 5 treatments, plants with 

mean flowering dates on 8 and 6 January resp ectively were 

selected and treated on 14 and 15 January. Plants in these 

treatments were therefore treated exactly 6 days and 9 days 

after anth esis,re spectivelly. 

3.2.3 Method of t emperature stress treatments applied 

The controlled environment (C.E.) as described by 

Warrington (1971) and the frost rooms as detailed by 

Robotham et al (1978), were used to apply stress temperature 

treatments to the plants. 

For each low temperature stress treatment the plants were 

brought to the C.E. room 6 hours ahead of the stress. The 

conditions in the rooms for this pre-stress period were 

10°c±0.5°C, relative humidity 40±5% and 150Wn-2 photo

synthetically active radiation. The lighting system 

consisted of 4 x lkw Sylvania ' Metal arc' high pressure 

discharge lamps together with 4 x lkw Philips tungsten 

iodine lamps (Warrington et al 1978). The lights were 



34. 

switched off at the start of the temp e rature decline and on 

again at the end of the post-stress tempe rature rise. 

The temperature decline occurred over 6 hours to eithe r 

+3°c, -2°c or -4°C. The stress t emperature was maintained 

for 6 hours. Th e r e after, the temp e rature was raised to 

10°c over the n e xt 4 hours. During the stress tempe rature 

pe riod, the relative humidity of the air was approximately 

100%. For stre ss t emperatures -2°C and -4°C, the soil 

temperature in the pots were k e pt above s0 c with a simple 

soil heating s y stem (Robotham et al 1978). 

Some slight variations in the stress temperatures and 

relative humidity occurred in some treatments due to 

failure of the defrosting machinery, but in no case was the 

variation more than ±o.8°C or ±10%RH. 

The photosynthetic irradiances were 152, 160 and 159 W m- 2 

in the +3°, -2° and -4°C stress rooms, respectively. 

The plants under a temperature stress of -4°C for 6 hours 

in the fr ee zing room is shown in the plate 2. 

3.2.4 Harvesting Method 

The plants from each treatment were harvested at intervals 

of 5 day s, beginning 5 days after anthesis. At each stage 

of stress the plants have different flowering dates. So 

the harvests for each stage were carried out on different 

dates according to the mean flowering date of that 

particular stage. A harvesting plan is given in Table 3. 



Table 2 : 

Stages 
of 

Stress 

Sl 
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Sequential harvesting date at intervals of 5 days 
after anthesis for plants stressed at 5 different 
stages. 

Harvest Date for H1 to H6 

Mean Hl H2 H3 H4 H5 H6 
Flowering A+S A+lO A+lS A+20 A+25 (at maturity) 

Date days days days days days A+(43-45) 

Jan. Jan. Jan. Jan. Jan. Feb. Feb. 

~;A-lday 9 14 19 24 29 3 20 

I 

s2 
8 13 18 23 28 2 20 

A+lday 

S3 
7 12 17 22 27 1 20 

A+3days 

S4 
8 13 18 23 29 3 20 

A+6days 

S5 
6 11 16 21 26 31 20 

A+9days 

*A = Anthesis 

At each harvest, 3 plants with 3 replications per treatment 

were harvested. The primary head of each plant was kept 

separate from secondary heads. After harvesting, the 

secondary heads were left to dry in paper bags at room 

temperature while the primary heads were dissected as soon 

as possible (either the same day or within 1-4 days after 

storage at s0 c). 



Plate 2: Plants treated at -4°c in the freezing room 
of the climate laboratory, PPD, DSIR. 

36. 
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3.3 Measurements 

3.3.1 Ovule development 

In order to assess the floret development, the florets were 

classified into 'A' 'B' 'C' 'D' 'E' and 'R' categories, 
' ' ' ' 

according to their stage of ovule development. 

An ovule was defined as 'A' when the ovule was of normal size 

with active stigmas and it was presumed that at this stage 

the flore t had not been fertilised (Plate 3a). At a later 

stage when the ovule had swollen, and assumed a bilobed and 

conical shape with withered stigmas, the ovule was 

classified as 'B' (Plate 3b and Plate 4). When this 'B' 

stage developed further the ovule became elongated in a 

cylindrical fashion, typical of a normal caryopsis , the 

ovule was then defined as 'C' (Plate 3c). If ovule types 

'A' or 'B' did not develop into 'C' and eventually the 

ovule died then this ovule was classed as a 'D' (Plate 3d). 

· The ovule 'D' was shrunken, shrivelled and misshapen and 

greatly reduced in size. If the ovule had already been 

swollen and thereafter became mishapen or a partially 

swollen and distorted conical shape it was classified as 

'E'. Finally florets which were not developed perfectly 

and the floral structures were incomplete (with an absence 

of male or female organs) were classified as rudimentary or 

' R ' (Per c iv a 1 1 9 2 1 ) ( P 1 ate s 5 & 6). The t in y bas a 1 spike 1 e t s in 

which florets were not developed were also classified as 
'R' (Plate 6). 

These types of florets were recorded on all 3 primary heads 

per treatment and on 3 secondary heads selected at random 

from the secondary heads present per treatment. 

3.3.2 Percent fertility and sterility 

Percentage fertility was calculated on the basis of the 

percentage of type 'C' ovules present in the total ovules 
C 100 per head, i.e. : <total x T"). The percentage s teri 1 i ty 
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Plate 3: Ovule categories used to distinguish different 
stages of early grain development in wheat. 

From left 'A' normal, unfertilised ovule before 
anthesis. 

'B' conical shaped, swollen ovule 1-3 
days after anthesis. 

'C' cylindrical shaped, normal caryopsis. 
'D' shrunken, shrivelled, sterile ovule. 

Plate 4: Enlarged view of conical shaped, swollen 'B' 
type ovules in wheat. 



PLATE 5: Typical rudimentary type terminal 
florets with reduced floret 
structures. 
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Plate 6 Top row; 

40. 

'R' rudimentary terminal wheat floret, 
lacking either male or female 
structures or both. 

Bottom row; 'R' rudimentary tiny basal spikelets. 
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was calculated in two ways, i.e.; 

Relative sterility (RSSA) which 1s the percent of sterile 

florets' 
(D + R) 100 
total x -r- 'or 

Sterility Index which 1s sterility due to ovule type 'D' 

only. It was calculated as <to~al x ~) 

Sterility measurements were recorded on all three primary 

heads per treatment and on three secondary heads selected 

at random from each treatment. 

3.3.3 Ovule types, percent fertility and sterility 
w1th1n a head 

To study the ovule types and differential fertility and 

sterility within a h ead, the spikelets on each h ead were 

divided into three e qual parts - top (VT), middle (V M), 

and bottom (VB). In addition the basal 4 florets in each 

spikelet part were divided into 2 groups, the basal 2 

florets being grouped as bottom (HB) and the next 2 upper 

florets grouped into top (HT). Oth e r florets if present 

were not analysed. Thes e six positions within a seed h ead 

are illustrated in Figure 1. 

The position number of each spikelet and the position of 

each floret on each spikelet were recorded during floret 

dissection in order to locate the position of different 

ovule types, and differential percent fertility and 

sterility within the seedhead. 

3.3.4 Seed yield and components of seed yield 

After dissecting the seedheads and recording the ovule 

types the grains from each treatment were collected, 

counted and total seed weight per head was recorded. Mean 

hundred-seed weight was calculated on the basis of total 

seed weight divided by total seed number. 



VT 

VM 

VB 

HB HB 

FIGURE 1: A wheat spike, showing spikelets and 

florets divided into 6 positions to study the 

variations in the number of ovule types, fertility 

and sterility within a seedhead. 
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3.3.5 Germination Test 

Germination tests on each sample per treatment were carried 

out according to the ISTA Rules (1976) with some modification 

where fresh ungerminated seed remained at the end of the 

normal test period. 

The number of seeds tested in the case of primary head seed 

samples was 3 x 40 seeds and in secondary head seed samples 

4 x 50 seeds . In samples where seed numbers were insufficient, 

the maximum number of available seeds were used for testing. 

The seeds were tested in rolled paper towe llin g , pre-

chilled at s 0 c for 3 days and then transferred to 20°c 

constant temperature. A first count was done on the 5th 

day and a final count on the 8th day of test. If samples 

had more than 5% fresh ungerminated seeds at the final 

count, a number of different techniques were used to 

encourage more complete germination i.e. extension of the 

test period for a further 2 days, rechilling for 2 days at 

s0 c, transferring tests to 1s0 c constant temperature for 7 

days, soaking substrate in 0.2 % KN03 and use of a s 0 c-20°c 

alternating temperature with supplemental lighting for 7 

days. 

All of these techniques assisted in reducing the number of 
fresh ungerminated seeds and allowed a more accurate 

assessment of germination potential. 

3.3.6 Viable seed yield 

The product of seed yield by the fraction germinable was 

used to determine viable seed yield . 

3.3.7 0_v_u_l_e __ a_n_a_t_o_m_y..._~(M_i_c_r_o_t_o_m_e_s_e_c_t_i_·o_n_s_t_u_d_i_·e_s) 

(Paraffin Method) 

Samples of A, B, C and D floret types were collected from 

primary heads from treatments. 
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These ovules at different stages of development were fixed 

into F.A.A. solution (Formalin, Glacial acetic acid and 70% 

ethyl alcohol 12:1:17) . Dehydration, infiltration and 

emb e dding were followed according to the standard process 

outlined by Johansen (1940) with few modifications . This 

paraffin method was also used by other workers to study the 
ovule development in wheat and other grasses (Hill 1971, 

Bhatnagar & Chandra 1976). 

Following dehydration in 70% alcohol for 5 hours, 90 % 
alcohol overnight and two changes of absolute alcohol 

during the next day, the specimens were dehydrated in 50:50 

xylol : alcohol for 10 hours, and changed to 100% xylol 
during the next day. Melted wax was added every two hours . 

When the vials were full, half of the mixture of xylol and 

wax was decanted and the volume made up again with wax. 

This process was repeated during the next day. Th ereafter 
the whole mix ture was replaced by pure melted wax. 

Additions of melted wax continued for 3 days each morning 

and evening, until the xylol could not be detected by smell. 

After gradual infiltration, the material was embedded in 

wax using a Tissue Tek II machine (Tissue embe dding 

machine). The wax blocks were removed from the container 

and stored in dust-proof containers before sectioning. 

Microtoming was carried out on a rotary microtome set to 

cut sections 10ft thickness. Haupt's adhesive was used to 

stick the ribbon sections to microscope slides using the 

procedure described by Johansen (1940) . The slides were 
allowed to dry overnight at 30°c and stored in dust-proof 

boxes if staining could not be carried out immediately. 

Before the sections were stained, the paraffin was removed 

by immersion of slides in xylol for at least 5 minutes . 

The slides were then placed in each of the following 

solutions for ½ second, 50/50 xylol : absolute alcohol, 

absolute alcohol and alcohol solutions of 95 %, 85% and 70% 
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and finally in water only. 

The sections were then stained with 0.5% Toluidine Blue for 

10 seconds. Although other stains such as Safranin were 
tried, Toluidine Blue was found faster and more convenient. 

Excess stain was washed off and slides were dried and fixed 

by immersion in the following solutions for 5 minutes each; 

70% alcohol, 85% alcohol, 95 % alcohol, 2 beakers of 
absolute alcohol (100%). Finally, the slides were cleaned 

by immersing in solutions of; 50/50 xylol : absolute 

alcohol and in pure xylol twice; and the slides were 
permanently mounted in DP X. 

Difficulties in microtome sectioning 

The wheat ovule has a thick ovary wall covered with a hairy 

surface. The se hairs are arranged on the distal flat end 

as the ovule develops. Wh en the sections were cut, the 

paraffin ribbon was often torn away from this part and 

sections were crushed. Bhatnagar and Chandra (1976) 

suggested the removal of hairs using a sharp scalpel 
helped to overcome this problem. In the present study, the 

top hairy portion of the ovary wall was cut away with a 

sharp blade. Howeve r difficulties still occured in obtain
ing serial sections as the ribbon often continued to tear 

at some parts. 

The orientation of the pro-embryo in the developing wheat 

ovule is dorsoventral or lateral (Batygina 1969). Due to 
this variability of orientation and also due to the small 

size of the ovule it was difficult to adjust the plane of 

cutting of the specimens to obtain the proper structure of 

the pro-embryo. According to Batygina (1969) and Bhatnagar 

and Chandra (1976) specimens should be cut dorsoventrally 

as well as laterally. The orientation of the embryosac and 

plane of cutting as suggested by Hoshikawa (1960) (Plate 7) 

was also tried. Typically crushed sections as the result 

of improper sectioning is shown in Plate 8. 



Plate 7: The orientation of the embryo sac of wheat 
indicating the most appropriate plane of 
cutting, as shown by Hoshikawa (1960). 
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. . ' 

Plate 8: Typically torn section of a wheat ovule 
as a result of improper cutting technique. 



3.4 STATISTICAL ANALYSIS 

Most of the data were analysed in analyses of variance 

(Steele and Torrie 1960), the aim being to test for 

significant differences between temperature stress levels 

and stage of plant development treatments and for 

significant interactions at each harvest. 

Distribution of ovule fertility and sterility within a 

seed head was examined by dividing each head into 
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6 positions (as described in Section 3.3.3) and conducting 

analyses of variance as outlined above to detect 

differences between positions. 

Duncan's new multiple range test has been used for 

examining differences between treatment values. The 

values of any variable that are followed by different 

alphabetic subscripts are significantly differe~t at 

P <( 0.05. 

Data were analysed using the Teddybear subroutine on the 

Massey University B6700 computer. 
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4, RESULTS 

The results are described in 2 sections. The first part is 

concerned with the effects of low temperature stress applied 

at different stages of plant development on seed development, 

yield and yield components. The second part describes the 

effects of low temperature stress at various stages of plant 

development on seedhead fertility, sterility, ovule 

development and anatomy in wheat. 

4.1 Seed Development, Yield and Components of Yield 

4.1.1 Seed Weight 

The effects of temperature stresses of +3°C, -2°c and -4°C 

on 100 seed weight are shown in Figures 2, 3 and 4 and Plates 

9, 10, 11 and 12. Raw data and treatment means for all data 

on 100 seed weights on a per plant basis and for primary and 

secondary heads are given in Appendices 1, 2 and 3, together 

with comparisons of treatment means using Duncan's New 

Multiple Range Test. 

In general the level of temperature stress applied (+3°C, 

-2°C or -4°C) had far greater effects on 100 grain weight 

than the effects of the different stages of plant development 

when the stress was applied. In fact the 5 different stages 

of plant development (from 1 day before up to 9 days after 

anthesis) produced similar effects on 100 seed weight within 

each temperature stress treatment. This trend occurred in 

both primary and secondary heads and was also evident on a 

per plant basis at each harvest, including the final harvest, 

45 days after anthesis (Appendices 1, 2 and 3). 

Although the effects of -2°c and +3°C temperature treatments 

on seed development were similar (Figure 2) there was a trend 

for 100 seed weight of seeds derived from secondary heads to 

be less than that of seeds from primary heads during the 

early stages of seed development (from 5 to 20 days after 

anthesis). Thereafter 100 seed weights were similar. 



FIGURE 2: Changes in 100 seed weight for primary and 

secondary head at different intervals after anthesis. 

Results for each temperatur e stress treatments are 

meaned over all stages of development. 
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FIGURE 3: Effects of -4°C temp e rature stress appli e d at 

different stages of deve lopment on the weigh t of 100 seeds 

from primary heads at diff e rent intervals afte r anthes is. 
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FIGURE 4: Effects of -4°C temperature stress applied 

at different stages of development on the weight of 

100 se e ds from s econdary heads at different intervals 

after anthesis. 
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PLATE 9: The seeds produced in primary heads when a 
t empe rature stress of -2°c was applied at 
5 different stages of plant developmen t. 
Note the normal grain produced from all 
treatments at the final harvest, 45 days 
after anth e sis. 

PLATE 10: The seeds produced in sesondary heads when a 
temperature stress of -2 C was applied at 
5 different stages of plant development. 
Note the normal grain produced from all 
treatments at the final harvest, 45 days 
after anthesis. 



PLATE 11: The seeds produced in primary heads when a 
temperature stress of -4°C was applied at 
5 different stages of plant development 
(S 1 to s5 ). Note the absence of grain 
produced when the low temperature stress 
was applied at or before anthesis (S1, S2). 
At later sta~es of development small, 
shrunken grains were produced. 

54. 

PLATE 12: Then seeds produced in s~condary heads when a 
temperature stress of -4 C was applied at 
5 different stages of plant development. Note 
the absence of grain produced when the low 
temperature stress was applied at or before 
anthesis (S1, S2). At later stages of 
development small, shrunken grains were 
produced. 



55. 

Maximum 100 grain weight was achieved at the final harvest, 

45 days after anthesis for both the +3°c and -2°c temperature 

stress treatments applied at ea ch stage of development 

(Figure 2 and Plates 9, 10, 11 and 12). 

By comparison a temperature stress of -4°C appli e d at all 

stages of plant development (from 1 day before anthesis up to 

9 days after anthesis) caused a highly significant reduction 

in 100 grain weight compared to the +3°c and -2°c treatments 

at all harvests. 100 grain weight remained very low and 

relatively constant in all -4°C treatments and ranged from 0 
to 0.4 grams only (Figure 2 and Plates 11 and 12). 

The effects of the most severe temperature stress (-4°C) 
applied at the 5 different stages of plant development are 

shown in Fi gur e s 3 and 4. A temperature stress of -4°C 
a pplied at pre-anthe sis, anthesis or 3 days after anthe sis 

r e sulted in 100 grain weights of almost zero (0 to 0.1 gram) 

for seeds de rived from primary heads (Figure 2 and Plates 

11 and 12). When the -4°C stress was applied 6 or 9 days 

after anthesis there was a slight improvement in 100 grain 

wei ght (0.1 to 0.4 gram), which was insignificant for seed

lots de rived from primary h eads (see Appendix 2). At the 

final harve st 100 grain wei ghts of seed from pr i mary h eads 

were low and similar for all the -4°C treatments regardless 

of the stage of plant development at which the stress was 

applied. However, on secondary heads and on a per plant 

basis there was a small but significant increase in 100 grain 

weight when the temperature stress of (-4°C) was imposed at 

pre-anthesis (Sl) compared to the results of similar stress 

applied at all other later stages of development (Appendices 

1, 3 and Figure 4). 

4. 1. 2 Seed Number per Head and per P lan t 

Raw data and treatment means for all data on seed number are 

presented in Appendices 4, 5 and 6. The effects of treat

ments on the seed number per primary and secondary head at 
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each stage of development are illustrated in Figures 5, 6, 7, 

8 and 9. 

Temperature stresses of +3°C and -2°c applied at any stage of 

seed development (from 1 day pre-anthesis to 9 days post

anthesis) had no substantial effects on maximum seed number 

within the primary head (37 to 56 seeds/head) or secondary 

head (9 to 42 seeds/head) categories at each harvest. 

For these treatments, maximum seed number per primary head was 

determined 5 to 10 days after anthesis and remained relatively 

constant thereafter through to the final harvest, 45 days 

after anthesis. 

In secondary heads where temperature stresses of +3°c or -2°C 
had been applied at from one day pre-anthesis up to 3 days 

post-anthesis (Figures 5, 6 and 7) compared to later stages 

(Figures 8 and 9) the attainment of maximum seed number was 

delayed a further 5 days and was reached 15 days after 

anthesis, in the former treatments. 

A temperature stress of -4°C applied one day before or 1 day 

after anthesis caused a highly significant reduction in total 

seed numbers per plant and also in both primary and secondary 

heads (less than 12 seeds per head) compared to all other 

temperature stress treatments (Figures 5 and 6). However, 

when the same temperature stress (-4°C) was applied to plants 

6 to 9 days after anthesis seed number per primary and 

secondary head increased to normal levels giving results 

comparable with those obtained in +3°C and -2°C treatments 

(appendices 5 and 6). A -4°C stress applied 3 days after 

anthesis caused a small reduction in seed numbers in primary 

heads and a highly significant reduction in seed numbers in 

secondary heads. Less than 8 seeds/head were present 

compared to other temperature stress treatments applied at 

this stage of plant growth. This meant there was an 

approximately 50% reduction in seed number per plant when a 



5 1. 

FIGURE 5: Effects of temperature applied at pre-anthesis 

(S1) on seed number p e r primary and per secondary h e ad at 

different intervals after anthesis. 

TI 
ro 
QJ 

..c. 
'--

60 

50 

40 

~ 30 
.Cl 
E 
::J 
C 

al 20 
QJ 
V) 

10 

0 

Pre anthesis 

-0 
------ r;, 

✓0---Q...,_,..~::::-------------~ 

/ fi}-_,....f!Y" 
/ . 

0 
I // 

'o/' I I 
I I 

I I 
I I 

c!J I 
I 

I 
I 

~ 

--- -x ---x-- -- - - X 

5 10 15 20 25 30 35 40 45 

Days after anthesis 

x )( -4°C,Primaryhead 
G---G -2·c 
0---0 • 3•c 
x----l< -4• [ Secondary head 
El- - --0 -2·c 
0---0 • 3•c 



58. 

FIGURE 6: Effects of temperature stress applied at 

anthesis (S2) on seed number per primary and per secondary 

head at different intervals after anthesis. 
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FIGURE 7: Effects of temperature stress applied at 

3 da y s after anthesis (S3) on seed number per primary 

and per secondary head at diffe r en t intervals after 

an thesis. 
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FIGURE 8: Effects of tempera ture stress applied at 6 days 

after anthesis (S4) on seed number per primary and per 

secondary head at different intervals after anthesis. 
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FIGURE 9: Effects of temperature stress applied at 

9 days after anthesis (S5) on seed number per primary 

and per secondary head at different intervals after 

anthesis. 
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-4°C temperature stress treatment was applied 3 days after 

anthesis compared to that present when +3°C or -2°c stresses 

were appli ed at each stage of development . 

4.1.3 Seed Germination 

Results of temperature stress meaned over all 5 stages of 

plant development on the germination of seeds derived from 

primary and secondary heads are given in Figure 10 . Raw data 

treatment means together with comparisons of means using 

Duncan's Multiple Range Test are presented in Appendices 7 

and 8. 

The effects of temperature stress on seed germination were 

similar in many ways to those on 100 seed weight. All plants 

treated at any stage of development with a +3°c or -2°c 
temperature stress produced ma x imum germination (88-99 %) at 

the final harvest, 45 days after anthesis (Appendices 7 and 8). 

In all treatments which received a +3°c and -2°c temp erature 

stress viability began to develop 10 days after anthesis and 

on primary heads more than 90% seed germinability was 

attained 15 days after anthesis. However, on secondary heads 

90% germinability was not obtained until 20 days after 

anthesis. 

The most s eve re t emperature stress of -4°C produced ex tremely 

high s eed mortality. Normal germination was zero for all 

seed produced on primary heads. Plates 13 and 14 show dead 

seeds and abnormal seedlings produced at 5 and 10 days after 

anthesis. Plate 15 shows typical dead seeds harvested 20 

days after anthesis produced in the -4°C temperature stress 

treatment applied 6 days after anthesis. The typical high 

normal germination percentages produced in all +3°C and -2°c 
treatments harvested from 20 up to 45 days after anthesis 

are shown in Plate 16. 
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FIGURE 10: Effects of temperature treatments (averaged 

over all stages of development) on percentage germination 

of seeds f r om primary and secondary heads at different 

intervals after anthes is. 
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PLATE 13: Typical Dead and abnormal seedlings produced 
from seeds germinated 5 days after anthesis 
in all treatments. 

PLATE 14: Typical abnormal seedlings possessing only one 
seminal root which occurred 5 and 10 days after 
anthesis. Presumably the radicle was not fully 
formed and differentiated atthese early harvests. 
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PLATE 15: This photograph shows th5 dead seeds typical of 
those produced in all -4 C t emperature stress 
treatments in which some seed was produced. 
Note th e shrunken, poorly developed dead seeds 
after 8 days on a germination roll at 20°c. 

PLATE 16: This photograph illustrates the high germination 
percentage recorded in all +3°C and -2°c 
treatments from seeds harvested from 20 to 45 
days after anthesis. 
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Seed on secondary heads which had been stressed at -4°C 
generally showed zero germina tion irrespective of the stage 

of plant growth at which low t emperature stress had be en 

applied. The one exe ption occurred in plants which had been 

stressed at the pre-anthesis stage. In this case 33% 
ge rmination was obtaine d from seed removed fr om secondary 

heads at the final harvest (Appendix 8). 

4.1.4 Seed Yield per Plant 

The effe cts of temp erature stress at different stages of 

development on seed yield per plant are shown in Figure 11. 
Raw data and treatment means are given in Appendices 9, 10, 

11 and 12. 

From Figure 11 it is evident that the effects of the various 

tr eatments on seed yield per plant followe d the same pattern 

as desc ribed for 100 grain we i ght (see Section 4.1.1). 

A temperature stress of -4°C applied at any stage of plant 

development (from 1 day before anthesis up to 9 days after 

anthesis) caused a highly significant reduction in seed yield 

pe r plant compared to the +3°c and -2°C treatments at all 

harve sts (Appendix 9). At the final harvest, 45 days after 

anthesis, 0 to 0.3 gm of seed per plant was present in -4°C 
treatments compared to yields of 8.3 to 12.2 grams / pl an t 

produced in the +3°C and -2°c treatments. 

Seed yield per plant is the sum of yield per primary head and 

yield of all secondary heads on the plant. The contribution 

of the seeds derived from primary heads to total yield per 

plant is shown in Figure 12. 

At the first harvest (5 days after anthesis) seeds from the 

primary head contributed 55 to 66% of total seed yield per 

plant in all temperature treatments (when temperature 

treatments were averaged over all stages of development). 

However at the final harvest, (45 days after anthesis) seeds 



+-
C 
ro __, 
Q 

" V) 

E 
ro 
t... 
CTI 

C: ·-
,:J 

QJ ·->-

,:J 
QJ 
OJ 
(/) 

FIGURE 11: Seed yield in grams per plant at 

different intervals after anthesis at different 

treatments. 
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FIGURE 11: CONTI NUED 
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FIGURE 12: Percentage contribution of primary head seeds 

to yield per plant at different int e rvals after anthes is. 

Results for each temperature stress treatments are 

meaned over all stage s of development . 
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from the primary head in the -4°C treatment contributed 

significantly more to total yield per plant (34.4%) compared 

to that observed in the -2°c and +3°C treatments (22.7 and 

21.1 % respectively, Figure 12 and Appendix 12). 

4.1.5 Viable Seed Yi eld 

Raw data, treatment means together with statistical comparisons 

of means for all data on viable seed yield are presented in 

Appendices 13, 14, 15 and 16. 

Treatment effects on viable seed yield per plant and pe r head 

(Figure 13) are essentially the same as those on yield per 

plant and 100 seed weight (Sections 4.1.4 and 4.1.1, 

respectively). However, viable seed yield was zero (because 

germination was zero) at all harvests from -4°C treatments, 

e xcept when th e -4°C stress was applied at the pre-anthesis 

stage o f plant deve lopment in s e condary h eads (Appendix 15). 

Viable seed yield per primary h ead was greater than that 

from an average secondary head in all the +3°C and -2°c 

treatments. In these treatments the primary head contributed 

19 to 27 % to total viable s e ed yi e ld for plants. 

4.2 Percent Fertility; Percent Sterility; and Ovule 
Development 

Yield and components of yield have been described in Section 

4.1. Certain treatments produced high seed yields (i.e. 

+3°C and -2°C treatments) whilst other treatments produced 

low to zero yields (all -4°C treatments). It is now 

proposed to describe the fertility and sterility patterns 

which occur in seed heads in different treatments and in 

different positions within the seed h eads in an attempt to 

explain the yield differences observed. 

In order to obtain high seed yields per plant large numbers 

of ovules per head must develop into normal seeds after 

successful pollination and fertilisation. If fertilisation 
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FIGURE 13: Viable seed yield in grams per plant at 

different intervals after anthesis. Results for each 

temperature stress treatment are meaned over all stages 

of development. 
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is not successful and/or subsequent ovule development does 

not occur, the ovules become shrivelled and shrunken. In 

the former case, the ovule is termed 'fertile' while in the 

latter case it is termed 'sterile' . Hence, the number of 

fertile and sterile ovules per head is associated with yield 

per plant and 'ovule development' is an important process 

which may be affected by genotype and environment the outcome 

of which determines whether an ovule becomes 'fertile' or 

'sterile ' . Ovule development was also assessed by the physical 

appearance differences between ovule types (as described in 

the Methods Section 3.3 . 1) and their occurrence and 

anatomical structure as observed in microtome sections during 

the development stages from pre to post-fertilisation and 

early seed development. The results for each of the variables 

are presented below. 

4.2.1 Percent f ertility and Pe rc ent Ste rility 

Ovules were defined as 'fertile' when the seed had 'set'. 

Such 'fertile ovules' were identified by the elongated 

cylindrical shape , typical of a normal caryopsis and defined 

as category 'C'. Thus, the percen : 6ge of 'C' type ovules 

per head is referred to as 'Percentage fertility'. 

Two types of sterile ovules were assessed. Firstly, in cases 

of unsuccessful fertilisation and seed 'set' the steril e 

ovules became shrivelled, shrunken and dead. These types of 

ovules were defined as 'D'. Secondly, it is a characteristic 

feature of the wheat spike that one or two terminal florets 

in each spikelet and several basal spikelets are usually 

sterile due to lack of male or fen~le structures or both, 

and/or supressed floret development. The sterile ovules 

from these incompletely developed florets were defined as 

'R' or rudimentary. The percentage sterility was calculated 

in two ways, firstly as relative sterility, (i.e . 'D + R1/total 

number of ovules x 100) and secondly as a sterility index 

(D/total number of ovules x 100) . 
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(a) Percent Fertility 

Raw data, treatment means and analyses of differences between 

means in percent fertility per primary and secondary head for 

different treatments at all harvests are presented in 

Appendices 17 and 18. Treatment effects on percent fertility 

are also illustrated in Figures 14 and 15. Treatment effects 

on percent fertility are similar in many ways to those of 

seed number per head and per plant previously described. 

Both these indices comprise 'C' type ovules only. 

A temperature stress of -4°C compared to stresses of +3°C and 

- 2°c caused a highly significant reduction in the percentage 

fertility of heads at all harvests when plants were stressed 

at the pre-anthesis stage of development (Appendices 17 and 

18). The percentage of fertile ovules when a temperature 

stress of -4°C was applied at pre-anthesis or at anthesis was 

only Oto 5% at any harvest (Figure 14, 15 and Appendices 

17 and 18). 

However, when the temperature stress of -4?c was applied 

3 days after anthesis, the percentage of fertile ovules 

present was approx imately 50% and 10% in primary and secondary 

h eads r e spec tively. In the later stages, 6 and 9 days after 

anthesis, percentage fertility per head in all temperature 

treatments was not r educed and remained near the maximum 

level recorded in this experiment (approximately 70-80%) 

(Figures 14 and 15). 

Temperature stresses of +3°c and - 2°c applied at all stages 

of plant development had little effect on the percent 

fertility which remained at 70-80% (Figures 14, 15 and 

Appendices 17 and 18) . 

There was also a small difference between percentage ovule 

fertility in primary compared to secondary seed heads. 

The maximum percent fertility in primary heads was 

approximately 80%, compared with not more than 70% in 
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FIGURE 15: Percent fertility per secondary head at all 

harvests when stress temperatures were applied at different 

stages of development. 
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secondary heads (Figure 14 and 15) . 

(b) Percent Sterility 

Ovules that had not developed into normal caryopses ('C' 

type ovules) were classified as 'sterile' and these ovules 

were either 'D' (shrunken, shrivelled and dead ovules) or 

'R' (rudimentary ovules consisting of incomplete floral 

structures), and percent sterility was measured as follows. 

(i) Percent Relative Sterility, and St e rility Index 

The effects of temperature stress applied at different stages 

of plant development on percent relative sterility (i.e. 

D + R/total ovule number x 100) at each harvest in primary 

and secondary heads are shown in Figures 16 and 17, 

respectively. Raw data, treatment means and details of 

significant differences between means for % D + R, % D and 

% Rare given in Appendices 19 - 24. 

In general percent total sterility results are the reciprocal 

of % fertility data, since at all harvests from 10 days after 

anthesis those floret sites which did not contain a normal 

'C' caryopsis contained either 'D' or 'R' type ovules. 

A temperature stress of -4°C applied at the pre-anthesis or 

anthesis stages of plant growth produced the greatest total 

sterility, from 90 to 100%. This consisted of 66 to 79 % 'D' 

i.e. sterility index and 34 to 21 % 'R' type ovules at all 

harvests taken 10 to 45 days after anthesis. At harvest 1, 

5 days after anthesis many of the ovules examined were at a 

very early stage of development ('A' or 'B') and had not yet 

reached the 'C' or 'D' stage. The sequences of ovule 

development will be described in Section 4.4.4. 

A temperature stress of -4°C applied 3 days after anthesis 

produced a relative sterility of approximately 50% in 

primary heads which was made up of approximately equal 

proportions of 'D' (sterility index) and 'R' ovules 

(Appendices 19-24). When this treatment was imposed 
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FIGURE 16: Relative steri lity (%D + R Ovule Types) per 

primary head at all harvests when temperatures were 

applied at different stages of development. 
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FIGURE 17 : Relative sterility ( %'D + R' type ovules) 

per secondary head at all harvests when tempe ratures 

were applied at different stages of development. 
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on secondary heads relative sterility increased to approxim

ately 80 to 90%, all of this increas e being in the form of 

sterility index ('D' type ovules Append ices 20 and 22). 

When a -4°C t emperature stress was applied at 6 or 9 days 

after anthesis and +3°C or -2°c temperatures were applied at 

all stages of plant development percentage relative sterility 

was found to vary 17-29% for primary and 30-43% for secondary 

heads. The sterility index (%D) in these treatments was 

0-14% for primary heads and 4 to 21 % for secondary heads. 

The pe rcentage of 'R' florets was 16-25% for primary and 

26-33% for secondary heads. 

(c) Percent Distribution of Fertile and Sterile Ovules 
Within a Seed Head 

The wheat head was divided into 6 positions (as described in 

the Methods Section 3.3.3) to determine whether stress 

temperature and/or stage of plant development affected the 

incidence and distribution of fertile and/or sterile ovules 

within the head. 

The results of % distribution of fertile ('C') and sterile 

ovules ('D + R') in the 6 positions within primary and 

secondary seed heads are presented in Appendices 25-28. A 

typical pattern of the distribution of fertile and sterile 

ovules in the six positions for a -2°c treatment is 

illustrated in Figure 18. 

In general, the relative order of positions from highest (20%) 

to lowest (3 %) fertility within the primary head was as 

follows: -

Position 3 (consisting of the 2 basal florets in 
all spikelets in the central 1/3 of 
the head) 

Position 5 (consisting of the two basal florets in 
all spikelets in the top 1/3 of the 
head) 



25 

FIGURE 18 : Percentage of fertility and sterility in 80. 

6 positions within the primary head at final harvest 

(45 days after anthesis) when a -2°c temperatu~e stress 

was applied at different stages of development. 
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Position 4 (containing the third and fourth florets 
from the base in all spikelets in the 
centre 1/3 of the head) 

Position 1 (containing the 2 basal florets in all 
spikelets and/or the tiny basal spikelets 
in the lower 1/3 of the head) 

Position 2 (consisting of the third and fourth florets 
from the base in all spikelets in the 
bottom 1/3 of the head) 

Position 6 (consisting of the third and fourth florets 
from the base in all spikelets in the 
upper 1/3 of the head) 
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This order of distribution of fertility within the spike 

remained the same for all treatments except for treatments 

which received a -4°C stress at the pre-anthesis or anthesis 

stages of plant development (Figure 19). These latter 

treatments had absolute sterility in all positions at the 

final harvest, 45 days after anthesis. For these treatments 

at earlier harvests taken 10 to 25 days after anthesis low 

levels of fertility were recorded at positions 3 and 5 only 

(Appendices 25 and 26) . The order of positions from highest 

to lowest fertility was similar in both primary and secondary 

heads. However, the total percentage of fertile ovules in 

each position was less in secondary compared to primary heads 

(Appendices 25 and 26). There was a trend for the top and 

central position containing two basal florets (positions 3 

and 5) to be areas of higher potential fertility compared 

to positions containing distal florets (positions 2, 4 and 6, 
Figure 18 and 19). 

The -4°C temperature stress treatment produced more than 

90% relative sterility when plants were stressed pre-anthesis. 

In this treatment the% of sterile ovules in all 6 positions 

was significantly higher than in all other treatments. The 

ranking of positions from highest to lowest sterility 

followed the order 3, 4, 5, 1, 6 and 2. For the rest of 

the treatments at all temperatures, positions 1, 3 and 5 

(which included the two basal florets only) had a lower 

percent sterility compared to that of positions 2, 4 and 6 
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FIGURE 19: Percentage of fertility and sterility in 

6 positions within the primary head at final harvest 

(45 days after anthesis) when a -4°C temperature stress 

was applied at different stages of development. 
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(which included terminal and 'R' type florets Appendices 

27, 28, 31 and 32, Figures 18 and 19). However, if ' D' 

type ovules only are considered the occurrence of sterility 

in the 6 positions was negligible (l e ss than 8%) in all 

+3°c and -2°C tr eatments and for -4°C treatments stressed at 

6 to 9 days aft er anthesis (Figures 18, 19 and App endic e s 

29 and 30). 

4.2.2 Ovule Development 

The effects of temp e rature stress applied at different stages 

of plant growth may affect the ovule development process and 

cause an ovule to become sterile or fertile. In order to 

gain some understanding of the mechanisms in operation during 

ovule development the effects of temperature stress applied 

at different stages of plant growth on the typ e and numbers 

of ovules present are described. Furthermore attempts were 

made to determine the morphological and th e anatomical path

ways of early seed development in both temperature stressed 

and unstressed wheat plants during the period from Oto 10 

days after anthesis . 

In order to identify developmental phases, the ovules were 

grouped into 'A', 'B', 'C', 'D' and 'E' and 'R' categories. 

'A' is an ovule prior to fertilisation, the ovule being of 

normal size with an active stigma (Plate 17a). At a later 

stage when the ovule had swollen and assumed a bilobed and 

conical shape with withered stigmas, the ovule was 

classified as 'B' (Plates 17b and 18). When this 'B' stage 

developed further the ovule became elongated in a cylindrical 

fashion, typical of a normal caryopsis, and was categorised 

as 'C' (Plate 17c). If ovule types 'A' or 'B' did not 

develop into 'C' and eventually the ovule died, then this 

ovule was classed as a 'D'. The 'D' type ovule was 

shrivelled, shrunken, misshapen and greatly reduced in size 

(Plate 17d). If the ovule had already been swollen and 

thereafter became misshapen or only partially swollen, 

distorted and conical in shape it was classified as 'E'. 



PLATE 17: Ovule categories used to distinguish different 
stages of early grain development in wheat . 

From left A - normal, unfertilised ovule before 
anthesis 

84. 

B - conical shaped, swollen ovule 1-3 
days after anthesis 

C - cylindrical shaped, normal caryopsis 
D - shrunken, shrivel l ed, ster ile ovule 

PLATE 18: Enlarged view of conical shaped, swollen 'B' 
type ovules in wheat. 



Finally, ovules which had not developed perfectly and t : 

floral structures were incomplete, were classified as •· 

(Plate 19). The tiny basal spikelets in which florets, 

not developed were also classified as 'R' (Plate 19). 

The occurence of these different categories of ovule tyJ 

per head in different treatments were analysed to exami1 

the effects of temperature stress applied at different: 

of plant growth on ovule development. 

( i ) Percentage of Ovule Types per Head 

Raw data, treatment means and details of differences bet 

treatment means for the percentages of ovule types at tr 

first and second harvest (5 and 10 days after anthesis) 

both primary and secondary heads are presented in Appenc 

33 and 34. Figures 20, 21, 22 and 23 also show the numt 

of ovule types per head for different treatments 5 and J 

days after anthesis. 

The composition of different ovule types per head from I 

stressed at -4°C pre-anthesis, at anthesis or 3 days aft 

anthesis was significantly different from the composotic 

ovule types in the remaining treatments. Heads from al] 

+3°C and -2°C treatments exhibited a similar compositior 

ovule types (mainly 'C's'), whereas in the -4°C temperat 

stress treatments the percentage of ovule types changed 

according to the stage of plant development at which thE 

stress had been applied. For example, a -4°c temperatu1 

stress applied at 1 day before or 1 day after anthesis 

produced the maximum percentage of 'D' type ovules when 

plants were sampled 10 days after anthesis (Figures 22 c 

However, when a -4°C temperature stress was applied at E 

9 days after anthesis 'C' type ovules were the main typE 

found (Figures 21 and 23). 

'A' type ovules were found at harvest 1 only, 5 days aft 

an thesis (Figures 20 and 22). 'E' type ovules occurred 

low numbers in most treatments at 5 days after anthesis 



PLATE 19: Top row: 'R' type rudimentary terminal 
wheat floret, lacking either 
male or female structures or 
both. 

Bottom row: 'R' rudimentary basal 
spikelets. 
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FIGURE 20: The percentage of ovule types present per primary head at 
5 days after anthesis. 
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FIGURE 21: The percentage of ovule types present per primary head at 10 days after anthesis. 
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FIGURE 22: The percentage of ovule types present per secondary 

head at 5 days after anthesis. 

100- E E B 
E E 

90-

-0 
ro 75-QJ 
.c 

~ A A 
ro 
-0 

B C B 0 60-u 
QJ 

B V) 

' B V) 
QJ B a. A ~ 45- B - A A Q.J 

A '-_g 
A 4- A 

4- 30- A 
0 

'#. . . . ... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . .. . . . . . 
15-

. .. .. . . . .. . . . . .. . . . .. . . . .. . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . . .. . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . 
~R ~R: .. :R 'R' ff ,R. :R: :R: 

0-
. . 

-4( -2·c +3•c -4•c -2·c +3•c -4• C -2·c +3•c 

Preanthesis Anthesis 3 days after anthesis 

Treatments 



FIGURE 23: The percentage of ovule types present per secondary head at 10 days after anthesis. 
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and by 10 days after anthesis were not present (Appendices 

33 and 34). 

An important feature of ovule development in the -2°c 

temperature stress treatments was that a higher percentage 
of 'B' type of ovules occurred on secondary heads 5 days 

after anthesis when the temperature stress was applied at 

pre-anthesis, anthesis or 3 days after anthegis (Appendices 

33 and 34). At later harvests 'B' type ovules were not 

present in any significant quantity (less than 4%) and 

presumably had mainly developed into 'C' (i.e. normal grains) 

in later harvests in all the +3°c and -2°c treatments. 

Ovules classed as rudimentary 'R' type ovules in general 

occurred in similar percentages 16-25% for primary and 
26-33% for secondary heads in all treatments (Figures 20, 21, 

22, 23 and Appendices 23 and 24). 

(ii) Percentage Distribution of Different Types of 
Ovules within a Seedhead 

The wheat seedhead was divided into 6 positions (Methods 

Section 3.3.3) to determine the percentage of different types 

of ovules present in different parts of the head. Raw data 
and treatment means for the% of 'A' and 'B' type ovules 

present in each position are given in Appendices 35 and 36. 

Percentages of 'C', 'D' and 'R' type ovules have been 

presented earlier in Appendices 25, 26, 29 and 30. 'A' type 

ovules only occurred at harvest 1 and the maximum percentages 

of A's occurred when a -4°C treatment was applied at 1 day 

before first anthesis. The percentage of A's ranged from a 

maximum of 15.7 to a minimum of 5.6% for positions 4 (florets 

3 and 4 from the base in the centre 1/3 of the head) and 6 

(florets 3 and 4 from the base in the top 1/3 of the head) 

respectively. At later harvests, from 10 to 45 days after 

anthesis, most of these positions were occupied by 'D' 

type ovules. It was also of interest that positions of 

highest potential fertility (3, 4, 5) had the greatest 

percentage of B type ovules in secondary heads. At later 

harvests these positions were usually filled with normal 

grains, i.e. 'C' type ovules. 

' 
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Rudimentary ovules occurred in a similar distribution in all 

treatments (Appendixes 31 and 32). They occurred in the 

distal florets of spikelets (positions 2, 4 and 6) or in tiny, 

basal spikelets (position 1) and their distribution was 

similar at all harvests in all treatments. 

(iii) Ovule Anatomy 

Microtome sectioning was carried out 1n representative 

specimens of floret types A, B, C and Das described in 

Materials and Methods Section 3.3.7. 

In a typical ovule type 'A', two large antipodal cells are 

found (Plate 20). Though a number of sections were cut 

the egg apparatus, synergids, or polar nuclei structures were 

not detected. This is possibly due to the occurence of these 
organs in different planes and because of problems in 

orientating ovules in the wax to cut them in the desired plane 
and the tearing of tissues. Few complete serial sections 

of whole ovules were obtained (Methods Se ction 3.3.7). The 

plane of sectioning determined the structures found. 

Because of the difficulty experienced in obtaining sections 

of A'type ovules which showed all of the essential structures 

in wheat a mature embryo sac prior to fertilisation as 

depicted by Hoshikawa (1960) is shown in Plate 21. 

In the ovule type 'B' collected from control plants an 

approximately 6-celled embryo was identified (Plate 22) 

while in 'B' ovules collected from -2°c treatments, no 

embryo sturctures were found in spite of many serial sections 

being cut and examined. Developing liquid endosperm was 
clearly identified in the 'B' ovules from control plants 

(Plate 23). Endosperm development was also identified in 

some of the other 'B' ovules collected from the treatment 

-2°C. 
' 



PLATE 20: Ovule type 
(a) in the 

(Treatment 

'A' showing two antipodal 
embryo sac (es) 
control +3°C) (Magn x 40) 
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cells 



PLATE 21: A mature embryo sac, prior to fertilisation 
showing egg cell (ec), synergidae (s) polar 
nuclei (pn) and large antipodal cells (a) 

(From Hoshikawa 1960) 
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PLATE 22: Ovule type 'B', embryo sac (es) with about a 
6-celled embryo (e) 

(Treatment control+ 3°C) (Magn x 40) 
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PLATE 23: Ovule type 'B' showing liquid endosperm (en) 
developing in the embryo sac (es) (Magn x 40) 
(Treatment control+ 3°C). 
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In 'B' type ovules collected from the temperature treatment 

-2°c (Plate 24) the structures inside the ovule were not 

identified but an inverted T shaped ovule structure was 

clearly visible. This is similar in shape and size to the 

'B' type ovule identified in ryegrass by Hill (1971). The 

dense vertical column of tissue may or may not be organically 

connected to the ovule. 

Plate 25 shows a 'C' type ovule cut in a dorsoventral plane, 

1n which the endosperm had developed well but liquid portions 
in the endosperm are still present. The embryo structure 

seems to have just begun differentiation. In another case, 

a 'D' type ovule collected from the -4°C temperature stress 
treatment clearly shows the unidentifiable shrivelled and 

shrunken structure typical of this category (Plate 26). 



PLATE 24: An inverted T shaped ovule. The vertical 
column of dorsal tissue may or may not be 
organically connected to the ovule. 

(Treatment -2°C) (Magn x 40) 
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PLATE 25: Ovule type 'C'. Well developed liquid 
endosperm (en) and embryo (e) 

(Dorsoventral section) 

(Treatment control +30C) (magn x 40) 
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PLATE 26: Ovule type 'D' shrivelled and shrunken 
structures unidentifiable collapsed ovule. 

(Treatment -4°C) (magn x 40) 
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5, DISCUSSION 

Temperature stress has been shown to have a profound effect on 

grain number, yield and quality in Karamu wheat. In this 

experiment grain weight per ear and germination were 

significantly reduced by exposing plants for 6 hours to a 

-4°c frost. Although absence of a response to -2°c or +3°c 
temperature exposure may suggest that this wheat cultivator 

has some degree of resistance to frost damage, it ~is necessary 

to consider that the treatments used in the controlled 

temperature rooms may not necessarily reflect field conditions 

precisely. In a natural field environment, other factors such 

as humidity, wind speed, light and moisture may well influence 

the effect of extreme temperature. Furthermore, the 

temperatures in the pre-and post-temperature stress 'conditioning' 

periods in the current work were gradually lowered from and 

raised to 10°c over 6 and 4 hours, respectively before and 

after the stress treatment. Sudden changes in temperature 

are likely to be more damaging than a more gradual transition 

to and from the stress temperature (Langer and Olugbemi 1970; 

Single 1975). Therefore the amount of pre-chilling or post

chilling may be of major importance in determining the amount 

of field injury. Olugbemi (1968) found a -2.2°c temperature 

stress at anthes~s produced more that 50% sterile florets in 

Hilgendorf 61 wheat. Different genetic and conditioning 

factors are likely to be associated with the above plant 

responses. 

The basic factors which contribute directly to seed-yielding 

ability in grasses and cereals are the number of seedheads 

produced per plant, the number of florets produced per seed

head, the proportion of florets which set seed and individual 

seed weight. 



102. 

Most investigators agree that seed 'set' (floret fertility) is 

of prime importance in seed yield in the Gramineae and that it 

is a component which shows a surprising degree of heritable 

variation (Burton and De Vane 1953; Cowan 1955; Bean 1972; 

Langer 1978; Griffiths, Lewis and Bean 1980). Bean (1972) 

reported a heritability value of 0.51 for floret fertility in 

S.170 tall fescue material, while other authors (Neilson and 

Kalton 1959; Knowles and Baenziger 1962) have stressed the 

importance of selecting highly fertile plants for improving 

seed yield. Bean (1972) has therefore emphasised that seed

yielding ability should be increased through an improvement 

in the efficiency of the reproductive system, where efficiency 

can be defined as the percentage of florets which produce seeds 

and the size of which these seeds develop, rather than by an 

increase in the size of the reproductive system by selection 

for increased numbers of seedheads and larger seedhead size. 

In addition to the above factors, which contribute directly to 

seed yield, breeding can also provide the means of improving 

cultivar characters which limit yield indirectly; such as 

susceptibility to low temperature injury, loding and disease 

susceptibility. 

In the current work the lowest temperature stress treatment of 

-4°c caused a significant disruption of normal seed setting 

and development in different ways, depending on the stage of 

plant and ovule development when the stress was applied. 

Among the stages of development tested in the current work, 

the only significant effects on grain number (seed setting), 

yield and quality occurred in the temperature stress treatment 

of -4°c. Seed number, yield and quality were high and similar 

when temperatues of -2°c and +3°c were applied at any stage of 

plant development. 
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Ovules were classified into 6 groups for assessment of seed 

development. (A= apparently not fertilised, B = swollen, 

conical shaped, C = developing, D = shrunken, E = shrunken, 

reduced conical shape, R = rudimentary) as described earlier. 

Microtome sectioning of ovules was carried out to try to 

determine the morphological pathways of early seed development 

in both temperature stressed and unstressed wheat plants. A 

detailed examination of these effects showed there were four 

main categories of response to the different treatments. 

1. High sterility - nil seed formation and development category 

A temperature stress of -4°c applied 1 day before anthesis or 

1 day after anthesis in the primary head resulted in a highly 

significant reduction in seed number, seed yield and components 

of yield as well as a substantial increase in percentage 

sterility of ovules. One hundred seed weight, seed yield per 

plant, germination and viable seed yield were virtually nil 

in the above treatments (i.e. -4°c applied at pre-anthesis 

and anthesis). Seed number was low and ranged from Oto 12 

seeds/head. The percentage sterility in terms of relative 

sterility (percentage 'D + R') and sterility index 

(percentage 'D' ovule types) was approximately 100 % and 80% 

respectively. The majority of 'B' type ovules present 5 days 

after anthesis became 'D' types by 10 days after anthesis. 

The number of rudimentary ('R' type) ovules present was 

similar in all treatments. For example the percentage of 

'R' type ovules present 45 days after anthesis ranged from 

18-24% and 26-32% in primary and secondary heads respectively. 

The findings indicate that temperature below a critical point 

at about the time the anthers are visible induces floret 

sterility presumably by damaging certain reproductive organs, 

although there was no indication which organs were most 

susceptible to low temperature stress. However it has been 

shown in Russian Wild Rye that the main effect of low 

temperature at another extrusion involves the shrivelling of 
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the anthers and pollen mortality, while high temperature 

damages pistillate tissue (Dotzenko 1967). This supports the 

theory that 'A' type ovules direct become 'D' type ovules 

within 5 days of the imposition of a -4°c temperature stress 

because of damage to male organs and the disruption of 

pollination and fertilisation processes so that no seed i~ 

set. 

Olugberni's (1968) study on the effect of temperature stresses 

of -2.2 up to 40°c on wheat plants at different stages of 

development, (from pre-anthesis to grain development) 

suggested that complete floret sterility on a seedhead was 

seldom a feature of temperature injury. He indicated that 

each floret reacted independently to temperature stress. In 

the current work, presumably as a result of the more extreme 

temperature stress of -4°c applied, almost all florets were 

killed at the time of stress and no further seed development 

occurred after the stress period. In addition, a detailed 

examination of individual spikelets, florets and floret 

positions showed that when sterility was high it was distributed 

throughout the spike. All 6 positions studied had near total 

sterility when a -4°c stress was applied at 1 day before or 

1 day after anthesis. In these treatments it seemed that all 

florets were equally susceptible to a -4°c temperature injury. 

2. Partial seed formation but insignificant seed development 
category 

When a temperature stress of -4°c was applied 3 days after 

anthesis percent fertility increased to a maximum of 

approximately 50% for primary and 5% for secondary heads by 

the final harvest, 45 days after anthesis. Although 

significant seed numbers occurred in this treatment, there 

was little increase in 100 seed weight germination and yield 

per plant after the stress had been applied. Presumably 

freezing injury had caused cessation of normal seed development 

processes as suggested by Single (1975). 
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In plants stressed 3 days after anthesis at -4°c large 

numbers of 'C' and 'D' type ovules were found in the first 

harvest, 5 days after anthesis. The probable pathway to 

fertility was from ovule types A to B to C. A number of 

pathways leading to ovule sterility seem likely i.e. A to D, 

A to B to D, or A to B to C to D. Ovule development often 

proceeded rapidly and the intermediate stages were often not 

observed at the 5 day sampling period. 

The 'C' type ovules which were found in this category tended 

to be most abundant in the 2 basal florets of the central and 

top portions of the head. This means in this category, ovules 

in the head reacted independently to temperature stress as also 

observed by Langer and Olugbemi (1970), the resultant ovule 

type produced depending on its stage of development when it 

was exposed to stress. 

3. Near maximum seed formation but insignificant seed 
development category 

At later stages of development, 6 or 9 days after anthesis, 

a -4°c temperature stress did not affect the attainment of 

maximum seed number or percentage fertility which were near 

the maximum level recorded in the experiment. However, there 

was little increase in 100 seed weight, yield per plant, 

germination and viable seed yield in these treatments. The 

majority of ovules had developed to the 'C' stage before the 

stress was applied in these treatments. The distribution of 

'C' type ovules within the head was similar to that described in 

Category 4 below. ·~t is likely that freezing injury caused 

cessation of normal seed development processes from the time 

the low temperature stress was applied as found by Single 

(1975). 

4. Normal seed formation and development category 

When plants were stressed at -2°c or +3°c at any stage of 

development there was no significant effect on seed formation 
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and development. 

Ovules had already formed seed by the first harvest and 

continued normal development up to the final harvest, 45 days 

after anthesis. A similar pathway to successful seed 

development is evident in the work of Hill {1971, 1980) in 

ryegrass. However, it is interesting to note that the 

numbers of 'B' type ovules were significantly higher in the 

temperature stress treatment of -2°c applied at 1 or 3 days 

after the first signs of anthesis {approximately 20% of the 

florets were 'B' ovules in secondary heads 5 days after 

anthesis). It may be concluded that the change from 'B' to 

'C' was faster in the +3°c treatments compared to -2°c stress 

treatments. Few category 'B' ovules were observed in -4°c 
treatments. This may be due to rapid development to a 'D' 

stage when a severe stress of -4°c is applied to a 'A'. 

It has been shown that under unfavourable conditions inlcuding 

certain low temperature situations the existence of 'B's' may 

become prolonged {Hill 1971). This may mean there is every 

possibility of abnormal ovule development, although in the 

present study the results do not show significant numbers of 

'B' type ovules being aborted. 

Hill {1971, 1980) has shown that the florets in the stage 'B' 

consist of an inverted T-shaped ovary, which can remain in an 

apparently quiescent stage for up to 3 weeks in ryegrass crops. 

Subsequently these ovules either resume further growth or 

collapse. He further suggested that the ability to develop 

seed or become a collapsed ovule may be associated wi t .h the 

length of the dormancy period of the zygote in many species. 

In wheat, the normal dormancy period is reasonably short 

{16-18 hours) which suggests the change of seed development 

is likely to be much higher than in other species with a 

longer zygotic resting stage. The current results suggest 

that a temperature stress of -2°c applied at anthesis or 3 
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days after anthesis may extend the dormancy period. Pope 

(1942) has shown that cell division in the zygote does not 

occur until 3 days after pollination in barley at s0 c. It 

is therefore suggested that low temperature prolongs the 

'resting period' of the zygote which may mean that if this 

'B' stage is sensitive to temperature stress there is more 

chance of disruption of seed set. 

Further detailed embryology work (using light and the electron 

microscope) is needed to resolve the gaps in our knowledge of 

effects of low temperature stress on early seed development 

and ovule structure. Frequent sampling of wheat crops (since 

the zygote resting stage is relatively short) from early 

anthesis would be necessary to ensure adequate detection of 

'B' type florets and the structural changes occurring with 

these ovules. 

It is evident that in all the -2°c and +3°c treatments the 

effects on ovules were transient and reversible (e.g. super

cooling) and produced no significant effects on fertility, 

seed yield and components of yield. 

The potential for yield was also regulated in that temperature 

had a marked effect on the number and location of florets 

which set grains and hence on the potential number of sites 

for grain development. Temperature also influenced seed 

development and grain filling and hence the expression of 

yield potential. 

In general, the two basal florets set and filled more grains 

compared to the more distal florets in all -2°c and +3°c 
treatments. Similar results have been obtained by Barnard 

(1955) and by Warrington et al (1977) with Australian wheat 

cul ti vars. 
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The 3 basal florets which have direct vascular connection to 

the rachis are likely to have priority in assimlate supply 

compared to the distal florets which are connected by a 

subvascular system to the rachis (Hanif and Langer 1972). 

The central part of the head although the site of highest 

potential fertility was most affected by a -4°c temperature 

stress in the current work and by high temperature in work 

conducted by Warrington et al (1977). 

In Karamu wheat the distal third of the seedhead was found to 

be more fertile than the basal third of the head. However, 

Warrington et al (1977) found the reverse to be true in 

Gamenya wheat grown at 20/25 to 15/l0°c. Different numbers 

and locations of florets per spikelet and numbers of tiny, 

basal sterile spikelets per head between Karamu and Gamenya 

are possible causes of these differences. 

The 4 response categories already described clearly show that 

once a -4°c stress was applied, little or no further develop

ment in seed number and/or seed weight occurred. Other 

workers have provided details of the likely mechanisms in 

operation during frost injury in wheat. Many early workers 

(Gregory and Beeson 1926; Butler 1948; Livingston and 

Swinbank 1950) have found poor seed yield and quality when 

plants were damaged by frost. More detailed work by later 

workers such as Single (1961, 1964, 1966, 1975) and Langer and 

Olugberni (1970) have shown that spikelets which are frozen 

fail to develop further and give an indication of the stage 

of development reached prior to the damaging fro?t• Single 

(1964) has also shown that until its emergence, the seedhead 

is protected from frost injury by the leaf sheath. 

Reproductive tissues of the developing wheat seedhead however 

are most susceptible to damage by freezing and depend upon 

supercooling (i.e. a situation where at subzero temperatures 

the water in the tissues remains liquid and not solid) to 

Escape injury at subzero temperatures (Single and Marcellos 
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1974). In the -2°c and +3°c treatments in the current work, 

presumably supercooling and cooling processes respectively as des-

cribed by Marce llos & Single (1979) were in operation so that little or 
no freezing of water in cell tissues occurred and consequently 

no irreversible damage to seed formation, development and yield 

occurred. Other workers have found that a temperature of 

-2.2°c applied for 3 hours to 'Hilgendorf 61' wheat at early 

anthesis or at anthesis significantly reduced the percentage 

of normal spikelets by more than SO% with all florets sterile 

(Langer and Olugberni 1970). Similarly Livingston and Swinbank 
0 0 (1950) found that a temperature stress of -4 C or -2 C when 

applied to 'Pawnee' wheat for 6 hours at anthesis produced 

64.2 and 8.4% sterile florets per head respectively. This 

indicates different tolerances between cultivars to freezing 

injury. The different effects recorded may also be due to the 

different conditioning influences and definitions of sterility 

used. However, as long as crystallisation of internal 

moisture is not induced by contact with nuclei, seedheads may 

endure long periods at temperatures °f -s0 c or below without 

damage (Single 1964). There is some variation between 

cultivars in their degree of frost tolerance. Single and 

Marcellos (1974) found 17 cultivars could be ranked in order 

according to their reaction in terms of spikelet survival to 

freezing temperatures of -3°c. 

Differences in conditioning environments used appears to alter 

the degree of 'hardness', or resistance of plants to low 

temperature stress conditions. Langer and Olugbemi (1970) 

found significantly less sterility in plants which received 

a period of low temperature conditioning at +7°c compared 

to +ls.s0 c exposure before a -2.2°c frost. 

Uniform definitions and measurements of sterility (including 

an assessment of fertility and sterility in all florets 

present) and temperature conditioning treatments may help 

to facilitate comparison of results obtained in different 

experiments. Such an approach may also help in an understanding 
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of the dynamics of floret fertility and sterility within and 

between seedheads in stressed and non-stressed plants. 

Problems arise in terms of ease of identifying and 

distinguishing 'imperfect', 'rudimentary' and intermediate 

floret types during seed setting and development. Often 

detailed floret dissection and microscopic examination is 

needed to accurately discern different floret types. The 

floret classified as 'imperfect' is morphologically complete 

except that the stamens are reduced or absent. A proportion 

of these imperfect florets may set grain whereas this is not 

so in rudimentary florets (Barnard 1955). Barnard (1964) 

has classed florets as rudimentary when reduced palea and 

gynaecial structures are formed. 

In order to obtain a complete description of the fertility 

potential of different wheat cultivars it appears that 

emphasis should be placed on the total number of fertile 

florets and all other types present per seedhead rather than 

solely on the total number of florets or spikelets per head 

as an indtx of grain yield and fertility. The seed development 

of the fertile florets must also be considered, since a high 

percentage of florets must be effectively pollinated, 

fertilised and develop seed of maximum weight and germination 

capacity to obtain the full yield potential of any crop. 

The reduction in total seed yield by frost is influenced by 

changes in two main components of seed yield - seed number 

and seed weight. Seed number is the first stage in utilisation 

of yield potential through the processes of ovule development 

or seed set while increases in seed weight can only occur after 

seed formation through the process of seed development. In 

the case of a high degree of unsuccessful seed formation in 

the first stage, it is obvious that total seed yield will be 

reduced due to the presence of large numbers of sterile florets. 

However, even if the first stage i.e. seed formation is 

successful it does not assure the attainment of high seed yield. 

Successful utilisation of the yield potential i.e. seed 
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development is a necessary step to obtain maximum seed yield 

and viable seed yield. 

Studies of the mechanisms by which low temperature sress 

affects ovule development may also be useful in explaining 

the mechanism of frost injury causing an ovule to become 

sterile. This could help physiologists and plant breeders to 

overcome such problems. Langer and Olugbemi (1970) suggested 

there may be a critical stage of reproductive development, 

probably of quite short duration, when florets were most 

susceptible to low temperature injury and the florets passing 

through this susceptible stage are most likely to become 

sterile. The high percent sterility at -4°c temperature 

applied at pre-anthesis or anthesis suggests that the most 

critical stage as mentioned by Langer and Olugbemi (1970) 

appears to be from 1 day before up to 3 days after anthesis 

in Karamu wheat. The severity of temperature stress may also 

influence numbers and location of sterile ovules within the 

head. 

The current work has produced results with practical implicat

ions for wheat production. 

The experiment has shown that substantial disruption to normal 

seed development resulting in low seed yields can occur when 

Karamu wheat plants are exposed to a -4°c temperature stress 

for 6 hours at any stage from 1 day before anthesis up to 9 

days after anthesis. The different stages of plant develop

ment used in the current work had little importance when 
0 temperature stress was severe. The -4 C temperature stress 

applied from 1 day before anthesis up to 3 days after anthesis 

is reduced seed yield by decreasing seed number while in plants 

stressed at later stages of growth (6 or 9 days after anthesis) 

yield was reduced by disruption of seed development. The study 

also provides preliminary information on the mechanisms in 

operation and an understanding of the effects of low 

temperature stress on pathways of ovule development and on 

seed development and yield in Karamu wheat. 
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Single (1968 & 1975) has suggested that breeding for frost resistance 

and earlier flowering may offer one of the most promising 

avenues for yield improvement. Furthermore, it may be worth

while to consider the structure of the wheat plant as well as 

its inherent resistance to low temperature stress. In 

monoculms compared to multiculms if a period of low temperature 

stress occurs during the shorter single flowering period 

losses may be greater, since there is no capacity to form 

secondary tillers. However, there is some capacity for 

compensation within the seedheads of monoculms (Donald 1979). 

Alterations in the time of sowing may make it possible for 

farmers to avoid producing cereal crops that flower during 

the times when the incidence of frosts are most likely. In 

practice this is often not possible since, for example, soil 

moisture levels may cause an unavoidable delay in planting 

wheatlands. 

Frost resistance, earliniess of flowering and sowing time are 

factors which may enable new wheat cultivars to be grown in 

the plains (Tarai) and hills of Nepal. 

The results suggest that while anthesis, pollination and seed 

set are essential pre-requisites to seed production low 

temperature stress conditions may cause considerable disruption 

of these processes and also cause alterations in the number 

(fertility), weight and germination capacity of seeds during 

the processes of seed development. It may be possible to 

estimate the degree of frost injury before final harvest by 

examining ovule types and development. 

A sound knowlege of the physiological processes underlying 

seed production (especially during early seed development) in 

both temperature stressed and unstressed wheat plants is 

needed to provide a logical basis for the development of 

cultivars with increased frost resistance, fertility and 

yield. 
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6. CONCLUSION 

The results in the present study suggest that the lowest 

temperature reached determined the nature and severity of 

temperature injury in Karamu wheat when plants were stressed 

at one day before anthesis up to 9 days after anthesis. 

Florets about one day before the first signs of anthesis up 

to a few days after anthesis were most susceptible to 

temperature injury when exposed to a -4°c temperature stress. 
0 0 Temperature stress treatments of +3 C and -2 C for 6 hours 

had no significant effects on seed set, yield and germination 

at any stage of plant development. Since only one cultivar 

was tested, the results of this experiment cannot be presumed 

to apply to all wheat cultivars. However, this and other 

work reported elsewhere indicates that all the major wheat 

cultivars are most sensitive to frost injury at anthesis and 

that significant floret sterility and yield reduction may 

occur at temperatures of -2°c to -4°c and below (Single 

1964; Livingston and Swinbank 1965; Olugbemi 1968; Single 

1968; Single and Marcellos 1974; Single 1975). It was 

evident in this experiment that florets in any part of the 

seedhead could be injured and further development curtailed. 

Distinct changes in ovule morphology and anatomy also 

occurred so that shrunken empty ovules were evident within a 

few days of lethal low temperature stress. 

Since there is an absence of highly resistant spring wheat 

cultivars to low temperature injury and a limited possibility 

in breeding for this character, practices that lead to 

escape from injury seem to be the obvious short term alternative. 

Such practises include selection of early or late planting 

time(s) and of early maturing cultivars with a short flowering 

phase during which seedheads are most susceptible. 
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In the long term the accumulation of a detailed understanding 

of the physiological processes which occur in low temperature 

stressed and unstressed plants during anthesis and early seed 

development may help to provide a basis for breeding and 

producing wheat cultivars with increased frost resistance and 

fertility at anthesis, the most susceptible stage of plant 

development. 
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KEY TO APPENDICES 

(a) GENERAL 

HARVEST 1 = Harvest at 5 days after anthesis 

HARVEST 2 = II II 10 II II II 

HARVEST 3 = II II 15 II II II 

HARVEST 4 = II II 20 II II II 

HARVEST 5 = II II 25 II II II 

HARVEST 6 = II II 45 II II II 

Sl = Stage of plant development at stress, 1 day 
.before anthesis (pre an thesis) 

s2 = Stage of plant development at stress, 1 day 
after anthesis (anthesis) 

s3 = Stage of plant development at 
after anthesis 

stress, 3 days 

S4 = Stage of plant development at stress, 6 days 
after anthesis 

S5 = Stage of plant development at stress, 9 days 
after anthesis 

Tl = Temperature stress of -4°c 

T2 = Temperature stress of -2°C 

T3 = Temperature stress of +3°c 

(b) RAW DATA AND TREATMENT MEANS 

Firstly, three replicates of the raw data are presented 

in the columns 1, 2 and 3 in each appendix, thereafter 

the treatment means are presented. For example: -

In Appendices 1 - 24 and 33 - 34 

ST Means = Treatment means 



In the Appendices 25 - 32 and 35 - 36 

TSHV Means = Treatment means 

Data in the columns 1, 2 and 3 of the treatment means in 

Appendices 1 to 24 and 33 to 34 refer to the results for 
0 0 0 temperature treatments of -4 C, -2 C and +3 C, 

respectively. 

(c) STATISTICAL ANALYSES 

Duncan's New Multiple Range Test was used to examine the 

differences between treatment means. 

In Appendices 1 - 16 means with different subscripts in 

the Upper Case indicate Significant differences at a 

P<0.05 due to the different stages of plant development 

only within any one temperature treatment. However, 

means with different subscripts in the lower case 

indicate significant differences at P<0.05 due to 

different stress temperatures only within any one stage 

of plant development. 

Means in Appendices 17 to 24 and 33 to 34 with different 

subscripts in the lower case are significantly different 

at P<0.05 within any one harvest. 

(d) OVULE POSITION DATA AND ANALYSES 

The distribution of different types of ovules in 6 

positions within the head are presented in Appendices 

25 to 32 and 35 to 36. Raw data are represented by 

the following symbols. 



HB VB = Position 1 (consisting of the two basal 

ovules in all spike lets and/or the tiny 

basal spike lets in the lower 1/3 of the 

head) . 

HB VM = Position 3 (consisting of the 2 basal 

ovules in all spike lets in the central 

1/3 of the head) . 

HB VT = Position 5 (consisting of the two basal 

ovules in all spikelets in the upper 1/3 

of the head. 

HT VB = Position 2 (consisting of the third and 

fourth ovules from the base in all 

spike lets in the bottom 1/3 of the head) • 

HT VM = Position 4 (consisting of the third and 

fourth ovules from the base in all the 

spikelets in the central 1/3 of the head). 

HT VT = Position 6 (consisting of the third and 

fourth ovules from the base in all spikelets 

in the upper 1/3 of the head). 

Treatment means for ovule positions are presented in 

tables under the heading of TSHV means. In such tables 

data in the columns headed; B, M and T the treatment 

means refer to the results for positions VB, VM and VT. 

Therefore; 

HB B = Position 1 (as above) 

HB M = Position 3 (as above) 

HB T = Position 5 (as above) 

T B = Position 2 (as above) 

T M = Position 4 (as above) 

T T = Position 6 (as above) 



Duncan's New Multiple Range Test was used to examine 

differences between different means. Different 

subscripts in the lower case indicate significant 

differences at P<0.05 between the 6 positions within 

the head in each treatment only. 



APPENDIX 1: WEI~HT OF 100 SEEDS PER PLANT IN GRAMS= 100 PP 

TEDOYbEAR t HARVEST 1 ANALYSIS or YIELD AND GERMINATION 
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!> 2 12 0,3u970 0.3194 7 S2 T3 Oa41130 Odo615 
~3 l 1 o.os~92 0,0~065 SJ T~ 0,29 ·33 ~-41306 
~i 13 o.3111s ~•r.>630 T 1 -011 78 \1• ;H33 
S4 T2 015)392 0140935 S4 Tl 0 • 44231 Cl•2J980 
~~ l~ 8:~~~~8 ~.i46ji 

~· 106 ss T3 o.3211s ,3:>6') 

ST M(AN5 
======== 

1 ~ 

S1 o, oonoo Aa 0 • 359:J'+ 
2 0 • 04 399 ABa 0•326-i3 
3 0,o~l')+6 ABa 0•356~4 
4 0 • 140 3 Ba 0•47625 
5 0 • ?4205 Ca Ot3S>3o5 

01000000 
0.110302 
0•129972 
01041175 
Oe081543 
Oe048288

1 0,06209 
0.120553 
01123313 

3 

0•126424 
01066Ju5 
0•1266u9 

Db 
Ac 
Bb 

YIELD AND GER MINATION 

0.00000 
0•306t4 
01484 8 
0•033J2 
0•3;161 
0.2 450 
0•04792 
0•29642 
Q.34Y6~ 
0.1162 
0•42549 
o.so9J5 
8:~~~gg 
o~315o3 

3 
Ab 0•41718 Ab 
Ab 0 d~Ou5 Ab 
Ab 0•33912 1.b 
Bb 0-39716 Ab 
Ab 0.J31u5 Aab 

+ The meaning of subscripts in all appendices is described in the 
k~v rn ~nnon~;~o~ 

100PP 

I 100PP 



APPENDIX 1 CONTINUED: 

DATA 
a=== 

~1 Tl 0,00000 o.ouooo 
~1 T2 0,84429 1•0'+967 ·s 1 T3 0,88035 0i"97534 
S2 11 0.00000 O,OJ333 
S2 12 0,84484 j,721e9 
~2 ft 0,95~50 _ .o.gu3..2. 
~3 0,04 41 o, J401 
S3 12 1,01403 0,97614 
S3 13 0,84880 l,Oi486 
S4 11 g-1~?8i £•00~76 ~4 T - • 8 -, -- ----- i"87i . 1 
S4 T~ 1,033 5 0•909'6 ss Tl 8•,9!0! J•2 l 1~ ss 12 • - 4 6 - • ..a,42 
S5 TJ 0,94453 0,9J54 

ST MEANS 
=======-= 

1 

S1 0•01149 Aa 
2 0 • 02 3 61 Aa 
3 0 • 0463 3 Aa 
4 0 • 116 2 5 AB a 
5 0,?0258 Ba 

• 

TEDDyuE.AR ' HARV EST 
DATA 
:::c 

Sl T l O, UOOO 
~1 T2 1, 9725 
Sl 13 1 .7574 
~2 l 1 Q, 0 357 
S2 12 1,7453 
S2 13 1,9316 
!) 3 l 1 o,u4o2 
~3 12 1.0858 
!) 3 T3 l,b695 
S4 l 1 Od 745 
S4 12 2ol9~t 
~~ lt ~:1g59 
ss T2 1,q553 
S5 Tj 1.63 09 

ST t-i [ AN S 
====:1=== 

1 

S 1 0 • U () J O Aa 
2 0 a 11 4 3 ABa 
3 0 t O 4 •) 6 ABa 
4 0 • 1115 ABa 
5 ;) a 1822 BBa 

2 
- ~ - - -

0•952.39 Cb 
Ab o,76303 

0•92265 BCb 
,H91 l"'i9 BCb 

ABb 0•80570 

4 A,~ A. L Y ~ I S uf 

-

Ci.u ouo 
-1,0705 
l•'i214 
v•U3J3 1,~9ee 
1,t.8b4 
Li,U319 
1,4765 
1,()899 
"tl-e-1686 
,,v7~8 t .i A s •l 89 
-1,4250 
l,4537 

2 

1,932 6 Cb 
l • 7 3 .l 2 ABb 
l • 5 816 ABb 
',.!, 12 l 6 Db 
l • 492 3 Ab 

o,0.3448 
o,9o3~1 

· o,76b~O 
o,037 o 
o,72244 
_o,836~6 
o,04156 
o,77778 
o,87u80 
0,12<>16 
1.00186 
1,05316 
0,19-;63 
0,81HH8 
o,89123 

3 
---- - - -~ 

0,87473 Ab 
0,864:t.1 Ab 
0,914ij2 ABb 
1.-022~6 -Bb 

0,923ci4 l\Bb 

YlELD Al~D G[R HINATION 

1.:, 0000 
1.9~46 
1,9753 
u,2739 
1. 85,5 
1•6534 
u,04J6 
l,Sb~S 
l,46 0 9 
Lt1713 
~•09~~ 0:i1l 
l,5967 
1•(>14S 

j 

l • 8 8 4 7 Bb 
l , tj 2 '+ 4- Bb 
i, 6008 Ab 
t • 1 9 :C 3 Cb 
l, 5 604 Ab 

I 100PP 



APPENDJ.x 1 CONTINEUD 

TED OvuE.AR ' HA PvEST 5 A;-~ HY~ IS WF YIELD AND G ER 1•1 I N A T I UN lOOPP 
DATA 
==== 

51 11 0 , uOJ O 3eJ6:>5 u, Ou OO 
~1 12 2.t.766 3•£247 £19705 
S 1 13 3'1365 2,t.859 3,0319 
S2 11 o, uooo ,. ·• 293 v • 0296 
S2 12 2,47 42 2•7~34 ~.5741 
!) 2 13 2,726'1 t'. • 4 65 2,6020 
S3 l 1 0 . 0 336 u,u3cl (,,0347 
S3 12 2,0155 <..7965 ~-751~ 53 13 2, 9 710 2 • '.>009 ,.7~4 
S4 11 -0•1092 v.-1016 v,09i;2 
S4 12 2,7487 2,7274 2,8142 
S4 T3 2 • 6 7 .3 1 3 d 195 J, 0 493 ss Tl 0-1825 0•£278 v,~013 ss T2 "2,57 3 3 2•"4171 2, 5£2 s~ 13 2 • '.> 480 6,9673 J, 0 4Yl 

ST MEANS =====-== 
1 i 3 

Sl 1.121 8 Aa 3, O 2 J 9 Ab ~.9515 Ab 
2 0 .753 0 Aa 2, :> 9u 6 Ab £16 0 03 Ab 
3 0,0348 Aa 2 • 7215 Ab ~,7342 Ab 
4 0 .1 0 34 Aa 2, 7 634 Ab J,01~9 Ab 
5 o.2 n 39 Aa 2 ,5 8 2 5 Ab 4 el 8 62 Ab 

-
TEOl.JYij[AR I HARVEST ( A,~ u Y s Is ur YlfLD At• D G ER 1'11 N A T I ON I 100PP 
DATA &~== 

!) 1 Tl o,uo oo J,/793 u,OCICO 
Sl 12 4,7508 4•oJ46 ~ .. 90!6 
S1 t3 4,9313 ~.o 09 ~.64 8 
S2 Tl 0,0000 O•UOOO u,oouo 
~2 12 4,7257 '110678 4•8~69 S2 Tl 4•9659 "•Y309 418 48 
S3 11 O•u396 U•U302 0.03~4 S3 T2 4•6215 4, .. 8tl 3 4-19 1 
S3 T3 4.y4q9 5•1.1117 4,8141 
!.4 Tl O,u980 . O, u990 v tlUl 1 
S4 12 4•ts371 4,4702 419421 
S4 lt 4•7,68 4tb406 '+•9~t4 S5 o.o 96 o,ue&2 O•O 1 S5 T2 4•6656 4•~528 4a19Y2 
~5 T3 4,7823 4•YOB6 5t0319 

ST MEANS 
c:::c:==~ 

1 2 3 
!) l 112598 Ba 4 • 7 6':J 7 Ab ~t15u4 Ab 

2 0.0000 Aa 4100.35 Ab ~.93u6 Ab 3 0t0341 Aa 4 • 4·35 6 Ab 4t9236 Ab 4 o.0Q94 Aa 4,74iJ8 Ab a+,76/0 Ab 5 0,0'796 Aa 4,4725 Ab 4,9076 Ab 



APPENDIX 2: WEIGHT OF 100 SEEDS PER PRIMARY HEAD 
IN GRAMS= 100P 

TEDDYBEAR • HARVtST 1 AUALYSIS OF' YIELD AND GERMINATION 
DATA 
•=•• 

Sl 11 0.00000 
~1 T2 0116349 - 1 Tl 8:o:lig S2 Tl 
S2 T2 0.11000 

!i lt 0,0~548 
0•0 244 

S3 T2 0,08687 
S3 T3 Ot15973 

ST MtANS 
•===••=• 

H :ODYiJEAR 
DATA 
s:: • = 

Sl T 1 
~1 t~ S1 
!)2 T 1 
S2 T2 
S2 Tl 
~3 Tl 
S3 l2 
~3 13 
~4 Tl 
S4 T2 
~4 13 ss 11 
S5 T2 
~5 T3 

ST MEANS 
======== 

~1 
2 
3 
4 
5 

1 

s HARVEST 

o.ouooo 
o.59270 
0154672 
0,06664 
0153521 
0,613f~ 
0,056 8 
0•47325 
0,533 95 
O,f9529 o. 7058 
0,70000 
0•41062 
0,50,63 
0,56 51 

1 

0 • 00000 Aa 
0 • 0 'l 399 Aa 
0 • 05482 Ae. 
0 • ?2950 Ba 
0 • 36802 Ba 

010UOOO 
0elo481 
0•54j00 
~I ;> 41 

129452 
5•09574 
,07)14 

0.1:;» 14 
0,10163 

2 

0 • 1 S249 Ab 
0•17283~b 
0•12909/\a 

0100009 
011291 
o,1824~ 
01041i 7 01113 
010365~ 
0•0661 
0•14326 
0,15400 

3 

0e17266Eb 
0•075~3 Ea 
Q,16512 Eb 

2 A,~ALYSI~ LJF" YIELD AND GER MINATION 

u.ovo oo 
C;.5o3l6 
016U979 
o,o.noo 
u,4'1313 
0.6vOC>9 
o .o:.,614 
(J ,57849 
c, • 5:., 3<., 4 
C•~j45 
1.1, ~ 08 
i;.6 7161 
&•41192 

,56892 
J•5'+0UO 

2 

0 • 545d9 Ab 
0•526::>9 -Ab 
0 • 5160 3 Ab 
Q • 7 J 94+ 2 Bb 
0 • 5~0 32 Ab 

u.0 0 000 
o.4a1~ 0 
o,74076 
0•03332 
o,55142 
0.54310 
o .os13s 
0•5 0 476 
0 • 5674~ 
0'16977 
0.12058 
u,7sooo 
o,3433~ 
o,5774 
o,53117 

3 

0. 659u9 BCc 
0 • 5d5u6 ABb 
0. 5,108 Ab 
0 • 70 7,0 Cb 
0 • 546~ 3 Ab 

• 100P 

I l00P 



APPENDIX 2: CONTINUED 

~1 T1 0.00900 
Sl T2 1,34 19 
S1 T) -·1·132oT9 
S2 Tl 0.00000 
S2 T2 1•29285 
S2 Tl . ..1,21.7.92 
S3 T1 0,04341 
S3 T2 1,40915 
S3 T3 1•319 4 

~---g: fl . ·Y.: iii~, 
~~ tf 0,3674! ,3483 
S5 l2 .. 1, 102s1 
S5 T3 1.33333 

1 

0.01149 Aa 
0tQ2361 Aa 
0.05137 Aa 
0tt7047 Ba 
0.34254 Ca 

TEDDYLlfAR HAH ✓ EST 

DAH. ---------
Sl Tl 
~1 T2 
Sl T3 
52 1 1 
S2 T2 
S2 13 
S 3 1 1 
S3 12 
53 13 
S l! l 1 
S4 12 s ff T3 
55 T 1 
55 T2 
s::i T3 

ST I\EAhS 
======== 

~1 
2 
3 
4 
5 

< • 

0 • 000 '.) 
2,i+5b8 
2.3676 
0.0357 
2.3489 
2•500!) 
Oo0l!62 
2.3960 
2,1436 
o.-32-17 
2,5417 
2,7615 
0,3497 
1.7tt2() 
2,0876 

(l • (J n '.) 0 Aa 
u • 0 311 ABa 
0,01!:32 ABa 
{) • 33 34 Ba 
0 • 31\ !4 3 Ba 

o.ovooo 
1•47672 

- -I • l2 l 4 2 . 
0•0~333 
1t19436 
l.• 29072 
0100915 
ld..1614 
1.4~332 

· ····-r: ~!J8r 
•34 14 ~•'H~56 

1 al.7 99 
l•4l570 

2 

1 • 38830 Cb 
1•24818ABb 
1 • 3 515 '+ BCb 
1•31228 BCb 
1 • 159~ 3 Ab 

4 Ai~Al Y;;.15 uF 

iJ,uOvO 
2•,;::.5t5 
2,'.)567 
Cl , iJ 3 3 3 
2 -1231 
212608 
O•:..i348 
2dlll1 
2 d529 

4 {J.j656 
~-:i18O 
~ • t.i200 
(J,.j717 
1,.1463 
2tl27lt 

2 • 3 l)d '.J BCb 
2 • 2 46 9 BCb 
2 • 17 o 6 Bb 
2,5553 Cb 
1, 7 u 4 Ab 

0003448 
1.34100 

·1, 1g351 
0,037$0 
1•25734 
1 .• 1912 & 
o,041:> 
1,30902 
1-19511 

~:~IilA 
1•4,~34 0,3· 13 
t.1 806 
1•3398 

3 
... 

1•28061 Ab 
1 • 25328 Ab 
1-32273 ABb 
t ,trQOZP~ Bb 
1 • 3 6 2 '; 6 ABC 

YIELD AND 

0.u000 
~.4466 
;::.3731 
0.0242 
t.•2688 
2t31'.:>2 
u.04o7 
2,0197 
l e93';'6 
u.31JO 
2,6078 
~-74~4 
0 dl 14 
2.iu29 
i::09241 

3 

t.:,43t:'5 
id5u7 
C.eOh.;7 
f•!1uO 

G ERM I NA T I U t; 

BCb 
BCb 
Ab 
Cb 
ABb 

• lOOP • 



Appendix 2: Continued 

T LDuyt.,£ AR . HARVEST 5 AiHL Y ~ I :i uF YI ELD A Nli GER I-I I NATION a 100P • 
DATA 
==== 

Sl l 1 0.0000 U•uOOO U•OUvU 
~1 T2 3,4626 j, :)365 ~ • 45'.,8 
!) 1 T3 3.51~0 3•'+030 J•6612 
S2 T 1 0.0000 OauOOO 0.02Y6 
~2 T2 2a8601 3a1338 2.9953 
!)2 T 3 3-1966 2aY120 3.09'.:>4 
S3 T 1 o.u3'.>8 u.vqo4 0•0366 
~3 T2 310019 31i.17J6 Jd4')7 
;) 3 T3 3.5344 3ai237 3.27.39 
!:14 1 1 0lil64~ {)el563 utl685 
S4 T2 3.1~66 ~,u887 ~-414g 
~4 13 3.5 97 ,4456 Ja464 
ss T 1 Oa3294 O,J842 u,4463 
ss T2 J. D4'.)1 3 ni222 3,4835 
!>~ T 3 3 t1819 3 el 129 3,3049 

' ST M[A NS 
======== 3 1 2 

!> 1 Aa J.4350 Cb j•'.)274 Cb 

2 
0.0000 2a9964 Ab Jt06d0 Ab 0.0099 Aa 

3,07::>1 ABb J,3440 BCC 3 0,0376 Aa 
4 3a22JJ Bb ja49o6 Cc 

0,1631 Aa 
J el 9 '19 ABb 5 0 .3El6S Ba J tl8 l 9 ABb 

·n :ocrvuE AR I lfARVt:ST 6 AT A"L:YS IS iJF -YltLO AN1> --cit:lfM I NA Tl ON • ·1 ·00P 
DATA 
~==~ 

~1 11 0,0000 UauOUO u.0000 ~1 12 4•5335 4,,983 4a9b97 - ~ 1 Tl 5•2415 --;i,,.,rro ~-0006 S2 Tl 0,0000 lJ,uooo o,oo~o ~2 1 2 4•6014 "•j,33 4,85 6 
S2 T3 5•651+ 4 • f2 4,9036 SJ 1 1 -0.046 u,u3 1 0,0397 Sl 1 2 ::t~~1 3,u727 "'¥7v7 ~3 13 4•b3j7 4, 216 
S4 T 1 Oa1620 () d 709 0•1631 -s ·4 l2 4,a-Oj6 . - ..-,:)191 -q,7398 
S4 T3 4•60 3 4•~363 ~,0061 ss Tl 

~:t~~l Ci,1569 0,ib93 !~ li 4 J 4~ ... 4•~3i; t • b~O 4 • 3 J ~83 5 

ST ~[#\t-15 
•===•=== 

1 2 3 

~1 0.0000 Ab 4 • oiJ 7 2 Ab 4 • 91 o 4 Ab 
2 0.000.0 Ab 4 • !;J 90..8 Ab ~ 1 l 0'>10 Ab 
3 0,0412 Ab 4, 1806 Ab 4 • 7 7 U3 Ab 
4 0,1~54 Ab 4 • 68 79 Ab It• 6 t 06 Ab 
5 0,1544 Ab 4, 1829 Ab 4+ • 7 !JS Ab 



APPENDIX 3: WEIGHT OF 100 SEEDS PER SECONDARY HEAD 
IN GRAMS= 100S 

TLOOYSEAR t HARVEST 1 ANALYSIS ur YIELD AND GERMINATION t 100S 
DATA 
•-=•-= 

S1 T1 0.000000 1.1.oouooo 0.000000 it T2 010979~6 -.J1087j68 o.c,s4or7 Tl 0,0885 4 .Ja08:> 13 o.c, 20 8 S2 fl o,googoo u,oiogo9 o.ogooo~ S2 0 • ~4 22 U•O d 3 O•u 432 
ti Tl o,o 9340 ..ieu5J~15 0,0~9864 Tl 01061288 U•O~U 52 o.~ 9129 S3 T2 0,086511 -.J•O 0706 o.u91 <Je>l Sl Tl Oe09.3452 u,u9o078 0,0971S9 

ST MEANS 
_a:a•a11ca 

1 2 3 

S1 0 • 000000 Aa 0 • 08978 7 Bb 0•08,772 Bb 
2 0 • 0000_00 Aa 0 • 052660 Ab {l_•uS _57j Ab -- ··3 0•0A379-0 Ba 0,092394Bb 0,0955t,; Bb 

- - . -- -· 
T£ODYU[AR I HARVEST 2 ANALY:>IS ur Yi[LO Al~D GER tH NAT I UN I 100S 
D-A TA 
c=:= 

Sl Tl o.oao oo o.OJOOO o.ooouo 
~1 T2 ·J • 2b-612 - - j•-3J571 -0•21486 
S1 T) 0.24733 • 3~5t:S9 Oe3 27J 
S2 11 o.ouooo o.ouooo 0.00000 
!) 2 T2 0.239-17 u.2~ 0360 Oe27'il3 

~~ T3 0•35,39 fh 2ti724 O t16260 
Tl 0, 0 2 78 O,OJ500 o,03636 

S3 T2 Oe238~3 0,4,546 0•23309 
S3 T3 o.26268 0 • 2 :> 645 o,26778 
~4 T1 -e-. 11 aa-9 - ~,lv-103 0,09693 
S4 12 0,44687 o.3~190 o,32290 
S4 T3 o.34728 ~-0~127 o.42J9i 
S5 T1 0 el'+ 720 ~,1d473 0•2054 
S5 T2 0.23910 0,3J599 o,21110~ 
S5 13 0.235 6 )12<.,123 0•2418 

ST MEANS 
======== 

1 2 j 

Sl 0 • 0 0000 Aa 0 • 29223 Ab 0•325J1 Ab 
2 0 • 00000 Aa (h 2;;,SoO Ab 0.274-.1 Ab 
3 0 • 03305 Aa 0 • 29913 Ab 0.262.,0 Ab 
4 0 • t 0562 ABa 0 • 3 7 3d9 Ab 0,274,7 Ab 
5 0 • t 7911 Ba 0 • 2d 313 Aa 0•24627 Aa 



APPENDIX 3: CONTINUED 

·r E O O Yi, E A rt a -H-AR°i.'ES T 3 Ai~ ,cv ~ i S uf' YIELD AND GERMINATION I 100S 
OATA 
c:ai::c 

Sl T 1 0.00000 U•0v000 o.ooouo 
~1 T2 0116393 0181712 01874<,6 
Sl ft O, 5362 J180523 0,587Y5 
l>2 0,00000 :i1ouooo 0,00000 
S2 T2 g,76442 . o,6;01s 0•18227 S2 lt 183879 0,6 0~6 O• 2294 
53 0,00000 Ja0J8 1 0100000 
53 T2 0187535 o.a:;.i965 0,180;0 !) 3 T3 017o983 r91739 o, ~4 1 ~4 T 1 01oc,926 10::) 35 0109$16 
S4 T2 0,68915 . t"69~l 0,92782 
S4 T3 0193012 ,8e;, 6~ 01929b6 

t~ fl 8 • L~9a 2 Ot14f~i 0• • 41gg 11 .59 5 016Y 1 0• 4 S5 0182909 ::i,7'1211 o,74641 

ST ME:ANS 
;::c===cs 

1 2 3 
!) 1 0 1 00000 Aa 0 • 79200 Ab 0 • 7 35w0 Ab 2 0 • 00000 Aa 0 • 65228 Ab 0, 7 4 3 '17 Ab 3 8•01~9-0 Aa 0 • ?rf 70. Ab 8 • S07l~ ABb 4 • 08 26 Aa 0 • 44 Ab , 09i Bb 5 0 • t 3811 Aa 0 • 6002 7 Ab 0 • 78920 ABb 

TEQlJyt,j[AR I HARVEST 4 A1~ ~LY~ IS Gr YIELD MJD GER ,H t~ATION • lOOS 
DATA 
===:-

!) 1 Tl 0 • U O •J 'l uou •) 0 0 u, OOvO 
~1 1 2 1. a63s 1 .1563 1.oOo') 
Sl T3 1,6 38 "1,/545 1e8615 
S2 T 1 0, 0 0 00 4.1•0000 U,9076 
S2 T 2 1 ,61 0 9 1,4782 1,7379 
S2 T3 1,7261 1.7543 1,4994 
~3 1 l o. o o:i o lJ•U244 li,uJ£\J 
S3 T2 1 ,47)3 l •.>357 1,4444 
~3 T3 1,52~ 0 1 ,:i284 1 .J,vl 
S4 Tl 0,12 0 P L dl 75 (;,1275 
!>4 l 2 2.CJ971 1.c,7c;3 1,9~~4 
S4 Tj 1,9575 le'i5ti9 2,2144 
S5 1 1 Ool266 .(Jtl266 u,1~42 
S5 l 2 1-3556 -1•4466 1,4788 
S5 1 3 1,51311 l,~72 0 1,29-,.-1 

ST ~:E11~s 
=====~== 

1 2 J 

~1 0 ,Q0 00 A 1,7919 BC 1,74u0 8 
') 0.3025B l,vO~O AB 1,65'19B '-

l,41t,5 A 1,45C>9AB 3 o.o18AAB 
4 0.1219AB 2.u1t9 C 2,04.36 C 
5 0.1265AB 1 • 42 6 A 1.3616A 

. . - - ---· 



APPENDIX 3: CONTINUED 

H.uLiyuE AR 

DATA 

H A R V E S T 5 A rJ A r Y ~ I S li f Y I t L D AND G ER M I N A T I O N .l 

==== 
Sl l 1 O, OOJn 3,J65S c,. oo uo 
S l T2 2•72 14 3•1352 ~. 840) 
Sl T3 3, 0042 2•4609 2, 8292 
S2 Tl 0, 0 0 00 £ti293 u.ooc,o 
~2 12 2.33 40 2•6074 ,14169 
S2 T3 2,60 ~8 2,j606 2,3899 
53 1 1 0 , 0217 u • ..>2 99 u, 0£5 0 
SJ T2 2•5 0613 "c..123h 216494 
S3 13 2, 8 4 3 7 '2 • .!. 9 4 7 2,5tf~0 
S4 11 O, u 7~2 u,u732 v, 0506 
S4 T2 2•62 84 £•u284 2163'15 
S4 T3 2, 6 51 4 3H1201 2,8 902 
S5 Tl 0 t1337 0 11536 Otl334 
S5 T2 2,4073 2t1332 ~ 15391 
S5 1 3 2,34 38 13,u388 ,.9733 

~l MEA~S 
======== 

1 2 3 

Sl 1.121 8 Aa 2 • Y009 Aa ~.7648 Aa 

2 0 • 7 4 31 Aa 2 • 45 2 7 Aa i!,4~il Aa 
3 0 • 0255 Aa 2,6266Aa 2, 56.>1 Aa 
4 0 • 06 90 Aa 2 • 6 311 Aa ~.85<>6 Aa 
5 0 • 14 0 2 Aa 2 • 35 <} 9 Aa e;.1107 Bb 

Tt.DOYuEAR I HARVEST 6 A1f1'LYSlS ur -Yl"ELD AND 'GER MIN~TION I 

DATA 
cz.:a:: 

Sl Tl Q,00 00 3ti'793 0.0000 
Sl l 2 41d200 ij1f108 4•8813 
51 T3 4•tj415 - ~•U0J7 ~-res1 
S2 11 0.0000 0• 0 000 0.0000 
S2 T~ 4e760J 5•u314 4,6060 
S2 T3 4•776 4,Y94!4 4,8643 
S3 Tl 0, 0 286 0• 0 200 c.,.0220 
S3 12 417578 410806 4-1375 
S3 l 3 s-ovn ~•u6Q7 4,644~ 
S4 11 010 02 1JeU677 Oe0t>0

1 ~4 12 416473 4•'+527 fh992 
S4 TJ 418020 11.11~9 4e87Ij 
ss T 1 0,0650 ll•US u,04 
S5 12 ::~~6i ~•:>26J 4aA48~ 
$5 T3 4e946 ~10s 

ST ME A~~ 
=====-=== 

1 2 3 

Sl 1•259 8 Ba 4,o04QAb 5 • £ 1 u l Ab 
2 0 1 00 0 0 Aa 4,b659Ab 4 • 8 7 (_8 Ab 
3 0 • 0? 35 Aa 4,525JAb "• '17 J 2 Ab 
4 0 • 0661 Aa 4,7640Ab 4 • 617 6 Ab 
5 0 1 054 Aa 4,5640Ab 4 • 9 3~0 Ab 

100S 

100S 



APPENDIX 4: SEED NUMBER PER PLANT= SNOP 

TEOOYtJEAR I HARVEST 1 A,~ALYSIS ur YIELD ANO GERtHNATION l SNOP 

DATA 
•••• 

S1 Tl 
l~i:889 9-009 i.oog 

~i li t • 6i ~ • 0 
413 3 12 .3j3 

!! fl 7,669 1a,goo ~t:iii 99,000 106 • ~~ S2 T2 ej,009 1l§•l 9 • 33d 
Sl rf 5 • 66 6 • 66 ~1.003 
Sl T2 12 .009 13,1)33 64,33 
S3 Tl 105,66 11 .ooo 108,667 

TEODYBEAR I HARVEST 1 AliALYSIS or YIELD ANO GERMINATION a SN 
ST MEANS 
sa:s•c••• 

1 2 3 

Sl 0.000 Aa 16 • 444Ab 1U6e8ts9Ab 
2 !~:;,~ Aa l i 1 • 4 4 4ABb l v 3, 8 o 9Ab 
3 Ba 4e222Bb 10•4'+4Ab 

H.OlJYtsEAR I HARVEST 2 A,~~ l Y ~IS I.if YIELD AND GE R 1-il N A T I ON I SNOP 
DATA 
c::: 

~1 f~ u,oo u,00 o,oo 
S1 125,67 14ti,67 1eth33 
Sl T3 i,,5,)3 18,,00 142133 
S2 l 1 1,00 u,33 1,uo 
S2 T ,. 199,33 15v,Ci7 175•'17 
S2 r1 21:>,33 19:c:.oo 151167 
S3 Tl 34,67 51 .33 32 • C,0 
S3 1 2 199,67 1t3,..t33 c:42,00 
~3 T;, 21J,00 1117 t33 c:06133 
S4 11 189,00 17/,67 162,31 
S4 l 109,67 11J,33 219~6 
S4 T~ 181+ • 3 3 1 v,oo 196,00 
S5 Tl 178,33 18~167 142133 
S5 l~ 250,00 1s ... oo 187167 
ss l;-; 203.33 16:.:>,00 ~24,00 

ST MEAN!> 
-====:=:= 

1 i l 
~1 0 • 00 Aa 154 • 22 Ab 163 • ~2 Ag 

2 3 • 4 4 Aa 1 7'J I t:2 ABb 186,J)A 
3 3 9 • 3 3 Aa 203 • o 7 Bb ~0£ el2 Ab 
4 1 76 •, 3 Ba 1 ~ 7 t j 6 ABa l 8 3 • 44 Aa 
5 1 fl 8 • 8 Ba 197 • 2 2 ABa J. 9 ( • q 4 Aa 



TEOUYtlEAR 
DATA 
-==•= 

~1 Tl 
S1 T2 
~1 T3 
S2 Tl 
S2 T2 
~i T3 

Tl 
S3 l~ S3 
S4 T! . S4 
S4 h S5 - ss 
S5 T3 

ST MEANS 
=======a: 

-........----- ---
~ S1 

2 
-- 3 

4 
5 

TEDlJYoE.AR 
DATA 
==== 

Sl T 1 
Sl T2 
~1 T3 
S2 T1 
~2 T2 
S2 1 3 
S3 Tl 
S3 T~ 
S3 T3 
~4 T 1 
S4 T2 
S4 T3 ss Tl 
ss T2 
S5 T3 

ST ~1EAt--:s 
======== 

!) 1 
2 
3 
4 
5 

APPENDIX 4: CONTINUED 

H-A RV rs f 3 -1niA ( Y ~ ·1 S ur YIELD AND GCR1<1INATION I SNOP 

u • O 0 u.oo 9,67 
172.33 1su.33 ,441b7 
230t67 T9l • 33 157,"67 

o.oo 7.09 ~,67 
f45•31 247.6 21 '33 

86t6 ·-· . 'it:~~ i03•31 
lU • 00 ~5•6 

199,00 ,20.33 1 t' 99 2 3 , 00 24Y,33 ~ 8 • b 
9~167 17~,33 136.JJ 

·10 ,67 - - -1 n. Ei~ 215133 
8;161 23~,6 2~6•3d 

l~ :_)J li4•6 1 ~•O 
--- -1 .9,33 19 t6 7 

248.33 20.1,00 209,00 

l ----· 2 --· 
___ _]_ -- - ---· - -·--··- ---- --·-

3 • 22 Aa 189, 11 Ab 193 • b9 Ab 

3 • 2~ Aa 23J •ll Ab ~08,~2Ab 
4 3 • 6 Aa _1.9 _. Ab ~5...8 • 00 Be_ 

13 4 • 7 8 Ba 19 8 • 8 9 Ab , 15 • 09 ABb 
150 • 6 7 Ba 19 l t 4 4 AAb "20e11ABb 

rlARVEST 4 ArJALY:»IS uF YIELD AND Gt:.:R1-HNATION SNOP 

u.uo lJ. (IC, o,uo 
19(; • 6 7 --233,00 194,vU 
24u,33 214,67 ~17,33 

" • 6 7 l,00 15aj3 
261.67 27~.oo ~ 42 • 3 
172,JI) 186 ,3 3 ~66167 

!~4 .') (_) 5J ,33 55.00 
l ~J ,67 ,74,67 ~32,00 
191:>10 7 20~.33 233t3j 
2 0 1,;)0 , --2 5-4 • 00 ~2-8•6 
233,33 '-280 • 00 ~42133 
287.33 ; 21~.33 ~11 .33 
19u,67 . 20i+.33 218,00 
215.33 " 21tl.33 300,00 
275-33 24u.oo 199133 

l 2 3 

0 • 0 0 Aa 2 0), i:, y Ab , 24 • l 1 Ab 
f • 3 3 Aa 260 to 7 Ab iOC • J3 Ab 

t;l) • 7 8 Aa 2 30 • 11 Ab 210 • 7 8 Ab 
2? 7 • 8? Ba 254 t 56 Ab l 38 • 00 Ag 
2n6 • 3 3 Ba 2 45 • '.> b Ab ~'36,i?.A 

-----



ll Dl,ybEAR 
DATA 
==== 

Sl 
51 
Sl 
S2 
S2 
S2 
53 
~3 
::>3 
!) 4 
54 
!) 4 
55 
S5 
S5 

ST 

T 1 
12 
13 
Tl 
12 
13 
l 1 
12 
1 3 
T 1 
12 
13 
11 
12 
13 

M[A NS 
======== 

Sl 
2 
3 
4 
5 

APPENDIX 4: CONTINUED 

HA R VEST 5 Ai,; AL Y 5 I S u F Y I EL O AND u ER i-i I NAT I ON 

1 

(J.)') 
254.67 
2 00 .67 o.oo 
191 .33 
245. 0() 

46067 
24 0 , 6 7 
2 6 .3,57 
141, 00 
25 0 e67 
185e67 
217,67 
193e67 
19 7, 0 0 

0 • 3 3 Aa 
4 • 89Aa 

• 8 • 3 3 Aa 
1A5•11Ba 
1QS•7 8 Ba 

-

2 

1•00 
c3J,00 
18/,00 

)167 
214,67 
190.67 
6J,67 

't.67 .33 
22~.33 
16i•67 
248100 
197,00 
144,00 
150 .33 
97.uo 

J 

216 • 11 Ab 194,u OAb 
187,67Ab 194,\JOAb 
263-t44Bb 226o44Ab 
239,o7Ab 19~o69Aa 
18 6 , '.i 6Aa l76,t 2Aa 

SNOP 

TLOOYdEAR I HARVEST 6 ANALY5IS uF YIELD ANO GERMINATION t SNOP 
DATA 
a::1: 

tl Tl o.oo ~1.00 o,oo 
T2 193,00 £'. J .oo ,43,j3 

Sl Tl 228,67 211,00 232100 

!~ f~ 2t~:i9 ,2~:~9 o,og 
,38•0 S2 Tl 1 100 16.>e67 164133 

S3 Tl 65,67 54,00 80e33 
SJ 12 223,67 t!Oud3 J06,vO 
S3 T3 207.67 251 *33 19be33 
.S4 Tl. 1.83.100 . -- .-16J .. u9 119,J/ 
S4 T2 209,33 184,6 24616 
S4 Tl 235,33 l9 1h33 c!52100 ss lJ iso•J~ 1au.13 ~ti:i1 ss 46 • -3 93, 3 
~5 T3 233.33 304.33 2111J3 

ST MEA~S 
z======= 

1 .2 3 
~1 7, OOAa 220 • 44Ab ,2 3, t9 Bb 

2 0 • 09Aa 2iu,7-8Ab 16 8 • .3 3 Ac 
3 116•6 Sa 2 :h llAb l 19 • :i.1 Bb 
4 l'i5•11Ca 214 •.22Ab 22 7 • i~ Bb 
5 1 A~• OOca 215 i 44Aab ~ 4 9 • b Bb 



APPENDIX 5: SEED NUMBER PER PRIMARY HEAD= SNP 

TEO O Yb EAR t HARVEST 1 Ai~ ALYS I S u r Y I ELD ANO GERM I NAT ION t SN P 
DATA 
csa• 

~1 
Sl 
Sl 
S2 
S2 
S2 
S3 
Sl 
Sl 

l~ 
Tl 
Tl 
l2 
Tl 
T1 
T2 
Tl 

4~:888 
51,000 

71667 
331333 
51,667 
42,333 
53,333 
49,667 

l~:888 
~1,3333 
11,333 
'65,333 
48133 
43,333 
41.ogo ~o.o o 

TEDOYBEAR a HARVEST 1 A~ALYSlS or- YIELD ANO · GERMINATION I SNP 
ST MtANS 
=•-=•s•=• 

Sl 
2 
3 

1 2 

0 • 0 0 0 Aa 3 6 • 6 6 7 Ab 
1 ? • 3 3 3 Ba 4 2 • 4 4 4Ab 
45'111 Ca 52,111Ba 

3 

48,0uQAc 
49,0uOAb 
't9,5~6Aa 

n :ouyt;j[AR I HARVEST 2 A1'4ALY~IS uF" Yl[LO A~D GER MI NATION SNP 
DATA 
==== 

~1 
~1 
Sl 
~2 
~2 
S2 
~3 
SJ 
SJ 
~4 
S4 
S4 

~~ 
ss 

T 1 
T' 1 ~ rl 
T~ 
TJ 
T 1 
T2 
T:, 
l 1 
1~ 
T :, 

l~ 
1 3 

O.O') O 
32,000 
40,667 

1.000 
47.333 
46,00-0 
28,667 
52,333 
54,0 00 
56,667 
51.000 
49a667 

~6:i~~ 
52,333 

0,0uO 
-- -- -% ,-eeo 

49,000 
8,333 

43,667 
-- 48,333 

38,QOO 
S7 d33 
~0 .333 

-- ~-6 • 3 3 3 48.ooo 
;1,667 

i8:1ii 
:>60667 

TLD~Y ~EAR a HARVEST 2 ANALY ~IS ~F YIELD AND GER MINATION I SNP 

ST ._1EAN5 
======== 

~1 
2 
3 
4 
5 

1 

o. ooo ;;a 
3 • 4 4 4 Aa 

3n • 444 Ba 
4 <; • 3 3 3 Ca 
'.,; 1 •? 22 Ca 

£ 

4 0 • 7 7 8 Ab 
4 5, 6 ij 9 ABb 
55 • 22~ Cb 
51,889 BCa 
50 • 4 1-! 4 BCa 

j 

'i 4 • 3 ~ 3 Ab 
.. -s, OuO Ab 
53, 5~6 Bb 
;J O t 8 ti 9 ABa 
::.,5 • 2~2 Ba 



APPENDIX 5: CONTINUED 

fEDu'(b[AR , --HARvtsf 3 Aii AL°Y~Is - ur YIELD AND GER MiNA'TlON I SNf) 
DATA 
•==~ 

S1 
S1 
Sl 
S2 
S2 
~2 
~3 
!.l3 
S3 
~4 ·s4 
S4 ss .ss ss 

0.000 
41.667 
51.-000 
0.000 

37.333 
.48 ._3 3.1 43.ooo 
49.333 
541000 

1{-:8-8i 
44100~ 
~l :ld!l 
s11000 

0.000 
~3.Q.00 
-i~667 1000 
4 1333 
.50,3ll 
j1,333 
55.333 so.ooo 
i~-:-8-Sb 
•9•000 
46,667 
s.o--.o 0-0 
461667 

· tlOO~~EAR I HARVEST 3 ANALY~IS ~r YIELD AND GER MINATibN I SNP 
ST MEANS 
•======s 

~1 
2 
3 
4 
5 

rLuuYb[AR 
)ATA 
==== 

!> 1 
51 
Sl 
52 
S2 
S2 
~3 
S3 
53 
S4 
S4 
S4 
S5 
ss 
S5 

T 1 
12 
T3 
T 1 
12 
T3 
T 1 
T2 
13 
Tt 
12 
13 
T1 
T2 
l 3 

T£D DYtH~AR 
ST MEANS ======== 

Sl 
2 
3 
4 
5 

1 

3•222 
3•222 

33,333 
So,667 
47,000 

2 

Aa 4 7 • 000 Ab 
Aa 4 3 t 3 .;3 Ab 
Ba 50t889Ab 
Ca SO• 66 7 Aa 
ca 49 • 556 Aa 

J 

~8•2i.2 Ab 
4913J3 Ab 
":) 2 • 8 8 9 Ab -
49 16ij9 Aa 
~115!:>6 Aa 

HARVEST A ANA LYSIS uf YIEL D A~D GE R~ I NATION t SNP 

o.o ,Jo 
47,0 'JO 
48.333 

41667 
47.667 
45.657 
44.000 
42,0)0 
46.667 
53,667 
52,000 
53,667 
521333 
51.333 
5t. 333 

0 , 000 
53,000 
44,667 
2,000 

s2.ooo 
49,333 
j8.)33 
49.667 
52-333 
~2.333 
50 .000 
51.667 
~0.667 
50-333 
51.00 0 

0 •Luo 
45.0uO 
48.3J3 
11,C,(10 
52.333 
50.333 
38.333 
,S.t-67 
,3.c,uo 
~4,COO 
,1.000 
54.333 
55.333 
56.t67 
380667 

' HARVEST 4 A,,.4 LY ~dS uf" YlELO AND 

1 2 .3 

0 , •00 Aa 48.,3 j3 .;;b i+7dll Ab 
S • 88 9 Aa 30.u67 Ab 48,444 Ab 

4o • 22 2 Ba 49-111 Ab -SQ,6b7 Ab 

~J: ,~ ~ g: s1.oou ~a =>3•2"~ Aa 5 4.444 Aa 48,66 Aa 

GER1--11tJATIOf-J : SNP 



APPENDIX 5: CONTINUED 

TLDlJYbEAR HARVEST 5 A,1 ALY 51 S ur YIELD ANIJ GER MINATIO N : SNP 

)ATA 
==== 

Sl T 1 0,00') 0,000 O,Ouu 
51 12 51,667 ,2,000 J4,000 
Sl T3 51,667 ·44,667 47.3)3 
~2 T 1 ~-ooo ~-ooo 9,009 
S2 f~ 5 , 000 4 ,3 · 3 42,6b 
S2 50,000 9 .orlo 44,000 
53 11 41,0:JO 38,0uo 27,333 
!) 3 12 53,333 55,667 ':J 7,667 
!>3 1 3 49.333 50,667 46,vUO 
S4 1 1 53,667 _ .)5,667 t.8,667 
S4 1 2 56,000 53'333 50.331 
54 13 44,333 46,QOO ~4,6() 
S5 l~ 54,3j3 46.Jg3 49,009 
55 52-- 3 3 48,Q 0 46,.66 
S5 T3 48,000 59-333 53,c67 

TlDDYuEAR • HARVEST 5 A,~ ALYS IS uf YIELD ANO GER ,-.;JNATION SNP . 
ST MEANS 
======== 

1 2 3 

!) 1 0, 000 Aa 45,8d9 Ao 471809 Ab 
2 3,000 Aa ~7,000 Ab 47_,ou.o Ab 
3 3~, ll 44 Ba 55,5:>6 Bb 48,667 Ab 
4 5? • 66 7 Ca 53,222 Aa 48,3.B Aa 
5 4Q,P89 C::> 49,667 Aa !)3,6o7 Aa 

T[l.lDVtiEAR I HARVEST 6 A,iA"l Y51S or YIEL1> ANO GER 1HNATION t SNP 

)ATA 

~1 Tl 0,000 0,000 OeuOO 
~1 12 46,667 :;9,QOO 45 • 6(J 
Sl 13 ·51 • 333 50•333 44,000 
~2 Tl 0,000 0,000 0,0(10 
~2 T2 46,333 52,331 50,3g3 
52 T3 42,333 45,66 44,0 0 
S3 11 40,000 32.)33 147,000 
~3 12 56,333 ti7,6b7 ~4,667 
~3 T :i ~~-667 ~i•~33 :~:~~~ S4 T 1 ,333 4 • 33 
S4 l~ ~0.009 48,66t ~X:i~~ S4 4,66 48,66 
S5 11 31,333 54,333 50,000 
~5 T2 51.000 119,000 ~2.000 
!) 5 T3 51,000 ~4.333 42e333 

--
T£00YbEAR ' HARVEST 6 A,~~ LY SIS ur YIELD AND GERMINATION t SNP 

ST MEANS 
====s=== 

1 2 3 

!) 1 0,000 ;.a 4 3 • 7 7 8 Ab ~th5:>6 ~b 

2 0,000 Aa 4 9 ,,6 6 7 ABb '+4.t0UO Ab 

3 39 • 77 8 Ba 52•t89Bb ~3 d 11 Bb 

4 50 • 556 Ba 49, JfABa ~2•4't4 ABa 

5 45 • 222 Ca 50 • O ABa '99•2,2 ABa 



APPENDIX 6: SEED NUMBER PER SECONDARY HEAD= SNPS 

TEOOyaEAR 1 HARVEST 1 AN~LY~IS ur YlELO ANO GERMINATION I SNPS 
DATA 
•••• 

Sl 

!! 
~2 
S2 
~3 
53 
S3 

0,0000 
14,923' 
1~:A880 
12-3125 
6,0667 
3'1000 

14'3333 
15,2727 

o.uoo9 
7,'Jll6 

8:l8~b 
13,2308 
18,2857 

3,~000 
1514667 
1th ~455 

TEOOYBEAR a HARVEST 1 Aw,LYSIS ur Yl£LO ANO GERMINATION I SNPS 
ST MEANS 
sss:i:ss•a 

1 2 3 

S 1 0 a O O O O Aa 9 • 1 4 6 6 Ab 1 J • 4 8 6 8 Ab 
2 0 • 0 0 0 0 Aa 1 2 • 3 7 1 6 Ab 1 2 • 2 0 0 8 Ab 

- -3 2 • 8 3 8 9 Aa 12 • 8 0 51 Ab 15 • 18 3 8 Al:i 

-· t£UOY8EAR I HARVEST 2 A~ALYSIS ur YIELD AND GER~INATI • N I SNPS 
DATA 

Sl T1 
51 T2 
S1 - -i 3 
S2 Tl 
S2 l2 
S2 T3 

~i l! 
S3 T3 
54 Tl ··- - 5·4 ·- T 2 
S4 T3 
S~ Tt 
SS T2 
S5 T3 

0.000 
23-417 
28,769 

0.000 
32.sr1 
38,615 
2.0 1JO 

36.833 
36,6'12 
22,056 
23,111 
26.933 
28.846 
39.933 
32.357 

0.000 
28a00Q 
)3.250 

o.ouo 
29 al 8? 
30.786 

,J:~~~ 
i?,400 
21.714 
26-333 
32,273 
29.QOO 
261167 32.suo 

o.oco 
~8.8000 
~9.70 

0.000 
32.220 
~6.0T7 
2.2vo 

J7.2uo 
J2 .t 'I j 
23efH,7 
34.9297 
36-16 
i:7,70~ l1,3o 
j).46 

TEOUYdEAR I HARVEST 2 A.~ALY~Is ur Yl[LD A~D GERMINATIUN a SNPS 
ST MtANS 
•====-=•= 

~1 
- -2 

3 
4 
5 

1 

0 • ()Q 0Aa 
O • OOOAa 
? • 2 3 3Aa 

24 • 546Ba 
2 A• 51 SBa 

2 

2 6 • 7 j 9 Ab J ~ , 5 7 3 Ab 

I~ : ~ t; !~ ! 1 : a91 ~ tg 
2 8 • 1 2 4 Ai b .J 1 • 'i 1 Ab 
3 2 • ~ ) 5 Ai.3 .> 2 • 7 ( 5 Aa 



-

APPENDIX 6: CONTINUED 

TEOOYBEAR ~ HARVEST 3 ANALYSIS or YIFLD ~NO GERMINATION t SNPS 
DATA 
z::c 

Sl Tt 
Sl T2 
!~ fl 
S2 T? 
S2 T3 
S 3 · -T-1 -
53 T? 
S3 T3 
S4 T1 
S4 T? 
S4 T 3 
SS Tt 

ii -- f~-
ST MF.ANS 
====::r::c 

-s 1 
2 
3 
4 
5 

T£00Yt:iEAR 

DATA 
•••• 

Sl Tl 
~1 T :t 
~1 T3 
~2 T 1 
S2 T2 
S2 T3 
S3 T1 
~3 l2 
S3 lt ~4 
S4 T2 
S4 ft s~ -s-s T2 
S5 T3 

ST M(At-.S 
az:c::cc 

~1 
- -2 

3 
4 s 

1 

0.000 
32a667 
38:ass 
56.727 
34.583 
0.000 

35a167 
34.313 
12.273 
46'100 
32.692 
26.750 
31•083 

-• .-0-00 

? 

0.000 
24a333 
33•846 
0.000 

31-632 
32.529 

6-e-4S5 
39a462 
39.867 
28a769 
?91000 
37.J33 
~9-250 114.aoo 
36-.077 

3 

0.000 
37.188 
38:iso 
)7.071 
36.500 o.ouo 
29.769 
38.833 
24.800 
35,429 
36.357 
2s.200 
30.400 
3-6 • 462 

n,ooo Aa l1a3"96 Ab 34t116 Ab 
n.ooo h::.i 41.810 Ab 351204 &) ~.e1a Aa 34 e 799 Ab 37,671 Ab 2t 1947 Ba 36 • 843 Ab 351461 Ab 27.067 3a 3 5 • 4 2 8 AAb ·.H • B 4 6 Ab 

l HARVEST 4 A I~ ~ L. Y ~ I ~ u F' YIELD Al~D 

0 • O'.lO 0,000 O,OvO 
~1·9~9 35.917 )0,000 
J6,2lJ 33.682 26.)33 

0.000 0,000 o.e6 
38a000 37.765 37.667 
36,05~ 31,533 34,250 

o.o:>o 2,813 4.16 
32,692 42 o1 d8 .H, 7 06 
34,6!~ ~4•615 38,ti-lt 
2914 ~8•8 0 ~Q.62 
38.857 3,.100 35,875 

~,:~!~ 3 -r~9 36,~3} 
30 • 3 3 32, 3 

3 4. 14 36,000 40,556 
41.063 35,438 34,429 

1 2 3 

n • 0 Cl O Aa 32,615 Ab j 2 • 810 Ab 
0 •28.9 A.:. 3 7 • o l O Bb .l 3 • 9"' 3 ABb 
:> • 126 Aa 37,555Bb JC:.• 958 ABb 

29. OOaa j ~ • 8 l 1 ABb J8 • 4 .L 2 Bb 
)O • 11 0 Ba 3 , 090 ABb 36 • 9 7 6 ABb 

GER rqNATION t SNPS 



H.ODYbEAR 
OATA 
==== 

Sl 
- ~-1 

S1 
~2 
S2 
&2 
~3 
~3 
S3 

·- --~4 
~4 

-· !i 
:;5 

ST 

T 1 
l2 
Tl fl 
Ti 
Tl 
i~ 
Tl 
T2 

lt 
T3 

MEAN~ 
•=====-== 

Sl 
2 
3 
4 
5 

APPENDIX 6: CONTINUED 

HARVEST 5 A.~ AL. Y s IS u F' Y l f L D At, D GERMINATION I SN PS 

l 

O.O'JO 
40.600 
31.929 
0,000 

38.273 
39.000 

11769 
37.467 
371824 
23181~ 
381933 
28,267 
i§:gg~ 
311929 

2 

n. 0 7 7 Aa 34 • 589Ab 
n i AQS Aa 3 3, 4 4 lAb 
? • 711 Aa 39, 76OAb 

2? • 09 9 Ba 3 7, 2J 9Ab 
3 4 • 1 35 Cb 3 3 • Ci 0 9Ab 

-

3 

J 3 • 812 Ab 
J 11 8b 1 Ab 
3713u • Ab 
J2•01 Ab 
~2 • 8c.,O Ba 

TEDDY8EAR l HARVEST 6 A~AlYSIS ~F YIELD AND GERMINATION I SNPS 

DATA 
·KC • C 

Sl Tl o.ogo 7,0uO o ~oi Sl T2 36,5 3 ~6~000 32: 4 
S1 T3 40,923 401167 .:,1 .333 
S2 Tl 0.000 0.000 o.oug 
S2 T2 3re26~ 35,467 35.16 
S2 l3 3 107 29,500 :,~,818 
S3 T 1 5,133 5,000 .t~2 
S3 T2 38,6~5 JO• 533 39,tt-4 
S3 T3 35,0 7 36,938 j413b5 

·- -44 -l 1 31,917 ~ 1 .-000 2 7 .1 ,s 
S4 T2 39.833 401800 :,c,1 6 
S4 fr -if :!Ji 3~•616 tf:!i} :.5 ~ • 20 

-~ l2 361063 30193 
S5 T3 34.188 371500 36,214 

ST MEANS 
aa::::c: 

1 i 3 

Sl ?.333 Aa 35.176 -~ j 7 • 4 I 4 Ab 

. -2 n1goo P..a 34 a-ciO Ab Jl•1j2 Ab 
l c;, I , 42 ~~ 36,278 ~g J5,466 

~b 4 301014 38.603 35•6i5 
5 3,,332 3a 33.c:~29 Aa .l519b1 Aa 



APPENDIX 7: PERCENTAGE GERMINATION OF SEEDS FROM 
P::1..DlARY HEADS = PNG 

DATA 
--~~r:r: HARVEST 1 ANALYSIS OF YIELD AND GERMINATION PNG 

Sl Tl 0.00000 o,ovooo 0,00000 . .s 1 T2 3.00000 0,00000 0.00000 

f~ ft 0,00000 o,ovooo 0,00000 
0,00000 ~.00000 0,00000 

S2 T2 0,00000 l,Ooooo 0,00000 
- ..S2 Tl . 0.00000 ,.ouooo _o.oooog 

S3 Tl 0.00000 0.00000 0,0000 

13 li g•gooog ~-00300 o.gooog 
• 000 ,oo 00 o. 000 

ST MEANS 
c::&a=•• 

1 2 l 
Sl 0 • 00000 Aa 1 • 0 0 0 0 0 Aa O • 0 0 0 0 0 Aa 

2 0 • n0000 Aa O • 00000 Aa O • 00000 Aa 
3 0 • 00000 Aa O • 00000 Aa O • 00000 Ag .. . -- . 

DATA riMVi-S7 2 Al'IAL YS Is OF YIELD AND GERMINATION PNC ==•= 
S1 Tl 0.000 0.000 0.000 
S1 1 2 53.o~o 380000 45,000 
Sl T3 40,000 ia.ooo ~s.ovo 
~2 1 1 0.000 0,000 0,0()0 
!) 2 l 2 54,000 J5,000 q4,000 
g~ lt 46,000 :,8,080 '2~•080 0,000 0,0 0 • o ·o 
S3 1 2 ~4.ooo J9,000 

19,ouo ~3 TJ 0.000 o4,0UO ,ooo 
S4 Tl 0,000 0.000 0.000 
S4 T2 61,000 ,o.ouo 11.000 S4 T3 46,000 45,0UO 3,0uO 
~5 1 l 0,000 O,OuO o.ouo 
S5 T2 31 • .000 46.ouo ~e.o.oo 
~5 TJ 45,000 31,000 41t000 

ST MEAN5 
a======= 

1 2 3 

~1 0 • () 00 Aa 45, 3 J3 Ab •H • OuO ABb 
2 n, 000 Aa 44 • 3 JJ Ab JS.3J3 Ab 
3 0 • 000 Aa 41 • 000 Ab 70t3J3 Bb 
4 n. 000 Aa 54,000 Ab :>4•6b7 Cb 
5 0 • 000 Aa 41 .~o 7 Ab ,j9t0VO Ab 



APPENDIX 7: CONTINUED 

DATA HARVEST 3 ANALYSIS OF YIELD AND GERMINATION PNG ==== 
S1 Tl 0.000 0.000 9-000 

~l T2 951.000 -9.8 -~ 08 i6:E88 13 100.000 9 8, (.; 
~2 Tl 0.000 0,000 o.ovo ~, 12 91.000 97,ooo 96,000 
.Sj Tl 9i-· ogo __ .}_5..J.0_0 0 jB,ouo 
s 11 .o 0 ,OuO 0,000 
S3 T2 100,000 1~9-000 97,ooo 

t~ f3 10-8~888 .ooo 96.000 

, I _o.,ooo 0.000 
~4 96,000 99,000 b4,000 
S4 1 3 95.000 lu0,000 97,ooo 
S5 l 1 0.000 0,000 0,000 

i~ i~ l~-: 8~~ 96,gog ',4eu00 
Vo• -o 1/1. 0-0-0 

·sT f-lEANS 
s::=:=== 

1 2 3 
~1 0 i 000 Aa -tt·.1l-o-r Ab -Y~iOUi:> Ab 

2 01000;:.a 94.667 Ab 9713J3 Ab 
3 0 • 000 Aa ~i• ogo 

Bb ;; ~ • 6 ti 7 Ab 
4 0 •.900 Aa Ab .1. • i_.13 ~<;_ 
~ ~ J.0 . 9 

0 • 000 Aa e)Jj Ab ~6 • j 3 Ao 

LJ;,.lA 
==== HARVEST 4 ANALYSIS OF YI ELD AND GERMINATION PNG 

51 Tl 0,000 O,OUC 0,000 
~1 12 100,0'.)0 1CiO,0-00 100,000 
51 13 100,0 ')0 99,000 97.0uO 
~2 l~ 9 oJg g,oog 9t888 ~2 9 : 0 J y • CJ 0 
!> 2 T3 99,000 97.0C,O 99.000 
SJ , 1 OeOJO o.oc,o O,OuO 
~3 12 100.000 97,00C 98,000 
:::d T3 100,0 :rn 991000 99.000 
S4 Tl O,O'JO C,000 0,000 
~4 12 98,0'JO 98,000 78.0uO 
~4 T3 98,000 ~8, 000 1uo.0uo 
55 T 1 0.000 0,000 0 • ( i O 0 

~~ T2 -95-.000 yfi ,Q(JO 961ouOO 
T3 98,000 <;7,000 98.000 

ST MEA"1S 
======== 

1 2 3 
. 

51 () • 000 Aa 1 JO, 000 Bb -,e,607 Ab 
2 () • 0) 0 Aa 97,667Bb , 8 • 3 .3 3 Ab 
3 n, 0 JO Aa -J 8 • i 3 3 Bb 'i9t3.jj rtb 
4 n ,~0-0 Aa )1. 3 3 Ab 'i-a -. 60 ACb 
5 () • 0) 0 Aa -J6 • 3 J 3 ABb "17,lt.J7 Ab 



APPENDIX 7: CONTINUED 

==== HARVEST 5 ANALYSIS OF yn:, LD AND GERMINATION 

~1 
Sl 
~1 
S2 
~2 
S2 
S3 
SJ 
S3 
~4 
S4 
!) 4 
::i:, 
!) 5 
S5 

Tl 
l2 
l3 
l 1 
12 
13 
T 1 
T2 
T3 
Tl 
T2 
T3 
Tl 
12 
T3 

===~==== 

~l 
2 
3 
4 
~ 

1 

0 .000 
95.0uO 
98.0 0') 
o.o ~o 

89,0 0 0 
97.00 0 

0,OU0 
82,0 0 0 
96.000 

0.0 00 
93,0 0 () 
9 8 ,0 J (' 

0 ,0iJ O 
95,0J O 
96,00 0 

2 

O,OCIO 
Y5 • 000 
c6,000 

'..! • 0 v 0 
'1 e. 000 
~ 0. ()()Q 

'. ) • 8 U 0 
Y5,C00 
~-?,0GO 

u .000 
~ 7. ·J(;C 
t,,7, 0 u0 
•:;i .ouo 

\,l.0 u o 
Y7,0u0 

3 

() • () 0 0 Aa 
r. • <'00 Aa 
n, 0 0 0 Aa 
n. 0 i) 0 Aa 
( l • () 0 0 Aa 

9 4, 3 .J:, Ab 
9 3, 0 J ! ; Ap 
90dJJ ~0 

9 ll • 6 6 7 ;s. c; 

'i ll• OuO Ab 
't?, 0v0 Ab 
\f8,0l; 0Ab 
'i 7 • 3 J 3 Ab 
'1 6, 6 o 7 Ab 96,333 Bb 

o.uuo 
~3.000 
98,01.10 

O,CJOO 
92 .t• C;U 
~o.uuO 
o,ouo 

71.000 99,ouo 
0,000 

Y4,0U0 
97,0CO 
o.oc,v 

Y7,uuo 
97,000 

DATA HARVEST 6 ANALYSIS OF YIELD AND GERMINATION 

l1 
l2 
13 
11 
12 
13 
T1 
12 
l3 
11 
T2 
T3 
11 
12 
13 

======== 
Sl 
~ 
3 
4 
5 

1 

0.000 
97,000 
99,000 

0,000 
100.000 
100.000 

0.000 
96,000 
97.ooo 

0,000 
98,000 

100.000 
0.000 97.ooo 

98,000 

2 

0.000 
9 9, 0-00 
79,000 
o,ouo 

92.000 
97 ·,000 

0,000 
~1.000 

lv0,000 
-0,000 

97,000 
b7,000 
0,000 

99•-0-00 
~6.000 

3 

0 • 000 Aa 
0 i 000 Aa 
O • 000 Aa 
0 t ~00 Aa 
0 • 000 Aa 

9 '7. 0001\o 
96t333Ab 
96 • 3 33Ab 
-96 • 000Ab 
95 • 333Ab 

-·:91, oooA0 
~9 • 0uOAb 
9 9 • 0uOAb 
·ti 8 • 3 ;; 3A-b -
'18 ,OuOAb 

0.000 
YS,000 
<JS,000 

O,Oi.10 
97,0QO 

u,o.ooo 
0.000 

96,000 
100,000 

0,000 
~9.ouo 
98,000 

O,OuO 
90,01)0 

1vo,ooo 

PNG 

PNG 



APPENDIX 8: PERCENTAGE GERMINATION OF SEEDS FRCM SECONDARY 
HEADS= SNG 

TEoOyaEAR I HARV t ST 1 A ,a, L Y S 1 S u r 't 1 £ L. 0 ANO GER 1H NAT ION 

DATA -••·I: 
S1 Tl 0,00000 ~.ouooo 0•00000 

~l T2 ~-00000 .ouooo 0•00000 
T3 .00000 .00000 0•00000 

S2 T1 0.00000 ltOUOOO o,oooog 
S2 T2 0100000 o,ouooo 0.0000 
S2 Tl 0100000 ~100000 a.oooog 
ti fl 0100000 :>10UOOO 0100000 

0,00000 0100000 0,0000 
S3 ri 0,00000 ),00000 0,00000 

ST MEANS SNG 
a:==• • ac • 

1 2 3 
S1 0100000 Aa O•OOOOO Aa l•OOOUO Aa 

2 0 • oogoo Aa O I 00000 Aa O • 00000 Aa 
l O,oO 00 Aa O•OOOOO Aa O•OOOUO Aa 

T£DDYUEAR a HAR~EST 2 A~ALYSIS ur YlELO AND GER~INATION 
DATA =---

Sl Tl 0.000 0.000 0.000 Sl T2 2-410u0 36,000 -18 • 000 Sl T3 18,000 40.000 41,000 S2 Tl 0.000 91000 0,000 
S2 T2 19,000 1 ,000 15,ouo S2 T3 39,000 27,000 16,000 
S3 1 l 0,000 0.000 0,000 
S3 12 26,001) i5o000 !7,0uO S3 T3 27,000 11,00() 18.C)0O 
S4 Tl 0,000 o,ouo 0,000 
S4 1 2 26.000 20.000 io,ooo 
S4 13 36.000 22•000 ~o.ooo S5 Tl o.oog 0.000 o a uvo ~5 T2 22.00 20.000 ~s.ooo S5 TJ 30,0 ·J0 112,ouo ,5,000 

TlullYbEAR I HARVEST 2 A .. ,ALY.:.IS ur YlELD AND G[R HINATION 
Sl MEANS c===~=== 

1 2 J 

Sl o,fi00 Aa 26,0UU Ab ,J3 • 0u0 Bb 

2 0,000 Aa 171000 tt _b ~7,3J3 ABb 
3 o.000 Aa 22,667 Ab 18t6o7 Ab 
4 o,000 Aa 22,000 Ab J6,000 Bb 
5 0,000 /l_a 25,667 Ab J2,3J3Bb 

I SNG 

I SNG 

I SNG 



APPENDIX 8: CONTINUED 

Tt.DCiYt3lAR 
DATA 
:s:: 

~1 T1 
!>1 T~ 
Sl T3 
~2 T 1 
S2 T2 
S2 TJ 
S3 Tl 
S3 12 
~i lt 
i: l~ 
S5 Tl ss T2 ss T3 

HARVEST 3 ANALV~1s uF YlELD AND GER MINATION I SNG 

0,000 
89,000 
73.000 

0,000 
78,000 
68,000 

0,000 
85,000 
7b:888 so;oog 
82,00 
0.000 

44-000 
69,000 

0,000 
b7,000 
-C~B • 000 

0.000 
75.000 
11.000 

0,000 
~~-ooo 
6 6:888 

. --68 • 000 
10.000 
0.000 

~s .-0-0 o 
00.000 

o,uuo 
06,000 
70,000 
0,000 

00,000 
7.6,000 
0,000 

65,000 03,30g 
0 • O 

&6;0000 -
b7,00 

0,000 
~o.ooo so.ooo 

H.DCy~EAR 1 liAR-vtST 3 "A ;fAL.-Y:>1-S uf' 'HELD -AhD GERMINAi ION t -SNG 

ST MEANS 
:a::=:::s 

!>l 
2 
l 
4 
5 

H.oov ... EAR 

DATA ==== 
~1 Tl 
!) 1 T ~ 
~ 1 T 3 
S 2 1 l 
S2 12 
!:> 2 T 3 
:, 3 1 1 
!> 3 T £ 
S 3 T 3 
~4 T 1 
S4 12 
S4 13 
SS Tl 
SS 12 
s~ 13 

TEDOy ul 1-.R 

ST MEkN~ 
======== 

~1 
2 
3 
4 
5 

1 2 3 

o,0OO Aa 87.J33 Ab 77,0v0 Ab 
o,000Aa 77.607 Ab 71,6o7Ab 
0 •008 Aa 9!•~67Ab C}~,-6ot Ab 
o,0o Aa • 0iJ0 Ab 7 • 6(.} Ab 
o,000Aa 49,667 Bb ~9,667 Bb 

HARVEST 4 Ar.;ALY!>IS UF YIELD AND GER1HNATION : SNG 

O,OUO 0 .000 o.ouu 
9~.-000 9o.JOO 96.uuo 
86.000 95.QOO 99,000 

0 .0 00 'J • 000 o.ovo 
10 0 ,0 00 C,4,000 93,0uO 
95.000 C,':>eDOO 94.000 

') .(i 0 (' 1.J. 000 0.000 
97.0JO bl.QUO b6,0u0 
97,000 92 ,000 90,000 

o-.<:w-o- u,-0-vo o.ovo 
96,0 00 96.QOO 90.ouo 
97.000 97.ooo 98,000 

o.ouo o.ouo 0,000 
95.000 1/0,000 94•000 
95,0 0 0 9 0 .0 00 66,0uO 

HARVEST _4 Ar•'L Y~IS UF -YIELD AND 

1 

0,n ,10 Aa 
Cl , l) •J QA a 
0,()QQAa 
f'l,OOOAa 
<' •r ~0Aa 

3 

96,667 Bb 93•3~3Ab 
95,o(d Bb 95,6c7 Ab 
138.000 Ab Y3,000 Ab 
941000 ABb'i7•3.D Ab 
93,0U0 ABb~1.ooo Ab . 

li ER ,H N A T I O N SNG 



APPENDIX 8: CONTINUED 

TEODyulAR ; HARVE:>T 5 A,~ f\ L Y S I S UF YIELD AND GER MJflATION I SNG 
lJATA 
==== 

Sl T 1 0 • O'.JO o.oo'J o.ovo 
Sl T2 95 • 0()') 9C>.Q0O 98.CJ(jO 
Sl T3 97.000 99.QOO 99.000 
52 1 1 0.O'.JO 0,000 o.0uo 
S2 T2 96.000 98,000 98.ouo 
S2 T3 98.000 98,000 97,CJUO 
53 Tl 0.000 o.aoo o.uvo 
~j T2 98,000 99,000 98,uuo 

T3 98,000 1;s.ouo 97,0uu 
S4 Tl 0.000 0.000 o.ouo 
S4 12 99aOUO 990000 ye.ooo 
S4 1 3 97.0::>0 97,000 100.000 ss Tl 9,oJO 0,000 0 • l11.10 
S5 12 9 .ooo 98,000 !J9,0u0 
S5 T3 98,031) 99,000 99.000 

TEDDyuEAR HARvEST 5 A,-4AL Y::; IS UF YIELD AND GERMINATIUN SNG 

ST MEANS 
======== 

1 2 3 

~l 0,000 Aa ~6.333 Ab Y8t3J3Bb 
2 (1,000 Aa ~7.333 ABb H•6o7Ab 
3 n.OQQAa 'J8.J33 Bb 96,6o7Ab 
4 n.000 Aa 98.667 Bb Y8•0uOAb _ 
r: n,000 Aa 98,000 Bb 98,6o7Bb .) 

TEDDYilEAR & H-ARVEST G_ANALY~I5 or Yl£LO AND GERMINATIUN . t SNG 
DATA 
s::i:: 

Sl T 1 0.000 100,000 O,uOO 
Sl 12 98,000 97,000 98,000 
~1 T3 90,000 99,000 96,UOO 
!:12 T1 0,000 0,000 9.000 
~2 T2 99,000 96,000 9 , ooo 
S2 T3 98,000 99,000 99,CJOO 
53 Tl 0,000 0,000 0.000 
S3 1 i 96,000 99.QOO 98,000 
S3 Tl 95.000 99,0CJO 97,uOO 
54 11 0.000 0,000 o.ouo 
S4 12 96,000 94,000 109,ouo 
~4 Tl 99,000 88,000 b .ooO 
~5 Tl 0.000 0,000 9,000 

~~ T2 100.000 t9.QOO ~ .ooo 
T3 100,000 9,000 99.000 

T£D0YbEAR I HARVEST 6 A,~ Al Y ~IS ur YIELD AND GERHIN-ATION I SNG 
ST "1[ANS 
c::c ==·= = 

1 i 3 
!) 1 3J,333 Ba 97.667 Ab liiS • 60 7 Ab 

2 o • OtlO Aa 97,333Ab YB,607 ii 3 n,ooo Aa 97,667 Ab Y7,ouo 
4 0,000 Aa 96,607 Ab 'i 1 • J."j3 
5 o • 000' Aa 98,667 Ab V9a3J3 Ab 



APPENDIX 9: TOTAL SEED YIELD PER PLANT IN GRAMS= TYP 

TEODYBEAR I HARVEST 1 ANALYilS or YIELD ANO GER~INATION I TYP 
DATA &:== 

S1 Tl 0.000000 u,OOuOOO 0,000009 
Sl T2 Ot132000 Ut087000 Ot06066 
S1 T3 0,162333 u,oauooo 0,159009 

i~ ,~ 8:89 3l~~ ~:~;~3Jj 
o,og4660 0,0 JOO 

S2 T3 0,061333 Ut09ui6 0,04 009 
~3 11 0.037000 u,u39667 0,03166 
SJ T2 0,108333 ua16 .. 333 0.101667 
~3 13 0'131667 u,154333 0,134000 

TEOOY~EAR I HARVEST 1 A,~ALYSIS ur YIE~O ANO GERMINATION I TYP 
ST MEANS 
====:ssa 

1 2 3 

S1 0 • 0 O O O O O AaQ • 0 9 3 2 2 ~b O • l 3 6 4 4 4 Bb 
2 0 • 0 o 6111 AaO • i ~ 81 f lg O • Q 6 8 3 J 3 Ag 
3 0 • 0 3 6 11 AaQ t 4 0 i 1 4 0 0 0 0 B 

TEDD YI.SEAR : HARVEST 2 A,iALY~IS ~F YlELD AND GERMINATION I TYP 
DATA 
==== 

~1 T 1 0,00000 u,OuOUO 0,00000 
S1 12 0,4!>767 ~.61.1400 o,S80J5 
S1 T) 0,53067 g,81131 o,6900

3 S2 Tl 0,00067 ,Ou26 o,oou3 
S2 T2 0,61733 u,40133 o,61767 
S2 TJ 0,8b567 o,7u300 o,41633 

~i Tl o,g~eu9 Q•gt6UO 0 •9i1JJ T2 o. 86 ..J• (200 0. J J 
~3 T3 0,70600 Ci• 6 J000 o,7213/ 
~4 Tl 0132467 li•~.>8CJ7 0 el 68Ci 
54 T, 1•01267 U• ,967 Q.93467 
S4 13 0181533 0,4\i767 o.996jj 
ss Tl 0,40300 0 • 4:.,7 3 3 o,3613 
ss T2 0.13200 ~.6.,233 o,67109 
~5 T3 0,65300 ;,,.51.>900 0.1056 

ST MEANS 
======== 1 2 3 

~ 1 0 • O O O O O Aa O • 5 4 7 J .3.1\b O • 6 7 7 j 3 Ab 
2 0 t O O 1 2 2 Aa O • 5 7 2 1 lAb O • 6 6 8 .;S 3 Ab 
3 0 , O 1 9 7 8 Aa O • 7 2 9 J l\Bb O • 6 0 5 7 8 Ab 
4 0 , ,> 5 f) b 7 Ba O • 8 o 9 0 lBb O • 7 4 u 4 4 Ab 
5 0 • 4 0 7 2 2 Ba O • 6 7 8 114ABb U • 6 4 9 ~ q,_b 



APPENDIX 9: CONTINUED 

TlOliYbEAR I HARVEft 3 -Aio\LY~IS ~r YlELO AND GERMINATION I tYP 

DATA 
•=== 

~1 T 1 0.0000 Cl•v0CO 0,0v33 
Sl fi ~-1+ss9 1,:i1e9 ,-3567 
Sl • 030 1 • "665 1.2117 
~2 Tl o,uooo 0,(J023 ei,oo o 
S2 T2 2,0727 1,7877 1,5773 
S2 Tl l-17789 1ab859 1,1019 
S3 Tl 0,018 O•v33 0•0~0 
S3 T2 1•926~ 2•~g93 1,3 (J7 
S3 T3 2•011 2,~ s; 2,50:>0 
~~ Tl 0-1240 

V•J21 ~•po S4 T~ t,85~3 !:!J J i: 1,1 S4 A•9A 3 ss h •2 ,, 
1 :~211 t~ l •-lt -i!tt· 8 2•3 63 

li:00 '(bl AR I H-ARVES-T 3 ·A11 AL -Y !:d-s --uf Y·lEi..B ~ GERMINA-lION t TYP 

ST MEANS 
a======= 

1 2 3 

~1 0,0011Aa 1, 7 966Ab 1,70'13 Ab 
2 0,0011Aa 1, b 1 j 6Ab l • 7 8~0 A.ab 
l --0, 02-1 QAa ra.3 6Ab , , lS7-3 -Gb 
4 0 at 606Aa ,8j40Ab ~, 2046 BCb 
5 0,3 36Aa • 5 64Ab ~,03t>O ABC 

l[O[;yuEAR HA RVEST 4 AHALY!>IS ur YIELD AND G ER 1,1 I N A T I ON I TYP 
IJATA 
==== 

~1 11 0,0000 t•UQ0O (), 0 000 
::, 1 T2 3,7610 •.) 5 6 3 J,7<,;_0 
S1 13 4,2237 r I 24 7 

4, 59J0 
S2 T 1 0,0017 ,u007 0, 420 
S2 T2 4,5670 ,4447 4,4b93 
52 13 3 • 322 3 , !:> 18 7 4,4090 
!:>3 1 1 0, 0 2 0 3 ,u170 u,024 0 
S3 1 •· 3,0963 ,u5~3 3,671.3 
~3 13 3,2833 ,4193 J,4067 
S4 Tl 013507 ,1t2e; 1.io39l 7 
S4 T~ 5,1243 ,969 5,0790 
S4 T - 6,0560 ,:>597 4,9700 
S5 rt 0,36~7 ,J860 o,,743 
S5 T2 3'17 3 · •1113 -4 I 900 
S5 T3 4,49:)3 • 41390 J,2183 

TLDUyuEAR - I HARV EST 4 A1" ~LY~IS OF YIELD AND GERt l INATIO N I TYP 

ST M[Ml S c======= 
~1 

2 
3 
4 
5 

1 

0 • 0 " !) 0 Aa 
O,Ol48Aa 
U • O?. 0 4 Aa 
U • )Cl O 2 Aa 
0 • 3 75 3 Aa 

2 

~1 • 9 7 \.J 4 ABb 
4 • '..)J(; .l Bb 
3 • 0077 Ab 
'.), 3 9 l O Cb 
J • 6 929 Ab 

j 

• • ~ 1 J 8 Bb 
., • 75-iO ABC 
3 • 3 7u4 Ab 
j, l 9 :;2 Cb 
J • 7 3~6 ABb 



-

APPENDIX 9: CONTINUED 

TEDLYulAR ' rlARVEST 5 A I~ AL y ~Is uF YIELD Al~ D G [ R rl I N A T I O N ' TYP 
DATA 
==== 

!) 1 T 1 o.uooo o.u337 u.0000 
~1 T2 7,3257 ./•:.>137 4.7727 
Sl 13 6,2940 ~•0227 5,8920 
S2 11 o,oouo 0•1263 0,0027 
S2 12 4,7340 !:>tti463 4,04;3 
S2 13 6•6797 -4•1600 3,80 7 
S3 1 1 o.u163 u,u230 u,0113 
~3 12 6,2970 7,ij760 7,76ti~ 
53 13 7,6493 5,1103 ~-104 
~4 Tl 0,151'40 .. Od653 u.i3o~ 
S4 1"2 6,8900 6,7640 (>,2li0 
::,4 13 5,33~3 6•1453 6,2510 
ss Tl 0,39 3 O,:S280 (J,454j 
~5 12 14.9933 3•<t337 ~.9l!) 
::,5 T3 5, 0 197 6,7583 7.i~:;d 

ST MEANS 
======== 

1 - -r . ·--- -3 

Sl 0•0112 Aa 6,5373Bb ~.73o2 Ab 
2 0 • 0 4 30 Aa 4,t37J9Ab :», 0624 Ab 
3 0 . 0 ! 69 Aa 7, l ao 6 Bb 0,2213 Ab 
4 0 .15 00 Aa 6,o182Bb ~.91u2 Ab 
,:; 0 . j O 3 2 J>.a 4,6542Ab o.31.1.1 Ab .., 

- .. -
lE.ODYu£AR I HARVEST 6 A1~ Al Y;) IS ur YlELO AND GERr!INATION I TYP 
DATA 
c:z:s 

:> 1 Tl 0,0000 0,7937 0,0090 Sl 12 .9tl690 - ll.•~8~3 11 ,.<J2 j 
Sl Tl 11•2763 10•i7 7 lJ,105

0 S2 Tl 0,0000 o,v909 0,000 
S2 12 10,0500 11 tl 9 1114643 
~2 Tl -8-1.ts250 a~uru! .6•011 g 
S3 T 1 o,u260 U•U16 U•02(1 
S3 12 10•3367 1:1•~91 7 12,8430 
S3 13 10•i690 l ~ • :.>960 9,5480 
.S4 f~ 0'17.9, - ·- _ U • l 613 Od2i7 64 10•125 6 • .c:550 12,26 3 
S4 TJ 11e194; 9•v~B7 t~,3~67 S5 T1 0•119 j • 1 90 c, d 3~ -SS 12 11,49.30 ,0020 -0,6 8 ss T3 11 el 567 14•1i387 1Ut63'l0 

lt.D0Yt3EAR I ~ARVEST .6 A·,,ALY~IS uf YlEL-0 ANl> GtR1-11NAT10N I TYP 

ST MEANS 

Sl 
2 
3 
4 
5 

1 ~ 

0 • 2 6 4 6 Aa 1 0 • 7 9 4 2 Ab 
0 • CJ('\ 0 0 Aa 1 0 • b 9 ti O Ac 
0 • 022"8 Aa l O • 7238Ab 
0 • 1 5 3 6 Aa O • , 2 l 3Ab 
0 • 1 4 3 9 Aa 9 , 6 5 7 8Ab 

3 

11 • 55 J 1Bb 
ti• .3 0 G 1Ab 

1 U • 601tJBb 
1u185o6Bb 
12, 24 J8Bc 



APPENDIX 10: TOTAL SEED YIELD PER PRIMARY HEAD 
IN GRAHS ..., YPPll 

TEOOYSEAR I HARVEST 1 A~4LYSIS or YIELD ~NO GERMINATION • YPPH 
DATA a==• 

S1 Tl 0.000009 u.eiouooo 0.000000 
Sl li Ut05'i3l3 o.g4133J 
Sl 8:889~21 lola06U000 0, . 9366 
S2 Tl 0•003331 u,otulll o,Or66~ 
I~ T2 0•0i*66 Ue14J3l3 o,o ;o7 lt o,o )i1 Ua04:>~00 0•0 667 
S3 0•0306 u,03~ 33 0•0 66 
S3 l2 0•046333 u,e;euooo 0,06 3ll 
S3 T3 0.079333 u,u8Y0OO 0.011000 

TEOOYBEAR a HARVEST 1 A UL Y~IS UF' YlELO AND GERt-UNATION • YPPH 
ST MEA~S 
•==:i:eizsa 

1 2 l 
S1 0 • 0 0 0 0 0 0 AaQ • 0 5 6 4 4 4 AbQ , 0 8 3 17 8 Bb 

2 0 • 0 0 6; 11 AaO • 017 2 2 2 AbO • U 3 7 3 J ~ Aa 
3 0•031 56Aa0t067222Aat0,U8177 Bb 

lLODYciEAR H AR \/ ES T 2 A ;~ A L Y ~ I ~ u r Y l E L C AND GERMINATION t YPf'H 
DATA 
==== 

~1 Tl 0,00000 ~.OuOOO 0,00000 
Sl 12 0'18967 .:l,2:i933 o,21333 
!) 1 T3 0,22231 o,3.,ao9 o,3210~ S2 l 1 0,0006 (),0(;26 O•OOOj ~2 T~ 0,25333 C>-21533 0,25733 
S2 13 0,29433 ~.29033 0.21009 !> 3 l 1 0,01633 J•0.::133 O • 012<i S3 T~ 0,24767 ).3.)167 o,2e207 
S3 T3 O,f8833 (J.27867 o.3,967 ~4 l 1 O, ()7.33 Ualu800 o.o JOj ~4 T2 Ot39300 J.34900 0•4063 
S4 13 0•34761 ~.34100 0•39so9 ss Tl 0,21900 012CJ13J O, 1 16 ss 12 0,25400 (h 2b06 0129633 ss 13 0129700 ~.3v600 o,30100 

T[ODYUEAR I HARVEST 2 A1~~L Y~I~ ur y ,ELD ANO GlR1HNATICJN I YPPH 

ST M[ttNS 
======== 

1 2 3 

~1 OtouOQQAa 0,?~078Ab Oo2Y378 Ac 
2 Oao0122Aa 0-.24-200hBbQ-.264o9 -Ab 
J O,o1678Aa 0•28733Bb 0,295~6 Ab 
4 01t1611Ba Q-.3~344Cb 0•3~909 Bb 
5 0,t9Q)3Ba 0•27767Bb 0,301J3 Ab 



APPENDIX 10: CONTINUED 

n.ODYtH.AR I -·HARVEST 3 -- A-r~ A-(Y~IS ul-· YlELO ANO GERMINATIUN 1 .YPPH 
DATA 
•=== 

Tl 
12 

lr 
l2 
13 
T1 
12 

fl 
li 
T1 
l2 
T3 

ST MEANS 
•======= 

Sl 
2 
3 ,. 
~ 

1 

o.ouooo 
0156133 
0167~67 
0.00000 

8,46267 
,61767 

0101867 
0,69533 

8.71267 
• ~] .9-.33 

8:6~fi1 
o,~4400 
-O-. - a4 l-l 
0 1 0000 

2 3 

TEDGyU[AR : HARVEST 4 ANALY~Is ur YIELD AND GER MINATIO N I YPPH 

DATA 
c=:= 

~1 
Sl 
St 
~2 
S2 
S2 
~3 
S3 
~3 
S4 
S4 
S4 

i~ 
S5 

l 1 
12 
T3 
Tl 
T2 
1 3 
T 1 
12 
T3 

t~ 
T3 

l~ 
T 3 

o.ouo oo 
1.15567 
1.14433 
0.00167 
1.119b7 
1.141 6 7 
0. 0 2033 
1. 00 633 
1,0u033 
0.172(?7 
1•32107 
1.48200 
0.183 0 0 
Oe9tH33 
1.l7600 

~.ou ovo 
i.t1Y700 
1.14200 
O~OuOb7 

l .1 0 400 
,11533 

0101333 
110:J !JUO 
1•li667 

- .0 elY133 
le2:J900 
1,3::.>367 
Ot1U833 
{h 6776 7 
1, 0 05 00 

0,0 0000 
1.io1u0o 
1 e147(J 
Q,00267 
1.1U7J3 
1.16533 
Q. O1867 
1 ol24J3 
1,02800 
0 tl 69u O 
1,33000 
1,49333 
o,17~33 
-1,19107 
1.13()67 

TL Du YU£ AR l HARV EST 4 A.~" LY JI S u r Y IE L D A 1,. 0 G [ R 1-il iJ AT I UN I y pp ti 

ST t~[ ANS 
======== 

l 2 3 

!, l O, <: O0OO ~1:> l • 151 2 2Bb 1 • 1 ,. 4 <+ ,, Ab 
2 • • 0 016 7i'>.O 1e137 0 0Bb 1•1407t1 Ab 
3 0 • r, 17 4 4Ab 1 • 0 6 0 2 2ABb 1 • 0 51 u 7 Ab 
4 0 • 177 6 7 Bb 1 • 3 0 3 5 6cb 1 • LI 4 3 0 0 Ab 
5 U • 1 6 122 Bb O•95 02 2Ab l -13 05 6 Ab 



H.DOYiJf AR 

DATA 
==== 

::, 1 
Sl 

~~ 
!>2 
~2 
!>3 
~3 
S3 
S4 
~4 
S4 
S5 
S5 
ss 

Tl 
T2 
TJ 
Tl 
T2 
T3 
Tl 
T2 
T3 
Tl 
l2 
1 3 
1 1 
T2 
13 

APPENDIX 10: CONTINUED 

HARVEST 5 A,. H '(:,IS U F Y l [ L D A I~ D GER 1-II NAT ION I y p PH 

o.oo:J o 
117890 
1•8177 
0.0000 
1,4587 
1,59d3 
0, 01'17 
1•6010 
1.7437 
0,(1883 
1,7733 
1,5870 
o.i 790 
115910 
1,5273 

u.ucoo 
1,0390 
11~200 o,vooo 
114833 
l•J687 
O•v1~3 
1.r110 
1•0333 
010870 
116473 
11:>850 
011780 
1•4507 
1 •ti470 

-

u,0000 
1 • 17~0 
117330 
010027 
1,2780 
1,36~0 
(J,01()0 
1,8163 
1,5060 
u10b20 
117187 
118940 
0,2187 
1•6953 
1,7737 

TEDDV~EAR & HARV[5T 5 ANALY~IS ur YIELD AND GER MINATION I YPPH 

s T ~I [ r\ N s 
======== 

!> 1 
2 
3 
4 
5 

1 

(; • (; f'I O C Aa 
0 ,Uf\ 0 9Aa 
0•013 3 Aa 
0 1(J'158 Aa 
0 • 1 919 Ar> 

2 

1,6010 ABb 
l • ~0 6 7 Ab 
1 • 70 r,4 Bb 
1 • 71 j 1 Bb 
1•5790 ABb 

3 

1•69u2 ABb 
1,44,jQ Ab 
l 162 ( 7 ABb 
l • 680 7 ABb 
l171ti0 Bb 

TEDDY u l AR I HARV ES T 6 A 1-. AL V ~ I S u F Y I ELD AND GER 1H NAT ION ·1 Y PP H 
DATA 
s=== 

~1 
Sl 
St 
S2 
S2 
S2 
~3 
S3 
~3 
S4 
S4 
S4 ss ss 
S5 

11 
T2 
Tl 
Tl 
T2 
Tl 
Tl 
T" 
T~ 
Tl 
T2 
Tl 
Tl 
f~ 

TlOlJY1H.AR 
ST t-1tANS 
z======= 

!> 1 
2 
3 
4 
5 

0,0000 
2tl 157 
2•6907 
0•0000 
2tl320 
2•3923 
010181 
2d7~3 
2•6473 
010897 
214023 
2•5181 
0•0423 

~: ~~~9 

C,vOOO 
110763 
2•:il63 
W•V0l.lO 
2•~573 
~ a1793 
Oev120 
1•ti460 
~•<>263 
01v8'+3 
2-1993 
~•0611 
O•u663 
~•,693 
2•:>720 

I HAR VE S T 6 A .~ A L Y !> I S U F Y I EL O A f'.l D GER M I N A T I ON 

1 4:'. 

0 , 0 0 0 0 Aa 2 • u 2 j 6 Ab 
0 • 0 0 0 0 Aa _2 • .2 7 3 1 Ab 
0 , C, 1 6 4 Aa 2 1 2 2 1 8 Ab 
0 a O 8 3 6 Aa 2 • 3 1 J 3 Ab 
O • O 7 11 Aa 2 , 11 4 O Ao 

3 

~,3861Ac 
'• 2 4 .J-1 Ab 
2 • 5 3 'l 3Ab · 
ie4279Ab 
~e34o3Ab 

-
i YPPH 



APPENDIX 11: TOTAL SEED YIELD PER SECONDARY HEAD 
IN GRAMS= YPS 

OATA HARVEST 1 ANALYSIS OF YIELD AND GERMINATION 
a:a~ 

Sl 11 0.0000000 o.coouoo9 0.0000009 
S1 T2 0.0146154 0.009'116 0,003866 

t~ T3 g.o 0111e o.oo ()364 0,0150769 
T1 .0000000 o.ooouooo 0.0000000 

f~ l~ 8•0067500 o.uo6~611 O,Q(J~J857 
10036000 0.009785 a.au 3J3 

Sl T1 0,0019000 o,001ue3; 0,009 soo 
S3 T2 g.0124909 0.01;266 O•O" 9231 
Sl Tl 10142 2 0.01 ti182 0,0114000 

- ST t-lE ANS 
====::s:: 

1 2 3 

Sl 0.0000000 0,0084602 ),01116.37 Ab 
2 o.oonoooo 0,00649~1 ue0u69Qo3 ABb 

3 0.0012444 0.0118632 ) • 0 1 4 4 9 7 0 Bb 

DATA HA.KVE:ST 2 Al'"ALYSIS OF YIELD AND GERMINATION YPS --------
~1 Tl 0.000000 u,OOliOOO o.u9oouo 
51 12 0,067000 J,094000 O.Ci 34<.,0 
51 Tl 0,0711~4 utllo3J3 0.110700 
S2 T 1 0,000000 u,09uooo (J,000000 
S2 12 0,078000 i,h O i545 0,'-990c3 
s~ l3 0,136462 ,J.08u4~9 o,u4 615 
S3 Tl o,0091s6 :J.i.i0U8 5 U,Cl008U0 

~1 12 0,08 50 Ua10131J ei.1.186913 
13 0.096335 Ja07026 o.u860 1 

~4 Tt 0,0262,2 va02u000 O,v231J3 
S4 12 0.1032 8 J.09~667 u.112786 
!) 4 13 0,093:d3 J,010545 O,l5J3J3 
S5 T 1 0,042462 J,05.)571 u.u56'1v0 

t~ 12 ~ .. 0956J0 -1J4087917 u,ueoooo 
13 0,076236 IJ,084900 O,u80933 

SJ MEANS 
•======= 

1 3 

~1 O•OnOOOQAao.o7c133AbO•lOu0~2 Ab 
2 G•OOu0uOAaQ,08v210Ab0•u9C8J5 Ab 
3 O•Oo0744AaQ.09l999AbOav542~1 Ab 
4 0 • 0 :> 5 7 B 5ABa) • 10 2 ·, 1 0 Abu • 1; a 7 8 u 4 Ab 
5 0•0~0978Ba0,089oJ9Aao,u8v7v6 Aa 

YPS 

I 
I 



APPENDIX 11: CONTINUED 

DATA HARVEST 3 ANALYSIS OF YIELD AND GERMINATION ==•= 

S-1 ·11 0 ,00~00 01D~g~ 8!1~~g S1 0.2~ 42 0.19 

t~ ll 8•29814 0.2~,ss n. 61145 .oo 00 0.00000 o • 0000 S2 ,., 0,43364 0e19300 Ot21586 

!3 fl s:gzggg !l.21j~9 o.~7833 
0100 0 I 9000 S3 T::> 0,30783' 0133923 n,1 269 

Sl -Tl -0•24)56 Oe3o57l 0,)0861 
S4 

ti 8:~1~ •
8 0,01592 8:i~t, • S4 

0,3040~ 
0,2ll2i3 S4 0,323 3 0 • 380 

S5 l1 ·0,03483 a,o4t63 (h0357J 
S5 T::> 0 t18583 0131320 O,22613 ss T3 0.33993 0,2d577 0,27215 

-Sl' . ..M[A.N~ 
====z=== 

1 3 

Sl o.nooo-0 Aa 0•249'21 Ab 0.25348 Ab 
2 0 • n O O O O Aa O • 2 8 0 8 3 Ab O • 2 6 2 1 4 Ab 
3 0 • O O 1 0 9 Aa O • 2 7 3 '2 5 Ab O • 3 0 5 'J 7 Abb 
4 0 • n 1 7 2 3 Aa O , 2 8 2 8 8 Ab O • 3 2 2 ll 3 A 
5 8 • fl :3 7-4t O Aa 0 ... -2 4 l--7 '2 Ab -0--a 2-9 9 J-8 Ab 

DATA HARVEST 4 ANALYSIS OF YIELD . AND .GERMINATION ==== 
!) 1 11 0,00000 o.ouooo 
S1 T2 0165133 J,52689 
Sl 13 0,543~1 Q • 4 ll 7 1 1 
S2 11 O,OOO'JO O,OvOOO 

1~ f2 
rf 8:~2gt1 

0.00000 
~•g.)6i8 • uo 3 
o.Ov069 

S3 T2 014d231 0150~50 
S3 T3 0,526d5 )•Si 08 
S4 Tl 0.03560 C:,OJ386 
- 4 l~ 8:8t1rl t t~Sgg t4 
S5 Tt 0, 342 u,OJ953 
S5 t~ S5 g,47~57 , ,62 44 

),si1sg 
u.4507 

ST MEANS 
======== 

1 2 3 

~ 1 0 • 0 0 0 0 0 Aa O • 5 6 4 9 ~b O • 5 7 1 ::> 6Ab 
.2
3 

0 • 0 0 '- 6 2 Aa O • 6 u 8 ~ lAb U • 5 C> 2 ~ QAb 
0 • n O O 6 7 Aa O • 5 JO 5 3Ab O. 5 2 2 u 2Ab 

4 0 .Cl 3 6 2 5 Aa O • 7 41 .. 6A.b O • 7 6 3 1 1 Ab 
5 O,r.3806Aa Oa5J060Ab 0•506~1Ab 

0.00000 
015760: o,6741 
o.oo7o7 
o.g*o't~ O, Oo 
o,0013~ 
o.5457 
0151014 
0,039,9 

8:~8~~f 
0.040~0 
0,59Y7~ 
O, 447 3 

YPS 

YPS 



APPENDIX 11: CONTINUED 

DATA HARVEST 5 ANALYSIS OF YIELD AND GERMINATION YPS &::: 

Sl Tl 0.00000 Je0J777 0,00000 
!:i 1 12 1,10733 1101)400 o,83ci3 
~1 lt 0.95931 C,8t1ot 0.95977 

0,000 0 O,Ot u o.ovovo 
!) 2 12 0,89327 :l,87200 0,69(;83 
~2 T3 1,01627 Q,6/827 0,66700 
!) 3 T1 0,00038 0.0 .. 153 O,. 000.} 1 
!) 3 t~ 0,9,92~ 1,go094 1 e1 ~ 6u~ ~3 110 7~ 01 1540 0,9 13 
Sil l i 0-.01791 0,01808 0.0104.3 
!) 4 12 1,02333 1,0:dJ3 0•69640 
~4 T3 0,74947 1),91207 1108925 
~5 T 1 0,04679 J10't091 0.85436 ~5 T2 .0,8~058 u,5~5J6 a. ucso4 
S5 T3 0,74836 1,0::>243 0•64974 

ST MEA"4S 

======== 
1 2 3 

S 1 0 • 0 0 2 5 9 Aa 1 • 0 JO ;j 2BCb O • 9 3 1 5 5 Ab 
2 v • 0 0 9 0 2 Aa O 1 8 l 8;, ()ABb O • 7 6 7 l 8 Ab 
3 0 • 0 0 () 7 4 Aa 1 t O 4 5 4 QABCb() • 9 5 8 J 8 Ab 
4 0 • n 1 5 4 7 i\a O • 9 d 1 I) 2Ca O • 9 1 6 'I 3 Ab 

5 0 , o 4 7 3 6 Aa O 1 7 b 4 8 C;i\a O • 8 tn :.> 1 Ab 

DATA HARVEST 6 ANALYSIS OF YIELD AND GERMINATION YPS s::= -

Sl Tl O,uOOO C,2646 (;100~0 
§1 12 1,76r3 1•b9~9 1,6(,0; 
i;) 1 T3 1,98 3 , • 1,; 0 8 1 • a 1, 
!)2 T1 o,uooo C. • liOUO e,,u000 
~2 T2 1,5636 1 .r 945 116911 
S2 13 1,4845 1 •.. t:'. 8 1,59t, 

3 -r 1 o,uo~s O,v010 (11 OU 1 ~ 
S3 T2 1•o3 2 1 ... 291 l,641 
S3 13 1•7588 1,i.;61/3 l•6o~8 ~: f~ tej~i v1Vfl9 ~:9t~r 1,o G 
S4 T3 1,7311 111.1055 ia81¥0 s~ T1 0.01 8 Oav145 l1t U 1 1 
ss T2 116290 1,t>3j2 la37)5 
s-s T3 1,6376 1aJS50 1e8398 

Tt..OLJY~f AR I HARVEST .6 A 1, ~ L. Y ~ I S t.;f YltLO AND G ER i~ I N A T I ON t YPS 
ST MEANS 
•s:c:c:: 

l '; 3 

~1 U • (.;A 8 2 Aa l , 6 8 9 lABb l • 9 3 .. 6 Cc 
·- . - 2 o. vo0 O :.a 1 -<~do~b ,.~179Ab 

3 0•0014 Aa 1 • b 361 Ab 1,764 7 BCb 

~ 8 • Qtog Aa f • 6 r~ ~ Bb t • t t t. 9 Bb 
.li 6 Aa • S ::> Ab • f 5 BCc 



APPENDIX 12: PERCENTAGE CONTRIBUTION OF SEEDS FROM 
PRIMARY HEAD TO SEED YIELD PER PLANT 
= PERP 

TE.ODYBEAR I HAR~EST l ANALYSIS or YIELD ANO GERMINATION I PERP 
DATA 
aaca 

S1 T1 
--! l ti 

S2 T1 
S2 T2 
S2 T3 
S3 Tl 
S3 T2 
S3 13 

TE00Y13EAR 
ST MEANS 
a.a&a::aca 

Sl 
2 
3 

T£00YtH.P.R 

DATA 
==== 

!) 1 T1 
Sl T2 
Sl l 3 
S2 Tl 
~2 T2 
~2 T3 
S3 Tl 
S3 T2 
S3 T3 
S4 T1 
S4 12 
~4 T. 
ss rf ss T2 ss T3 

H:OuYE!EAR 
ST MEANS 
~======= 

Sl 
2 
3 
4 
5 

0.000 
67i0227 
S8e54 
82•353 
631008 

19:Jg~ 
65 • 5647 
S7eOl 

I HARVEST 1 A,-4AL Y SIS ur YIELD ANO GERMINATION 

1 2 l 
n 1000Aa 62e027Bb 611918 Bb 

83 • 484Ab ~5,,18Aa ~~ • 697 Aa 
8s; .t 14Ab 3 t 29Aa !:> • 044 Aa 

HARVEST 2 ANALY~Is uF 'f J. ELD A t4 D G ER 1H N A T I UN 

01000 o.oe,o 0,000 
41,352 42-865 J6,6'-,7 
411818 41,909 ~6145~ 40,000 72. 27 5100 
40,970 44,644 41,~<;5 
33 .195 41.241 ~o •. :119 
B51965 790012 77,5~1 
411301 37,992 J9•3~0 
401783 44. 163 44,2~5 
~1,362 - qS-. 06 3 Je1489 
381770 481427 431641 

~i:~sg 8419!0 t9:~t~ 45,2 6 
34,652 lP4•316 '141395 
45,413 ~1.864 42o5Y4 

I HARVEST 2 A,-.AL Y ~IS ur YI ELD AtW GER t4lNATION 

1 2 3 

0 • 000 Aa 41), 3u5 Ab 4 3 • 2'J4Ab 
4 5 t 9Q9Ba 421403Aa 'I 1 • So~Aa 
8o,813ca 39e548Aa '+3•0()7Ab 
44, 9 8Ba 43,613Aa :,5 • 342Aa 
48.941Ba 411121Aa 4616i4Aa 

I PERP 

t PERP 

I PERP 

. I 



APPENDIX 12: CON"rINUED 

Tt.ouy~[AR 
OATA 
==== 

~1 Tl 
~1 T2 
Sl Tl 
S2 T1 
S2 T2 
S2 13 
S3 Tl 
ii f2 

Tf S4 
~4 12 
S4 Tl 
t; f~ ss 13 

-n:ounsEAR 
ST MEANS 
=•====-== 

Sl 
2 
3 
4 
5 

TED DYol:..AR 

DATA ==== 
Sl 
51 
51 
S2 
$2 
$2 
!) 3 
S3 
S3 
~4 
S4 
54 
!) 5 
ss 
ss 

T 1 
12 
T3 
T 1 
T2 
T3 
T 1 
12 
T3 
T 1 
12 
T3 
Tl 
T2 
T3 

T(DDYbE AR 

ST MEAN~ 
======== 

::i 1 
2 
3 
4 
5 

I WARV(S·T 3 AN-ALY~l S ~r ~iElD AN-0 GERMINATION I Pt:RP 

o,ogo 0,009 76,923 
38,5 3 49,56 26, 3!:>4 
33,306 ,2•6~6 46,c:62 

0,090 0,000 50,000 
23,~ 6 ll,606 36.114 
34, 20 34,447 l4,528 
94,9;5 · """62,500 91,429 
36,0 ~ J!•449 45,6~9 
35,40 2 • 426 ~6,0 1 
63,467 55-319 53,9:)0 
42,775 40-.-oe 7 ~6•Jb0 31,331 32:!ti 3 • 99 
i3:s,a 4~,6~~ l •2~ 
32,377 -- - "3~ • 772 J6 "• 666 

• HA P.-Vf"S T 3 · "AKA 1.--Y ~ -1 S -uf"· Y1"£ L. 0 AN-0 "Gi:R M 1 N"A l t ON 1 P£RP 

1 - .. z-- 3 --

25 • 6 41 Aa 3 8, 1 !j 8 Aa J 7•418 Aa 
4 O • 0 0 0 .iwa 30 • 3 3 2 Aa J4 • 505 Aa 
d?,948 Cb 38 • 3-76 Aa "9 • 9o-9 Aa 
57 • 5 79 BCa 3t•fl7 Aa J 1, 6cH Aa 
5 3, ') 9 3 ABa ) , 4~ Aa .) 4 • 605 Aa 

H AR V E S T 4 AN A L V S I S u F Y I EL O AN O G ER 14 I N AT I ON I P E R P 

o.o:io 
30-.7--11 
27,087 
62,S'i0 
24,511 
3 4 .353 
95.313 
32.490 
30 .4j8 
49.-1'10 
25,7 cJ7 
24.468 
49.9-.)9 
30 ,"!37'6 
26.18/t 

0,000 
'i:f • 4 ~8 
27,600 
40,000 
24,833 
31-.689 
74,074 
25,885 
32,940 

· · .. ~4-565 
i1.086 
29.681 
480665 
21.774 
31,089 

• .HARVESf 4 A,-4ALY~IS uF YIELD • 

1 2 j 

o,noo Aa 29,068 Ab L 7 • 1 oO Ab 
36,234 Ba ?5,242 Aa JQ, 822 Aa 
81,351 Cb 29,604 Aa J 1 • 1 ti 3 Aa 
4~.Ci68 Bb 24d5l Aa LB• 9u 3 Aa 
4R .163 Bb 25,841, Aa JO• 'i 8 Aa 

AND GER MlNATIOt~ l PERP 



APPENDIX 12: CONTINUED 

Tlul.JyllE AR 
DATA 

HARVEST 5 A;~ ALY 5 IS u f Y IE L D A I~ D GER 141 NA T IO N I p ERP 

::, 1 
~1 
Sl 
!>2 
S2 
S2 
S3 
S3 
S3 
S4 
S4 
~4 

~~ 
!>5 

1 1 
T2 
T3 
Tl 
12 
T3 
l 1 
T2 
13 
T 1 
T2 
T3 

t~ 
T3 

ST ~1Eh NS 
======== 

Sl 
2 
3 
4 
5 

c.ooo 
24,41-8 
28,875 

0.000 
30 .806 
23.925 
84.615 
25.421 
22,211 

·56,989 
25.734 
29,745 
44.937 
31t856 
30,421 

2 

o • 0 0 0 Aa 2 4 • 5 0 l Ab 
2 ll • 2 ,~ 2 Aa 2 9 • 2 6 3Aa 
7(,,,52 3 Cb 23,894Aa 
5 7 , 1 9 1 BCb 2 5 • 9 3 3Aa 
4 9 • I"\ 2 1 Bb 3 3 , 4 4 2Aa 

o.ouo 
,4 .. 4 72 
30,257 
0.000 

25.368 
~8•747 
63.869 
~2.804 
"8.598 
~2-.305 
24-351 
25.788 
54-103 
·3"9 • 912 
~7-325 

3 

29,5l3Ab 
t9,478Aa 
~6, 7o9Aa 
£ 8 • 6 u 9Aa 
L7t5l0Aa 

lEOOVBEAR 1 HARVEST 6 A:1AlYSIS OT YIELD AND GERMINATION I PERP 

DATA 
•=c= 

~1 

~l 
S2 
S2 
S2 
SJ 
S3 
S3 
~4 
Sit 
S4 
S5 

t~ 

T 1 
T2 
fl 
Tl 
T2 
T3 
Tl 
T2 
T3 
Tl 
T2 
T3 
Tl 
l~ 

0.000 
23,o7i 
23165'1 

01000 
21,212 
27,106 
69,1)6 
22,977 
25,777 
49,723 

. 23.·123 
22,497 
fS,063 
21:9~9 

0,000 
14-851 

·2 ·1•176 
0,000 

20t190 
27,001 
69-231 
~0,528 
20.a .. 9 
~1,951 
26,639 
22•857 
!>3,958 
2s.119 
11.216 

0,0(,10 
19 d 083 
17•01 

0,000 
21,325 
26,9JO 
b9 .136 
19.0283 
24.3<; 
03,0164 
19,0~6 
,1.87 
~4.978 

f8:~~~ 

TE.DOYbEAR t HARVEST 6 A,~A LY~IS ur Y'lELD At.D G[R l-1INATION i PERP 
ST "1(ANS -~====== 

1 J 

O • 0 0 0 Aa 1 9 • 0 u 9 Ab ~ 0 • 8 u 2 ABb 
O • 0 0 0 Aa 2 0 • 9 0 9 Ab , 7 • 0 1 2 Bb 

6 9 • 1 6 7 Bb 2 0 • 8 4 5 Aa t:. 3 • 6 7 3 AB a 
5 IJ • R 9 6 Cb 2 3 • 12 9 Aa ~ 2 • 4 1 0 ABa 
4 R • 0 0 7 Db 2 2 • 1 U 7 Aa l 9 • 4 0 1 Aa 



APPENDIX 13: TOTAL VIABLE SEED YIELD PER PLANT IN 
GRAMS= TVYP 

.. -rtuDYBEAR I H"ARVE"S"T 1 AlJALYSlS LJF' YIELD AND G[RMINATION t TVYP 

OATA 
=••· 

Sl 
S1 - ·-s 1 
S2 
S2 
S2 - ···- S 3 
S3 
S3 

Tl 
T2 
Tl 
Tl 
T2 
Tl 
Tl 
f§ 

ST MEANS 
I •-=•=••-=• 

1 

•00000000 
•00206000 
•00194000 
•00000000 
•00000000 
•00000000 
,00000000 
•00000000 
•00000000 

2 

euOOOuOOO 
euOOOvOOO ,uooouooo 
•VOOOOOOO ,uooooooo ,u~oooooo ,uooouooo 
,uooouooo 
,uOOOuOOO 

3 

Sl •OOOnOOOOAa00068667da00Cl646c7~a 
2 ,OOOoOOOOAaOOOOOOOOAaOOuOOOOOAa 

_ . 3 • 000.o0OO.OAa, 0O00000OAo:\ oouoooooAa 

.00000000 ,oouooooo 
,00000000 ,uooooooo 
.00000000 
,00000000 
.00000000 
,00000000 .oouooooo 

TE. D I.) y u £ AR a H A R V ES T 2 Au A L Y ~ I S u F Y l E L D AND GER t>l I N AT I ON I T V Y P 

DATA 
-==== 

~1 l1 0, 0 00 1) 0 o,ouooo 0.00000 
~1 12 0.164~4 :l,2~263 u .16~ oi 
~1 13 0,14443 0.20397 Q,32 6 
~2 11 0,00000 o,ouooo 0.00000 
~2 12 0,205 9 6 3 • Lt059 o,16728 
S2 13 o.366 0 1 ,.2i175 0.01921 
!:>3 11 O,OvO 'J O C;,OvOOO o.oo~o~ 
~3 12 0.17547 0,21.1443 0.21 2 
~3 T3 0,31460 0121699 o.3184~ 
~4 11 a ... ouou o c,ouooo o,oouo 
S4 12 0,40084 ~,2 .. 863 o,31352 
S4 1 3 0,32829 0 .16950 o.se772 
g~ Tl 8:~~~88 8:~~8~i 8:~9~&~ l2 
S5 1 3 0,24045 (;e2l372 0,22458 

lLODYoEAR • HARVEST 2 Ai~ ALYS IS uF YIELD AND GERMINATION I TVVP . 
S1 MEANS 
======== 1 2 3 

~l 0 , 00000 Aa 0 , 1 8 3 1 d ABb O , 2 ~ 2 iJ 3 Ab 

2 0 ,00000 ~ 0-16461 rt;_, Oe222.l2 Ab 
3 O, nQl)O O Aa 0 • 2 1 8 3 8 ABb O • 2 8 3 J 5 Ab 
4 o, oonoo Aa 0 • 3 210 0 Bb O • 3 61 o 3 Ag 

5 0, 00000 Aa 0 • 2 l 8 Y 9 ABb O • 2 2 61. 5 A 



APPENDIX 13: CONTINUED 

TE:DCY~EAR I HARVEST 3 Aii ALY~ IS u-r YIELD AND GERMINATION TV YI" 
DATA 
s::a:: 

~1 Tl 01UOOO 011.JOOO o,ouoo 
~1 T2 i -3286 l1<tj90 ,109~1 
Sl Tl -. 6651 -1 i1 lT -0,"99lf0 
S2 Tl 0,0000 I.I• 0000 ei,0000 
S2 T2 1•6794 l•'+jil 1,3535 
S2 . T 3 1 • 400.5 ..l•i 3 1 • 422.0 
S3 Tl 0,9000 u,uooo . • 000 
S3 l2 1 • 4 20 2•1358 ~.o9~~ 
S3 T3 1•7129 2•i592 ~'1641 

t~ -f 1 0100~i {!19~8 t: g~~-g 
T2 1•60 S4 16521 i•0254 2,1544 

S5 Tl 0,0000 ,uooo 0,0900 
$5 tl -0-.-0880- -l-• -1 -4-9-2 -1 -,C .11 
s~ T~ 1•8242 1,~772 1,2525 

TE00Yt3EAR I HARVEST 3 A,. ALY~ IS ur YlELD AND GERMINATION I TVYP 
ST MEANS 
i::======z 

1 2 3 
S1 0 t 0000 Aa 1•627 6 Ab l 1 46 v 1 Ab 

2 0, 0000 Aa 1•49j 2 Ab 1 .. 43c9Ab 
3 0 t 0000 Aa 1 b5 9 Ab i • 0454 Bb 
4 0 • 0000 Aa 1•542 6 Ab l • 8 77 3 ABb 
~ 0, 0000 Aa 1, 0 3 61 Bb l , 4 8 4 6 Ab 

TEDDYblAR 
DATA 

HARVEST 4 A ALY~IS uF YIELD AND GER~INATION t TVYP 

==::= 

S1 
Sl 
S1 
S2 
S2 
52 
S3 
S3 
S3 

- S4 
54 
S4 
S5 
ss 
55 

T 1 
1 2 
13 
l 1 
12 
13 
1 1 
12 
1 3 
T 1 
T,. 
1 £ 

rf 
12 
13 

0 ,00') 0 
3 1 7-0d9 
317926 
01 0 000 
4,5334 
3,2673 
o.00:J0 
3,v336 
3.2148 o,-uove 
4,94~6 
5,6891 
0.0000 
3.0-185 
4 -3011 

o,uooo 
4..-~319 
3,9641 
o,uooo 
41i221 
31.:$650 
O,uOuO 
3,4S2e 
3,~247 
th v0-00 
~-7561 
4•4364 
0,0000 
2,BS44 
31:C::161 

0.0000 
-a.6~44 
4,2271 
010000 
4,23447 
4.202 
0,ouuO 
J,2Y23 
:Sd6v3 

-<.,. ouoo 
2:itb~ 
(HOOOO 
4,5264 
~194~2 

TLO(Jyu[AR : HARVEST 4 A,~M.YS IS uF YIELD Af{O GEr, iHNATIOM I TVYP 
ST MEANS 
======== 

1 ~ 3 

Sl J. QO-JOAa 3 • o / SO ABb J • 9 9 '+ 6 . Bb 
2 SI • Of•')OA~ 4 • 3 3 U 0 BCb j.6117 ~b 3 0 • on 1)0Aa J • 2596 Ab J.1919 
4 0 • li r, ') 0 ,\a S , u 3 7 8 Cb '.J,07S3 Cb 
5 o .o "."'JO,A;, 3 ,4604Ab .Jol!J374 ABb 



APPENDIX 13: CONTINUED 

T E.D0 Yt:SE AR 
DATA --------

:, 1 T 1 
::i 1 1 2 
51 T3 
!:>2 T 1 
S2 T2 
52 T3 
53 11 
S3 12 
S3 13 
S4 T 1 
!) 4 12 
S4 
S5 lt 
!) 5 T2 
S5 1 3 

TE[JliYtH. AR 

ST ~i [ANS 
=======-= 

Sl 
~ 
3 
4 
r: 
.I 

TEDDYt1EAR 
DATA 
::c: 

~1 Tl 

~l l~ 
S2 Tl 
~2 T2 

t~ Tl 
T 1 

SJ Ti 
~3 T3 
S4 11 
S4 f~ ~4 
g~ Tl 

T2 
~5 T) 

ltOOYtiEAR 
ST M[~NS 
====:a=== 

~1 
2 
3 
4 
5 

HA~vEST 5 A1~ ALYSIS uF Y l E L D A 11 D G E IH-;J N A T I O N t TVYP 

O,UO-J') O,uiJOO u,ouuo 
6,95 94 7-.-1947 4e61b5 
6'1234 4,/748 5,81~8 
0,0000 0 • ..iOOO u,oouo 
4,4425 5,7294 1,8638 
6,5301 410648 ,6798 
0,00 '.)0 O,v000 o.oouo 
5,9149 7,.l941 7,4b62 
7,6575 ~•"9U2 4•981 3 
0,0000 - v,uooo v,OQOO 
6,7147 6,6634 6,ou79 

6:ozas ~:~8b8 6,0948 
0 • OG 

4,8111 3154G5 5,84~4 
4,o887 610538 7, 0483 

-· 
t HARVEST s Ai.JAL Y !) IS UF YIELD AND GER ~INATION t TVYP 

1 2 3 

(J , u(\ 0 0 Aa 6 • 2~ 7 5 Ab ~ • 5 71 3 Ab 
0 • 000 0 Aa 4 • 6.8:j3 Bb If• 95 ll2 Ab 
O,O0OOAa 6, 926ll Ab 6 • 04 JO Ab 
0 , 000 0 Aa 6, ,620 Ab ~ • 7 818 Ab 
0, C,00 0 Aa 4 • 3 J 5 Bb O 1 1909 Ac 

I HARVEST 6 AN~LY~IS ur YIELD AND GER 1·1 I N A T I UN a TVYP 

0 • 00'.)0 o,7937 u,0000 

1B:~81a 1e:~~,~ 1}•~to~ 1 , • 6 
010000 ueCJ000 0,0000 
9•9708 iO•u422 11t12U4 
816963 7,11460 7,9525 
0,0000 u,vooo u • 0000 
9,9232 0•0648 1it5373 
9,80d5 12,4963 9,3314 
0,0000 . _ CJ. uo'°o u,0000 
9,7697 ~•8gS7 12•26~9 

11 elO 6 • :l 35 11•04 7 
0•0000 i:~~i8 g:~~~~ 11•42~1 

11 ell 02 14•7121 11.n54o1 

HAR V EST .9 A.~ ALY ~ I S u r Y I ELD AND GERM I NA T I ON I T V Y P . 

1 2 3 

0 • 2646 Aa 10 • ~221 Ab 10 • 9 6" 6 Bb 
0 • O<'O OF.a 10 • ~ 77 8 Ao o, 19o 3 Ab 
0 t 0000 Aa 10 • 4418 Ab 1 U ,-5 4 !> 4 ABb 
0 • 0000 Aa 9, 95J4 -Ab ~ • 8802 Ab 
0 • 0000 Aa 9,4]g8 Ab 1, • 12J5 Bb 



APPENDIX 14: TOTAL VIABLE SEED YIELD PER PRIMARY 
HEAD IN GRAMS= VYPH 

TEDDYBEAR I HARVEST 1 A1JALYSIS ur YlELD ANU GERMINATION 

DATA 
••=· 

~l 
S1 
S2 

t~ 
S3 
S3 
SJ 

ST MEANS 
a • ac:aca 

1 

•00000008 
•0020600 
•00000000 
,00000000 
•00000000 
•00000000 
•00000000 
•00000000 
•00000000 

2 

,uooougoo 
•UUOOu 00 ,uooouooo 
,uooouooo 
•uOuougoo ,uooou 00 
,uooooooo ,vooovooo 
,uooooooo 

l 

,oouoooog 
,0000000 
.00000000 
,00000000 
.00000000 
,00000000 
.00000000 
,00000000 
,00000000 

S 1 • 0 0 0 O O O O Cli\a. 0 0 0 6 8 6 6 7Aa, 0 0 U O O Ou 0A a 
2 • 0 0 0 0 0 0 0 (Yl,a. 0 0 0 0 0 0 0 O\a. 0 0 U O O Ou OA a 
J • OOOoOOOOAa1 OOOOOOOOAa. OOuOOOuOAa 

TEDlJYtllAR t HARVEST 2 A~ALY~IS uf YlELD ANl> GER1HNATION 

DATA 
==== 

S1 Tl 0.000000 v,OOuOOO 0.1.100000 
~1 12 O • 10.0 52 3 .i,090547 u,o~6~og 
!> 1 13 Ot088933 iJe(/94640 u al 6 5 
!> 2 11 O,OOv000 1.1,c,ouooo o,uooooo 
S2 T2 0'136800 1H07J367 u,113227 
S2 13 0,135393 u.110327 u,046200 
~3 l l o.oouooo u,uouooo u,uooooo 
!>3 T2 u,OB42J7 v•1~Y350 0.14l3J3 
~3 l - 0.201833 vd b347 u.246143 
~4 1t 0,000000 .u•u9uooo u,(;oovgg 
S4 T~ 0,239730 iJt 1 't500 v,2os2 
S4 13 o.1s9927 vd5o150 v,~e1oso 
55 l 1 0.000000 u,uouoo9 v,vooooo 
S5 T2 0,070740 \J.-12\1!0 0.143200 
!) 5 T3 0,13J650 1.1 • 09 '+ 60 0,123'110 

VYPH 

I VYPH 

TLODYUEAR & HARVEST 2 A~ALY~ls wr YIELD AND GERMINATION t VYPH 

ST H[At-lS 
======== 

1 2 3 

S l () • 0 O O O O O A a 0 • 0 9 6 3 :> 7A b Ci • 1 2 0 0 '+ 1 A b 
2 0 • 0 0-0 0 0 0 Aa O • 1 0 ij It 6 4A b lJ • U 9 7 3 v 7 Ab 
3 0 • 0 O O O O O AaO • 11 Ci 2 9 7A b U • '!- 0 8 7 7 4 Ab 
4 C • o o O O O O Aau • 2 0 7 4 ~ J3 b O • l 9 9 0 4 2 B bb 
5 0 • 0 O O O O O AaO • 11 7 0 l tf'. b u • 11 7 3 CJ 7 B 



APPENDIX 14: CONTINUED 

Tl O lJ Y li l°A "R . I . . HAR-V £ S T 3 A 1 ~ A l -'i' ;) rs u f" Y l t Lb A lfO .G E fhd N A Tl O ij I . V y" P H 
DATA 
=-=== 

~1 Tl 0,00000 Li,OuOOO 0, 00()1.10 
ii ti 8•5,32t 8•7o7~j ~,60c'.g9 ,6 66 , 601i -.-sn· o S2 Tl 0,00000 O,OIJOOO o,ooouo 
S2 J2 0,4392~ ~•54fH g;s1i~~ fj 0 ,.61.14 ..161 t 8 rt 0,00000 ,OuO 0 o,i0000 S3 T2 o,~9533 c,7J9l~ 0,60948 ~3 T3 o. 1267 0,7v48 0,62720 
i: T1 f:~~8gj ~+~t1tj ~,OOOCJO 

ti •12360 S4 .s 15 ~•6Y 6 0 • 61 b2 ss Tl 0,00000 •0~000 0,00000 S5 T2 0 •16-0.96 , .. s -504 0•5.0.572 ss T3 o. 2960 :),6J424 0,66283 

T-lOiiyc;EAR -t ttA-ftV(S--T- 3 A;.-A·t;-Y~f-S --uf ti-£-L fr · A-NG -GE-RM i tt-A T i-ot. -t :Y-Y Pt 
ST t-1EANS 
======== 

1 "2· -3 

~l 0100000 Aa 0•6J4J2 BCb0,606:;)2 Ab 
2 0 • 0 0 0 0 0 ;,.a O • 5 l 1 6 0 J:.b O • 6 0 1 J 3 Ab 
3 0 • 6 0 0 0 0 Aa 0 • 6~ -1 j 6 Cb -0 • 6 81 !>8 Ab 
Ii O • 00000 Aa O • 6l 179ABCl:O, 681 b9 Ab 
5 0•00000Aa 0•54724ABb0,675~6Ab 

TEOUYulAR : HARVEST ~ A1• Al Y!>IS uF v·IELO -At~"D GERMlNAl ION t VYPH 

DATA 
==== 

Sl 
51 
Sl 
S2 
S.? 
S2 
53 
53 
~3 
S4 
S4 
S4 
ss 
~5 
S5 

T 1 
12 
TJ 
T1 
T2 
13 
Tl 
T2 
l 3 
Tl 
T2 
13 
T 1 
T2 
T3 

0,00000 
1.15567 
1.14433 
0 • 00000 
1,08608 
1•13025 o.ouou o 
1,0 0 633 
1, 00 033 
O,OUOQO 
1,29523 
1,45236 
0,00000 
0,93227 
1.1~2 1i8 

~.01.1000 
1.i-,100 
1 .1 JQ58 
0,00000 
l,08192 
t.,0u187 
o.ouooo 
l,Ol850 
1,11540 
O,OvOUO 
1,2J382 
1,32659 
o,ouooo 
h 66411 
1,0:l245 

0.00000 
J.101()O 
1'11259 
0,00000 
1'163:,9 
1 .t 5368 
0 • ooouo 
1 al U 185 
1,01772 
0,00000 
1•03740 
1,49333 
0.00000 
t,14400 
1,10b05 

TEul.lYuE.AR 

ST ME~t-..s 

HAR VEST ~ ANALY~IS uF Yl£LO ANO GER,,1JNATION 

======== 
Sl 

2 
3 
4 
5 

1 3 

0, o u 0 0 0 Aa l , 1 '.:> l '2. 2 Bb 1 , 129 l 7 Ab 
0,000 0Q Aa 1•110:dBb 1•121Y3Ab 
0 • O O O O O Aa 1 • 0 4 2 ~ 3 ABb 1 • 0 4 4 4 8 Ab 
0, n GOO O Aa 1 • 1b88 2 Bb 1 • 4 2 4 10 Be 
0 , OU O O O Aa O , 9 l 3 4 6 Ab l • 1 0 4 j 3 Ac 

• VYPH 



APPENDIX . 14: CONTINUED 

llD CYG[AR 
DATA 

HARVEST S AN,LY~IS uF YIELD A~D GER ~INATION : VYPH 

S 1 
!) 1 
51 
!) 2 
S2 
S2 
$3 
!) 3 
S3 
!)4 
54 
!) 4 
S5 
ss 
!) 5 

T 1 
T2 
T3 
T 1 
T2 
T3 
T 1 
l2 
lj 
1 1 
1 2 
T3 
l 1 
T2 
T3 

O.CJOOO 
1,69Y5 
1,7813 
0.0000 
1,2982 
1,5~>'J4 
o.uo) n 
:,312 8 
1,6739 
o,uvo0 
1,6492 
1,5553 
0.0000 
1.s11s 
1,4662 

-

u ,UOO O 
1./470 
l•J 0 72 
t,, uOOC 
1•4537 1 .., ,n 3 
u, uJ uo 
1•(;768 
1,017 0 
{11 uooo 
1.~979 
1,:>374 
Ci,uOOO 
1 ,11071 
1 .1916 

lJ,OOOO 
1, u<i,8 
1,691.i3 
v,OOUO 
1.17~8 
1,3075 
v,0000 
1,6~,9 
114909 
v,0000 
1,6155 
1,8372 
(1,0000 
1,6445 
117205 

TlCI.JYUf AR H A R V E S T ? . A 1-J AL Y 5 1 S UF YifLD AND G ER 1•l I N A T I ON 

ST MEANS 
======~= 

1 2 3 

!) 1 O, (J('ijl)ABa l • ~ l 31 Ab 1.~9:>6 Ab 
2 O,O" OOAa 1 ,.3092Ab 1,39'17 Ab 
3 0, Q(\QQ ABa l • 5 4 7 5Ab 1,59~0 Ab 
4 0, 000 OBa 1,62O9Ab 1,64J3 Ab 
~ 0. (J('IQQABa 1,5210Ab 1 • 65<;4 Ab 

n::oOVoE AR . • HARVEST 6 A,,. ALY S 1 S Or YitLl> ANO 1,ERi• IN1'TION 

DATA 
s::c 

!) 1 Tl 0,0000 O,uOOO 0.0000 
st T2 2•0522 i•CJ596 ~el647 
Sl i3 2•66J8 -1 • 7683 ~.1179 
~2 Tl 0,0000 o,u909 ~:~9i2 ~2 T2 2'1320 2 • 1.1 6 

~i T3 ~•3923 ~•1148 ~•15 7 ·r 1 ,0000 •¥OU ,0000 
~3 T2 2,26~3 1• 906 213462 
~3 Tl 2•5679 ~,0263 ~•3293 
~4 T 1 0•0000 lJ•v~OO u,oogo 
~ij T2 -'2 • 354 3 ~'1 34 i,31 0 
~4 Tl 2•5187 1tJ813 2,6493 

g~ Tl 0•0~00 010000 i:&~8& T2 2•1 41 2•i466 
~5 Tl 2 • 3762 2,4691 2,0483 

TEDuYtilAR I HARV[$ T 6 A,f-,L Y ~IS ur Yl[LO ANO GER1H NAT 1 UN 

ST MEAN~ 
-=-======= 3 1 2 

~1 0 • 0000 Aa 1, i5do Ab i, 18 J 3Ab 
2 0 • Q(\(JQ Aa 2, 19 j5 Ab ~,22l3Ab 
3 0, 0<'00 Aa 2 • l 3Y 1 Ab 215079-i~ 
4 0 • 0000 Aa 2 • 26 7 5· Ab ~e18Jl 
~ 0 • 0000 Aa 2 ~ 02 JS Ab ~, 29 79 Ab 

I VYPH 

t 1lYPH 

I VYPH 



APPENDIX 15: TOTAL VIABLE SEED YIELD PER SECONDARY HEAD 
IN GRAMS= VYPS 

TEooyaEAR a HARVEST 1 ANALYSIS ur YlFLD AND GERMINATION t VYPS 
OATA 
-=••= 

S1 l1 ,00000000 .uooouooo .oouooooo 
S1 T2 •00000000 .uooouooo .oouooooo 
:! ff •00032333 •1.10000000 ,ooooooog 

,00000000 Hl000\#000 .oouoooo 
S2 T2 100000000 tUJ0OU00O .ooooooog 
S2 

fl 
•00000000 •00000000 ,0000000 

Sl •00000000 ,00000000 .ooooooog 
S3 •00000000 .ucoouooo .oouoooo 
S3 T3 •00000000 ,u)OOuOOO .00000000 

ST MEANS 
•===•==• 

l . 2 .J 
s1 ,ooonooooA300ooooooA~ooo10778Aa 

2 • 000n0000A3 00000000Act 000000uOAa 
3 •OOOnOOOO.AqOQOOOOOOtt~OOuOOOUOAa 

TE.DDYBlAR l HARVEST 2 A1~ AL Y::d S ur YlELD AtJO GERMINATION I VYPS 
DATA 
:SS::tS 

~1 Tl 0.000000 u.CJOuOOO 0 • (;0001.10 
~1 T2 o.01eoag Ua03j8ii0 u.v13~l~ Sl T3 0,01280 \,/,C,4 )j3 0,1.14:> 8 , 
S2 Tl 0.000000 u,oououo c.uouc..vu 
S2 l~ 0,014820 .;.Cd.:313 01"1351g S2 0,053220 Uau2.j8 6 U • \iC7<>1 
~3 Tl 0.000000 u.couooo u.L-OOOCJU 
S3 T2 0.022815 u,02::>328 (I• t. 14 7 79 
S3 T3 0.026024 u,v07729 <.:,1-1549j 
54 l 1 u.oouooo u.uouovo vai.,CO(Jl.10 
S4 T2 0,026852 u.Olu5J3 C • (. 2 2 ~~ ~ 
S4 ft 0,033672 u,OOJ6liO u,1..76t.6 
S5 0.000000 u.uououo U • l. COC,,00 ss · l2 0,0210:n U•CH75b~ Ciau301y0 
~5 T3 0.022886 u,(13::,65 0. 1.120~ J 3 

T£ODYbEAR & HARVCS'T' 2 A11ALYSIS Of 'YlELC At-.D G ER l•: I N A T I u N I VYPS 
ST MEANS 
-======== 

1 2 j 

~l C • 0 o O O O 0Aa O • U 2 1 0 4 4Aab'.J , u 3 5 1 7 6 Ab 
2 0 • 0 O O O O OAa O • 0 1 3 S S 5AabC> • u 2 8 2 j 8 Ab 
3 0 • 0-n O O O OAa O • 0 2 0 9 7 4Aa O , 01 6 41 5 ~ 
4 O,OoOOOOAa C,,02264&\b u•0379'i3 
5 u • 0 n O O O OAa u • 0 2 2 9 0 5Ab 0 • u 2 6 2 '..I 9 Ab 



APPENDIX 15: CONTINUED 

T ED O Y ts EA R I H A R VE S T 3 A '" H Y ~ 1 S o f" VI F" L.D ANO G E R ~ I N A T I O N V Y P S 
DATA 
~:a::== 

Sl 
Sl 
Sl 
S2 
S2 
S2 
SJ 
S3 
S3 
S4 
S4 
SA 
S5 ss 
S5 

T1 
ls 
T1 
T2 
ff 
T2 
Tl 
11 
T2 

l! 
Tl 

0100000 
0119884 
0.21180 
0 00000 
0 33824 
0 19726 
0 00000 
0 26166 
0 18754 
0 00000 
0 25416 
0 24934 
O 00000 
0 08177 
0 23455 

o.o uooo 
Otl7299 
0,'?~170 
o,ouooo 
0,14475 
0 • 1!:>47 8 
O,OuOOO 
0,3-1227 
0,31087 
o,ouooo 
Otl3752 
012:t675 o,ouooo 
0 .t 7226 
0117146 

O,OOOuO 
0,27982 
n .i 2422 
0,00000 
0,172(.9 
0.211;3 
0100000 
o.i122s

5 012561 
0,00000 
0,282C>9 
0•29412 
0100000 
01113087 
011360 

-l-£.o-ov-aE-A-R- --+ - H-A-R-V-ESl- 3-A~ -A-L·-V~IS Of YlfLO AND G[RM-INATION I V¥PS 

ST MEANS 
===1::=== 

2 3 

S 1 0 , O O 0 O O Aa 0 • 2 1 7 2 t> ABb O • 1 9 7 9 1 Ab 
2 0 , n O O O O Aa 0 • 2 1 8 5 6 A!:SO O • 1 8 7 8 6 Ab 

- l -0-e AG-O 0 OAa 0• 2 l206Bb O • 2& 15.2Ab 
4 0ao0O00Aa 0•22479Bb Oa25674Ab 
5 0.o0000Aa 0•122lbAb 0,18070Ab 

TloLy~[AR I HARVEST 4 AWALY~IS or YIELD AND GER MINATILiN t VYPS 
OATA 
s=ss 

Sl T1 

ti fi 
~2 Tl 
52 T2 
52 T3 
S3 l1 
53 Ti 
S3 T:; 

- ~It - -T 1 

i; f~ 
- ss ri 

5~ T3 

0, 0 0000 
o.6JeJ1 
0,46733 
0.00000 
0160835 
0,53426 
0.00000 
o.4C">784 
o.s1104 
OtOCJOOO 
0,78226 
8,782-16 

.00000 
o ·.-ii4704 
o.59037 

ua0LI0U0 o.s~se1 
o,41226 
~. 0 1.1000 
Ot5i337 
~.57079 
C10v0CI 0 
U,4~644 
Oa4 o675 

- h --OuOOO 
9..67834 
\/•7l76S 
h 0(.,000 
~•4'-935 
v,4v568 

o,o ouuo 
o,55j~

0
a 

0,6674 
010 0 0vO 
0,61417 
o.soe:i.7 
0.0 0 000 
01469j8 
o.4~913 u,oouuo 
01632064 
o,7 o 62 
0,00~~2 
0 • 56J 7.., 
o,39367 

- - T(DDYi:1EAR 
ST t-lEANS 

HA RVEST 4 A1--i ~L't'~1:; u f" Yl[L[; ~i,D G[ R,,!J NATluN I VYPS 

s::c:a::: 

Sl 
2 
"3 
4 
5 

1 2 3 

• 0 • nu O O O Aa O • 5 6 5 9 0 Bb 0 • 5 j 5 o 6 Ab 
0 • n O O o O Aa O • 5 b l 9 7 .i:so O • 5 J 7 i 4 Ab 
-0 • n O O O O Aa O • 4 6 4 5 5 Ab v • 4 e 5 o 4 Ab 
0 • 0 0 (\ 0 0 Aa O • 6 '# 7 7 5 Bb O • 7 6 2 t. 9 Bb 
0 • (IO O O O Aa .0 • 4 9 ) J (j ABb O • 4 e 3 i 4 Ab 



.. 

APPENDIX 15: CONTINUED 

TlUUYbEAR I HARVEST 5 A I ~ AL y ~I£ ur YlELD Ar.D ~ER 1-1 I t~ A T I ON I VYPS 

OATA 
s::c 

!> 1 Tl 0.00000 l.10uOuO o,000\.iU 
~1 T2 1,0'.:>197 1.0,d'l4 u,813l.~ 
S1 T3 0193044 r;.80691 0.9::;01 
S2 T 1 0100000 o.ououo o.ooouo 
S2 l~ o.e~7~4 o.e,s1s o,677u2 
S2 0,995 4 1.1160470 o.G46~9 
~3 T 1 01000CO v.owoco o.ouvuO 
~3 T~ 0,92042 1,91013 1109374 
s .3 T3 5•0559~ c. /4v3 c,.9)192 
~4 Tl .0000 u,OuOuO o.o uvu~ 
54 T2 1.91310 1101310 0,8764 
S4 Tl o. 2698 u.80470 1.08925 
S5 T1 0.00000 ~.OuOOO o.ooouo 
~5 T2 0,,2507 w•S->346 o.89956 
S5 T3 o. 3339 l,0"tl</0 0,84124 

TL Du Y jj f A R I H A R V ES T 5 A rJ AL Y ~ I S u f" Y I f L D A I~ D G ER l'1 I N A T I ON t V Y P !> 

ST MEANS 
c::=c:=== 

!) 1 
2 
3 
4 
5 

1 2 3 

0 • n O O O O Aa O • 9 o 2 J 4 ABb O • 9 l 5 o 4 Ab 
0 1 O O O O O Aa O , 7 9 tJ '::, 7 Ab O _. 7 6 9 .t 1 Ab 
0 • 0 0 0 0 0 Aa 1 • 0 2 8 l O Bb O • 9 2 7 ~ 9 Ab 
0 • OU O O O Aa O , 9 6 8 2 2 ABAbb O • 9 0 0 J 1 Ab 
0 • 0 0 0 0 0 Aa O • 7 6 9 3 6 0 • 8 7 2 1 8 Ab 

T £Du YB EAR I HARVEST 6 A,~ ~ I. Y ~ IS u F Y IE L D Al~ D GER M IN AT ION I VY PS 

DATA 
ss:s 

~1 T1 0.00~0 u,,646 v1UOO~ 
~1 T2 1•72 1 1•Cai450 1 • ' 71;) 
S1 T3 1,7632 l•Y897 1,1704 
S2 Tl Q,0000 u,u000 u,00uU 
S2 T2 1,~678 1,11~1 110'104 
S2 T3 114548 1 •,. 5 0 1,58u4 
S3 l 1 0.0000 v,u000 o,ouuo 
S3 l2 1,1937 1,i.;48 ._ • 60-i ~ 
S3 T3 1,0 J9 l•O 06 1,61~ 
f»4 Ti 0,0000 u,0000 u,ouvo 
S4 T2 1,9s16 11(077 t:~1~, ~4 T3 1• 1 8 le'+1l6 

I~ l~ ~100ijO u•u~og i:i~~~ ,62 0 1 , t> b 
ss T3 116376 lau365 1,8214 

TEOlJYtH.AR & HARVEST -6 A,~AL l'!)l5 i..F" Y lfLD Al.l) ~CR Mi tJATIUN t VYP:i 

ST MEANS 
•c====== 

1 2 3 

S1 O.OP.82 Aa 1 , 6 4 9 7 ABb 1 1 o 4,; 8 Cb 
2 0.0000 Aa 1•641.l 4 ABb ~.49"17Ab 
3 0.0000 Aa 1 15959 ABb l • 71 ~5 BCb 
4 0.0000 Aa l, 7 725 Bb l 1 16u4 ABb 
5 0.0000 Aa l152£..1Ab l • 6 ::>2 Cc 



APPENDIX 16: PERCENTAGE CONTRIBUTION OF PRIMARY HEAD TO 
VIABLE SEED YIELD PER PLANT= PVYPH 

T ED O y b E AR a H AR V ES T 1 A,~ ALY ~ I S U F' Y 1 ELD AND GERM I NA T I ON t P V Y P H 

OATA 
c::s 

S1 T1 9,0000 0•1.1000 0.0000 

ti -ij 6 • )20 5 o,uogo 8:8888 0.000 o,oo 0 
S2 T1 0,0000 0.0000 o,ooog 
S2 T2 0•0000 O • uOOO c,.ooo 
S2 Tl 0 • 000-0 0•0000 0.0000 
S3 T1 0,0000 o,uooo 0.0000 
SJ T2 0,0000 O•uOOO u,0000 
SJ T3 0,0000 o,uooo 0.0000 

ST MEANS 
:sz•2c:1:s 

l 2 3 

S1 0 • 0000 Aa 22,4401 Aa u. OOuO Aa 
2 0 • 0000 Aa 0,0000 Aa U • OOuO Aa 
3 0, 0000Aa 0.0000 Aa u • OOuOAa 

TEODYlsEAR s HARVEST 2 AliALY~IS uf YlELD AND GERMINATION I PVYPH 
DATA 
==== 

Sl 11 o.ouo o.ouo o.uoo 
:, 1 12 60-.6-13 -- .. 4.Ou7 ~8,674 
Sl T3 61,151 33,210 ~J.o89 
S2 T1 0,000 0.000 0.000 
S2 l2 66.100 61,986 ti7e286 
S2 l3 361691 -49.5:,0 57,596 
S3 Tl 0.000 0.000 0,0u0 
S3 l2 47.718 48,7)2 t>S.364 
~3 T3 63.952 bl•813 77,()~4 
:,4 11 0,00') o.ouo 01vOO 
S4 T~ 59.658 69.903 bb,~1~ 

~~ 
r~ 48,568 91,585 47. 3 T., 0,000 0.000 o.oco 

ss r! 42.585 64,~12 ~2 • 142 
~!;) T .3 55.353 44tl 78 ~4.7u9 

TEDDYtJEAR i HARVEST 2 A1~A LY::, l S I.Jt YIELD AND G[R1H UA TI ON t PVYPH 

S1 M[I\NS 

======== 
1 2 j 

::, 1 o • ('I 1) O Aa 54.518Ab '19•3~0 Ab 
2 CJ•() 00 Aa _¢5 el-'4 Ab 48,0u6 Ab 
3 o.OQOAa 53.938 Ab l4e2l3 Bb 
4 o,OOOAa 65,258Ab o2 • 6j 1 ABb 
~ o.f\QQAa 53,QlloAb ~1•413 Ab 



APPENDIX 16: CONTINUED 

TL O O yd£ AR I HARV [ s T 3 A ;1 ~ L y ~ I s u r y l ELD AND GERM I NAT I ON a p Vy pH 

DATA 
:1::1: 

0,000 
~0.106 
40,614 

0.000 
26.138 
43,631 

0.000 
39,894 
41,582 

9.000 
4 • 279 
34,577 
0.000 

63,098 
39,974 

0,000 
52,537 
l5,094 

0,000 
37,403 
41,276 

0,000 
34,599 
31,186 

0.000 
49.)30 
)71870 
0,000 

49,993 
46,018 

- .,.LOl)'fB[AR t HARVESi 3 Ar~AL Y~IS ur Yl(LO ANO GERMINATION t P~YPH 

ST MEANS 
:z=====c 

~1 
2 
3 
4 
5 

1 

0 • 000Aa 
O • 0O0Aa 
O, 0O0Aa 
0 • 000Aa 
o,000Aa 

2 

40,46bAb 
34,6:>lAb 
43.J:>2Ab 
41 ,669Ab 
53,421Bb 

llD~Y UEAR I HARV EST 4~~,ii~IS uF YlELD AND GER ~ INA1ION I PV~P 

o,aA 
==== 

Sl 
S 1 
S1 
S2 
S2 
~2 
S3 
S3 
~3 
~4 
S4 
S4 ss 
S5 
S5 

l l 
T2 
T3 
1 1 
T2 
T3 
1 1 
1 ~ 
1 3 
T 1 
1 £ 
T3 
Tl 
T2 
T3 

T[D li Yt:f..AR 
ST M[HNS 
======== 

Sl 
2 
3 
4 
s 

1 

0 ,000 
31,151 
30.165 
0,000 

~l:~~~ 
U,0 00 

33'162 
31 .1 06 o.ouo 
26,183 
24,657 

0.000 
30,875 
26,789 

- -
H A R V ES T 4 A 1-J A L Y S I S u F Y I E L O A t-. D GER t-1 J N A T I ON I P V Y PH 

3 

(1 • (1.) 0 Aa 
fl• 01) ,) _Aa 
fl• 0 00 Aa 
O • () 0 () Aa 
n,f"J0Aa 

2 9 • 7 6 8 BCb .i:'. 8 , 3 J l Ab 
2 5 • O i3 1 ABO J 1 • 3 0 9 Ac 
32,Ul6 Cb 32,6£6Ab 
23.7J8 Ab ~8t340Ab 
2 6 , 4 b 7 ABb J 2 • 3 11 Ac 



TLDu'(b[AR 
DATA --------

Tl 
T2 
l3 
T 1 
T2 
T3 
1 1 
T2 
1 3 
Tl 
1 2 
1 3 
T 1 
l 2 
13 

H. DD Yd EAR 

ST ~.[1-1 NS 
======== 

!) 1 
2 
3 
4 
5 

- TlO DYUEAR 

DATA 
s=s:= 

Sl T 1 
Sl 12 
S1 13 
S2 T l 
~2 T2 
S2 T3 
S3 11 
53 12 
Sl T3 
S4 Tl 
S4 T2 
S4 13 
S5 Tl 
~5 T2 
S5 T3 

TEODYUEAR 

ST ~1[1'\ N S 
======== 

~1 
2 
3 
4 
5 

APPENDIX 16: CONTINUED 

0 • 000 
24 .417 
29 .086 

0 .0 00 
2 9 .216 
23.7 3 9 

0 . 000 
22 ol 9 ! 
21. 8S 7 
o. o~ei 

24 ,557 
29 .96 0 

0 . 000 
31,405 
29a986 

0.000 
211.279 
27.371 
0.000 

251368 
281747 o.ouo 
221705 
t'. 9 ,447 

0 ,000 
231977 
2~1788 

01000 
39,666 
t'.6 • 922 

I HARVEST 5 Ai-; Al Y ~IS ur Ylf.Lli AND 

1 2. 3 

n , 000A<> 24ol17Ab i 8 e5'.l1Ab 
n,000Aa 28, id J Bb £9•336Ab 
n . OOO Aa 22e32 4 Ab ~71076Ab 
OaOOQAa 
n, Oo ::>Aa 2s.!1 u Ab 3 3 1 1 Bb 

~914u7Ab 
~ •1u5Ab 

-

' HAR-VEST :6 A",~Al. Y!i rs Uf YI[LO Ar~o 

0,000 g.ovo g,009 
22.890 l :> t111 l • 62 
25,633 16•17'7 16,~7~ 

0.000 0.000 01CUO 
2,.380 191512 ,,.325 
2 • 506 261601 l 1129 
- 0,000 0,000 0.000 
2~a977 20elY7 181713 
2 .t 78 211015 24,960 

0,000 o.ouo 0 • Oi.10 
'241098 -21•257 ltla671 
22,673 16,407 ~3.976 

0.000 0,000 0.000 
19,20~ 251779 19,t>S? 
21,38 16.782 l.9,41 

HARVEST 6 Ar·4'~LY~IS OF YIELD ANU 

1 2 j 

0 • 00-0Aa 18, 8 7 fiAb lO • 1:i8 Ab 
0 • 0 o oia 20,739~ i7,079 .t:)0 

O • 0 0 0 a ~o.~29 2 4 • 0~ 1 Bb 
-_n, OOOAa 3 • 4U9Ab 2i•6b6 ~ o,OUQAa 211 545Ab 1 • 1 i5 

PVYPH 

GER 1-1 I NATIO N I P~YPH 

CJER HINATION •• PVYPH 

GER ,11 NAT I ON I PVYPH 



APPENDIX 17: PERCENTAGE OF FERTILITY (PERCENTAGE OF 
SEEDS "C" DEVELOPED FROM ALL 4 BASAL FLORET POSITIONS 
OF ALL SPIK:t:L£TS; P.t.K t>:~.1 1v!..(h~Y tlt.i:-W = it.t-1 ..:-.. 

T[ODYbEAR I HARVE$T liP~lMAKY TuTALS I RtlA 
OATA 
sea:= 

Tl S 1 0,0JO 0.000 o.ovo 
Tl s2 9, 4f7 ,6.139 l5e41Y 
T 1 Sl 62,8 1 61 47 64 .1~1 
T2 s1 62,437 i3.535 ~g.oeio 
l~ s2 a9.~96 410~7 ~ • 7 20 

S3 6 • 73 5,000 21811 
T3 s1 77 .143 65d28 71,bb9 
13 s2 73,272 67,431 ti9.0b2 
13 S3 70,692 74.884 t>8 dlo8 

l£ODYtSEAR I HARVEST l>Pr<I"'AtO' TuTALS HfiA 
TS MEANS 
• c:=:==: 

1 :l 3 

Tl n,OOOa ~0.3~~~ c.i1.1~3a 
2 Sc;,991 a 74.3'.JB 71 ,8'i5 
3 7t,387d 69,9i8d 7lt5~8d 

T LO Li Yb f. A:~ I HARVE~T 2JPR1MAKY TUTALS I fff l A 
DATA 
==== 

Tl Sl o.o ;;o o.ouo 0.000 
l 1 s2 2.000 9.302 3.9()2 T 1 SJ 391691 12•511 16.190 Tl S4 82,949 3,853 2,Y36 
fj fr 7517~8 ~0-769 77. ,-i8 46,8 9 6104~ T2 s2 75,411 "r')9 • 30 ,::~37 
l~ S3 75,3'12 bl,279 b2.to0 

S4 701233 75,369 0010!;18 
T2 S5 73.604 75,122 79,4~6 
T3 Sl ~3.9:>9 ~4,038 70,313 T3 52 3,4JI) 41384 68,063 
T3 S3 81 .t06 75.598 77,679 T3 S4 75.926 76,8*2 ~7,619 T3 S5 77177A 77.6 9 6.316 

llDD'(cE.AR • HARVE:iT 2i Prt 1 MAI'\ Y TuTAL!> RflA 
T :_ MEAt~S 
======== 

1 ~ j 4 

T 1 O • " ·) 0 a 5.008 a 't2•7~8b 761':>79 d 
2 59,1,j7C 73.175 d 79.61.10d 751~JO d 
3 61/,437 d 7l,9;j9d (8el.e::8d 731400 d 

5 

77,939~ 
/6,077 
77.257 d 



APPENDIX 17: CONTINUED 

-
TE.DuYbE.AR I HARVEST 3; PU t~ARY RFIA 
DATA --------

1 l ~l 0.0 00 o.ouo lj:~ti T 1 ~2 0,0 00 9.2$9 
Tl S3 ,7.658 ~6,990 r .1Q3 T1 S4 5,0:J0 5.549 7,6c,5 
l 1 S5 74,490 76, uo 6,056 
12 ~~ 72a173 10.642 ~6.471 
12 55,SUO 71,963 3,370 
T2 S3 75.349 78.0b2 74.519 
12 54 73,2 67 79a6J0 71.963 
12 S:, l6.555 73.51.3 73.5~9 
T3 Sl 72.3~1 12. 61s 10.225 
13 s2 73.430 74. 84 r • 129 T3 S3 ~7,674 t9,909 5,217 
T3 S4 9.542 g~934 ~,41~ 
1 3 s, 79.295 7 • 9 36 .96 

T~ MEANS 
~======= 

1 2 3 4 5 

11 4,5oOa 4.344a ;.i8,6v4C 7 6. u 7 aca 7 5 • 51 SCd 
2 7 3 • 1 CJ 2Cd o6.9'14C 7 5, 9..i ~d 7 4. 95 3ca 7 4 • 5 4 2cd 
3 71, 554ca 7 a, l '+ dcd 7 7 • 6.., Oca 7 5, ~ ti 7 cd 7 s. 3 9 8ca 

-· 
TEDDYblAR ' HAP.JEST 4J PklMARY t KF"lA 
DATA 
&::: 

T 1 Sl 0 IO :JO 0,0 0 0 o.oeio 
t l 52 8,4~6 ~•yb3 15,541 

S3 58.636 1. 69 '6.93 
Tl S4 60,189 6a~64 19.6,0 
l 1 S) 79,439 76, 23 80,2 5 
T2 ~1 71,859 76 .. 168 t.5.385 
l2 s~ 71.429 74.771 78.li~5 
T2 53 76,834 77•g64 79,524 
12 S4 7-9, 641 74, 77 12.~u3 
12 s:, 12.1~7 -- i,.039 15,877 
T3 s1 19.0 3 ' • 619 r•414 13 52 6 , 805 1•429 4,6~4 
13 SJ r,.642 76•923 5.090 
T3 S4 ? ~293 ~s.900 s.s 6 
13 ~5 81 .818 6 • 7 7 oO,v'i~ 

·tE0.1)Y6EAR l H~RVE-ST 4; 7R1 MARY I .RflA 

TS MEA~$ 
====-==== 5 1 ~ 3 4 

Tl 0,0 0 0a B.7o4b .;7elL2c 78,7i(ff /8.879f 

2 7 l 1 1 3 7de / 4 a 7 V 5de /7,tj;;.4f 7 5 • 3 7 lie 13 • 88 lde 

J 7o.n42d 71 • 2 1i 6de l 4 • 5-i 2def 75a"9'..>6ef 19 • 56 3f 



APPENDIX ] 7: CONTINUED 

T[DUYbt.AR HARVEST -5, 'P"R1 MARY f RF"lA 
DATA 
:::c: 

T 1 !:> l 0.000 0,000 O,OviJ 
l l 5t: 0.000 0,000 l4,019 
T 1 S3 ri. 502 14•245 ~2.~(.)0 
T 1 S4 8,469 6,098 2,139 
T 1 s :i 92.143 74,6f4 5,355 
T2 51 3,659 76,2 4 11,691 
T2 S2 75,"59"8 70,000 0.053 

t~ S3 t6,959 17-~70 }9,2Y5 
S4 9 ,l 4 7 71. ()2 2,9U6 

T2 !) ~ 75,12 0 t • 512 t6.~26 
l3 St 73,611 13,514 f~:i:? T3 52 73,364 76,0ol 
T3 S3 72,851 73,5~9 2.000 

t! S4 ,6•595 ti•604 8,517 
55 0,4 6 . - .i166 76,3 9 

Tt:DOycEAR I HARVE"ST Si PRlM"'RY I ktlA 

TS M(At-. S 
======== 

1 2 3 4 5 

T 1 o,OjQa 4, 6 7 3a :.,3 • 9v5b 7 5 • 5 ~ 9ca 17,377a 
2 6 7 • 1 8 8c 71 • f; ~ 4cd (7,9 • 1d 7 6. o O Sea 16 • 18 ~cd 
3 7 3, 1 91 cd 7 3 • 4 2 :Scd 12 • 7 Y 3cd 7 2, Ob 2cd 7 6, 6 cd 

T t.ODYt1£ f\ R -i HARV[~ r·- 61 r R I t~ ARY I kf .l A 

DATA 
:a::s: 

Tl ~1 0.000 O,OvO u. uuo 
T 1 s"'- O,OJO 0,0(;0 o.uuu 
T 1 ~~ 17,$43 -'!7,4b9 19.i49 
Tl S II 5, 26 f3•000 2.0~1 
T1 S5 68,528 8,912 t2,7'i.f 

t~ 51 71,220 f9,99B ~8,545 S, 71,420 9· 44 2, 8'; 7 
1 2 s:, 7 ,434 7 • 14 3 75,t.o8 
T2 !) 4 73,953 72,637 72,~~6 
12 5~ 68,246 73,584 74,677 

11 &1 71,698 73•~l9 19,,70 

t ~ , . 
7~• • 39 72• ~9 ~ 3 ~ 7 ~! 7 • 04 78,0 5 o:B~2 

li S4 ,,.909 75•648 fi:1~~ S5 1 ,4155 TS,238 

TEDuYbE.AR I HARVEST 6i PRl M"R Y I kFIA 

1~ t,,[ANS 
a::c:::: 

l £ 3 4 5 

1 1 o,O QOa '). 0"' Oa .i4•7~0b 73 • b 4 9a l3,3b9d 

2 6 6 • 5 5 4c 73, 6 j(>d 16, 7 :-.. sa 7 3. Oo 2a 12, ~ 6 9cd 
3 71•833cd 70, 808cd 75,8'i7d 75,631a 7 5 • 20d 



APPENDIX 18: PERCENTAGE OF FERTILITY (PERCENTAGE OF SEEDS 
"C" DEVELOPED FROM ALL 4 BASAL FLORET POSITIONS 
OF ALL SPIKELETS) PER SECONDARY HEAD= RFIA 

Tc.ODYi.;EAR : HAR'J[ST liSLCCtluARY TOTALS I RFIA 
DATA 

11 
T1 
Tl 
12 
T2 
T2 
T3 
T3 
T3 

S1 
S2 
S3 
51 
S2 
53 
S 1 
S2 
53 

TE.ODYuU,~ 

T ~ t-i [ ,d, S 
======== 

Tl 
- 2 

3 

0.000 
0.000 

141851 
43.678 
29.825 
32.653 
15.253 
41.9 ·)5 
so.273 

0.000 
0.000 

18-436 
41 • 4LI 1 
31·658 
4 ti • 8 7 8 
47.90/J 
35.521 
49o?j8 

HARV ES T 1} SL S Gt I LI ARY TOT AL S : RF IA 

1 

o,oaoa.. 
37.112C 
21.959bc 

2 

o.oooa 
38.Qlte 
2 9 •OJ 4 be 

3 

l 5 • 241 ab 
J712J4e 
.,6.0::>2c 

TEDOYGEAR I HARVEST 2JS~CGN~ARY TOTALS & RFIA 
DATA --------

T 1 
Tl 
Tl 
Tl 
11 
T2 
12 
T2 
T2 
T2 
13 
13 
T3 
T3 
T3 

S1 
S2 
S3 
54 
S5 
s1 
52 
S3 
S4 
S5 
S1 
52 
S3 
S4 
ss 

======== 
Tl 

2 
3 

0.000 
0.000 
7.101 

52,778 
75.455 
44.444 
59.091 
71.204 
37,50'.'.l 
7 3 .• 3 3 3 
4e.077 
61-622 
68.108 
59.322 
61,714 

1 

o,nooa 
52,146b 
5 4 • fi 11 be 

2 

o.oooa 
63 • 0 l 7bc 
5 5 • 4 31 be 

0.000 
0,000 
8.458 

S6.977 
t5a979 
60,843 
06,071 
55,862 
63a9S3 
C>4•286 
50-303 
~8.940 
(18.421 
64,912 
61,728 

3 

613l6a 
c. 3 • 1 u 5 be 
ci6.6'+8e 

Q.(JQO 
0.000 
3.390 

53.552 
:i9e8~0 
51 .149 
63a8d9 
62.428 
62.983 
51.592 
~S.455 
45.732 
63.415 
66.474 
67.ooo 

4 

!>4 • 4 35be 
:i4a812be 
c, 3 • 56 9 be 

5 

o7,105e 
u 3 ,O 70bc 
o3e481be 



APPENDIX 18: CONTINUED 

Tt:.UW'fi;.;t.AR 

LiATA --------
Tl 
l 1 
l 1 
T 1 
T 1 
12 
T2 
12 
T2 
T2 
T3 
T3 
T3 
l3 
1 3 

~1 
S2 
S3 
S4 
S5 
S1 
S2 
S3 
S4 
s~ 
S1 
s2 
S3 
S4 
S5 

H.ouytiEAR 
T ~ l-iE A '1 ~ 
======== 

Tl 
2 
3 

0.000 
0.000 
0.000 

38.776 
63.855 
70.9d8 
70.690 
65.169 
62-353 
63.687 
69.945 
61.491 
61,3~0 
64,481 
74.211 

0.000 
0.000 

14-525 
63t6J6 
e7.Q39 
62,651 
63.910 
b1•446 
56.647 
62•4~8 
60t119 
65.405 
bl•Ol7 
b5•574 
c7.Q39 

KflA 

HARVEST 3i5~CuN~ARY TOTALS I KflA 

1 

0 • 000 a 
6"),923 e 
6~t951 e 

i 

0 o ouoa 
66 1 4J$e 
61 • o-; 7e 

3 

4.8 .. 2 a 
1,1)tQJ8e 
03•5J2e 

4 

48.732b 
61,787c 
{; 3 • b {> 4e 

T£0LJYbEAR & HARVE~T 4JSt.Cu tJ 1.AkY TUlAL~ I KflA 

OATA 
s::1: 

Tl 
11 
Tl 
11 

l~ 
T2 
12 
12 
T2 
13 

f¾ 
T3 
13 

TlOUYciE.AR 

T~ I-IEAt-.S 
~==z:::: 

l 

0.000 
0,000 
0.000 

48.588 
670598 
63.889 
61.957 
62-353 
65,426 
64,205 
54.658 

gi: 6~r 
63.976 
66,8)1 

0.000 
0•0(;0 
9.7JO 

()70630 
06tl 11 
:i5•346 
~7,317 
70,952 
b5a426 
b2d~3 
47,977 
,~.566 
bl,6~2 
63,128 
t-5 • 2 4 4 

HARVEST 4i5~C~ N~An Y TuTALS 

J 

rtf I A 

4 

5 

'.;)8 • 4 2 4be 
o 3 • 3 72e 
Q9 • 305e 

5 

l 1 O • 0 0 0 a 2 , 5 iJ 4 a 3 • 2 .. 3 a :, 4 • o (.) O b u 5 , 9 4 6 ed 
2 6 o • p, '.) 7 bed f.J 4 • 4 4 'J bed c,;, 9 , 6 v 2 d c. 4 • 7 t. 8 bed v 2 • 7 5 7 bed 
3 :> 7 • 4 0 8 c o 3 , 9 l 7 bed (. 2 o 2 , 0 bed CJ 2 • ~ 2 0 bed u 3 • 8 9 0 bed 



APPENDIX 18: CONTINUED 

T t.DuYut. ~R 
DATA --------

Tl 
Tl ~~ 
T 1 S3 
Tl $4 
11 s~ 
12 s1 
12 S2 
T2 53 
T2 $4 
12 S5 

f¾ ~} 
T3 Sj 
T3 $4 
13 S5 

T~ MEAN~ 
======== 

T 1 
2 
3 

llOl,YbE.AR 
DATA 
==== 

T 1 Sl 
T 1 s~ 
T 1 $3 
T 1 $4 
Tl S5 

t~ S} s C: 
T2 $3 
T2 54 

l~ S5 
Sl 

fj s, 
s J 

13 54 
13 s~ 

llDLiYoE.AR 
T~ t-![I\NS ==:=:-=: 

Tl 
2 
3 

' HARvEST SJ S .. CuNuAi<Y TOTAL~ t< FI A 

0 .0 00 1.6as o.uuo 
0.000 1U.J66 o.ouo 

11.892 Jl •414 5,789 
38,857 OO•OUO ~6,2Y1 
701501 b21~93 (;6 .304 
701rH ~8 1 96 !:>8. 4uO 
71. y; !>8 I es 7 ~2,5~0 68 1 6:) ()61607 31t 8 
601494 ol,714 o0,241 
S7a764 !>8 1 60 7 ~5.882 
&r:9~g tj•6,6 to:l~g 0 I 9 5 
63,095 56, 74 ~9,6~9 
60,811 ~1,6~3 e,1,6 7 
661667 13•0 7 01,,02 

1 c j 4 

Qal562a 3 • 4'..J :';ia l 6 • 3 u Sb ~ 1 1 7 l 6e 
6 '? , 5 4 O-:d :.> 4 • .3 :j 4d 1.1"1,S'tld (;; 0 •bl 6ed 
b 3 • f\Q{Jed 6 3 1 H4ed .J '1 • 8 't 6ed :i8.1dJea 

HARVEST 6;SL~O Nu AHY T~TAL~ NFIA 

0 ,01)(' 
O,OtJO 
0,000 

SRel:>2 
44,231 

~~:!~9 
5 8 ,696 
5 5 ,824 
66,5 0 5 
69-1 0 1 
70,4'.lS 
65,426 
62,755 
64.t 71 

151847 
010vO 
3 • 405 

61 '376 
C>21694 
c2,s~o b417 3 
bl•O 8 
~7"143 
64•2v5 
b0,843 
57,047 
64,921 
58,7b6 
65,641 

HARVEST 6Js~;C,NuARY TUTAL~ I KFIA 

1 C: j 4 

5e? o2 a o.ouua 2•3l0a '10, :2 '.) 5 be 
5 7 • A 0 4 be 62, 9:., 7 be '-' l • 7 4 3 be ;, 8 • 7 o 7 be 
66•<'56e o 3 • 4 7 4 be v 3 • 2, 6 be :i 7 1 4 16 be 

5 

v 6, 5 8 6d 
;,,Q, 7 7 led 
;.; 6, 982d 

5 

.)5,866b 
u 3 • 909 be 
u5 • 24 5 be 



APPENDIX- 19: PERCENTAGE RELATIVE STERILITY (PERCENTAGE 
OF TOTAL STERILE OVULS "D + R" FROM ALL 4 
BASAL FLORET POSITIONS OF ALL SPIKELETS) 
PER PRIMARY HEAD= RSAA 

TLOUYbtAR & HARVEST 1iPttlMANY TuTAL~ kSAA 
DATA ===: 

T1 
T 1 
T 1 
12 
T2 
T2 
13 
T3 
13 

s1 
~2 
S3 
s1 s2 
S3 
S1 
S2 
~J 

,1,053 
55-446 
161055 
26.768 
20.755 
17.962 
t:5-128 
21•560 
17•209 

TlODYu~~R & HARVEST lJP~IMAKY TwTALS RSAA 

TS MEIH~~ 
=====•== 

l 1 
2 
3 

- TL DUY i:H. AR 

DATA 
==== 

T l 

l ~ 
Tl 
Tl 
l 2 
T2 
T2 

t~ 
T3 
i3 
fi 
T3 

TE.ODYbEAR 
T::i M[At-.S 
====2=== 

2 l 1 

36e224a 
23e547a 
2t II 791a 

68 • 6 70b 
2 0 • 716a 
21 • S 7 3a 

~ 3 • 9U0a 
l 7 • 5 0 6a 
l 8 • 2 d 3a 

C 

1 

100.0JO 
98.0 00 
55,670 
14,747 
20,874 
30e2'44 
21 .154 
22.2~2 
21 .395 
16,268 
3-tl,9~4 
23,671 
17,972 
23.148 
17,130 

HARvtst 

2. 

li.iO•OUO 
90,69e 
46,119 
19,266 
13,462 
22,396 
24,152 
17,808 
~2,660 
i::'.0•000 
~2•596 
21,675 
i3•445 
20,833 
16,9G4 

·2sP1dMArtY TiHAL~ 

3 

Tl l uo." .JQd 94.9.32d ;.)5, 1 '79c 
2 2 6 • t- :> 2b 22, 8 .. oab l 6 • 1 '75a 
3 271576b 2 3 • 6b 7ab ,0 •-6~ lab 

RSi-lA 

4 

, 0 • t I.J bab 
tO • 7 3 2ab 
,d. 70bab 

5 

17.115a 
• 7, 0 3 3a 
.. 6 • 920a 



APPENDIX 19: CONTINUED 

T[Q(;ycEAR t HARVEST 3J r-RH1ARY t<SAA 
DATA 
==== 

T 1 ~l 10 0 .0 00 ~ iJ O. 900 b6,3tl 
1 l S2 100.0 00 90. 41 96,2~6 
11 S3 42,342 J3.Q10 1+818Jf 
T 1 S4 24.000 c:4•6~1 22 .11 !) Tl S5 22,449 21.so9 20,6~7 

l~ Sl 23,529 ~6.14 ,1,267 
5£ 27,000 c:4,299 22.fi,6 T2 SJ 21 .a~9 18,265 ~ 3 • Ci 7 T2 S4 22,2 17,593 ,2 • l:J 9 7 

T2 ~~ 20,096 19,263 ~ 0 • u c,5 T3 s1 24,!>S4 25,962 ~8,090 TJ ~~ 26,087 ,~-791 ~!:~~A TJ 20,000 l • 068 13 S4 17,,61 ~!•ri1 26,bOl 
13 S5 16, 40 £ • J8 , 1.154 

T!.l M[A1'1S 
=======: 

l 2 ., 4 5 

Tl 95, 4 4 Oc 95 • 6 :> 6c ~ 1 • 3., 6b ~ 3. 5 8 9a l 1•535a 
2 2 3, 6 4 ea 2 4. 7 O Ba ..: 1 • 0 o ?a iO • Y~2a • 9 • 8 2 Sa 
3 2 6 •? 0 2a 2. 3 • 5 t> 9a 19 • 516a d. b:,Oa .:.o.677a 

·rcoovciE.AR I HA"RvEST 4) rRlH~AY kSAA 
DATA 
==== 

Tl ~1 100.000 100.ouo 1u0d.1viJ T 1 s2 91,534 r;7•71 7 b4.4!:>6 
T 1 S3 41,364 44,231 43,C,~9 
Tl S4 18,868 i2 1 • 8 1 8 18,519 

f~ ss 17,757 17,788 16,0~~ 
s1 23.t 16 ?1-495 j 4,0;;6 

T2 s2 24,885 t0d42 "0.9~2 T2 Sj 21 .1 0 6 19•266 1e.0i,:> T2 ~4 11.476 t: 3 • 1 :> 3 t::2.37~ T~ s~ 2 2 .010 ,2,059 l8odb0 

l¾ Sl 26.,ge "26.t9g ~6.tgf s2 28 • 0 25,23 "2,!:> T3 S3 26.368 cl,154 22.170 
t¾ S4 19,214 1a.s19 19 .t)94 S5 14,833 19,431 ·1 , 5 3 6 

llOOYbEAR I HARvE!iT 4J fRlM~RY I kSAA 
T~ t-l[At-4S 
a::=:=== 

l 'i. 3 4 5 
1 1 1 V (: • n lj Qg 91 . 2.;eif • 2•8.;,,8e 19 • 7 J 5ab .1.7,2\)Qa 

2 2 :t • ~ o 3bcd ~ 2 • 1 .;. ubcd ~ 9 • 4 ;,;, 9 ab , 1 , (1 9 1 abc ~9 • 97 6.abc j 2 6 .156a 25 • 5.Lka , 3 • 2 J 1 bcl>- , l 8 • b · 6 ab l • 2 6 6a 



APPENDIX 19: CONTINUED 

TLDliYti[AR 
DATA 

HARVEST 5; PRlM~RY t hSAA 

&::= 

tl 
T 1 
1 1 
11 
T2 
12 
1 2 
T2 

fi 
13 
T3 

li 

Sl 
S2 
Sl 
S4 
ss 
51 
s2 
S3 
S4 
s~ 
51 
s2 
53 
-54 
S5 

100.ouo 
100 • 0 '.,)0 

45.024 
20.096 
17.411 
23.902 
21.5J1 
19.355 
171ou2 
22191;)7 
22.685 
22.697 
201814 
27.164 
24.702 

llODYbEAR 
T~ t-l[At-iS 

HARVE~T 5; ?klMARY 

===:i:::::: 

T l 
2 
3 

l 

10u , OCJO d 
25•'.'34ab 
24,193 ab 

:.::: 

95,327d 
2'5,970b 
'2. 3 • 6 '4 3 ab 

3 

'+517u5C 
!9.t/0ab 
, 3 • 12 4 ab 

kSAA 

4 

;d,~76ab 
2 0 • '14 5 ab 
~2.l)J'.)ab 

TlOOy~EAR I HA~Vt~T 6J ~RlMAR1 ~ HSAA 
DATA 
•=== 

Tl Sl 
T 1 S2 
11 S3 
Tl ~'+ 
T1 55 
T2 Sl 
T2 52 
T2 S3 
T2 S4 
T2 S5 
T 3 --S1 

fl ti 
13 S4 
T 3 S5 

100,0uO 
100.000 

-- 42. -8~7 
24.074 
31,472 
28.760 
28.571 
22,566 
26,Q I~? 
31,7'J4 

-2-6 • 302 
27•6'11 
21.296 
241091 
22. 5 35 

lv0,000 
1 CiO • 000 
~21511 
21.000 
21-066 
40-102 
13 • 256 
22•857 
~7.J63 
i:6-316 
z6•471 
271041 
,1,905 
~4d52 
24.762 

T £ O Ci y lH. AR : H-A RV (:n 6; t' 1' l MARY I -NS A A 

l!) t-lEAI\$ 
c:::::i::::-: 

i l 

~ 

l 

lur1.00oa 
33,A46b 
2E1 .t 67 ab 

4 

5 

.::0,406ab 
,d.8o9ab 
18t484a 

5 

.::61611a 
,7.731ab 
"4e180a 



APPENDIX 20: PERCENTAGE RELATIVE STERILITY (PERCENTAGE OF 
TOTAL STERILE OVULES "D + R" FROM ALL 4 BASAL 
FLORET POSITIONS OF ALL SPIKELETS) PER SECONDARY 
HEAD= RSA.A 

Tl:..DIJyd.AR 

DATA 
==== 

11 
l 1 
T 1 
T2 
1 2 
12 
l 3 
1 J 
T3 

Sl 
S2 
S3 
Sl 
S2 
S3 
S 1 
s2 
S3 

31.720 
28.7d9 
4115..:34 
31,034 
2619 =J1 
281571 
31.053 
23.810 
281962 

KSAfi. 

T(DDYut..AR 

T;;, MEANS 

HARVEST li5t.L.l.dl1.1ARY TOTAL!) r<SAA 

======:: 
Tl 

2 
3 

1 

2fi.1 1J8 a 
2n1?23a 
~7.162a 

2 6 ,dvua. 
27, 0dua 
~R,34oa 

3 

1.;5, Q,4b 
,'713~9a 
.:.815.Ha 

TE.ODYbf..AR I HARVEST 2i5L:Ll~uARY TOTAL~ 1'SAA 

DATA 
==== 

Tl Sl 1001ovo lvO,OuO 11.,0,0vO 

fl S2 1001000 1eio1000 1 ~o I v~o S3 921899 91,542 6,b 0 
Tl S4 471~22 431023 46144d 

l~ s~ 241 45 34.~2, 40.1.-:'.0 

~~ ss.ss6 j 9. ) 4816~1 
T2 401909 33•9i9 j6.l 11 

t~ s· t8.7'f6 4'+ d ~9 j~,57~ sl 2.SJO 36,Q J , 0 1 
l2 s~ 26,6~7 35,714 4814U8 
T3 s1 5119~3 491697 j4,:;,4:::> 
T3 s;:: 38.3 8 411060 :.41268 

ti SJ ~b:~J~ Jl,579 3~15b5 
54 .1s,09e J • 5~6 

T3 ss 381286 38,2 2 33,uuo 

T~ MEAt-.S 
-======== 

l l 3 4 

Tl 1001000 c lU0,0vuc ~3,6(.;ilt:: 45.Sc~ 
2 471~54b J 6 1 9:, 3 ab .> 6 • 8., ~b 45.lc.93.b 
3 45.3S9 ab 44,5cYab .. 3.3,;iai, ;; 6, '+ J lab 

5 

J21895 a 
J 6 1 9 30 ab 
.;i6,519ab 



APPENDIX 20: CONTINUED 

H.uLYuEAR l HARVEST 3JSL:u l'H,ARY TOTI-IL!) 11SAA 
DATA 
:::: 

1 1 
11 
T 1 
1 1 
Tl 
T2 
12 
T2 
T2 
T~ 
T3 
1 3 

fi 
T3 

100,000 
100.000 
100,0uO 
61.224 
36-145 
29,012 
29,310 
34,831 
37,647 
36,313 
30,055 
38,509 

i~:gr8 
25,789 

TLULY~lAR I HAPVEST 3JSLL~NuAkY TOTAL~ kSAA 
T~ t-': [ANS 
======== 

T 1 
j 

1 

l0o,l')QQc 
34•077d 
37•049a 

2 

100,0u0c 
33,5'15a 
38,903a 

3 4 

::i1eto8b 
j8,213a 
J6 d Jb a 

TLDLYblAR 
DATA 

HARVEST 41SLt~NuARY TUTAL~ kSAA 

&::= 

l 1 
T 1 
T 1 
Tl 
f~ 
12 
12 
12 
T2 

fi 
T3 
T3 
13 

100,ouo 
100.000 
100.000 
51,412 
32,402 
36 el 11 
38,043 
37,647 
34,574 
35,795 
45,342 
40,373 
35,97<) 
36,224 
33.149 

TLDlY~lAR a HARVEST 4J5~L~ N~A KY TuTALS ' nSAA 
T~ MEAt-.S 
======== 

Tl 
2 
3 

1 

1O0,n0oa 
3 9, 193abc 
4:? • c; 9 2bc 

, ) ... 
'17,4Jbd 
j 5.:; ciuaoc 
3 6 • 0 ~Jabc 

J 

'16•7-;>7d 
.;,Q,Jj8a 
-' 7 • 7 v Oabc 

4 

i+S, l .>2c 
JS• 2. 7 .2abc 
J 7. 7 oOabc 

5 

'+1,576b 
J6,628a 
J0,695a 

5 

.l 4 • 0 ~ 4 :!:c 

.J 7 , 2 4 3 abc 
J 6 • 110 abc 



APPENDIX 20: CONTINUED 

TlD~YolAR l HARVEST S;s~,o~uAKY TOTAL~ KSAA 
DATA 
==== 

T 1 
Tl 
T 1 
T 1 
11 
T2 
12 
12 
12 
T2 
13 

fl 
T3 
13 

T~ MEANS 
z======= 

Tl 
2 
3 

1 

100,000 
100,000 
88,108 
61 .143 
29,439 
29,756 
28,205 
31 .343 
39,5J6 
42,236 
36,364 
38,202 
36,905 
39,189 
33.3.33 

2 

'j 9 • 4 3 8a 
3 7 • 4 6Qab 
3 7 • 000ab 

9 6, 54 Sa 
.3 5 • 6 l ()a 

3 6 • 8;:) 6ab 

-;8.Jl5 
cY,6J4 
68,S~b 
4<J,OUO 
37 -107 
41,104 
4 l -143 
j.3,3:,3 
j8,2o6 
41,3J3 
36,)C.4 
32,955 
43,226 
48,367 
i6,923 

3 

o 3 • 6 J5c 
J0•4~9a 
4t O • 1 :.i 4ab 

4 

4 8 • 284b 
3<i, 184~ 
41•967 ab 

5 

J3,414 a 
J9,229 ab 
J3,018 a 

TEOLYbEAR a HARVEST 6ISLC~NuAkY TOTAL~ KSAA 
DATA 
==== 

Sl 
S2 
SJ 
S4 
ss 
Sl 
s2 
S3 
S4 
S5 
S1 
s2 
53 
S4 
S5 

100,000 
100,000 
100,000 

41,848 
55,709 
43,860 
40 el 13 
41 .304 
41.176 
33,495 
30,899 
29,545 
34,574 

i;:~~~ 

b4el:>3 
lCI0,000 

96,535 
38,624 
37,306 
37,500 
·· s,221 
ie,922 
42•8~7 
35.795 
39,157 
42,953 
35,079 

i!:§~~ 

TlOL"(l.)[AR a HARVEST 6iSi..Cu!h,ARY TUTALS KSAA 

T!:> l-',E~N5 ===:==== 
1 

Tl 9 4, 718c 
2 4~e596ab 
3 3 ~ • C) 3 4a 

~ 

1 i.l O • 0 u Oc 
J 7 • 0 q 3ab 
3 6. St oab 

3 4 

J9 • 7 4 5ab 
't 1 t 2 j Jab 
'-2 • 5 o4ab 

5 

-+ 4, 134b 
.J6t091a.u 
~ 4, 755ab 



APPENDIX 21: STERILITY INDEX (PERCENTAGE OF STERILE "D" 
OVULES FROM ALL 4 BASAL FLORET POSITIONS 
OF ALL SPIKELETS) PER PRIMARY HEAD= RSA 

T[OOYblAR I HARVEST llPKlMAKY TuTAL~ kS~ 
DATA 
:i=:= 

fl 
Tl 
T2 
T2 

l~ 
T3 
T3 

~~ 
SJ 
Sl 
s2 
~t 
S2 
S3 

46dl599 
52,4664 

7,92U8 o,uouo 
o,uOOO 
8,0000 ,uOOO 
O,UOOO 
0,0000 

(.,. uooo 
J4 d 564 

O,vOOO 
0 • 1.1000 u,vcuo 
Cl• 1.,000 
Cl,1.iOOO 
c,,uooo 
ve1.,Qv0 

1.i1 ov ·· u 
59: C:,3~ 8 

~.9057 
C,OOuO 
(i,0000 
o,oouo 
u,OCIUO 
v,ouoo 
v,oue;o 

TLODY~EAR I HARVEST llP ~ lMAKY TUTALS kSA 

TS t-lEANS 
•======s 

Tl 
2 
3 

1 

15.6?.C,Qa 
o,uoooQ 
o.ooooa 

2 

48,;;,519b 
O,uOvOa 
O,oouoa 

3 

Jt94"2a 
v,uOuOa. 
U,00v0a 

H. D Li Y l:. t A R : H AR V E S T 2 i P Ii l ~ A K Y h , T AL ~ R S A 

DATA 
s::: 

l 1 
Tl 
fl 
T 1 
12 
T2 
12 
T2 
12 
13 
T3 
T3 
T3 
1 3 

71 .357 
.6f3 • 000 
35,567 
0,000 
0,000 s.as4 
0,00 0 
0 ,966 
0 ,000 
0,000 
1,523 
0,0uO 
1,382 
0,926 
0,000 

80,460 
o9d02 
~7,397 

0,000 
0.--000 
3,646 
0,000 
0.4~7 
0,000 
o,ouo 
0,481 

8:g~g 
0,463 
0,000 

lLDL·YctA R : tiAPVE~T 2iP1:lt-lAr<Y TlJTAL~ ~s ... 
T~ t-J[At-iS 
=======::: 

T 1 
2 
3 

1 

7 7 • 11 S 3e 
~,636b 
1 • R:; 3ab 

!i9 ,3J2d 
0 . 0 u Oa. 
0 • O '.I Oa 

3 

J4,4;.;,0c 
0 • 6 J la. 
1 • 81 lab 

4 

1 d 76ab 
0 .147a 
o~ 9 J 9a 

s 
o.oooa 
0, oooa 
0 • OOOa 



APPENDIX 21: CONTINUED 

llDCY"lAR l HARVEST 3; PUMA"RY f<SA 

DATA 
==== 

T1 51 ~6•6i?O ~8•5~5 10,377 
T 1 ~2 1a9;;)8 0.) 0 3. 1l 3 
Tl 53 18,018 15a049 ,6.CJ4/ 

fl 54 2.soo 3e2S6 ~.288 
5~ 0.000 0.900 1.678 

t~ 51 3,§09 ~:4~~ ~.202 
52 1. 00 ~-174 

T2 53 0,4o5 0.913 o.uuo 
T2 54 0,990 0.000 1 • bbY 
T2 ~, o.957 Q,000 o.cuo 
T3 Sl 212:32 1,923 010UO 

ti ~~ 1.449 0,930 Oe41Jb 
01090 0.090 0,01)0 

Tl S4 Q,9 6 o_. 4 4 01'193 
l3 55 0,0:JO 0,000 o.cuo 

Tt.01.iYUEAR I HARVEST 3; PRIMARY RSA 

T:, 1-lEMiS 
======== 

1 2 3 4 5 
Tl 71,A.44c 7118l'i: .9,71,14b 3 .(," la 0,626 a 

-2 ? .141 a -1 • JoO:t 0•4:.i9 a O,'l~f 0 • 319 a 
3 1,385a 0,959a 0 • OiJO a 0 • 64 a 0,000 a 

TE.OliYbEAR ' HARVE~T 4' FRlMI\RY ' RSA 
DATA 
.:z:: 

T 1 Sl 74,879 J7•714 1e.r.,4r 
Tl s~ 6~1667 2 ,-6C 3 !18,549 
T 1 53 1 .273 201673 19.307 
T 1 S4 o.ouo 0.4~5 o,ouo 
T 1 ss 11402 0,46 • 11835 
12 St 0, -000 __ Q, 46 0,9~2 12 s~ 010uO 0.000 0.4 6 
T2 53 1.5.J8 0.917 o.476 
f~ 54 o.o,o 0 • Of.iO o.913 ss 0.14 .8 - - _ o. 490 1,3~6 T3 51 3.738 4•286 t.9 0 
fj s~ 1.951 01476 1,362 

S3 1,493 1.923 o.472 
T3 S'I 2,,29 -0. 4o 3 0.4o1 
T3 S5 0.95 0.474 o.i;48 

T~ ~1(;. NS 
======== 

1 i 3 4 5 

Tl 77,150d !>5,94JC l9,0o4d Oel52a 11239a 
2 O•ll76a o. DYa 0•9o7a 0,3u4a o.7ola 
3 3.331a 1.27oa 1•2~6a 1.lcHa o,793a 



APPENDIX 21: CONTINUED 

Tt.ODy o(A R HARVEST 5; ftd MARY t<SA 

DATA --------
Tl Sl e9•~6S 7 4 ,771 09,995 Tl s2 l • 23 09•g93 0 • 7:J 7 
T 1 S3 23,213 2 • 30 28.311 

lt S4 ~-8 1 1,463 4,478 
s~ ,679 1,951 3,,16 

T2 s1 1.463 1,94:? 6, 03 
12 S 2 1,914 4 • ~()6 o.ouo 
T2 S3 0,0'.)0 O • 35 3.~.:::4 
T2 s At 2,370 2,8U5 0,965 
12 s~ o.,1_a 1 • 9.14 _Q,939 
Tl Sl 2 • 7 8 2-162 41082 

fl s2 2,804 0.§10 1,su6 
S3 2,7~5 1 • 61 0,500 

T3 s~ -0 ,-9 -1 -3,-046 1,463 
T3 ss 0,476 0, 0 00 1,3J9 
---------- ---- ----•---- ---

T~ M[ AN5 
======== 

l t:: J 4 5 

Tl ?t1,744c 75d~lc ,L,6,4;.;4b 2,'IJ7a 2,649a 
2 3 ,389a 2,0Cl7a 1•4 v6a 2,080a 1,110a 
3 .3, 007a 1,607a 1,7,Sa 1,627a 0,605a 

T£DDY fH.AR H-AP. VE 5 f 6) 
.. 

l r rd MARY I kS~ 
DATA 
==== 

Tl Sl 79,3 8 1 76,585 ~2,297 Tl s .:'. 79,00 0 76,289 8 • 3~5 Tl Sl -25, 34~ 29,680 .. 22a366 
fl S4 5,093 4,000 7,254 ss 6,091 4,9e2 1,515 
f~ Sl 10a7J2 17, ~6 l~el'l6 s2 4,926 4,651 ,140 
T2 SJ 4,867 2, 3cH 6,4i2 
T2 S4 4,136 4,478 9,1.j5 
T2 S:> 6 _. 6 JS 6,699 3,941 
T3 s1 '8 ,019 -- 4.1112 10.1 ,5 
fl s2 4,971 7,143 ~-9 0 S3 4.16 1,905 ,390 
-T3 S4 6.3~4 ..3•627 3,5()7 
13 S5 1,87 8 3, 5 10 '1,854 

T !) ~\EANS 
======== 

l 2 3 4 5 

Tl 79,1t 2 1a 77,871d ,5,7;;8c 5,,..~9a 3,696a 
l. 13, P,ts l= 4, 9 (J 6a 4,5:;;7a. 5,S-,>3a 5,758a 
3 7, 522a 5, 0i9a 5d ~4a 4.~~6a 3,514a 



APPENDIX 22: STERILITY INDEX (PERCENTAGE OF STERILE "D" 
OVULES FR.Cl'1 ALL 4 BASAL FLORET POSITIONS OF 
ALL SPIKELETS) PER SECONDARY HEAD= RSA 

TlDVYoE.AR 
Di-TA --------

T 1 
T 1 
T 1 
T2 
T2 
T2 
T 3 
T3 
T3 

Sl 
S2 
S3 
s1 
S2 
S3 
S1 
s2 
S3 

T::; l·i EnNS ======== 
T 1 

2 
3 

HARVE!>T liSiCutJuAkY TOTAL~ i RSA 

0.0000 
0.0000 

14•d5l5 
0,UODO 
O,GOOO 
0.0000 
O,0OJO 
0,0000 
0.0000 

2 

l;,uooo 
u,uooo 

23.4637 
(J,uooo 
u,uooo 
C,uOGG 
O,vOCJO 
Ci,vooo 
u,vOOO 

3 

o.oauoa 1o,SU4b 

0.0000a 
C,OOUIJa 

O,OCHJOa u,OOGOa 
:J.OJUCJa Li,COuOa 

(.),[J(;(.)O 
u. ouuO 

11,3990 
U,OUuO 
(;.0000 
o, .:)vJO 
(,.!)0uO 
li • 0Ui.i0 
i.i•OuJO 

TE.OLYclAR 
DATA 

HARVEST 2iSLCW N~ARY TOTAL~ I KSA 

==== 
11 
Tl 
Tl 
T 1 
T 1 
12 
12 
12 
12 
12 
13 
T3 
13 
13 
13 

======== 
T 1 

2 
3 

74,7 06 
69,022 
62.130 
16.111 
7,727 

22,222 
10 ,227 

3.6¢5 
30,978 
4,615 

19.231 
8,64Q 
3,784 
9,605 
6,857 

1 

71,1a8c 
l6•3~5b 
15,703b 

2 

60o4'11C 
6, 4 ~ 23.b 

1 3 • 2 J &ib 

iv,5~6 
70,349 
CJ 4 • 6 7 7 
11,047 

3,608 
11,446 

1,7b6 
10-345 

4,651 
10,204 
.::0,606 

7,2c:s5 
2,632 
5,263 
4,938 

3 

1.13,9.i::($:: 
6 • 5 ~ ?ab 
4•0J5:i. 

4 

14, 5 l 7 ab 
14,271 ab 
6, 4 'i 7 ab 

5 

7 el 72 ab 
11•522 ab 

5 • 765 ab 



APPENDIX 22: CONTINUED 

TL(.; Li y c EAR : HAP VEST 3) Sc.. Cu I~ 1.i A k Y T (J TA L ~ KS A 

DATA 
==== 

tl 
Tl 
11 
Tl 
T2 
T2 

t~ 
T2 
T3 

fi 
li 

1 ~ t-1[AN~ 

======== 
1 

71,8:>6 
70,7u7 
68tl56 
29,932 

6,6~7 
6,790 
4,598 
3 933 

11: 765 
7,821 
6,557 
6,832 
7,975 
9,836 
3,684 

11 7Q,8J4C 
2 

71,617c 
7 dd4a 
7.608a 

2 ~,:?13a 
3 b•"01a 

Ci 9 • 7 4t 4 
75,000 
54.749 

~-802 
3,3J2 

10,241 
9,774 
5,422 

12 el )9 
5,202 
7-143 
3,7b4 
7,910 
3,279 
1,676 

J 

1.,610Y4c 
S•4~0a 
7,21,;Sa 

" 
,0,~47b 

9,350a 
6 .147a 

Tt.DuYiJt.AR 

DATA 
~AR VE S T 4 J S .. 1. u IJ u ARY TOT AL~ rt SA 

:::= 

Tl 
Tl 
Tl 
Tl 
Tl 
T2 
T2 
T2 
12 
T2 
13 
T3 

ti 
T3 

======== 
Tl 

2 
3 

70,056 
68.J',il 
70,526 
20,904 

6-145 
6. 111 
8,1:,2 

10.000 
6,915 
3,977 

11 • 8J1 
7 • 4 '.j 3 
6,878 
~.673 
7,1:32 

72-376 
7lelj4 
c.1.001 

Oe578 
2,778 

10,963 
9 • '.;)6 
5e2.)8 
4,787 
7,647 

~0,231 
6,806 
e,1ue 
6,704 
6 • 0 S/8 

1 

7:>,Fl25c 
fl,673ab 

1~•?24.ab 

~ 

6 8 .QJ7 C 

,5.776ab 
7 d47 ab 

J 

c..7,9v3c 
5•7~6a 
7,6.)2ab 

4 

l5,u46b 
6,~08a 
7,7(J8ab 

5 

d • 216a 
5,865a 
2 .333a 

5 

5,873a 
6 t160 ab 
7,441ab 



APPENDIX 22: CONTINUED 

TlDuYu£AR I HARVEST SiSLCuNuARY TOTAL~ KSA 
DATA 
:::= 

Tl 
T 1 
Tl 
T 1 
T1 
T2 
T2 
t~ 
f~ 
fi 
T3 
T3 

===c==== 

T 1 
2 
3 

1 

75.926 
79.107 
61 •622 32.ouo 
5.140 
2.927 
2.564 
s.473 
6.790 
9.317 

11 • 132 
S:s1i 
6.751 
6 • 7 71 

71 • 0 2 8d 
7.o42a 
7•~·46a 

2 

6~•47la 
5.742a 
-9,41.ilab 

3 

:J6•2:J3c 
4•7'+1a 
6•9'-4a 

4 

l8,~79b 
6o7o8a 

l O • 'I 3 8ab 

TEDi.iY.:iEAR 
DATA 

HARV[!>T 6i!:>t..:ulluARY TuTAL~ « SA 

--------
T 1 
Tl 
T 1 
11 
T 1 
12 
T2 
12 
1 2 
T2 
T 3 
T3 
13 
T3 
T3 

======== 
1 

78.91Q 
72,8J2 
7 0 .408 
11.413 
25.641 
12.2 :H 
10,734 
10.326 
9.1~0 

10e6d0 
7.865 
2.273 
9.574 

11 • 224 
6 • 9::>2 

4! 

T 1 69 • 4 7 4c 71 • 0 l ~c 
7 • 2~ 6ab 
5.7o2a 

2 10•~41ab 
3 6 • A. 4 4ab 

~7.923 
(itjeliJ8 
b9e8U2 
16e9J1 

9•326 
60548 
~•6b2 
7,166 
9,524 
9e6::>9 
e.434 
9.396 
5•2J6 

l,•7~8 
6t667 

3 

'- 9 • 1 7 9c 
7,8;.7ab 
7 • 8 It 4ab 

4 

13,3blab 
10 • 6Y 4ab 
12 • ~ 60ab 

5 

5,383a 
7 el 97a 
8, 4 6 4ab 

5 

:i. 4 • 465b 
9e793ab 
6 • 402ab 



APPENDIX 23: PERCENTAGE OF RUDIMENTARY "R" OVULES (FROM 
ALL 4 BASAL FLORET POSITION~ OF ALL 
SPIKELETS) PER PRIMARY HEAD = %RA. 

TEDCYt:EAR 
DATA 
==== 

Tl 
Tl 

· · - T 1 
T2 
1 2 
T2 
T3 
T3 
T3 

Sl 
s2 
S3 
Sl 
s2 
53 
S1 
s2 
S3 

H.DUYoEAR 

TS MEANS 
======== 

T 1 
2 
3 

r tbC ,,;u. AR : 

uATA 
:::= 

Tl Sl 
Tl S~ 
T 1 S3 
Tl 54 
Tl SS 
12 Sl 
T 2 !:l2 
12 ~3 
12 S4 
12 S::i . 

-13 . Sl 
1 3 s2 
T3 53 
T 3 54 
T3 S~ 

======== 
l 

HARVEST lJPkIMAKY TWTALS t %RA 

1 

17,674 
17,040 
21,702 
24,873 
16.749 
16,742 
19,0!18 
17,972 
20.188 

2 

2l) • 6 O 4 a 2/J el 18a 
23,547a 20,716a 
2t,791a 21,873a 

21-053 
21,287 
16,055 
26,768 
20.7~5 
17,9b2 

· 25,1~8 
21,560 
17,209 

3 

l 7 • 9::,8a 
17,So6a 
l812o3a 

H.ARV ES f 21Prd l✓.AKY TLTALS 

28,643 
30,000 
2 O • l O ·3 
1 4 • 7 q 7 
20,874 
24 • 3 9 o. 
21 .1:54 
21,256 
21,395 
16 .. • 26 8 
29,442 
23,671 
16,590 

-22,222 
17 .130 

2 
-, 
--

. 
ii~A 

4 5 

Tl 22,S47abcd· 25l-099 cd ~0•7l9abcd l8,630abc · -.7d15b 
2 2 l • O 1 6 abed 2 2 • 8 4 0 abed ! 7 • 5 0 4 ab ;:: 0 • 5 ti 5 abed l 7 • 0 3 3 b 
3 2 5 • 6 9 3 d 2 3 • 5 ~ 7 bed i ~ • 8 "¼ ·'.)abed t:. 2 • 7 6 9 abed • 6 • 9 2 0 a 



APPENDIX 23: CONTINUED 

Tt.UCiY1JEAR 
DATA 
===c 

l 1 
Tl 
T 1 
Tl 
T 1 
T2 
T2 
1 2 
T2 
T2 
T3 
T3 
T3 
T3 
T3 

HARVEST 3; PklM~RY t 1RA 

23.35 1) 
28.042 
24,324 
21.soo 
22,44Q 
20.321 
25,500 
21.395 
21 .287 
19,1J9 
22.321 
24.638 
20.000 
¼6.585 
16.740 

21,4'15 
20,370 
17,961 
21.395 
21,500 
~3.394 
£3,e:n 
17.352 
l7o5Y3 
.19 • 2 ~ 3 
24,0J8 
~1-860 
1510fl8 
i-O-.as3 
:24el38 

TEDDVu[AR t HARvEST 3; PRlMARY I ~RA 
T~ MEANS 
c======: 

T 1 
2 
3 

Tl:.otyoE..Af< 
OATA --------

fi 
Tl 
Tl 
12 
12 
12 
T2 
fi 
T3 
13 
T3 
T3 

======== 

Sl 
S2 
S3 
S4 
s~ 
Sl 
St 
SJ 
S4 
5~ 
s1 
s2 
S3 
S4 
S5 

1 

l 

23 .596a 
2o .9'J7a 
24•~17a 

t: 

2 3 d}42 a 
~3.J.::'ba 
22o(d0a 

3 

"l•t-'t2a 
"0.6v8a 
l9,5l.6a 

4 

19,'1u7a 
19,lto9a 
~1,1ti2a 

HARVEST 4; ~RlMARY t lRA 

HARVEST 4; 

2 

PRIMARY 

3 

%RA 

4 5 

5 

.:::0,9 09 a 
.1.9,5 0 6a 
l0,677a 

T 1 2 ~, P, 2 O efgh 2 5 • 2 -.I 6 h c: 3, 8 v 4 fgh 19 • 5 8 3 bcde l 5 • 9 61 a 
2 2:, • /lfJ 7 efgh 2? , Q -.i 1 defg • 8, 5, 2 abed ~ 0 • 6 ', 7 cdefg.:; O , 215 cdef 
3 2? • ~ 2 4 efgh 2 4 • 2 ~ 3 gh , 1 • 9 .J 5 defg 1 7 • o 'I 4 abc • 6 • 4 7 4 ab 



APPENDIX 23: CONTINUED 

n:oDyEE AR HARVEST 5; p-;u MARY t 1RA 
OAlA 
==s:= 

T 1 51 19a535 t:5•2~<; l91CJU5 
Tl S2 22.277 19.907 18,~24 
11 ~l r,:a~; 17•9~5 181,o~ Tl 2014 e 9.40 

li S5 14 J32 21•91! 161568 

~~ f~•439 ~o.e ,~-22f .617 ~41286 .:: , bO 
12 53 19,355 191~59 141537 
12 54 141692 1e1 so 2111s1 
12 ~, 22,4d8 1816<,0 ~ .12 . 
il ~1 191'907 :C:3•243 ,9,40d 
13 s~ 201093 18,878 t: 1 1 36 
Tl Sl 18.100 ~0•098 261000 
13 S4 261214 18,274 t815J7 
Tl ss 241286 12•365 61'164 

T£DlJyBEAR I HARVEST 5; i'RlMARY I iRA 
Ts MEANS 
•===e=== 

1 2 3 4 5 

T 1 21,256a 20 tl J6 a :L9•3J0a 191039 a !7,7':>7a 
2 21.e45a 2319\o/3a ~7,6.;.4a 18,btiS a ~o,758a 
3 21.186 a ~2.036 a .::i,3,;9a ~1,0Q8a l7e878a 

Tl-OCY6l AR I HARVEST 6i PRIMARY I lRA 
DATA s------

Tl Sl 20,619 231~15 17. 7~3 1 l Vi: 21 ,OufJ c:3• 11 2116 5 
1 1 SJ 17,512 '1'2•831 17,yij2 

f l S4 1'319df fl:889 ~g1f25 s~ 25.38 2 , !)8 
12 s1 18,049 ~2•335 18,310 
12 52 231645 181605 ;.::11963 
12 S3 171699 ~0,476 17.090 T2 S4 2118So ,218~6 18.~o9 
12 S5 25 .t l 8 19,617 ~1 tl 62 lJ s1 20•283 ~2•0!:19 19,5<;5 
13 s2 2~1886 19,898 ~9.7v3 l3 S3 11:1~9 20,9~0 }9,7fj 13 St+ 20 • .:'.5 i 1 • C., b 
T3 S5 20,657 20,952 20.386 

H:.OtJYtH.-AR I HARVfSi 61 -P'RlM ARY t IRA 
Ts M[i\NS 
======== 

1 - 3 4 5 ' 
1 1 ~o,579ab ~2.t29ab .A9•4~2ab , 0 1 9 Ci 2ab ,2,715ab 

2 l9•5o5ab 21•4 ·J4ab l81608a. d 10U'.:1ab ,d ,973ab 
3 201645ab i4d-olb 18•9i+9ab 19,bitlab ~0•666ab 



APPENDIX 24: PERCENTAGE OF RUDIMENTARY "R" OVULES (FROM 
ALL 4 BASAL FLORET POSITIONS OF ALL SPIKELETS) 
PER SECONDARY HEAD= %RA 

Tt.DUY u EAP. 

Di.TA 

T 1 
T 1 
T 1 
T2 
1"2 
T2 
13 
T3 
T3 

51 
52 
53 
Sl 
S2 
53 
S l 
s£ 
53 

T~ MEANS 
======== 

T 1 

2 
3 

H.DLiYwEAR 

DATA --------
11 51 
Tl 52 
11 S3 
Tl 54 
11 5$ 
12 s1 
12 52 
12 S3 
12 S4 
T2 - s~ 
T3 S1 
T3 s2 
13 S3 
13 S4 
T3 s~ 

l(DDYdEfl.R 

T~ "1[h"1S 
======== 

Tl 
2 · 
3 

HA RVEST 1;SiC ON ~ARY TOTAL~ 

1 

310720 
28.7d8 
26.733 
31.0J/4 
26.9U1 
28.571 
31.053 
23,810 
28.9 62 

2 

2n,1 0 8a 28.ajQa 

2 ~ • '.? 2 3a 2 7. o J oa 
2 7 • 162a 2 8 • 3 4 6a 

20•796 
2 7 • 2 7 3 
29-609 
31oB47 
.::4-121 
25-366 
18-687 
29.353 
,8.796 

3 

L 8 • 4 '.:>2a 

~ 7, 3 :;9a 
.:: 8 •5Jla 

: HARVEST 2; SL C (; ~J 1.1 ARY TOTAL~ : 4RA 

25.294 29,444 29,b~7 
30.978 £9•6S1 J0o699 
30,769 t:6,966 :H, 036 
31 el 11 31.977 jQ,0:>5 
16.818 30,412 29eY40 
33.333 27.711 j3.::L33 
30.6~2 32-143 c:B. otl 9 
25.131 33.7~3 ~1.792 
31,522 jl -395 ~9.b34 
22.os1 ~5,510 £:8,602 
32,692 ~9.091 27.273 
29,730 33,775 J0.4tl8 
28.108 t'.8•947 30.b<;4 
31.073 ~9,825 ~ 8 ,'1'02 
31.429 J3d33 ~7.5 uO 

i HARVEST 2i SLC:Ol~ u Af<Y TOTAL$ : ;.RA 

l 2 3 4 

28•212 a 30.509 a ~9,758 a 31•048 a 
31•459 a 30. 5 71 a · .rn,2j9a 30.917 a 
29,685 a 31.331 a i9•317 a 29.933 a 

5 

~s.724 a 
25e408 a 
JQ.754 a 



APPENDIX 24: CONTINUED 

1£01.;YblAR HARVEST 3; St..t.UNuAttY TOTAL~ ' ;.RA 
DATA 
==== 

Tl s1 28.144 ;;g,2~6 ,9.11)~ 
l1 5£ 29,293 ' • 900 .>Oib!::17 
11 53 31,844 JO, 26 24.6~3 
l 1 54 31.~<J3 30,4ti1 ,9.io~ 
1 1 s !) 29, 18 c'.~•609 Jl195 
12 Sl 22.~22 't. .iue ~e.~01 
12 52 24• 13 't.6 -316 ~e.2os 
T2 S3 30,899 33,L:s3 JO,6i5 
12 S4 25,882 31 •2}4 29,49J 
12 s~ ~8,49~ 32., 0 J1,'4~Y 
13 S1 3,49 32, 38 j0,909 
T3 s~ 31,677 30 -ep 1 .395 
13 S3 30,675 J 1 • 0 3 ~6.CJ42 
T3 S4 2S,683 31 t148 33 .136 
13 S5 22.105 31 •2ti5 311694 

TE.Dl.Yl)E.AR I HARVEST 3>St..CO !~uARY TUTAL~ ' •RA 
TS MEA~S 
====:=== 

1 2 3 4- 5 
Tl 2 9 • 19 6a 28,3~3a ,9,0u4a ;,,o,3~1a JO• 3 6 Qa 

2 2 5 • 864a 261411a .) 1 • 5:;, 2a , 8 • 80 3a .)0 I 7 6 3a 
3 2 9 1048a 31 • 2., 4a i9 • 2 o 3a ,9.<;o9a ,8,361a 

Tt:.OliYtilAR & HARV£5T 4JSL.CO r,,.,ARY Tul,:,LS M~A 
DATA =------

T 1 Sl 29,944 't. 7 • 62 ~ ,3,y~/j 
Tl s~ 311609 281806 ,7,oll 
Tl S3 29,474 29-189 ~7 • 717 
T 1 S4 30,5J8 .H, 792 i7,9!)7 
Tl s~ 26,257 :, l el 11 ;c:7.174 
T2 s1 30,0uO 34,591 32,907 
12 s, 29,891 t2"927 ,7.~io 
12 S3 27,647 t:3•810 c:2,~uO 
T2 S4 27,660 , 9 • 7 l:J 7 .:.9,444 
12 s~ 31,618 30,000 31 ,4i'1 

fl 
s1 33,540 31,79~ c:~. 7 7 3 
si ~~-919 e:4,6~ C: .212 
SJ .101 30.2 0 J1,0 J 

T3 S4 271551 30-168 J2,317 
T3 S:i 25.967 28o6!:>9 ~1 .363 

H.:0Cy1.,£AR HARv($T 4 ; St. ~ u 1fo A R Y TOllo\L~ lRA 
Ts MEJ..N~ 
======== 

l 2 ;; 4 5 

Tl 27ol75ab 2 9 • 4.:. 9abe ,8,7~3 abe ~0 • (;06 be , 8, 16 labe 
2 3?1519 e 26,7~~ab "q,6:,2 a , 8 • ~o4 abe Jl ,08~e 
3 Jo, 3 6 8 be 28 • 9J6abe .)Od-+8 be JO, 012 be .2 8 • 6 6 93.be 



APPENDIX 24: CONTINUED 

T£OLYcEAP. l HARVEST SiSLCL N~ARY TuTAL~ l ~RA 
DATA 

Tl 
Tl 
Tl 
fl 
T2 
T2 
12 
T2 
T2 
T3 
T3 
T3 
T3 
T3 

24.074 
20,833 
26.486 
29.143 
24.299 
26,829 
25.641 
25.871 
32,716 
32,919 
24.432 
31,461 
33.333 
32,432 
26.563 

lLD~YoEAR l HARVE~T S>~~CWNuARY TOTALb ~RA 

T:> M[kN~ 
======== 

1 1 
~ 
3 

1 

2 8, 41 Qabc 
i 9 • 5 l 9abc 
2 9, 15 4abc 

2 

2 8 • 0 7 4abc 
29, 8 7 4abc 
.2 8 • 4 j :> abc 

3 
, 7 • 3o 2abc 
"'5 • 7 i 8ab 
J3a1~QC 

4 
, 9, 305abc 
;,2,41~bc 
H • ~, 8-bc 

T~D~YblAR & HARVEST 6iSLC~ N~ARY TOTAL~ iRA 
DATA 
==== 

Tl 
Tl 
Tl 
Tl 
l~ 
12 
12 
T2 

f~ 
Tl 
Tl 
T3 
T3 

21 ,0'31 
27 .168 
29,592 
30,435 
30,128 
31,57¢ 
29,379 
30,978 
3?,026 
2i•816 2 • OJ4 
2 , 2 7 3 
25,0<JO 
26,020 
28,877 

f£0~Yb£AR l HARVEST 6iSL~u NuARY TUT~L~ IRA 
T~ 1-'(ANS 
•======= 

T 1 
2 
3 

1 

25,?44a 
31 • 955a 
27,0~0a 

;i:: 

28,9t;5a 
29,817a 
30,7tJ3a 

3 
,8,5lla 
J0•41.10a 
,8,9't0a 

4 

~6,3o5a 
j(l,5)9a 
JO d04a 

5 
i 8 • 0 31 abc 
J2 ,032bc 
i4,554a 

5 
"'9,669a 
"'6,298a 
.i::8,354a 



APPENDIX 25: PERCENTAGE DISTRIBUTION OF FERTILE OVULES "C" 
IN 6 POSITIONS WITHIN PRIMARY HEADS= RFIA 

H.ODYbEAR . I HARVE~T 1i r H Mi-;R Y I RFIA 
DATA 
s:11:: 

T 1 Sl Ii B Vr:, u.uovo u,CIOOU ci.0000 
fl Sl hA V 11 1,1, v0v0 u,uoou v.0000 

Sl ~i VT u.oovo u,CI00U 0.0000 Tl 51 V ti v,C-01JO O,C-000 U,0000 
Tl S1 liT VM w,OOvO 0,000(1 (J,0000 

fi 
S1 hT VT w,vOOO 0,0000 u.0000 
s2 li8 VD w,9ouo 4,4554 Cl, 8811 s2 hB VM 1.-• 2o5 1~.c416 i,6916 

Tl s, ~, VT ~ • b91.16 '1,4059 'h8458 
l l s~ Vb w,uOvO 1.4851 iJ,0000 

52 HT VM tJ,O0u0 J,9604 v.0000 
ll ~i liT VT ,,;,OOvO 0,9901 v,9000 

118 v~ 'ie40;;>9 1~,t.440 11. 925 
tl S3 HB VM 21.~a,1 16,b073 2u,2830 

Sj ~~ VT 1Jt84l6 16,97j5 10,9811 
Tl Sj VB Je46:-3 5 • c; 6 J ~.3585 
Tl Sj 11T VM 1u,39t.O 17.b899 o,9623 

fl ~f hT \IT ~-47:i~ ..• 69 97 J17736 
hB V ts "i,644 1.s se 9,0000 

Sl HB VM 1,;. ~ai; 3 lY.1919 l.,115000 

fj S1 h~ VT l4+e72U8 10,6667 l;i,0000 
s1 

~T 
Vb ~-~101 1.B~s2 ,:gggg Sl VM 1 •• e. ~1 5, 05 

l~ Sl Ii T VT ... ~605 J,~354 "', 0000 
S2 11P Vb l"ebU79 1Je2075 11oi, 4265 

t~ s2 hR VM 2i't970 1'1,t-113 2~13270 
s2 ~~ VT 1 • 3'+0 17. 4128 1· ,0616 

l2 s2 Vt; '+, 92(.J 1 J, 7 36 ~.8436 
T2 S2 Ii,. VM 17.73'+0 l'+tb22~ 1,,,223 
f~ !) 2 NT VT w,b9CJ9 ~.i88 4, 39 ~ S3 11P vl:j 1.c:,06'JI 13. 579 14,285 
l~ S3 11 B VM 10. C,9'15 l 9. 3 00 lo.8949 S3 t, R VT 11.-,28'16 1.10;3 17,050 
T2 Sl hT v~ -.,c,7,4 3,94 4 ;>,5300 

f~ S3 Ii T VM 11,3~4'2 1~.7695 1~,4424 
S3 HT VT =>•4 '19 :>, ·· 632 '416083 

Tl s1 HR v~ 1J,)3J3 11,f94', 11,5207 
T3 Sl ~~ VM li,~2J8 20.0000 2i,6590 
1 3 Sl VT 10,99;;i2 17,4359 16.r8j9 13 Sl HT Vt;, :J• 1 .. 3 ii::,1.i513 '+ • 4 5 Tl S1 HT VM loe19v5 lv,2564 14.7465 
Tl Sl hT VT '+, 28:- 7 J.5897 J,2258 
T3 s2 HP, Vo U,9816 12,J653 11,5942 
T3 s2 HA VM 2,,bS'i0 l',,2661 2u,7729 
fj S2 HA VT lw,~8'19 1be:>13b 17.3913 

s2 11 T Vb J • 68f.l6 3,2110 ~.4155 T3 s· t1T ~~ 1~Hi8:>7 11.4679 lle5942 
T3 s~ ti T J • (16'; 1 ... ::ie12 :,j.3140 
T3 S3 118 Vb l".t17t.1l 1~.0930 lc::,7358 
T3 S3 HB VM 1oe77i; i 11t,S14~ 1,,j396 Tl S3 118 VT 17,;;>7u 1~,o 4U to, 094 
T3 S3 HT Vl:l ;,,,63J8 ~.1163 JI 716 T3 SJ HT VM 1" • 20'16 1~.a140 1J•20 5 Tl Sj HT VT '+, ~2!)4 6,~11b Je3019 



APPENDIX 25: CONTINUED 

T~Hv t-it. A!~ S 
&s:::::E::I 

tJ M T 

T 1 Sl HA vav0VIJ3. Vt00"'()3. c,. ouvOa 
T o.oooc.a waOOwOa 1,1aOCiCOa 

2 H8 1. 770&. lva75.>2::i ~.o474b 
T va495(e la32iJ1a 0 • 3300a 

3 HB 1laJ47Sb 2val2J&d 1~a59ti~ 
T 3.y2-,Ua l,a41~1b Jt3lJb2a 

2 Sl H fl Oa74vlb 17.99.>&i 15a4625c 
T 2. • J 51 la o.07:j2:> Ja36t)Ua 

2 HB 12e147JJ 2 v • 4 4 J le 17•'+16la 
T 3.8476a 1-+a89J!l::: ~.6002a 

3 H~ 13d7llb 1oa91vlc 1b•8152c 
T 4 • ~ 16 oa 1.>•18 l 4b 5.10v4a 

l s1 HB 12a216)b 2 V • 3 9 o+ 3d 17•37J7c 
T 3t9710a 1 .> • 7 311v Ja7v04a 

2 HB 1la9870b 2V • 56o0d 16 • 8316c 
T 3 el 04 4a 1, • 4 4 'I 3b 4a9901a 

3 HB 12e!:>Olt1b 1..., • 2 l f 9d lbe504t,c 
T ~.b412a 1J•74, 7b 4•67~6a 



APPENDIX 25: CONTINUED 

DATA HARVEST 2· PRIMARY RFIA ==== ' ~••••-w -•~• ••-••-••-•• 

Tl Sl HB Vu 0.000 0.000 0,000 
------~- ---.-~-.- • .,_,.,-~~--" ·-··· -~-. ,~._,. •• -·····-~~.---- . ~·-- ... - .. ·- ···-·i 

Tl -~ l - .J:i B VM o.ouo 0.000 0,000 
I 

Ti Sl Rn ---·v T- - . ~- o .ou<>" · -··o • o o o 0,000 
Tl S1 HT VB 1.1,01.10 0•000 0,000 
Tl Sl HT Vt-1 o.ouo 0•000 0,000 
1.1 Sl r-iT -· _VJ __ o_.ooo 0•000 0.000 
Tl S2 HB VB o.ouo 0.000 0,009 Tl s2 HR VM 2,ouo 5,116 2,92 
Tl s2 HB VT o,ouo 4.186 0,976 
Tl S2 HT VB .o.ouo 0,000 0,000 

·11 S2 Hr -vw --o,-·o \JO ·o.ooo ff•OOO 
Tl s2 HT VT o.ouo Q,000 0.000 
Tl S3 HB VB 3t608 9,589 1•429 
Tl S3 _ .HB _ ... VM -1.B• 0_41 21,905 J,9,524 
T 1 S3 HA VT 1.~.9'+8 12. a::; 13,333 
Tl S3 HT Vjj :, • ouo 0,000 OtOOO 
Tl S3 HT VM ~-002 9.132 1,905 
Tl li --ij -·- ··-~t- ---·1-i-: ttl · -. ·1¥ ! ~~¥ -T~ :-R~j Tl 
Tl S4 l~t816 191725 1a.ao 
Tl S4 -~i- Jt .. l6•5YO 16,972 18,349 
Tl .S4 ~ 9· 1 4., 128 .. 3 • 211 
T 1 S4 H VM 

·• 

-~5:7j7 15.138 J.3'303 
Tl S4 HT VT 7.3/3 5.963 6. 4~.1 T 1 S5 HR V8 :i.2•6id 12.981 l2e3 
Tl --l~- UB VM 19.9U3· l7t30b 19,588 
Tl --~, --vr -·1r;4 TIJ · 

· 1f:rr~ T5ii979 
Tl S5 va 6•7Y6 5•670 
T 1 ss Hi VM 141503 l7•JOd 171526 

l~ __ ss HT ,v J t!~e~ ·- 8 • 73 6 .186 
s1 H!'.l J1;3 f4~063 11 .t 11 

12 s1 HB VM 13'1(1 18•229 14,815 
T2 Sl H~ VT li:!dYS 17•708 11 .t 11 
T2 -~l ---~r--··- ~~ "-·--- 31415 - 7•292 4.167 
T2 ·,-. a·29· -14 .·oo3 r2.-oo/iJ1 
T2 s1 HT VT ,.,9i7 4,686 11389 
12 ~2 HB VO 1~•019 11•386 ' 12,63,2 
T2 s2 .H13 .. __ l/M . J ... ~ -• ~ 12 ft: K~~ 2;•gs3 
12 S2 HA VT .l 7 • v 8 1 • 68 
T2 S2 HT V fj 4.81.18 2,970 4,211 
T2 s2 HT VM ;,. 6 • 8.::7 12•671 l"4t737 

f~ ~i ____ JiT _1' T i!., 8v 8 2,970 1!:ril HB Ve l.~•SoO 12,329 
T2 S3 HR VM i~12YO ~1-461 19,249 
T2 S3 H9 VT 18 * 3::, 7 16,438 16,901 
12 S3 ·l, Vb. ... A.t.8J 1 5•936 7,981 
T2 S3 VM 15,94+2 ,c.091 l9t249 
T2 S3 HT VT ~.3o2 5•023 5,634 
12 54 HR vu lh6-'8 14•286 131717 
T2 S4 HB VM -- --·-ft!-~tS - 181719 19,912 
T2 S4 .HB --·-·vi·--- T8•7l9 15,929 
12 S4 HT VtJ ,.3~6 5•419 5.310 
T2 S4 HT VM 14,8d4 13,300 l9t027 
12 S4 -~~ --~{- . ---t--;9~ 4,926 6,195 
12 55 ... 

i. '• l 15 .122 14,354 
12 s~ hB VM 17e7U3 l7•073 l9 .t 39 
T2 ss HB VT 14•8.,3 18,049 16,268 
T2 ss HT Vt:i ,,742 5,854 7.177 
T2 S5 - ·ttr -·· -V1•i ·-· ro·,746 131659 16,746 
T2 S5 liT VT ~•7'+2 5,366 5,742 

ti s1 HB Vb 9•fH 12,100 llt979 
.. ~J J:tB __ VH .. __ JJJ .96. 1. 9 ~ 1 2 19,792 

T3 Sl HR VT Hl. 7o2 17,308 18,750 
·l 3 -s1 Hi YB 3-s~~ -·4,80-8 4t167 
13 · s1 HT VM l d :1 13.942 111458 
T3 s1 HT VT 4,5o9 5.769 4.167 
T3 S2 HR Vtj 12•077 12,8uti 12,042 
13 s2 ttB VM i:z.222 20i197 19•895 
T3 s2 HB VT u-~-4~5 16,749 16,754 
13 s2 HT Vu ~.3'+8 4•43.:! 3t665 
T3 s2 HT VM A.41976 15•271 l11518 
I 3 S? HI VI ·3,3P2 .4.92(, 4_tt88 



APPENDIX 25: CONTINUED 

13 
Tl 
Tl 
13 
13 
13 
1 3 
T -3 

fl 
T·J 
13 
Tl 
1 3 
13 

--T-3 
13 
Tl 

SJ 
S3 
S3 
S3 
53 
S3 
S4 

-S4 
S4 
S4 
S4 
S4 ss 
ss 
S5 

½5-
s5 
S5 

Vt3 
VM 
VT 

---V-8 
VM 
VT 
Vb 

--Vtt 
VT 
V t3 
VM 

-V T 
V d 
VM 
VT 

-Vo 
Vt-1 
VT 

10•526 
ii:2•010 
17,225 
· -4•185 
16•746 

41306 
131889 

-1 -9.907 
171130 
s,093 

16,204 
4•630 

141286 
~01536 
16•518 

- 4 ,ous 
17,657 

4•464 

TEDDYbEAR - .- -HA,rvE"ST 2J fRHf~RY ·1 RtI~ 
T~H\' HE.ANS 
c:=~•!l=s:== 

Tl HB 
T 

2 HB 
T 

3 - 7H3 
T 

4 

s 

hB 
-- --, -· 

HB 
_T 

2 Sl HB 
T 

2 - t,A 
T 

3 H~ 

4 

s 

Sl 

3 

4 

hB 
___ T 

H~ 
T 

H~ 
T 

H~ 
T 

HB 
T 

H~ 
T 

-5 ·- rt~ 
T 

b 

0 • 00 0 a 
0,000 a 

0,000 a 
0 , 00 0 a 

4 • 875 a 
0 , 00 0 a 

12,404b 
ll • 441 a 

12,658b 
6, 5.5...9 a 

11.1~,b 
4,9~8 a 

12,--012b 
3,996 a 

12,678b 
6 • 24 9 a 

13,210b 
. ~.3~.la 

14,1J2b 
6,257 a 

11,ZUSb 
4-1 Toa 

12,309b 
4,149 a 

12,423b 
5 ,_6.2.9..a 

1?,9i9b 
4.193 a 

14, o-ro b 
5,3'12a 

M 

O • OvO a 
0 • 000 a 

3t3'48 b 
O,OuO a0 

l9e5~3 d 
4,3b6b 

l9e449d 
l6e393c 

l8,9j3d 
l 6, 4.b.6 c 

45t41J5C 
l(J ,9/6b 

~0,6041:: 
,4,812c 

~0•3j3d 
l A• 4~7 cd 

J.91544 d 
°J.5,7J7c 

171972c 
l 5 • 71 7 be 

~ 9 • Q-', 0 C 

d • 8~ 1 b 

,Q.772d 
l3,9~2b 

~0•6:)3d 
17•6'f3c 
,0.4vl d 
14t2'Jl5b 

19-.o,8c 
17a047c 

T 
OeOOO a 
0,(;()0 a 

1,72lab 
0 • 000 ao 

13,609c 
u .344 a 

l 7 • 3(.J 4 cd 
6. s-ao 9. 

1 7 • 081 cd 
6,243 a 

lJ,t,72 C 

3,uul a 

17,4'Y9a 
4.172 a 

17a232c 
4.l.79 a 

l7,£6bc 
5.1u2 a 

16,J63bc 
~,616a 

l"f3e250 C 

4,b35a 

16.643c 
4 .16Sa 

16,922c 
4,b06.a _ 

l6,980c 
4,676a 

16,77ic
.. 4,946a 

J.3t639 
18,750 
17,411 
6,256 

!6,518 
4,911 

11,905 
.ao.ooo 
17,143 

2•657 
10,476 
--S,238 

14,035 
17,105 
16,667 
6,140 

,7,544 
4,625 



APPENDIX 25: CONTINUED 

DATA 
~ ·vi::5T " P 1'. ldi-u~ Y l\..r"'l~ ==== .); 

T 1 Sl HP Vb j. ova O,OOli 1,415 
Tl Sl HB ~~ ~•Oi.10 0,000 6,t3f Tl Sl HB ,OvO 0,000 4, 1 
1 1 Sl HT Vu :i.OvO OeOOCi 0.000 Tl ~1 hT VM 3,ovu 0,000 1,415 
T 1 s1 HT VT ,ova u,ooc., 0.000 
f i S.:: 1-iB Vb "1, Ov 0 u,oou 0,000 s2 HA VH v,0v0 7,870 2,830 Tl s2 HB VT J,0v0 1,369 0,943 
tl s2 liT VB 5•0vO 0,000 0.000 s2 HT VM .ova o,oou 0,000 
Tl s2 HT VT J,Ovo 0,000 0,000 T 1 s~ HR Vu q •~0~ 11,65v 10,698 T 1 s j HB Vt1 ! ., • ~ 19,903 ~o.ooo T 1 S3 HP VT l~•2l6 l7e47t., 15,349 
T 1 SJ ~t V8 u,9v~ 2•427 0.900 Tt ~3 VM 6,7~ 11•16, 3• 21 T 1 S) HT VT 2,7v3 4•36'i t,395 Tl S4 HB VB ,:.3.suo 12,093 13.462 Tl S4 ~& VM 19e5V0 21•326 i9•,92 Tl S4 VT 18 • Oi.i 0 1 1209 1 • 88 
fl S4 Ii T Vb ~.ova 4,190 7,212 

S4 HT VM • :;i • 01.10 1 6 • 2 CJ 15,865 
Tl S4 HT VT ~ • OvO 3•256 3,365 
fl ~~ ~; Vl:S 11. 7 r~ 1~:gss ~t:~8l VM ,u • 9 
T 1 s, HB VT 15,816 18,000 15,962 Tl ss H ,- vu 4,S·n 5•000 6.103 

fl ~~ ~+ ~~ ~~.31.16 1i:isg 15,4~~ e;.,1,2 4,6 
12 S1 HB VD l 2 • 2C,9 10,092 i0,860 
12 Sl H~ VM i0,8:.,6 ~1.io1 il,267 
12 Sl H~ VT d ,578 17,431 16,290 
12 Sl H. Vb 3,2v9 5,5 0 5 7,240 
T2 s1 HT VH .i.:.i, 1v8 111927 15,837 
T2 51 HT VT 3 • ~ 3 4,567 4,977 
T2 s2 He Vb .1.E.01.10 11,632 10,878 
T2 S2 nB VM 1 ,Ouo i0,5o1 ~).73 T2 S2 HP, VT l1,5v0 16,822 l ,391 
T2 s2 ~t VB 3,0vO 5,140 3,261 
12 S2 VI-I Y,5v0 14•91~ 13,587 
12 S2 HT VT J,5vO 3• ,Hl 6,52~ T2 S3 HA VB d .6L°9 1217 85 l0,57 
T2 S:i H8 VM c:1.3'15 :i:O • 54b ~1.635 
12 53 ~~ VT ,6,71tr1 16,430 ~7.308 
12 !) 3 Vt:; 4,,06 7,763 4,327 
1 2 53 HT ~9 .1. ~, 4 4 15,98~ 16,349 
T2 S) HT 4 • 6!;) 1 4•566 4,32 
T2 S4 HB VB 13,801 13•4~6 12.150 
12 54 H9 VH l'1,8U~ ~0•3 u 19,656 12 54 HR VT 17,3~ 161204 16,3 5 
12 S4 HT VB 4 • 4:>5 5,556 4,673 

l~ ~4 HT ~~ .,.:,.e"o 18,9 8 1 14,953 
54 HT ~.9o 5,093 4,206 

T2 S5 HB V tl 13,876 13•901 12,745 
T2 ~~ HR VH 19,911 1Y•731 2.0•r98 12 ~~ VT .LC• 46 15•24? l. 6 • 6 
12 55 VB ,,3v6 5,381 3,92~ 
12 ss hT VM 1e,,7't6 14135(, J. 7 • 1 5 
12 s, HT VT ~ • 2<, 3 4,933 2,941 
13 S1 HB Vo J.2•9'+6 12,5 uu 8,989 
13 51 HR VM ltlt 1~9 29.192 2.3,0/4 
l 3 51 nA VT .1.7,8:> 1 • 30b 17,9 8 

li Sl HT VB ~.8v4 4•327 2,809 
Sl HT V~I ll ,6v7 13e46f 13,483 

1 3 s1 HT VT ;;) .3::.,7 4,32 3,933 
13 52 H8 Vt:, .i.~,Sei o 12,093 12,935 
T3 52 H9 VM ,le7.)9 ~o.93u l.9,9OO 
1 3 ~2 H8 VT i.713'11 l7,2 0 'i .6.9J5 
l 3 s2 HT Vu ~ • 8'19 4•651 4,9 5 
T3 s2 HT VM !4,010 16,27~ 15.423 
1 3 s2 HT VT ... e.., 1 3,721 3,980 
I~ 53 HP Vb .,j.9::>3 12•7~~ 13,478 



APPENDIX 25: CONTINUED 

13 ~3 hP VM .1.'t,S.iS l9t17b iOeOUO T3 S3 H9 VT ~7.674 161436 18.261 13 53 t1T VB ~•,16 6 1 ~Li~ 41783 T3 ~3 HT VM lfJ• it4 18, 21 !4e348 
fl S3 HT VT 4 1 6!.> 1 5•9~6 4t348 ~4 HE> v~ lJ,1/1 11 • 3 4 9,360 T3 S4 HB t~ .:0,408 20•379 ,,.645 13 S4 HB lo•5~5 16,SBb l ,734 13 !:.4 HT V cl b,8,9 4126~ 31448 
fi S4 HT Vt-I l u • Ott 9 16•,bb l5t~71 S4 HT VT 4 • 3 '1 0 4• 3Y 2. 56 T3 55 HS Vt.i •J•2l6 11,82J 12,019 13 S5 HB VM 19,8,4 19,704 20.t 92 T3 5~ rl~ VT 15,7-+9 17•73'+ 17.308 l 3 S5 H, VB !i • 1 o 4 • 926 5,288 T3 s, hT VM l6,3vO 13,300 16,346 
13 ~~ HT VT 7,048 3,448 4,808 

T~HV i,1[ANS 
====s===== 

f; M T 

Tl S1 HB 01472a 2•0<t4 a 1,572a 
T O, OO U a 01472 a 0 • COO a 

2 liB O.OvU a 315ti7 b 01777a 
T 0 . \JOO a 010vO a 01000 a 

3 HB l1,2v3c .9,9u8 e 16 e34 7 d 
T 1 d 09 a 7•214 b 2,b22 a 

4 hA 13.JlBb ,C,673a 17,oo6c 
T 5-1 J3 a .s.11s c 31874 a 

5 HB 11.9aob , Q.672 d 161593 C 
T 5 1 2 J2 a .l.5e4j) C 51606 a 

2 Sl HB 11,0~4b ,1,075e 161766d 
T 5dl8 a .l.4t4i4C 4,436 a 

2 H~ 101851 b ,o.ivo a 151~)6 C 
3 1 dvO a l2,3o9b 41 8 7 a 

3 HV l~1663b ,1,1.,1a l61ij)O c 
• 425 a J. 6 • 3:.J C 4a5l5 a 

4 t1 e 13 al 46 b .9.9J3 d 161629 C 
T 4,8'i5a l519)2 C 4,420a 

5 HB 131507 b J.91979 d 16,(Jf 7 C 
T 4,5J6a l6,0o4 c 4, 3 9 a 

3 S1 HB 11,478b .::016~9 d 171714 C 
T 4,.313 a 1218::,)1 b 41539 a 

2 HB 12,530 b .:0 • 8:, 7 d l 7 el 72 c 
T 4-17) a lS,237 c 4.177 a 

3 ti'3 13,406 b !9,571 d 17e458 C 
T 51503 a l616v4 C 4,CJ76 a 

4 H~ 11,JU~b .::1e5v4a 161909 c 
T 4,j48 a l6•6J6 c 4 .(,1~8 a 

!) HB 12 • 3"'.:) 3 b l9e9v7 d 17,261 C 
T 51401 a l5,3l5 c 5.101 a 
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DATI rb~v;_;_;sT 4; P~~n~~Y ~lJ.71~ s------
Tl s1 H'1 V8 JeOvO o.oou 0,000 

ll Sl liB V~, t•Ol.iO 0 • 000 0.000 
Sl Hp VT .J,OuO 0,000 0,000 

l i S1 HT Vb ~ • 01.iO o,OOu 0.000 
S l HT VM .ova o.ooei 0,000 

11 Sl t,T VT ),OvO o,ooc 0,000 

fl S2 H8 V8 :;,ouo O,OOll 2,591 
S2 H8 Vl-1 s,e,o 1,370 8.808 

T 1 s2 HP VT 2, 6-+6 0,913 4.145 
Tl S2 HT Vf.:l :i.ouo o,oou 0.000 
T 1 S:t! HT VM J10v0 OeOOCI 0,000 
T 1 !:>2 HT VT j,OuO 0,000 0,000 
Tl s j HP. Vt:, d,3c,4 7,212 l0,R 1,1 
T 1 S3 HP. Vil ,~19v9 1~•~31 • s,, 802 
1 1 S3 H q VT l , 9v 9 1 • Ob .5,842 

fl Sj liT VB 1.;, 9u9 • •44~ • •485 53 HT VM ~191.19 .21~ ,426 

fl S3 t;T VT 3, 6.l 6 3,161 le485 
S4 H9 VB l2,2o4 12 • 2 i3,889 

11 S4 HB VM .:'.112,6 l$J,141 19,907 
Tl S4 H8 VT .o,9o1 1 7 • 2 17,59~ 
1 1 S4 H 'r Vb 4e7l7 4•54!) 7.40 
T 1 S4 HT VI-I • Y • 8 l 1 15 • 90'1 l6e204 

fl S4 H"" VT ~ I 1 i,;, 9 5,909 4,630 
::, !) H8 VB .~.406 12,500 13,76~ 

Tl S$ HA VM j.~18.:;2 20.192 18180 
T 1 S5 HB VT .7,2YO 16,627 16,972 
Tl s~ HT Vb ~15~2 6,731 7,798 

fl s~ ~t ~~ !~=~~~ 1~:8il l~:~d; s.,; 
12 Sl ~~ VB l ~ • ~:)8 12.iso 8,17j T2 s1 VM , • 0~ 5 l 9 • 626 ~1,63 
12 Sl HB VT 18,0YO 17.299 16,8~ 12 Sl HT vu !;> • 0 :i:: 5 5t60 2.4 4 
12 S1 hT VM ~4.573 16,355 12,500 
12 s1 HT VT j,518 5.140 3,846 
12 s2 HP. Vb lc:'.,4'+2 131303 12,857 
12 s~ H~ VM iLJ,7.j7 19,72~ i • t905 T2 S2 HB VT lg• 5-, 0 16,514 l .143 
T2 s~ HT Vi;j J • 2.i:6 6,42L 5,238 

f~ S2 HT VM J. 2 • 9 u 3 14•2§9 16,667 
s2 HT VT 5t530 4.5 4,286 

12 s;; H8 Vb l4't070 12,844 ~3.333 
T2 S3 HP VM ~o.6v3 18,349 .201476 
T2 S3 Hq VT l7,0o5 18•349 16,667 
l2 S3 HT VB 5,5~8 6,881 5,238 
T2 53 HT VH .~.ooo 15.t 3b 16,095 
12 S3 11T VT ~.518 5,505 5,714 
T2 S4 H8 VB 11.ios 12,80b J.2,329 
12 S4 HP. VH .:. • 3 ~ 9 19,212 19,635 
T2 S4 i-19 VT 10151.15 181227 l8e265 
T2 S4 HT VB :>13-+0 4,92b 5,023 
12 S4 HT VH d.14'+7 14,770 12,329 
T2 S4 HT VT S,8,5 4,9~6 51023 
T2 S5 hP V t3 .~.4~0 11,2 5 12,281 
T2 S5 H8 VM .:!v.174 ,O 1 5dl:i 191298 
T2 ss H~ VT 4Jt 09 17,647 171544 
T2 S5 HT Vi:; 318,8 5,392 5,263 
T2 s~ HT V 11 d,e2o3 14•216 161228 

fi ss HT VT ~.a,g 3,97£ 51~6! Sl Hi=l VB .J,Oo 10•4 6 l1. 2 
T3 S1 H8 VM lb•r~4 21,429 .:'.O • 690 

l~ Sl ~f VT • 7 • '.,) 7 16,667 17,734 
Sl VB ~.075 2,857 3,448 

T3 Sl 11T VM .;:i.7~8 11•90!) 141778 
l 3 Sl t1 T VT 4,2v6 4•2ol 3.941 
T3 s2 H9 Vb • J•2'+4 11.9 0~ l3,825 
Tl s~ HP VM ~1•403 ;n,421; 17,972 
T3 s2 ~1 VT l t) • 0~ 9 16,667 8,433 
T3 S2 VB 2 • 9" 7 4,76, 5•069 
13 S2 HT VM d ,24".0 13,81Ci J.4e2~6 
l 3 S2 HT VT :S,9v2 2•857 5,069 
T3 S'.l HP. VA 11 ,443 13,462 l 2 • 26 4 
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T3 SJ HB VM ,v.3-,3 T3 SJ H~ VT :C0d9i l ~. 811 T3 s :, HT V ti 
i.7e4l3 16•827 17.925 

13 53 HT VM 
3e9oQ 5•769 5e189 T3 S3 HT VT 

•'-h4,8 16•34t: 16.o;a fj S4 HE v~ 3•9uQ 4•327 3.7 4 
S4 1-1~ VM •1t•4l9 l.3•88<i 

t~:~~~ f~ S4 11r.i VT ~O.Ob 19.444 
S4 HT V8 

1r.o.n l5e741 l7.051 
T3 S4 HT VM '1•~•4 6e01~ 5.069 
fj S4 hT VT l~ • .:1 16•2 0 4 15.668 

S!;> h~ Vb ::, • 9 70 3•794 6e~lf ti S5 1-18 VM • 3 • 8 6 13,2 0 13 • 4 
!) 5 HB VT lS.tti2 18,9'.:>7 .c0.379 T3 ss HT Vb l ~ • 4 6 lt>.114 16.t 14 

1 3 S!;, HT Vt--1 
3.1,)4 5•213 6-16~ • b • 6c.iO 18,009 18,95 

T3 s~ HT VT 6.2,0 s.213 4,739 

TSH\' MEANS 
aa:asa::1:1::: 

B M T 

T1 Sl H1 0 • QUO a o,ouoa g,oOOa 
o.oooa 0 • OuO a , OuO a 

2 HB 0, 8~4 ab Sa3.)3C 2 • 568 b 
T o,oooa 0 • OuO a 0, 000 a 

3 HA 9 • 8¥ 2 C i9o9ole i.6a353a 
T 1, 2 9 a 6•849b 2•829a 

4 Hf 1~•9Q9b 49'i~3d l~•4t4c 
• 5::> a • I IJ C •2 2a 

s HB 13,582b l8,6u7c 17,030c 
T 7,024a l7•3J6c 5,296a 

2 s1 H!3 10,627b iO t1 ~ 9e l7e402d 
T 4.345a l4•4 6c 4 el (16a 

2 HB 12e567b :CQ,7o9d 16e749c 
T 4.962a lq15ll7b 4.8u1a 

3 HB l~•416b i.9,8u9d 17,lf7c 
T .e~2a i.6t4.)8C 4,9 2a 

4 HA 12.lJlb ,O,OCJ9e 17.boSa 
T 5,096a i.5tlg5c 5,2~8a 

~ HA 11e998b t::'.O•L~4d 16,993c 
T 4,a2ea l5,571c 4,337a 

3 Sl Hl3 11,794b ~Otll4d 17 .366 C 
T 4.ii7a i.2•477b 4,144a 

2 H~ 11e91Jlb ,Q,2o6d 17,716c 
4,253a l 3 t1v5b 3,94la 

3 H~ 1i:~¥t~ ,Oe1J4d 
15161.14c 

17,3<}8c 
4a027 a 

4 HB 13,734b l9e1u8a 16,6Q7c 
T 5,7J4a .i.5,864C 4,849a 

s tiB 13, 6 Ji) b l9,173~ 16,32Sc 
T 6eSJla 18,5'+2 5,391a 
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DATA HARVEST 5; PRIMARY RFIA =------
T 1 ~1 Hg Vb j,Ouo o.oou 0.000 
Tl 51 r18 VM ~-ouo 0,000 0,000 
T 1 51 H8 Vl .ova O,O OCI 0.000 

tl ~t ~t Vu J•guo 0,0 0U 0,000 
Vi-1 ~. I.I 0 o.o ou 0,000 

Tl ~1 HT VT J•0v0 o,o ou 0.000 
Tl S2 H8 Vt> OeOi.JO 0,000 2e336 
Tl S2 HR VM :),Ov0 o,ouu 8,411 
l1 s2 HB Vl ~•OvO o.oou 3.211 
T1 S2 HT Vb .ovo o,oou 0.000 
T 1 52 HT VM Je0u0 o.oou 0,000 
11 S2 HT VT j,01.10 o.oou 0,000 
T 1 S3 Hq Vu !:l • OJ 7 l0,84~ 9e589 
11 53 HR VH 19,91.,5 19,811 19,635 

ll S3 H~ VT 1;•114 13•2~6 ).6,438 
S3 H . Vb .ova 1•4 5 0,000 

l 1 53 HT VH t5b3 6,132 6,393 

ll 53 HT VT 21844 2,e3c., 0,913 
54 H~ Vb 1£•919 12,683 121438 

T 1 54 HB VM ~0.s14 l9e512 19.900 
Tl 54 HR VT l :l • 7 o9 171561 16,418 

fr 54 ~t Vb 1•~~0 6,341 3,980 
S4 VM l , v3 15'1~2 l4,9j5 

Tl S4 HT VT )a2u3 4,8 8 4.4 8 

fl ~~ HB Vb l3,8J9 14•634 11,744 
HB VM iC.•0o9 20,48b 1 , 536 

T 1 S5 ~~ VT l~e9w4 16,585 l6e588 
T 1 S5 Vb • 1 '+ 3 ~-854 6.161 
T 1 g~ 11T Vr,; 19•643 13d 71 15.166 
l 1 HT VT ... 4 0 4 3,90, 6.161 
12 Sl HR. Vt, ,3.6;,9 11 • 65(1 9,179 
T2 Sl HB Vt,; ~~•403 21.845 14,493 
T2 51 HR VT l ,073 16,SOS l1 .594 
12 s1 11T Vb ,,3.,0 3•883 2,899 
T2 s1 HT VI·, 1.4.1-+6 17,961 l1 • 111 
l 2 Sl HT \IT 2,9,7 4,)0'; 2,415 
T2 52 HB Vb lj,876 lQ,952 12,~99 
l~ S, hB VM l5,6o~ 2t•42<; iO, ~! s2 HB VT , e. 1 o l • 6 l <; l6e5 

f~ 52 11T vu 61?,Q 1,90~ 4,813 s, HT VM 1ti,e.n 14,286 10,695 
12 S2 HT VT 3,8,8 J18lu 51348 
12 S3 HB Vb 11,s, 1 13•084 14.097 
12 Sj He Vl-1 £ r· 12/6 :ile02b 19,824 
12 S3 Hq VT 11,51.2 16•355 15,859 
12 S3 HT Vt; ~. Q(j 9 3•7jb 61608 
12 S3 HT VH 171972 18•692 18,502 
T2 S3 HT VT 4•6u8 4e673 4,405 
12 S4 H8 Vb L112/0 14•423 10,837 

l~ S4 HB V t1 l~•0v9 ~0,19~ ~9,69~ 54 HR VT i:>e6'40 lo,82 l • 24 
T2 S4 HT Vt> 815.Jl S,2ob Se419 
T:2 S4 HT V ~i 't•403 141423 13,793 
T2 54 HT VT •213 41800 4,9~6 
T2 ss H8 Vb l2,9l9 14,83j 12,6 6 
T2 ss HR Vl•l ,2,010 181660 ~0,657 
12 ss HR VT 6,208 17•22~ 16,901 
12 ss liT Vb ~.8,8 6,220 5,634 

l~ ks ~t ~~ , 5 • 7 u9 l5ef8~ 1i:i$~ 4,3v6 4 • 8 
T3 Sl HR Vb 1210.>7 12,43, 10,714 
13 Sl HR VM ..::;•2'16 18,37b il1939 
T3 Sl HB VT l • ;-, 3 19t45Si i6,8J7 
13 s1 HT Vu 3 • V 4 3,784 3.5 1 
T3 Sl HT V t•I ,~-~78 14.0'.,4 , 4 • 796 
13 51 HT VT j. i., 4 5,405 4,592 
1 3 s~ HR Vu l4e019 11.73~ 12,060 
1 3 s2 HB VM Hh6'i2 ~0191b t0,603 
1 3 52 ~f VT .i!),808 1~•347 16.583 
T3 s2 Vu ~-140 t143 3,516 
T3 52 HT VH ,4.9~3 16,837 11,556 
T • '-.: ") ~, T Vl 4.613 4,082 4,523 
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I 3 ~3 h p, Vu --~•1.:.2 l0•7d4 !3.000 l 3 ~3 HR V1-i " 6 • 7 ., 0 19.11 t iQ.500 l 3 S3 hB VT Hi• 't2 16•667 11.soo 13 S3 HT Ve 4,07~ 4•90~ 4.000 13 S3 HT V~i .. 7 t1 ~ 17•64 13.000 T3 S3 HT VT S • 4 .>O 4•412 4,000 13 S4 HB V 'd 12,6,, 12•t8f 12,683 T3 S4 HB VH l b ,4'+ 19• 9 i1e463 T3 S4 H~ VT ! 0 • 9 '10 17•25~ 16,585 13 S4 H . V ti 4 • 8;,4 s, 184 5e366 T3 S4 HT VM Hi • 6oQ 14• 21 l8e537 13 ~~ HT VT z.913 4•061 3.90~ T3 HB Vu l J .3J3 14•220 11,60 T3 ss HB Vii o,571 £0'183 i0.089 13 S5 ~~ VT ·~•90 1~:1~t 17,411 13 S5 VB 5 • l 4 s.eo4 13 s~ HT VM l~d.>' 17,890 15,625 13 ss HT VT 2 • 8;, 6•42£ 5,804 

T~H\i NE.A NS c====•==== 
tj M T 

T 1 Sl HB o. ouo a O, OvOa 0 • !JOO a 
T o.o uo a C • OuO a 0 • CiUO a 

~ 11B 0 .779ab 2•8v4b lov9Uab 
T o . ou oa 0 • OuO a o.vOOa 

3 HR 9.41J8e .. 9.7o4e l5•2~3d 
T 0 .472a 6,7u3b 2.196a 

4 HB 1?.,6o 0 b .i.9 t9'16d 16a5ti9e 
T 5.514a 15,9l7e 4dl73a 

5 HA 14,073b ,.9,3(1d l6.712e 
T 6.3b6a • 5, 9 'i 3 be 4 • 84 3 a 

2 ~1 HB 11.4,6i., ,9.2o7d 1~.o,7e 
T 3.7~4a •4•41.16 e 3.2J7a 

~ H~ 12,376b ,Od~7d 17,4:;i9e 
4,313a :&.3,2 / lb 4.328a 

3 1-:8 12,901b ,Q,316d l6.575e 
T 5-138 a ! 8 • 3c.i 9 ed 4,5()2a 

4 H9 12,844 b .-9,6.>0 d 16,5o'J e 
T 6,413 a l5t507 e 4 • ~82 a 

" HB 13,476b ,0,442 d l6a7Y8 e ., 
T 5a24:'.7a l 5 • 8,_. 7 e 4 • 595 a 

3 51 HA l1.7~Bb ,o,5,)8 e l 7 .963 d 
T 3,6 0 b a l4,7v9e 4 • 56 7 a 

~ hB 12,6 i.J 5b , Qa0/1 d l 6,()Q6 e 
T 5 • 26 7 a l 4 • 4 ,_. 9 be 4,426 a 

3 hB 12,302b i8a6J6 d l 6 • Y70 ed 
T 4,325 a .-5•947 C 4,b14a 

4 i1 fl l2,496e ,1.9,91.12 e l6,<;45d 
T 5a268b l4•6'+6e 3,b~5a 

5 HA -
13,0::i4b l9a615d 16,5~6c 

T 6,8Y7 a .i.5,616e 5 • 0~8 a 
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lJATA 
===~ HARVEST 6· 

' 
PRIMARY R?IA 

Tl Sl hR Vb C, • 01.10 0.000 0,000 

ti ~l ~~ V r1 :i. gvo g,oou o,oog 
VT II t V 0 .oou 0,00 

ll ~1 HT V rJ g,ovo O,O:Ju 0,000 
Sl HT VM • CJ I.I 0 0,000 0,000 

fl s1 HT VT JeOv O o,oou 0,000 
s'" H8 Vb iJ,01,;0 0•000 O,OUO 

fl f~ ~; VM 
VT 

~.ovg 
.... 01.1 

8•00U ,000 
0,000 
0,000 

11 s2 HT VB j•01JO 0,000 0,000 
T 1 s, HT VM o,ouo Q,000 0,000 
T1 s2 HT VT ,,Oo,;O 0 • OOCi 0,000 
T1 Sj HP. VB ,8J4 6,393 l0,526 
Tl S3 HB Vt-I .~.3:.,5 19 d 78 19,737 
T 1 SJ hB VT i ~.SYO 15 • 52!:> 7.105 

fl S3 A+ V ts !•,o2 o,913 1,7~4 
Sl VM • :>6 4 .t ,o 8,3 3 

T1 S3 HT VT 3 • 2" 6 1,3 0 2,193 

ll S4 HB Vt:S !ltlll 12,000 12,953 
S4 HP, VM .t!U,8J) 19,00(; lB.135 

11 s '+ ~~ VT lb•flJ~ lo,000 17,098 
T 1 ~4 Vb 4. ~ 4,00C/ 5,69 
T 1 S4 HT VM i. o • 0:.,6 15•00v !3,472 
T 1 S4 HT VT ~.5)6 5,00U 4,663 
T 1 S 5 hB VB 'f elo3 12,925 12.121 
Tl S5 HA VM ~ • 3,0 19,728 c:1,212 
T 1 s :> HR VT , 6 • 7 :i 1 17,687 18,182 
Tl S5 HT Vb i,5.>8 6,803 3,030 

fl s~ HT VH ,~.lo3 17,687 12.121 S5 Ht VT j 5Jt 4•082 
12 s1 HB Vu " :11 0.122 18:98a 
T2 St HB VM 19,0~4 19•~89 i 1 .127 
l2 s1 hR VT lj,6:.,9 13 • 06 15,493 
T2 Sl h,. Vt:1 5 • 8:>4 4,961 4,~25 12 Sl t, T VM l4•6j4 13, 06 15, 23 
T2 Sl HT VT 4,8/8 1,015 1,878 
12 !) 2 hB Ve • -J, 8 J 7 12,550 !2,150 
f~ s2 ~~ ~~ ~

1 
.. n6<.;9 lf•5~5 t~:g~g !:i, , o, 2, 1 • 6 4 

T2 s2 HT vu j,9~1 4t16b 3,i71 T2 s2 HT VM J.J,3v0 17,674 15 • 88 
T2 s2 HT VT 4,4J3 5tllb 4,673 
T2 53 H~ V ts .j,2 71 12,857 12,1as T2 SJ HA V1•1 19,0, ~9•9!>2 18, 49 
T2 53 HB VT 1~•814 1 • 14 3 .1.6,055 
J~ 53 HT Vu ,5,~ 4•28~ 6,891 53 HT VM i~.9~ 17,61Ci 16,9 2 

l~ 53 HT VT ~.8~7 4,286 5,046 
S4 HA Vb lj,0,3 11. 94u 12,981 

12 S4 H8 VM 'i.i. 91.10 21•f~3 17,309 
T2 S4 HR VT .I.(.). ~ 4 16• 15 16,82 
T2 S4 t,T VB 4,1v6 3,980 5,208 
12 54 HT VM , $ ,8l4 13,93U 15,385 
12 S4 HT VT '+• • 06 4,478 4,808 
T2 55 hB Vb .. c::. '16 12e44U 12,315 
T2 ~5 HB VM Lv,8:>3 18 el d~ i1,t8~ 12 118 VT l6•P" 17•21 16, 4 
T2 S5 HT Vb j. ', 1 7,1 7 5,419 
T2 S5 hT VM • .:! • 3i 2 141354 14,778 
12 ss HT VT .2,370 4•306 4,433 
T3 Sl Ii~ Vb ,2,2c4 12•7'+5 ,2-~62 Tl Sl HB VM .. 1,2,6 20,09b 19, 95 
13 s1 ~~ VT ,l,)e0Y4 17,647 16,216 
13 51 VB 5,6u0 5,882 4,730 
13 Sl HT VM lj,679 13,725 ~4,189 
T3 Sl HT VT j,714 3,4.31 3,376 
T3 52 H8 Vb .J,4J3 13,265 .1.0,891 
13 s2 HB VM Hi,9 V5 19,380 i0,297 
13 !:i~ ~~ VT .1. ~. 9 "o 17,817 18,317 
13 52 Vt: ~,4/B 3•5 1 3,960 
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T3 ~2 HT VM •J197O 15•3~6 J.O1691 T3 s2 HT VT ~-4 3 3,5 1 2,970 
13 SJ HB VB J. ~ 19'13 121381 11 • 737 T3 S3 HB VM .::0'370 ~1190~ 181310 l 3 ~3 H8 VT .i.6,2v4 16,667 .71840 T3 S3 tiT Vf.:l 61944 41280 4,695 T3 S3 HT VM .~.o:.~ i0,000 15,04:!3 
13 Sj HT VT 4d~7 21857 3,286 
fi S4 HA Vu ~2.1,1 121953 ~5•094 S4 HB VM 1916J6 ~1'244 J. .t 9 13 S4 HA VT 1 ,21) 15,026 16,592 
13 ~4 HT Vr:, ~ I 4:J1 j166J 6,278 13 S4 HT VM .i. • 7' 1 1617 l 6 .t 4 3 
T3 S4 HT VT 4,o.,, 'tel45 31139 13 s~ HB Ve 12,2v 121381 10,680 13 ~5 ti B VM ~9•617 19,S~• ~11845 13 s~ Hi:\ VT l , 3 1 18,0 ~ 16,019 
T3 S5 HT Vb S,573 41762 41369 13 s~ HT VM • ;) 1 4 't 3 13•810 171476 

____ T 3 ss HT VT :i,lu4 6,667 4,369 

TSHV MEANS 
---------- a ,~ T 

T 1 Sl HR O, OJO a O•O\JOa 0,0\JO a 
T 0 , 0Uu a 0 • OuO a 0, OuO a 

2 H8 0,0JO a 0 • OwO a 0 .i.1uO a 
T 0,0JO a G,OvO a 01000 a 

3 Hq 8,2'..)l b l714L3 d l6t407 C 
T 1,350 a 7,Qei6 b 2,2c3 a 

4 H~ 12.u,d b .9 d,d d 17.101 C 
4,622a 15151,)9 C 5,073 a 

5 HB 12,410 b .. Oa7:;;i3 d 17,540c 
T 4ol24 a l3,9<t7 b 4,565 a 

2 Sl H8 10,6Y7 C ,~o813e l4,£b6 d 
T 4,71JL l4,4:;,4d 2,5Yv a 

' 118 ll .d48 b .:.0,418 d 17,itiJC 
T 3,7Y9a .l'.)16,d C 4,741 a 

3 H8 l2,dJY b 19,4-+3d 16,671 C 
T 6.2JO a .6.8qOc 4,7J3a 

4 HB 12t64db ,9,Su7 d 16,bi9 c 
T 4,46~ a 15,Q .. 3 C 4,490 a 

5 H8 12,517b i0•072d l6,6Y6 c 
T 5.4~2 a 13,8l8b 3,703a 

3 s1 HR 12.)9U c ,Q.)1.16e l6a.H9d 
T 5,4l4 b .i.3,8v5C 3,5iO a 

2 H~ 12,5.30 b l:},5J0d l 7 d65 c 
T 4,0v3 a 13,376b 4.ous a 

3 HB 12.Joo c ,o t1 ~5 e 16,9U4 d 
T 5.JiJ8b l7,6'13d 3,4J7 a 

4 H8 12,tiiSb ,o.o~o a 16tt:'.i7 C 
'r 5,4o5a l7do2c 3,7i2a 

~ HB 11,7,6b ~0•675d 1 7 al o2 C 
~ 5,235a 15,5'1'3c 5,400a 



APPENDIX 26: PERCENTAGE DISTRIBUTION OF FERTILE OVULES "C" 
IN 6 POSITIONS WITHIN SECONDARY HEADS= RFIA 

H.DLiYtH.AR : HARVEST 1) ~ ~ C 01lO AR y RFIA 
DATA --------

T 1 51 H~ Vt; 1o1,1.101.10 G.(IOUO v.0000 
Tl Sl h F. VM 1J,vOvO v.uovo u.OOOO 
Tl 51 HR VT J,(;01.10 o.vo oo v.0000 
Tl ~1 HT Ve Je(;OuO 0, l,, oou v.0000 
T 1 51 HT Vi-1 1.1,liOvO u.e;ouo v • 0000 T1 51 hT VT ..J,LiiJvO lievOOQ v.0000 
Tl S2 HR Vb VI l,,Q1,1Q v.eiooc, iJ.0000 
Tl S2 h P, Vil 1J1UOvO v,uoov v.0000 
Tl 52 HP VT ..,;,uOuO O,vOOO u • 0000 
T 1 s~ HT Vu ..,; • CIOuO V,vOOO u,0000 
Tl 52 HT Vt-1 ..,;,1.,0-.0 O,CiOOG u .0000 
Tl s~ hT VT v,OOvO o.voov v.o000 
T 1 S3 HP, VB !,48:,! 1t:~!~~ .;.~1g1 Tl 53 HR VH 1.-;21.1 ~ • 9 2 
T 1 S3 r18 Vl .;,44:.i5 7.~626 .Jt6269 
T 1 53 HT Vb ..,;,vu1;Q u.uoou v,0000 
Tl 53 HT VH vd.101.10 u • vOOli v , 0000 
T 1 S3 HT VT w•OOVO 0,C;0CI0 J, 000 0 
T2 s1 He VB .;.74(1 ~,:>47b • el 173 T2 Sl H8 VM l.;,~1/2 17.197:> 1• .5251 
12 Sl HB VT 1 .. ,J67S 14,ti497 lu,0559 
l~ ~t hT Vp .tl~'14 v,CiO~O v.03og nt VH ~. ~ '4 o,jl 4 u,O O 
12 Sl t; T VT .i,t 2'+1 U,0369 v.5587 
T2 52 H9 Vo ~. 1:,4 ~o £,~1~6 .Jt0440 
T2 s2 HP VM 7tb0~, lJ,~6 b fi.'•3297 12 s~ He Vl ~.43, i, , 4 7 7 "1,7802 
T2 S2 HT V fj ~•331~ u.~ouu Jt~495 T2 s~ hT VH .J • .:: 6 ~ 4 • 220 ... 956 
T2 Sc'. HT VT .c:d31/2 l • !:10 75 l.6484 
T2 S) H ~ Vu .;.ti1,2 6.b~9:., J,5176 
T2 Sj H9 VM 1.,.77:.,5 2u.~ )6 1-Y,0955 
T2 S3 HB VT ;;ol6J7 l'ht,341 1.le5578 
12 S3 hT VL 1.J1Ci01.10 0 • (;00(; ..; .0 000 

f~ ~¾ ~+ ~y J. (;6. i i:t~ •~ ~:8888 .1.,Ci2v 
l 3 Sl H8 Vb ~,10;3 lU.lOlCI .:: , 64,5 
T3 s1 HB VM 7,36()4 lY.191'1 o.9947 
T3 Sl HA VT ;)1t6J2 15.151~ u ,8783 
T 3 Sl HT Vu ..iel.101.10 u,:>051 J10000 
T3 s1 HT VM .1 ,,2 1.13 J,1.1303 •• 5873 
T3 Sl HT VT v, uou o u.uoc,u v .5291 
T3 !) 2 HR vu .H~1'+3 i,98~1 .1.0000 
T3 s2 H~ Vt-1 1.,, 5-+3 l'+,9~14 :i.0900 T3 s2 h _. VT 1 J, t ,-5 l.:'.i4 b '+13 50 
T3 s2 h T V tj l•42c6 u.0000 ..,; • 0000 
T3 s2 hT \/ M ~ tf6! 9 3,4826 J ,00 00 
T3 s~ t,T VT -.J,471.12 ~-~900 v,0000 
T3 S) h8 Vb o t191.17 .329tj J.1546 
T3 53 h8 V rl 2!-b5/9 2(J,41db 1I,)•0412 
T3 53 HP. VT l:)ab470 1:i.1832 1 .i. • 85S 7 
T3 S3 h: Vu ..,;,uo1.10 u ,::i2.H. J, 0000 
1 3 S3 HT VM J•~7o7 5,~316 lt. ,5773 
T3 S3 HT VT ltCi9~9 1,04 l .1•5155 



APPENDIX 26: CONTINUED 

T~HV ,• E.A fJ S 
s========= 

i; M T 
T 1 ~1 HR u .uo vo a I.I. o ovo: o,oouoa 

T Ot 0 0 00 a v.UOuO I.I. oouoa 

~ HA o ,oouoa \,/. oovoa u,oouoa 
T O,oouoa 1.1.oovoa u,oouoa 

3 hB 1, 0 4iJ2a u, 75:.i 6c !;,,4450b 
T 0 ,00 0 0a v,001.iOa C, OOOOa 

2 51 li p 3el374a L~,74u6b 13, 0 245b 
T O,J 8 Jla ~,o4/3a c,,97.32a 

~ hA 4,d 0 15b 1~, 8 3.>3c 11,9202c 
T 0,~6.:'ia '+,7271b . 1• 8 317 ab 

j HP 5, :H~Tb 1 7 ,94o9d li17t;1CJC 
T J, u OOua l,67v8a Ci,S C,2 7 a 

3 ~l H '3 4,95 0 6b U.,B5l7c ~. o 977c 
T Ot1604 a 1,7146a i.,al7ti4a 

2 HB 2, o 9~8 a 1~,b7'119b l (.112074 b 
T 0 ,47~2a ,,74o2o. i.118 2 ~1 a 

3 HR 6,09.Hc 2vol OuOe l'+12'1:i3 d 
"!' Otl7'+5a J • 6 9 / 2 be 1.i, 8 o :> 2 ab 



APPENDIX 26: CONTINUED 

DATA 
HARVEST 2· ---- SECONDARY RFIA ---- ' 

Tl ~1 HR Vu iJ • (;01.,0 llai.1000 u•OOOO T 1 Sl Hq VH iJ,OvvO u.voou iJeOOOO Tl 51 11 ~ VT v • v 01., 0 v.voou uaOOOO 
11 ~1 HT Vu 1.1. eiovo 1,;.uooo J,0000 
11 Sl HT VM ueCOvO u.0000 1.1.0000 
T 1 Sl 11T VT J,CiOvO o.eiooo i.l • 0000 
Tl ~ ~ HB v~ 1.1 • u O 1,10 u,uOOU u,0000 T 1 s~ HB VM v,vOvO o.uooo 1.1, 0000 Tl 52 HP VT Ut\,0\JO 1J.C.OOC! v. ooog 1 1 ::; 4: h 't Ve .1 • vOv 0 u,(.000 u,000 
T 1 52 hT VM 1o1 • 001,;Q u.uooo u,0000 
ti s-- 11T VT ~:~8~8 v,vggo ~:8888 5~ HP V 'd 1.i,U l.i 
Tl ~3 HR VM -+a/3.)7 ~.9191 l,6949 
T 1 s~ HB VT ie36C.9 ~,'t8 6 1,6949 
l 1 53 hT Vb Ua1,01.1Q u.uoov IJ, 0000 

1 1 53 HT VM 1.1,CiOvO u,uooo 0.0000 
fl 53 HT VT v,vOu~ u,~ooo 1.ooog 

S4 118 Vt;; oelll 7, 581 '103 
Tl S4 H8 VM 21'1111 lb,6047 16,3934 
T 1 S4 HB VT 1.)d3.)3 lb,~233 1oe3934 
T 1 54 HT Vu u,C.01.,Q 1 .1620 l,6393 
Tl S4 HT 1/M .J • 55:.~ b,1395 o,~967 1 1 54 HT VT l .C, Oc, J,'t984 .) • ~5 0 Tl 55 HB Vu l1.11VOYl 'i.' 1:)4 () • 2 
Tl s~ Ii 8 VM 21.1,vOuO 21 el 340 2J,9521 

H ~~ ~~ VT 11,27,7 lb,5567 1oel677 
Vt! .J • 4 5 -+5 J,6082 l, 976 

T 1 s, HT VM l.;11Y0'71 1v,b~47 7,7844 
Tl s :> HT VT :Hii0'i1 ~-~ 73 l,796'1 
T2 ~1 HB V'rJ J • '.:)5 :.i6 e,4337 "+,0230 
12 51 HB VM 11.~912 21,Cl897 2i,9865 
f~ ~l H~ \IT -; • t) o/5 lc.,66 ~ t,+.94~5 

H , V8 .J,Cll ; ~.4090 le14 4 
12 s1 HT VM i.l,v2't o.4337 o,,218 
T2 51 HT VT ~•'+611 j.v120 l, 241 
T2 ~2 H8 Vo 7 •, 5'+5 7 .1429 11'1111 
T2 ~2 H~ VM 2.i • 45.,5 2J,b09~ 1(,j•6667 
T2 s~ HA VT 17.04.,;,5 1~.t.429 lc,3333 

t~ ~, Hf Vo l. • t~c4 1,t905 i+,4444 s~ ~t 1/M -, , u 9 1u. t43 1~:11,t 12 ~~ VT ..,.4911 3.~ 14 
T2 ~~ HR Vt:. lv,4 12 5.517~ l,51~5 T2 S3 H8 VM 2,•)'8Y5 1~.31u3 fl,38 f T2 s;; ~~ VT 1 ,c:7i5 2u,CiOOO 'ii, ,5 3 
12 ~j Vo .)d4~4 u,(;Ovv 1. 34 

f~ 53 HT VM lJ•C.1,6 o,~7~9 9,~486 
S3 HT VT '4./1,0 ~ • Sob "• 902 

f~ ~4 h~ Ve ,,7 • i4 7,5rs1 Q,2ai~ S4 11 B \If.I l • •Cl .)9 2u.~ o~ 1 )I , 3 3 
T2 S4 H8 VT 1.u(.,4.,)5 1'1.1660 1~,3370 
T2 S4 HT Vb .Je54j5 1,744~ 1,6575 
12 S4 HT VM • • b y '3 1J.08J7 lu,4972 
T2 S4 Hl VT .i.,Cl3v4 4 • bS 12 Je8674 
12 S5 HB Vu lu.76'72 ~.1837 ;.;i,O955 
12 s~ HR VM li,4d/2 2UeY1~4 17 d 975 
T2 55 HR VT l/,)4o7 1710571 1~.1019 
T2 S5 HT Vb i+,6Li4 £,5510 J,1847 
T2 ~:> HT VM 1.), t.9 7 4 1u.~941 ti,4610 T2 S:i HT VT '+•61:.i4 J.~ 14 i,54 6 
T3 s1 Hp Vt:, •• ~2J1 6ao667 ci,4848 
T3 Sl HB VM 1,.231.18 1~.}515 2j,6364 
13 ~1 H8 VT lu,t.,:2;,;i6 1::>, 57b 1:J,7576 
T3 Sl HT Vd .iavOI.IJ 'i.,424~ l,2121 

li S1 HT VM l,1,1513 (),\.1606 1.:,7273 
~1 HT VT J,b4C.2 ... ,42'1 J,6364 



APPENDIX 26: CONTINUED 

TT- --s 2 -- n 8 -- -v d ~, c, 4;;,9 J,'173~ :>,4678 

fl 52 h~ VM 2l•x8l~ 2~-~166 17.~~§9 
S2 H VT 1 't • SY 10, 43v 1l, 4 

13 S~ HT V& .i.,b2l6 u,0623 v, 6096 
13 S2 HT VM -;t16Y2 i;d33t 7,3171 
13 S2 HT VT '+, J21t 3 J,~113 J,0488 
13 S3 H~ Vlj l,Jtbl1.18 t>,4211 :J,6911 
13 53 H~ V M 21,~811 2.;.1,79 2L,764~ 
T3 53 ti - VT lo, 7c lb,9 74 1ih512 
T3 S3 HT Vb .),,4.)2 i,b3lb .:,4390 

13 53 HT VM 1J.tb9l9 11.~78~ lv,5691 

11 T VT ,,70,7 J,o84~ ,.4390 
T3 S3 

Vb ".),t,4-,7 'J,350 o,9364 
13 S4 11B 2(,,4678 2Jt1~14 
13 S4 11P V r--1 2.)d6~8 

1b.128 7 1·;,0 51 
T3 S4 H~ VT 1 " • ~ 4 ., 2 ~.3392 1 .t56t 
li S4 HT Vb J.tl2't9 y,~415 1.:: el 38 

S 4 HT VM ;,(>3'75 
'4,'1784 't,0462 

13 S4 t,T VT ~- j8'18 :;,~i56 1.i.,5000 
T3 ~~ HA Vb o,C;01.10 

f~:~ ~g t~:~888 ~.i.•e'+,9 li ~~ H~ ~~ J, OvO H. 
1 '14.:.9 u,c173 , • 5000 

T3 55 HT VB 11.1p1 1,.0000 
T3 s~ HT VM o,~7t4 1.~ 46 J,5000 
Tl ss 11T VT ,,bS 1 

T ::i H \I t1[ANS 
========== 

b M T 
Tl Sl liR 0,uOJOa u,001,;0a u,OOOOa 

T J.Ciouoa v,CI01.10a t.,,OuuOa 

2 H?, J,OOOOa 1.1,00vOa l.110000a 
T 0,001.lOa v,OOuOa l:i,OOOOa 

3 Hf? u,OOOOa i+tl3,9a ,elt:131a 
T 0,uOOOa v,U01.10a c.-,oueioa 

4 HB 6192'4'+b lo,7Qjlc 17,5b33c 
T 0,93'+va /,i(973b ,,9~J4a 

:i H~ 9,72J2b 21,69::>4d 17,3324c 
T 3,'+201 a lieSOolb j,4276a 

2 ~1 !iP 6,uOifl b 21.t,6So8d l.>•8~~5c 
T 1 d92 la /,~9J4b ~-4u18 a 

2 t-18 d,73t.i2b 2v,.Hu2c 1bd405 c 
T 2,~571 a l1.1,12U3b J•2~i8 a 

3 HB 7,o3i+Jb 21.1,89:>7 e ltie97o~ 
T leo2:>2 a 11.1137-,Q C 3,4536 a 

4 HP 6t1876 b l'-1.31J7 C 17el8bts C 
T l,:H:>Oa w•42'tl b J,3tUO a 

5 H F:l 8 d495 b l'i,2010 e l:>•9693 d 
T 3e45U4 a 1 C:: • :12i2 C J,57d2 a 

3 s1 HB 5,o9.i.5 b l., d 3-,5 e 1;1,846'Ai 
T l,il~l a 0161.)1 C J,9Oo3 b 

~ HR 5tl3!>8 b 21.1,42v9 e to,529J d 
T Q,'J645 a 01c31J3 C j,~015 b 

3 HB 5tJ076 b 2,,33'+4 e 10,9400 d 
T 2,7713 a 1lt.34o6c ,.::.9420 a 

4 hr 7dl43 a 2.:.,2510 e 10,0510 d 
T 1,~417 Q lu,J7J3 c 't,Qje)la 

5 HR d,J519 b 2l,90;)6 d lt.,7119 C 

T 1,42\JO a 1 l.i, 56v8 b ,e!':>3U6 a 



APPENDIX 26: CONTINUED 

DATA l-Lt\RVEST 3· SECONDARY RFIA -------- ' 

l 1 Sl HP Vb v,l.iOvO c,,~01)(1 v,0000 
T 1 Sl HA VM u,vOvO l:J,i.J0O(; v,0000 
T 1 Sl HR VT ~-oovo C,,"1000 v,0000 T 1 Sl HT V-.J tJ,C,OvO 1.ie'-000 v,0000 
T 1 S l r1T VM .1 diOv') c...eiouli v,0000 
T 1 Sl hT VT .J,CiOvO u, (.;000 "'• 0000 l 1 s~ nP Ve 1,1,C;OuO v,uOOO v,0000 
T 1 s C: HA Vt-1 .J,CiOuO 1.1, vOO<.i u,0000 
T 1 s~ ~; VT ..,;,C;OvO <.i, i.1000 v,0000 
T 1 ~~ v~ .)1001.10 u,ooou u,0000 
T 1 s, HT VM v,vOuO u.c.ooo 1.1, 0000 
T 1 Sc: HT VT v,OOuO U,1.1000 u,0000 
Tl Sj hB Vr:, .,; , 001.10 l .117 3 v,0000 
t l ~¾ HR ~~ .J,vovg ;:t~t~ j:8888 Hp, ..;,(.;0_; 
Tl s~ HT Ve .;1(J01.10 v. eioou 1.1 • 0000 T 1 S3 HT VM .., • vOuO V,~5bi' u,0000 
T 1 S3 HT Vl v • CiOvO CJ.L100C., 1.1 • 0000 
fl S4 ~~ VB .J. 4 4"6 b,$~61 1~:~?i~ S4 VM 1 .. • ~6" 2~•" 9~ 
T 1 S4 HR VT 1..i.Bo't4 1~.,513 1.::,'i324 
Tl S4 HT Vb l,j6t.J5 1,c.04J l,6216 
T 1 S4 HT VM :., • 44,2 10,'-i95c::: ;;i • 4054 
ti ~~ HT VT .,;dlil.lf 1l:~ti~ ~:~6!$ ;, B Vr:, .,,0 ~ 

11 S5 118 VM 2~. c: a-,2 21.~291 1:i,3846 
T 1 ss ~1 VT 17,46~9 tb, 1356 1~.,,60 Tl S5 Vb .,c01te ~. 933 l • 51 
T 1 s !) HT VH ~,b3o6 1U,iJ55~ ~.9172 Tl S5 HT VT '+121b9 3.~106 ".3669 12 51 HR vu it:25'13 o,U241 o,5217 
f~ s1 HB VM 2 l • Ci0'+ 9 21•8943 2"12826 Sl HB VT 1,u04'il4 1~. · 23 17.9348 12 Sl HT V t, J,CJ8'14 1,007~ i,7174 T2 Sl hT VM l'+•b;48 lC,,41(1 lu,8696 l2 Sl 11T VT ""• l , 8 ~.'t217 Je8043 12 52 HB Vd ~ o19~4 1V,J§63 oj,230? 12 s~ HR VM 2-+'1379 21.~ 26 221564 T2 s2 118 VT 21,1tl1'f9 lti, 4f• 1 IJ , 4 1 0 3 
12 s2 HT Vd .i::,29o9 ~-~9 ~ 2,9s13 T2 52 tiT VM ll,49'+~ 9, 44 11.1, 69~ T2 s2 HT VT Je44o J,vo75 J,589 
T2 S3 h R. V rj ., • ~5\,i 6 4,2169 7,5000 
T2 53 HP VM 2..;. 805 2'+,o96b 2i,5000 
f~ s~ gy VT lY.1011 lo,0747 lu,8750 S3 VB 1tf.8:;i4 0,6024 1,8750 
f~ S3 HT VM 1 w • b tat~ 12,"482 713750 S3 HT VT J. 3 1,1 1,,048 '+,3750 
T2 S4 Ii 9 VB .,,4118 5,;023 1v,5t91 T2 S4 hB VI~ 2.Je58o2 2~. 43'+ 2..J • 2 65 T2 S4 HB VT li+a1176 lo, 630 17,9724 T2 S4 HT Vt3 .i::,'14.i2 1,7341 ~,3041 
T2 S4 t,T VM 11.76-.7 ~.'i3o4 "•ij166 T2 S4 HT VT J • ~2'J' 4 ~.4682 :;>, 908 
f~ 55 H~ Vb lu,t.15~9 o,J5b4 0,857, S5 H'"' VM lj,55J1 2jtl~14 f"•285 T2 S5 HR VT 1-.,55.al 20,2 12 Y,4286 
12 ~~ HT Vu ,u71~~ o,578u l,1429 T2 HT Vl'1 .;,J ~ 1;,,406 1.J,2857 
T2 S5 hT VT J,35.:::0 i'.tf.;902 -+,0000 T3 s1 HB Ve Yt63o1 7,7381 ~,0606 
T3 Sl h8 VH 21,0579 1'1,0476 21.2121 T3 s1 HP.. VT 1~:HJ9J4 14.2857 17,5758 
fi Sl HT Vu Je27o7 J,~714 i,8~82 Sl i, T VM 1~-~603 11,J09~ -;,o 09 
13 S1 hT VT 1.11CJli,9 '+,1667 J,0303 



APPENDIX 26: CONTINUED 

T3 !) ~ r10 V tJ •+. '1609 7.~67<.i >Jt9767 
T3 s~ HR VM 2-.,,:2J6 24,b64"1 2.i.,5116 13 s2 hR VT 1~t14')11 17,b37b 17,4419 
T3 s2 HT VB v, OOi.10 l,(;611 i,3~56 T3 s~ hT VM l.1:'.1'62.;4 11,,514 1:.1 • 9 6 7 
f3 s2 r1T VT Jt72t,7 ,. 027 ,,1628 

T~ 
s:; 11e Vij Q174o~ o,'6746 'i.3~~8 S3 h9 VM 2.:::e!J8;i 1'1,,09U 2~.a 

T3 S3 HR VT l7.Cdo4 1 c;;, Cl 79 l lw,6667 
13 S3 HT Vb JdilJS ~.6249 .:::,6042 
T3 S3 HT VM 1Jt42Y4 ,..1,;)j~ 1-:,5000 
T3 S3 t-iT VT ~•45'+0 3,~896 ;,,,2083 
1 3 S4 He VB itb3,..t o • C, l 09 Jt3254 
1 3 s .. 118 VM 2ub579 2't,li437 2J,6686 T3 S4 H!:'3 VT l1J•~3,8 l'i,0721 1.,, • 5266 
T3 S4 hT Vb i • 3,2 1.v92Y v,5917 
1 3 S4 HT VM -;,J8i6 1",C:~l<, 11,2426 
T3 S4 HT VT ~., 3"2 i.732~ • '1834 
T3 ss HA Vb 1 • 4 7 .J 7 o,~79'i 1,10,a T3 S5 H~ ~~ 21,v5..:6 24!.3464 2.Je 9 i T3 S5 H. 1 13604 1 )I•~~ 31 liel25 13 ss HT Vb '+ • 7 3v 8 "•c.34b 110929 T 3 S5 t;T VM lu,b4,'1 1C1t~14~ 1,.4754 

13 S5 HT VT 4417308 3,Y10b 44,3716 

TsHV MEA NS 
======:=== 

6 1-: T 

Tl Sl 119 0, v Ou oa 1., • C,01.,0a tJ •Ou u Oa 
T 0, 0 0 U Oa 1.1, 001.1 Oa i.•OOvOa 

2 HR 0,0000a v, OOuOa l:J,OOvOa 
T 0,UOiJOa u,C,01.iOa u.ouooa 

3 HB ·J, j 7 2 4a ,,o071a 1, 6 7 60a 
T 0 • OOUUa 1. • 18 '-l 2a (.,OCOOa 

4 HA 6,b283b ll,b8u7d 14 • 1b94c 
T 1,512 o 8a 7 el 8 u 9b 1 • 12 .J 8a 

5 hf! a. 719 bb 1'1•63 't 3d 1 o • 1106c 
T lo~244a w • 5 3 7 2b 3,4~61a 

2 ~1 HP 7o26d4b 2!165/)e 17,j522d 
T 2,~37ua ll,97.ilc ~tl330b 

" HO 9,eiSU8b 2,u58-.9d 17,61:>S9c 
' T 2,'6526c 1 u, c 7-, 3b j134b5a 

3 hB 7,089lb 21. • '16 l. Be Hi•21(19a 
T 1d87 ba 1v,69'11c 2,9b35a 

4 H 13 8, 4 0 • 4t, 2l,l3ti0d 1ti•2b43c 
T 2 • ~2oSa ', • 3 0:. 9b 4,32~5a 

5 HB 7,7571b 21, 65.J4c 1Y•73 7 6c 
T 1,:>0'+7a Y .30it 7b j • 4140a 

3 ~1 H~ 7, O 7 d 3b 2v, 70';)9e 11.1 • Ob :;.i Od 
T 2,d8'14a 1u,98'16c 4,4U26a 

2 HB 6,50.it4b 2 ~, 5 3~ 4e 17,14.::9d 
T 1,13)ba 1\J,25v2c ,153U7a 

3 H~ d • l 9 i 3b 2 .L • 05o6e 17,9~14a 
T 2 • v 14 2a 1Vt6503c ;.,6841a 

4 HB 7 • 0 5 7 :ib 2~el9ule l '1", U 7 7 2d 
T l, 4 7, ;Sa 1 V • 85 l 4c ,,21ti0a 

5 HB d,Jl'-,lb 2, • 2 9 o Be lt;o6b~4a 
T 2,&81l121. _ 1, • 9 7 f ~9 _ 4e33y7a 



APPENDIX 26: CONTINUED 

DATA HARVEST 4· SECONDARY . RFIA =--- ' ---
11 Sl 11 B V>J ..J • uov 0 O,CIOOO u,0000 
11 Sl HB Vi-I v.uovo Cl,vCOU v, 0000 
11 s1 t, p VT "'.t.10v 0 v.uu O(J v • 0000 
T 1 Sl hT VG -.J,CJOvO u.1.1000 \JI 0000 
11 Sl h"!' V ~, w. CiOuO (,;,(100(; .i,0000 
l 1 Sl HT VT u • (;0\,/0 o,uooo u,0000 
Tl s, hP Vo ..J • vOvO U,CiOO(.; v,9900 Tl S r, Hp. V1•1 v,C0u0 v,0000 1, 51 ' Tl s, hP Vl u,(;OuO IJ. (JC,Q(I J,5503 
Tl ~2 HT VL "'• LIOU 0 (;,UOOU u,0000 
T 1 s, hi VM "', "OvO 1,;, v000 l d 834 
T 1 s~ hT VT ,.;,C.OvO l,,(;0 0 1.J l .1834 
T 1 Sj HP Vb ,J1C.,01.;0 1,6210 u,0000 
1 1 Sj hP. VH 1J•L•01,;0 ~.4054 u • 0000 
T 1 S3 hr: VT \J. (.,01.,Q ~.7027 v, 0000 
T 1 S3 H" Vb v,liOVO o,uuou v, 0000 
T 1 s~ t,T VH u,C0v0 u,uoou u,0000 

fl s~ H,. Vl u,vou9 i:,,~000 0,0000 sf t,8 Vo 1 ... ,1 .. <. • 36 .. Jt9140 
Tl s '4 hP. Vi-1 l:;i,o1'12 2J,b994 lu,i290 Tl S4 118 VT l . .ie~5'13 1 c,. es 3~ 1 c::, 0 32 

fl S4 HT Vo l.C,9-+9 1,734} ~'1505 
S4 hT V ~l 1,Jt(7'f7 11.~Gu o,0645 

T 1 S4 h"!' VT '+ • ~ 1 't8 't,Ci46~ J,2258 
T 1 s~ H B Vt$ ~.93"'1 t,~66 o,6957 
Tl S5 hP VM 2, .7 8 7 2J.t1889 2\J,6522 
T 1 S5 t; R VT 17,b7f1 19,4444 lY,0217 
T 1 S5 h T Vi.l l,b7t,O ~ d 111 ,,7174 

l l s~ 11T v~ 1,.~~1,;5 1~. · ~~4'. ..,,7826 
ss hT V .,} • (; '9 ~J b j,2609 

T2 s1 hF \IL: o,33Jf ~-~604 i+,945! 
T2 s1 HR VM 2, .C16<., 2li, 547 24'175 
T2 s1 HP- VT 17.7779 lt,'18p 2u,8791 
12 Sl HT Vu l,t161.1 l,,5 ~ IJ,5495 
12 51 hT Vh 11J.C,01..0 e,,8 1:d lv,4396 
12 Sl h T VT -.,'44'+4 4,402~ ,.1978 
T2 s, hB Vb Utf..9;;] 1~,'1829 7,8652 
T2 s~ h '1 VH 2,tl~~7 11.~6,v 21.3483 
12 s, I; p VT 1,.n4 o3 1ti,U9 6 lo,5393 
12 s2 ht Vu .lt~61.19 o,J415 ~,8090 
12 s~ hT VM '11£3'11 1£'1951 11,23~0 
12 S:t; hT VT • .c,e,o ~.i.39<.1 i. , 2 4 2 
T2 S3 hP v~ l,t;4fl 1 l • 428c 1"15000 

f~ ~~ t, A ~~ 2,,J5f9 2u,Y52~ 2,,0000 
hB 1/.t,471 1 o, t. 66 l<J,0000 

T2 Sj t1 T Vu 1,;7~5 J,b09, J,5000 

t~ ~i hT v~ 1 l • 6't t 1;.7~1~ 1~:8888 HT V •, I 6'+ J,J 3 
12 S4 h fl VB ~ 6 ;, 1 V 6 9,u42o Cltl111 
12 S4 t i~ VM 2.,to"'s 21,,766 21,6667 

t~ S4 hP VT 1;.)a(>lf'9 1'1.1419 1.;;,8889 
S4 tiT V6 l,,9:.> ~.12 7 i,2222 

1 2 S4 hT VM 1 • .10,1 1,,t34U 11.1111 
T2 S4 1-iT VT j-19•5 1, 957 J.3333 
12 S5 hR Vb Ot52,7 7,0Sob 0,0000 
12 ss hR VM 28'-1571 21.,,!.,60~ 2..; • 5714 
12 s~ hR VT L.1tl8l8 21.i,(;000 lc,8571 
T2 s~ nT Vo ,,13v4 J,~294 .1., 714 3 
T2 s~ t, T Viol ll,36.;6 o.f:.23, '7, 1429 

fj s~ h T VT ,, 5~u9 f:~1it J,4,86 
Sl hf' \10 .,,. 1.11 ~.2 84 

T3 s1 hB VH 2v,49"9 2::i.1214 2Ja1031 
T3 51 HR VT 11oo • (; 1 &::4 1!:>,'1069 lo,5567 
T3 Sl HT vu 1J•Oo1.19 u, uOOO ~.0928 
T3 51 r, T Vf1 I.I. (I 9 :.i ~.780J lJ,4021 
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T 3 s1 HT VT i•00.)4 1.r341 ;Jt1546 
l 3 s2 hP Vb ~•48-.5 '11)47(; 7 t1823 
T3 S' hP VM 2-.,b4't7 l h e953 2,.0994 

- ' T 3 S2 HB VT l'i,t.'.547 17. b0 l0 1CJe23~0 
T3 s2 11T Vu -JevOvO j.t,64'1 ,.20 9 
T3 s2 11T VM i • '1 3 7 9 1~.1654 11,9497 
ti s2 HT VT Jt10!J6 4. 121.J ~. 624 

S3 liP Vli 7,, 3t.5 t. .1081 .J,0847 
13 SJ HR VM 2, • ~ 2, 2 2l•"~lb 2,,5989 
T3 SJ 118 VT l CJ • ) 3 l 2 lti,~ 54 1"',0791 
T3 Sj hT Vo ~.5873 l,Cl2lb .,; , 5650 
T3 S3 HT Vt.., 1 le ~4v2 'i,7297 lv,7~45 
T3 S3 hT VT J • O.:. 7 ' .1622 je9 48 
13 S4 hP Vu ~-67.)5 f.021~ j.0488 
T3 S4 hq VM i1Jt40i;;2 21.7877 2,,5610 

li s" HA VT 17 d4o9 tc .. 4,Sb ld.2927 
s 'i H 't Vu .,;Ci6l2 l • c., 6U u.0000 

T3 ~4 HT VM 1.idf+3 ll,7110 l~-1951 
T3 S4 hT VT _,,~ l4 l1'1 6U J,6585 
1 3 s~ hP V tj , 6 3Ye c;.t463 Jt8511 

li ~5 HB VH 21J199"t5 2li, ~17 1v,7447 
HP VT 11.~370 10,C, 24 ~.1489 

ti i~ ~+ Vt:i j. li8 7 4 . 4 ~~() 1~:~8g2 VM 1 u 6 ,2 1f:~ 4 

T3 s~ HT VT .:.,0~9 .:: ,439(; .;S,7234 

T;)hV Mt. At~~ 
========== 

b M T 
T 1 Sl hP u .o ovoa 1.1,liOvOa l,,OC:uUa 

T o.uouoa v,001.iOa (;,Olii.iOa 
2 HB v,u011Ua .... ~9l7a l o1634a 

T O,uOuOa w,394t5a (.· ,3945a 
3 hP U•'..:141.i~a ~,& Ol8a (..,9(.;v9a 

T o .0 ou0a v,CI01,;0a (.., UvvOa 

4 1-tP 61J5::>0b 1o,~4.,,2e l~d719a 
T 1,8)~9a "•c0l6c j,9306a 

" HB 8 tl 01.13b 2,,10~6e H1t7611d ., 
T 1,8348a U.,43l8c J•6b~9a 

2 ~1 t1P, ~dli9c 2,.19.,,lf lb546iJe 
T l.iso oa ;.i,90~6d ~•6bl6b 

.: hq 9,7479b 21.1,v3:.,0c 1i,7Ci~Oc 
T 14ol371a 1v,t:.9v1r.: l•9t.'.44a 

3 HP. 10 .~2 )~ :0 2.i.,76u4e 17,4379d 
T 2,t2o a l1t,34,2C ,,e9<,3a 

4 hR 7,o8~1b 2i.~8j9e H,, 8b49d 
T 1,9819a 1~,t-8,4c ,,70o9a 

5 Hf3 7,8605b 2~d~o3c 1',•0ljOc 
T 2 ol2o 7 a '1,77o7b ,,o741a 

3 51 tiP ::>,:>342b 2i,241.1Se 17•3Y.:; Od 
T l,u3i.i9a .,,~9it.7c ,,9174a 

2 hB 6•'..:13olb 2,,27'78e lt.,4292a 
T 1,~Sd3a 1lt184+4C J,52o7a 

3 HP 7, u43 lb 2,t1476e 17,7~62d 
T 1.~56 oa 1 l.i • 7 0 l 5 C ~,2736a 

4 Hg 6.~l'+~b 2l,:>8;J6e ll• O.::S la 
T 1,~771a l.i.,5471c ~ d6o6 a 

~ HR 7,94'.)7b 21.1102J6d Hd~95d 
r 2 el 04.'. 1 a 1l,09o0c ,,7Yu6a 
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DATA HARVEST 5; SECONDARY RFIA ==== 
T 1 S1 H c, v~ v•vOliO O, '-1000 u,0000 

t l Sl HB ~~ ua(;0lJ0 1 al23b J, 0000 
s1 HB ua00v0 0,0000 u,0000 

Tl Sl h T VB .,; • (JO .,,.Q 0 • 00 Ov u,0000 
T 1 Sl hT VH .... (;01,;Q u • :>618 j.0000 

fl Sl HT VT .. d,0v0 C;.vOOv u • 0000 s~ HB V8 ..i.co~o u. OOOu .,;,()000 
T 1 - -~-2 .HB 'J J., waU0vC ~.4870 .J • 0000 
T 1 S2 HB VT 1.1av0v0 2,4390 u, 0000 
T 1 S2 ~t va u,OOvO o,vooo J,0000 
Tl S2 VM u,C0v0 1,8293 0,0000 
11 .S2 HT VT uaCi0li0 0,6096 u, 0000 
l 1 S3 hB VB u • ~4v5 .::,v94, "'• 0000 
Tl S3 HR VM :.>aY4J9 14,t.597 J,6842 
11 S3 HR VT :;)t40~4 11 ,:>183 .::'1053 
T1 -~3 J:iT _ _v c w1v01.10 o.vo90 u,0000 
Tl S3 -Ht VM u,CiOvO ~.el 8 I.I I 0000 

fl S3 HT VT ... 9000 0,52j6 u,0000 
S4 HB V ti :J • 14 3 7,6~ 1 ~-2980 

-+1 Sa HE VM 1Je14~9 21.1 "~ 1'718675 
S4 H f3 VT 1.H 42e.6 17.1.,586 1~15430 

T 1 S4 HT VB ..,,t.iouo 2.3529 va000O 
Tl S4 HT VM -'•b~71 b • c'. 3~j 7,9470 

fi S4 t:iJ ~J r~:t111 J:~i,~ 1:ia~9 ss H . b 
l 1 S5 h8 VM 2 .i. • u 2i.o0 21 d83b 21,7391 
Tl s~ t,R VT 1~1b24'.4 2Cld2So 17.9348 

- - ___ T_t ~ _ .HT ._ v~ .... ~0~6 U,C>289 2.1739 

l 1 -,~ -;,,T- - 'VM - 1J,J5i4 1Q,U62f 1i ,4130 
t~ ss HT VT '+•20~6 J tl 44 Jt4349 s1 11B V6 1~tl9J1 4,,94~ 6,432 
T2 S1 HB VM 2,.97;;,6 2t•4724 1;,298~ T2 s1 H~ VT 1 ,o7.n 1 ,7914 11.l,,28 T2 Sl iiT Vt. ... ;,91.12 (J,6135 l, 544 
T2 Sl H '!' VM 1 i • l 9;1 l lU,4294 -> • 7719 
T2 51 HT VT .l•41-+6 4,~94, 14,0936 
12 ~2 H8 Vu 1.1.,.:'.o,-.1 ~- t 43 t:,2500 
12 S2 HA VM 2L • 56'+ 1 20,1 14 2J,7500 
T2 ~2 ~~ VT 1..,.4115 17, lij3 2u,6250 
1 2 S2 Vb J,C o9 1,1429 l,2500 
T2 s2 HT VM L:1 • 3 3 J 3 11''+286 oa1250 
12 S2 HT VT jo(;7v9 t,,857 i,5000 
T2 S3 H9 Vb 1.1..44,9 10.~564 ~.9476 
1 2 ~3 H9 VM 2.J•J9oO 1Y,4872 21,9895 
T .2 ~3 HB \IT 1/,~lJ4 11.~487 lo,3246 
12 S3 HT V8 .::,98J1 J.Ci76SI j , 1 4 1 4 
T2 S3 HT VM 1,,4378 12,307f 1:j,7068 
12 S3 HT VT J1'18~6 3,:>8'f ita1885 
T2 54 Hr> vu :i,;5~6 5d4~9 o,0241 
12 S4 HP. VM 2.u45u8 2i::,1:i5 l 2"'.8916 
12 S4 H8 VT 1 7 • <,O l 2 1b•c,~71 1\j,0723 
12 S4 HT VJ l•£3G6 u.~ 14 t.116024 
12 -~4 HT VM .,,~5-,3 lu,b571 'i • 0361 T2 S4 HT VT J,08o4 3,4286 J , 6 1 4 5 
T2 5~ HP. VB -+13478 4,t,¢,()7 ue8~3~ 12 s~ HR VM 2 .. • ~91.19 2:i::,oooc- 2.1..i 6 Ti S5 HP VT l"J•t7;1 ,, 1 b • 0001.1 2..i.0000 
T~ S:; HT VL w,62.l.1 Ci • t. 6 6 7 !'1765 
12 ~5 HT V i-i t,Y319 y • 333j lu,9000 
12 S5 HT V1 :.:,4e'-s 4,CiOOC, ., , 05 9 
i3 s1 HR Vu lHb~o2 t, • .. 64b .. ,93d3 
i3 s1 H~ Vt•l 2.::.1 '71 2~1'124~ 2J,4568 
13 s1 ~¥ VT u ,t.1Js lbtl81b 1".7511 13 ~1 Vu ,.c41.1 2a't242 u,61 3 

. T 3 Sl HT V t1 liJ.~273 t,4846 Ye2593 . 
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T :, ~i hT I_IT .»'77/3 .J.t,364 .h7037 1 3 !:12 hB Vb ull7'18 71~54, 012353 
13 S2 rl p V 11 2J1(,3J7 2Jic::9S5 2,n5882 
T 3 5~ t-te VT lch~3~3 15,i,091 17,6471 
13 ~2 HT Vb "It 2 ,~ 314091 ~•3529 T3 !:12 hT VM l l • 9 e 131U6b2 lu.0000 
T3 S2 HT VT 1 ol2J6 3140Y1 l,7647 
T3 S3 HP. VL! ::n 95t4 1.2903 3,8674 
l 3 S3 iiR \/ ,., 2->•bO~S 2~.1613 2 • ,3094 T3 SJ HP VT 2 '-' 1} 3o 1 lb170Y7 ld,2320 
1 3 S3 h T VD l • 6 :J 01lJOUU J,5525 
T .3 SJ HT V ti 7172,)~ 8,J871 ll,0417 T 3 S3 HT VT l, 8~ 3,c::2Sd 1,65 5 
T3 S4 HP. Vb i;,,7,~9 7,0968 7,7844 
13 S4 H8 VM 2.c,~ JO 1~14839 21,556~ T3 S4 HR VT lo,b919 17,419-. 1'1,,61 TJ !:14 HT' Vu !1J5l4 1 • Ci 35~ l • 9 6 4 T3 S4 HT Vr•i o.i'8J8 7 , 7 4 l <; /,7844 
1 3 S4 HT VT 't,US'+A 1.~35~ J,5928 Tl ~s H-11 Vu 11, b 9:- lv."189u d,1967 
T3 S5 HP VM 21 • b 7:i9 20.0791 21J, 7 650 
13 S5 ~~ VT lc-.,.661.1 17,Q33u 17,,863 T3 s~ vu i.uB->3 6,~440 ~ • 322 
T3 ss ti T VM 1.H ti 2-\18 1 J, 36 3 'l,~361 

l 3 S:i HT VT J,12~0 4, 39!.)0 "•.1858 
T~H~ 11 £A NS 
=====-==== 

B M T 

T 1 Sl h8 Je OOJQa v137~5a ..ie Ou ..10a ,. .le0JjQa u • 18 7 3a (.; • v llvOa 

2 Ii~ j • iJOOOa 4 ,tl2~3b 01 6 lJOb 
r J • QO IJ Oa Vt b Q ~ 8a u. 2u J 3a 

3 Hl:'.I J.6?' a :,a o.09o6b o • .i4.JOb 
T J,OuJQa "•87t.6a u-1745a 

4 HS 6 • 21 ~ B}c l '-' • u 6 i 3
3

d 11. 0 1v15a 
T ,J,7843 c: u • 3 4 o 54c ~ 1 2 C, J26b 

~ H8 j,634:> 2ld8_,6 1ve2S-43 
T 2.3Jo2 1. .. 6 7J8 412617 

2 Sl H9 7.c.4 •Jdb 2v • 58.de 17o6c4/tj 
T 2 • 2 5 2 7a 1,.;,46:;iSc J. 9 342a. 

2 HP. 7 • 7 4 d db 2, • 2 9 ~2e 1.,. 9 J; 6a 
T 1•623 3a 1u,96 t. 3c ,162u9a 

3 t19 10, 5 4 o 9b 2 V • 02 It 9e lce 0 613d 
T J • u 6 7 8a 1~o48'+1C .3 • 7 5 .3 6a 

4 hf> 5 •) 7 'f 2b 2 .J • 0 6 o5e lei 1 2 7 t> 9a 
T J • o J ~ oa 1 • 717 Sc Je376~ 

;; HR Je94.J0b 2l•22'+5d 1-, • '91 9d T 0 • 8 214a '-ie7571c J • 30 lb 

3 s1 119 6 • 7 4 / lb 2"16 8 ..;0e l0•)162d 
T l • 9 o J ba .,.,J2Joa .J • 7 7 ~ 4a 

2 H~ 7 • 45 6 ~b 2, • 30J6e 1/.36;,2a. 
T 2 • 2 9 :J 2a l l • 6 2 i Oc ,. Q<;91a 

3 HR J • 7 J 3 4b 2't.42o7e lY1 0 599a 
T J,77'14a '7a65J5c , • 22 JU ab 

4 11 !?- 7,21~7b 2v.oo .. 6c 1/, 8 i.:+3c 
T 1 • 6 ·, ~ li a o.1C)J4b J d 941 a 

~ HB J,69.39b 2ld7j0e 1/e 0 b20d 
T J,61-Hl a 1,el977c J,23~5a 
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. -
'DATA HA,.~VEST 6· SECONDARY RFIA =--- ' 

Tl Sl h!3 '/ b u,uOu O 2.1858 u.0000 
Tl Sl HP v, ... "'. uOv 0 t1,u,09 u10000 
T 1 S1 HR VT u • uOv 0 4d 10 u10000 
T 1 51 HT Vb "• u OuO (.;.!:)464 \J 1 0000 Tl 51 hT Vr·i UaCiOuO 1.6393 0.0000 Tl S1 HT VT u,uOuO 110929 i.l • 0000 Tl s2 HP. Vb u,CiOuO G1000U u.0000 
Jl S2 HB .Vt-; J1CJOuO U1UOuO u.0000 
Tl S2 HB VT .J,C.OuO v,uOOO u • 000 0 
T 1 S2 HT Vo J,CiOuo v,UOOU u10000 
Tl s2 HT Vt✓• .J1u0110 u • uOOO J.0000 
T 1 S" HT VT .J1vOuO 0.00 0 0 .J10000 · T1 · ·s1 HB V ti u.oouo 0.0000 J.0000 
fl ~¾ ~~ VM u,uoug 2,4752 le980f 

VT .J. oou 0,9901 11485 
Tl S3 HT VO u,couo u.CiOOO .JtOOOO 
T 1 S3 HT Vl-1 .1 • 001.10 u.(.C, QU u10000 

I1 53 HT VT ..1,091.io 0.0ogv u,0000 
~4 H~ V iJ J. ~ "'6 b,46 . 6 o,!798 
~~ t:L 1/ l-i 2.u ~1 J 2 v •-~ 3 4 ~ 2.,) • 955 

l 1 ~4 HB VT 1(nc478 16.4021 17,9775 
Tt S4 nT V8 lat13U4 .:S.174t; la1236 
T 1 S4 HT VI-I ot15~2 6,'1947 9,5506 
Tl .S4 Hf vr l,63\.14 3.7037 ~.8090 
Tl S5 HB 1/t.:, oa4li.i3 11.,990 017416 
T 1 ~5 ti 0 V' lu,v2::.i6 21, 617 2.;,5955 i .1 

Tl S5 H !3 VT 1/.';41;7 1~a;)440 1719775 
Il .s ~ ti T V'c u,00110 ~.1.,72:. l,1236 
Tl S5 HT VM .;.b4o6 6,b083 o,4270 
Tl S5 HT VT u,uOv 3.1088 i,8090 
12 ~1 H!'-l vr-:, o,7719 7i73d1 J,5714 
T-2 Sl hA Vil 21.05,6 .21.~~86 21•4286 
T2 51 He VT 1.l•451,13 15,4 61 lu,4524 

f~ ~1 HT Vr.; l,75il4 1.78~ u,0000 
Sl HT V ~1 i•J5"'7 11 ..309; a,9286 

T2 Sl iiT VT J.175'i4 4',7619 l .1905 
12 s2 HB Vb /.90'16 b,:>227 7,8947 
12 52 H8 VM 2u,'to-.o 21,51909 21,0526 
T2 s2 H8 VT l.;,e.38 .. ~ 1710451 1019474 
12 S2 HT vu ~.094' ~.;a2 J.6842 
T2 S:2 HT Viti 1vd6<;5 11 .3~36 ·J,4717 
T2 s2 HT VT t. • ti2't9 3.~ 73 J.15 9 
12 53 t-l!'.l Ve 71bU07 o,S8c,o 'i,0909 

f~ ~3 HB Vri ~ ... , (;5~2 291Y5 8 1 21,818~ 
SJ HA VT 171J9l3 1 ,9641 lo,969 

12 S3 t;T 1/ 13 !av870 1 .1976 .>10303 

l~ Sl HT Vt1 <;,79i6 iu,7784 11,5152 
~) tiT VT ~-1 .)9 3,!>9~8 J1~;03 12 S4 HP V tj :J • t.R,4 5.35 1 o, 99 

t~ 54 h ~ \I f,, 2.:: • c 7 ~8 2.,,,143 2.::, 050 
S4 Ii . VT 1-.,,<,5i,2 lY,0476 14,5251 

12 54 t,T Vb .J10 0 i.i0 1 .1905 l .t 173 
12 S4 HT VH 1~i4575 7.1429 1lal732 
T2 S4 HT VT J1bSJ6 1,1905 i,2346 
12 ~~ HA Vt:l 1~.t)2l4 11,Y318 i,6045 

- - - T-2 s~ .he VM 2vt38ti3 17,Ci4!:>~ 2 .i. • 4689 

l~ -i~ - ~t VT ·1:), 0 4 !l ~ 1~.4773 lti.07ti V6 .. ,360 f,4091 1.69 

t~ s~ ~+ Vl 'i 1.1.,~6~0 ,9~45 7•9096 ss VT l. • 1 c 6 .3 64 ie2599 
13 Sl H~ V[: 1u.07ii2 ~.i.217 ~15238 
T3 ~1 h P. Vr, 11.1+1:.17 21.0843 21.116349 
13 s1 Ht VT 1i;;.$3'd 1'i.~771 1o,St85 
13 s1 HT Vb .l • <; 3 t::6 t'.e409t. jel 46 n ~1 hT Vt-; l.i.,79/e 7,~2 6 '1 1~'1693 
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Tj s1 HT VT ot74l6 5.4217 '1,2328 T3 s2 HP Vb :,.65'11 ~,v26b 1.8612 T3 S2 H8 VH 2J. e:>91.19 23,46 99 24'15 1 1:; s2 H9 VT l'i1j1b2 1b.79lY 17,415 
T3 S2 HT Vb .t.,27~7 v, vco0 1 e1236 
T3 ~~ Hl Vi-1 1,;,79::>5 l:l, 72 4 b l.>.1114 T 3 S2 HT VT udllo2 ~.1.1134 ;_ • 24 2 T 3 53 HR Vb i • \:14~6 b, li/O 0 5 S ,8140 
T3 S3 Ii R VM li.f181.i9 20•41 tH> 2~,6744 
f! ~~ ~~ VT 11'14'-l9 lbd;49~ 1r:f~~~ Vu J-1915 ~.61 
1 J S3 HT Vl•l 1J,b3o3 9,Y47b '1,88J7 T3 ~3 1-,T VT J.72J4 4.188~ .2.90 0 T3 54 HR V(l :ii d 8J7 t> • (.i 6 0 6 .J,7042 
T3 54 HP Vl·i 2,.n410()2 21.0182 2J,9437 13 54 i1~ VT 11105(1 lJ,9394 l ., , 0 1 4 1 
T3 S4 HT Vu ~,C,,.4v8 £1424~ .;,0000 
T3 s 'I HT VH 1w•7~'i3 1u•S,091 7,0423 T3 S4 HT VT i.. ~ ~ 0 3,Ci364 U,0000 T3 S5 t1e \lt3 'd .021.4 1 0 ,7692 11'1732 
T3 S5 HR VM 2i.145 ~9 21.:i3 a ~ l o ,9944 T3 S5 HB VT 17eCi47! lb,4615 1-,,,53! T3 s~ HT Vu l • Cl 6'7 i.~641 .: , 9 3 
-TJ -s~ iiT VM - -1t.z:9'i5 iu,,564 .,,4972 
T3 S5 HT VT 2,t,7j8 2,0513 J,9106 

--TEODy GEAR : HA RV ES't 6iS;..CG N1.1A RY RfIA 
TSHV j,;E AHS 

~-

========== 
[j H T 

Tl 51 fiB J • 7 2 J 6a , • O O j 6a 1• 4 ~72a 
T J al Bila "', 541.,4a "1•3c43a 

2 HB ;J • u OO Oa v • OOvOa 11 • CJ 0 O Oa 
T o . oou ua vaOOuOa L., OuuOa 

3 H f3 J. ouo oa 1,48:.ta (, • i:S 2 5 la 
T J • v Uv Ga 1.1 • u O 1., Oa (. • U v 1.1 Oa 

4 hR u • L 7 4 ~b 2 '-a7145d 17, 0 7;i8c 
T l • 9 7 6 2a o • 89~ 1b ~•7144a 

5 HB jel6j6b 2\.la46v9<1 17,l5b8c 
T l • 0 6 :> 4a 7 • 0 2 71b 1•97 'i. 6a 

2 ~ 1 HB :;i • c 9 3 8b 2 l, 30 J 3e 1 ~. 7 ~ 30a 
T l • 1 8 u Oa '1 • e 6 "+ 9c , • 56b9a 

2 HB Jd0~0b 2A.18,5d 17,4~90c 
T 2 • 5 5 0 6a 1".J•33 :J6b 3, 3 £ OOa 

3 HB 7 • 7 6:t lb 2 lal4die 17.4417a 
T l • 7 7 l 6a l..,;,69~1c ~. 9 3~3a 

4 HP. u,13.,()b 2 '- • 9 9 e> 4e 17,SO'JOd 
T tJ • 6 'i 3a '1, !;i 9 1 2c l • 3 ~ <; 6a 

5 HR 11,38!;)% 1., • o 3 4 2d 1 o • S 3 :;>Oc 
T Jd576a -,, 00"i7b 4tlb o 3a 

3 Sl HI?. j • :i 3 ':ii 9b 1 '1 • 7 1 ! 7c 1bt77 b 3c 
T 3el7.2la 1i.l•39 o 7b ~ • 4 6) 4a 

2 ..h 9 7 el 8J 7c 2 J • u 7 "i 4f 1 b • 50 o 6e 
T 1 el 3 ~ 1a Y, 8 7 7 5d :1-692% 

3 HB 7,91-,Qb 2 v • 9 2 '+ 7d 1c• 2 8~ 9c 
T 2 • 32 4 Oa 1 v • 15 u6b j,61.1b3a 

4 H~ S • 31 6 2c 2,a u 5 .J 7e 1 c... 9 J c.i 9a 
T l, 4d J 4a '1 • ) 5:.; 20 , • 0 o,Sa 

s HP .; • 9 3 7 9b 2 .;a9976C 1 b • 5 ) J 9c 
T 2 • l 4 2 3a 1v•68 '+ 4b t:.. ~Io 6a 



APPENDIX 27: PERCENTAGE DISTRIBUTION OF RELATIVE STERILITY 
(PERCENTAGE OF THE STERILE OVULES, "D + R" FROM ALL 4 
BASAL FLORET POSITIONS OF ALL SPIKELETS) IN 6 POSITIONS 
WITHI N PRIMARY HEADS= RSAA 

TlOuYtH.AR t HAR~EST u rRlMARY I kSAA 
DATA 
azss: 

Tl Sl t18 Vb 1~,i,,7(3 ~,3923 1,9900 

ft ~1 A~ ~~ 21o1.~679 0,0000 u.0000 
S1 14.C./0)7 v,~ooo u,0000 

T 1 Sl 11T Vi:s 0,281.12 ~, 41 b 6,965f 
11 s1 HT VI-I -.,e3u9 4i,J062 4,975 
Tl ~1 HT VT 7•2404 t,6124 ~.9552 
Tl t~ t1B Va 1,,1501 ll,3861 1-t,9~80 
Tl HA VM 11o1, 6,3 'I• ~505 lU,5 27 
Tl S£ H f3 VT 1 .. .;,4;,e b,4158 1~.7753 
ft s ~ ~t va w,~6~6 7,4~57 1,.6943 

52 ~~ \j 4! 8 1~,J 62 <)15022 
11 ti HT lJ:4 ~ 10,6911 1it3348 

fl HB Vb Jt46J3 1,c3'+9 ~.3585 
S3 118 Vl-1 u,OOvO (;, l.iOOIJ U,0000 

T 1 S3 HB VT 1,48~1 \.aWOOO v,0000 

fl !)) HT Vts ::>,';41;6 ~-~946 7.5472 
S3 HT VM 'it40:.i9 ; d 61 ~.6604 

fl 
Sl t, T VT ,-,40::-9 .. ~39'6 1u,J774 
s1 11B VB J,C:4:i7 J,~354 ~.sooo 
s1 HA VM JtvOuO 0,0000 u.0000 

f~ S1 ~~ VT u,CIOvO 0,1.iOOu u,gooo 
Sl Vb :i,58J8 ~.~55o 6, 000 

12 Sl t;T VM l;t.1'+2 b,~859 ~.0000 
T2 S1 HT VT 0. C.2'14 Y,u909 o,5000 
12 s2 HR Vi; ~,46Jl ~.358~ i,3697 
T2 S r, nB VM .J,,01;0 \ol,VOOO v,0000 
12 s~ He VT u,CiOvO Ci,COOU u,0000 
T2 S2 HT Vb :.>,t.to? o,ei03ti ~ '1611 
12 S£ HT VM ,•4 78 :2,b30~ 7,5829 
T2 S2 HT VT ,3812 b,'il62J b,5308 
12 Sj H~ Vb ~,,11,;Q ~.193Ci ~.3041 
12 S3 HR VM .;,(;01,;Q u,1.ioou u,0000 
12 s~ hR VT .J,OOvO 0.1.ioou u.0000 
T2 Sl HT Ve '+,Y714 !>,~632 ::-,5309 
12 S) HT ~~ 1,~515 1. 144 U,921 
T2 ~3 HT o,!:>973 c,7 1~ i,2166 
T3 ti HR Vb .:,;;iino ;,; • I.I 7 69 J,2256 
T3 Hr VM 1.11C,OvO Ci .C,OOU iJ,0000 
T3 Sl HB VT u,CiOvO "-, vOO<.i IJ • 0000 
T3 Sl HT Vb '+,76,9 1,6410 :,,06j1 
13 s1 HT VM ,.es 1 ,1795 ~,14 5 
13 si HT VT ~.y4/f .,, ,.' 30tl o,75!6 13 s, HB v~ ~•JOA+ J,2110 ii:,89 6 
13 s, HR VM u,CIOvO 0,0001.i ,.;,0000 
T3 S2 Hf3 VT i.,, C0vC u.~587 U,0000 
Tl s£ ii T Vb '+,1475 :,,1.,459 ~.7971 
T3 s2 HT VM ~-~2~8 4.1284 d,6957 
1 3 s2 HT VT o,~9'+9 b,7156 d,6957 
T3 ~3 HR v~ .;,J474 1..3953 1,8868 
13 s~ HB VM v, I.I0v0 u,000CJ l.i • 0000 
T3 s~ H~ VT v,C,OuO 1,;,e,oou U,0000 
13 S3 i1 v~ 't,i2;,4 6,046~ j,1887 
13 S3 HT VM .,.,b9~8 1,3~53 ~.8868 
T3 s:; 11T VT w. v2v2 t,3 21 d,4906 



APPENDIX 27: CONTINUED 

TE.OCYc[AR HARVEST li PklMI\RY I kSAA 
T~H\J rlEANS 
•==c:cs:c: 

b M T 

T 1 Sl HR 5e48()6a 0176.da 4te669~a 
T 6e3290a -+e70'+1a 0•~713a 

" HB 1~e97J4bc 017618a 1l•84 7 Oabc 
' T i.J • 4295 ab 1~e4)1,8C 1~•2t!oJ.bc 

3 HB 'l., :>52 9 ab v,OOvoa 0,4950a 
T 6d3U8C :> • 4 81.1 d be 9e04v9C 

2 S1 HP 3,u270ab V,OOuOa v•Ouooa 
T 5, 71 .l 1 be o 1060 7 be 8,74()1e 

2 H B 2e.:S971 ab veOOvOa v,OvOOa 
T ' 6, 0612 ed ~ • 96 ~ 1 be be294ld 

3 h Fl 2'10~4 ab v,OOvO a 1,;,0CJuOa 
T 5e2508b 1 .344+5 a ee8619e 

3 S1 H Fl 2,o94b ab 1.1,00UO~ v,ooooa 
T Se1574b '+, 72()0 ',10114 e 

2 HB 2.~046 ab 1.1,00uO a ve1529a 
T 4, lj 96 8 be J • 35u0 be f>-560~ e 

3 HB 1,870:>ab \.l,001JO e 0,0000 a 
T ~ • 15 J ~ be ~.65',0 ab t,5943 C 



APPENDIX 27: CONTINUED 

DATA 
HARVEST 2; c::: PRIMARY RSAA 

T1 s1 -- HA -vs ------ 1:.,·. ~ 779· 1!),5172 l'+,9321 
T 1 S1 HB VM 21' 10~5 24.1379 21,7195 Tl Sl HA VT 1 <> • C>9U5 16,390& 17,1946 
fl s1 HT V li 11105:>3 'il.195, lu,4072 

Sl 11T VH 2,.10:;;.5 2U,CJ89 2,,7195 Tl Sl HT VT Lh CJ6~3 1~.v690 1-..0271 T 1 ~2 hB V ts 1:.)1(.;0UO 1o,,791 1:>•1220 T.1 52 .HB {~ 21J,OOvO -14,4186 1,.~366 T1 s2 HA 10,oovo 14,4186 1 • 610 l 1 S2 HT VB 1\Ja~OUO U •6~741 ~•i683 1 l s2 HT VM 2~igouo 1'1.~ 49 21. 634 Tl si ~i - _v_r -- .l~J oua _ Jlf .,418(> 1'hl46.3 T 1 ~j Vt::, 9,79J8 !>•882b .:'.,8571 T 1 HR VM u,!-1!>5 0 • 00 J,3333 T1 ~3 HB VT ,:,,!,7/3 3,6530 j,8095 
Tl SJ HT V ti li,6806 11,t,721 Y,5238 Tl- - S"3 -RT ------yf.1 -- -- - T5",-VT9 4 -12.Tes4 -- 2utV524 --
Tl Sl HT VT lJ,9175 u~. 654 lJ,3333 

lt -I! H' Vil 1•s4J! 1,bi49 
~·

188 3 
~ --~~-- _. £ Y -- . -· _ ____Jl, 8 0 0 ~ _v10 -8 Utv U 01 0 u,o 

Tl S4 H Vd ~,60U3 o,b607 o,2569 
T 1 S4 HT VM U146v8 1,8349 !> • 963 3 Tl 54 HT VT /1b3~1 o,7156 Y,6330 
Tl "55 - 1:rs- ·--v-a-- • v·ll IT ------·r.v2 ~1 · - - ··· · , •5464 
T 1 ss ~G ~~ .J,uoog 0,0000 u,0000 Tl s~ u,C>Ou U,0000 0,0000 Tl ~~ - Ji!. _ -- ..Y.a ·-- ·--·- .9..J ft5 't !I . - . . 4 • _;i.2.6 9 ·-. ~ • 6101 

T 1 ~~ HT VM ;l1J3 .. 8 u,CIOOO 1,0309 i1 - s~ ·- 71-r - --~!--- ------ -~1l~1 - -r:1i~~-- d,1,j9 T2 S1 HB i2 , 3 8 

l~ Sl HR VM Ot97::>i o.~~oe o,oogo Sl {;~ ···-~! 1,~6j o,~ oo 1Je92 9 
12 Sl - -c,. 62~3 -'5 • 292 5,SS-156 
T2 s1 HT VM 1.;u1, .. ,687~ 7t4074 
T2 Sl HT VT 1 u ti 31 918956 1 1 el 1 1 1 
T2 s2 tiB vu i1b81t6 ~.4752 ~,6316 
T2 s~ -Ha - -V-t,t ,h&0vO --- ---o-.fiOO<I 0 1-0·000 
T2 S2 ~~ VT 1.i-0000 o .t,oou u,0000 
T2 s2 VB :.>,76';2 t>,4356 o,3158 
12 s, HT ~~ J1l6:>4 6,9307 '117366 
12 ~2 H'f j ·,1)46 --tn-Y 109 d19474 
T2 S3 HB vu ~,41::>5 1,B265 1,4085 
T2 53 HA VM u,oouo v,0000 u,0000 
12 S3 ~~ - VT v.vouo o.~ooo v,0000 
T2 -- &) --v-e - -~8vJ - ·->• 36-1 ~-2~54 12 S3 HT ~~ ,hb6 .. 1,bf65 ~•9 90 12 S3 HT ~.,619 6,2 92 196)2 12 S4 ~-~ VB c: • 9u 1,9 04 1•3~ 4 12 ~4 ··-v-M . --- --·- -11-.-0-eoo · -0.0000 u,o 00 
12 s '4 HB VT v,oouo o.ooov u,0000 
12 S4 HT Vt, ;H11o3 o,4039 7,5211 12 s lj HT VM i+,0512 4,v261 1,32 4 
l2 ·--sit -- 1,'t- --·-v; - --- - ·1.1,-6 .H-2 -c, .--j5j6 -1 J9"64t> 
12 S5 HB VB l•Y1J9 1,9512 1,4354 
12 S5 HB VM v,0000 0.0000 0.0000 
T2 S5 ~~ -~l----- UtuOUO 0,0000 u,0000 
12 !15 :n,6J2 o,6293 !n2632 
T2 s~ hT VM \Je95u9 3,4146 1.114785 
T2 S5 HT VT IJ.1 1 .. a 7,0049 7,6555 
T3 s1 HB V kj ;>,Cl (Jl l,4'O38 .J,6458 
l3 ~1 -M ----\f1il u1b0uQ ·- -- t; ,u~·o-v u ,-o O t)i) 
13 s1 H~ VT v,09ui 0.0000 u,0000 
1 3 St H VB ~•u b 6.2500 bt2500 
13 Sl HT VM 1 V el 5~ 3 !,,~68~ a,33l3 T3 ~1 tiT VT liJ1Cl5~9 o,t>SHi lu,93 5 



APPENDIX 2 7: CONTINUED 

I j !)~ HR Vl:3 ~-~9t.6 ~.4631 .,,6649 
13 s2 HA VM v • vOuO o.uooo u,0000 
T3 s2 HA VT .J,OOuO u.0000 .J,0000 
13 - -s-2 - -1-tT . -Vt$ ·:nt971 Oe't03Y :n2356 
13 S2 HT VM g • 261.12 3e940~ o 3770 
1 3 s~ HT VT u,69!>7 o,6670 0 3770 Jj -ii -~~ VS l,84J3 J,-193 "t. ~~~A -· -VM -v-i1H>t70 ·-o, ( 85 u 

fi S3 ~~ VT 1.1•46v8 u.900~ u 0000 
S3 Vb :n06~1 4, 84 0 2500 

l 3 S3 HT VM ~.30'+1 012201 j 1250 
-l 3 6-3 -tt'f -V--T- - -·-·- -11, 2-94t9 .. -ti '~ 1-2-4 d 9286 
Tl s" HB Vl:i 1,8519 ~.3146 l 3810 
13 S4 HA VM u,oovo 0,0000 u 0000 
13 S4 ~ VT v,OOuO u,CIOOO u 0000 
·13 ~- ·-V-t:J · ·o-.-lt-61 5 - 01~615 7 1429 
T 3 S41 HT VM o,01o5 3, ' ·407 'j 0476 
Tl S4 HT VT Q t7 9o 3 o,1963 t, 5714 
13 S5 HR v~ l,ts,19 1,3393 1 7544 
-Tl !t5 ~ - ---v+t· ·- ·- ----;1-.-v{Ht-O· ---- · - ~...-0-0-0-0 IJ 0-000 
T3 S5 

~~ 
VT weOOUO v,uOOO u 9000 13 s~ VB :.:>. ~5!)* o,isoo 5 0~8 Tl ss VM u,92:> o. 929 \) 67 2 

l_ _ S_5 __ HT ~I. Qt 7 ~ ---- ·- _b _ _. ,__§..21_ ___ ---·--
I 

...Q 1 l_3lJ _______ 
TSH\1 MEANS 
• = = = -= ~ = = = .::. -- - -·-- --·----- - . -

T B M 

Tl Sl HA 15,3424c 2~t3210e 17,89190 
T 10_~2_1~ _3 a 2!,1_7151 l3!__9~~~b - . -----

2 HB 15 • 4 6 7 0 be 1/,o517d l u • 6599 cd 
T 10,46!:14t. 2U•99'14 l l)t6863b 

·-· - 3· rm · - 9.Z21J6c i t28.:!9 a J•3'466b 
T 11e4275a ltH!:17,4 f lJ.34541 

4 HB 2 el 435 b u.oouoa u,OOOOa 
- - ·- - -·-· -----. -· - ·-· 6··.-,_,570 C 2 •tSJOb ti• T.liO d 

5 HA 1•6037ab u,oouoa u•OOOOa 
_t 4,2S..05c ~t.12J.6b u,2J74a 

2 Sl HR 2•26~0a Ut49~8a ll•7964a 
T 6,0380b u,47v7b 1U•5796c 

- - 7 - -,m- - -- ·2 ,fio-.Hr b vtO-CHTO a v•OtJOOa 
T 6t1736c ::>,0110c c,997ba 

. -~ HR 1 • 6835 ab VtOOUOa o,OOOOa ---, 5; 4 80°5 c "•"°2·10 1 b b•620Tc 

4 HA 2•U2~5b VeOOuOa u,OOOOa 
T 6_t_14 7 ~ ~ ~-•-~J':t 9 p ~ ~7__2_05c -- - ·- -- ------

5 hB 1,7666a u,oouoa u,ooooa 
T 5,76!;)2b 1t6167a 7•8646c 

3 s1 rm--- 3tt086b Oa-OOOOa Oi-0-000a 
T 5,85d7c 1,9247d 1u,08371 

___ 2 _ HR 3,0068b litOOuOa v,OOOOa 
-· r - - 5 ,u1;2"2c o ·e1993c b16465a 

j H8 2,4749b V el 5~5a Otl~J6a 
T _ 5 -~J 6 7 __ <l.~ ~ QSJ 1 be b~6120a 

4 HA 2•1825b u,OOuOa u10000a 
T 617019c ti,10i3c b,7213a 

- -- . --s --· •tiff 1 eo· ins"!> a V,(j()"UQa OiOUQtja 
T 5•83S8b V,89d7a b,5373a 



APPENDIX 27: CONTINUED 

DATA HARVEST 3; PRIMARY RSAA 
:1::= 

Tl s1 hB VB 1=i,22o4 1:>,b879 lJ,~075 
T 1 S1 HB VM 2.J,3946 2u. 16~7 1J, 660 

fl Sl HP. VT 1 (;, • ~ 't ~ 17, 5 0 1,.2612 
!, 1 HT Vb 1 J • b5'1 1,.1495 lv,37 4 

Tl s1 HT v·· 2 .J • J0-+6 20,:i607 2J,2830 ,, 
fl Sl t, T Vl 1:i.~2tJ4 13,y84t 1<te6226 

s~ HE! Vb 1 • • t 8:;i 7 1,. 40 1 . .H5660 

fl S2 HB VH 2,.2~~2 p~-:>00~ 17,9245 
S2 HB VT 1 ,9 Y4 6,203 1u,j811 

11 s~ HT Vb ~-46:::>6 1,,:>9ou 11. 925 
11 !, 2 HT VM 21.•£2~2 21.1,3 04 2-J,7547 
T 1 S2 HT VT 1•Hb1'+8 13,425', lJ,2075 
Tl S3 H8 Vb "• S04t5 3,8835 4,6512 
T 1 S3 H9 V1'1 u,C;0v0 0,4854 u,4651 

ll S3 HB VT l,b0l8 0,~00(; 1.,3256 
S3 HT V ti lv,b1u8 Y, 08 7 11,6279 

fi 
S3 HT Vt-I l.;i.v6J1 9,~233 1'1•7442 
S3 11T VT 11.,~62~ 9 • 087 1J,0233 
S4 HB VB '- • Ou .: • 907 ~.8846 

fl S4 ~~ VM .;,vouo o.vooo \.1,0000 
S4 VT ,.oovo u,4651 u,4808 

Tl s lj HT Vb .souo 6,046, q,8077 

t l S4 HT VM '+•?01.10 o,1146~ '+•3f 6 9 S4 HT VT ., • ;..,01.10 :, , J023 Y,6 54 
T 1 Ii HB V ti '-•~510 £ • ~000 l,8779 

ll HA VM V,UO\JQ u,gooo IJ,goog 
HB VT vn,0u0 I.I• 000 J, 00 

Tl ss HT VB otl2~4 6,!>000 ~.1643 
'---4 

Tl s~ tiT Vl-1 11 l 2,4 ~.~oou .).164J Tl S5 HT VT 165J1 b,UOOO oe459 . T2 s1 HB Vb ~el3i0 2.~930 J,16 4 

f~ Sl HA VM I.I e l,Ou0 CJ,1.1000 ..; • ooog s1 HP VT .J100u0 u.ooou u.ooo 
t~ Sl ~+ VfJ i;,,',5~9 ~-i;~3~ J,gt99 Sl VM :;.i.34 6 "·t 4.:1 :> • 8j4 T2 ~1 HT VT 'i,v9u9 tl, 156 ci.59 3 
T2 s~ H8 VCJ i,:i0u0 2,b0 .H J,2609 
T2 s2 HB VM v,uouo u,ooou v,0000 
T2 S2 H~ VT V 1 001,1Q (; • 0000 1.1,0000 
12 s2 

~T 
Vb ~.vouo ,,ti075 :i,4348 

1 2 s2 VM ~-~ouo 7,1.109J ~.9783 
T2 t~ HT VT -., • 001.iO ti,b785 Qt1sg2 12 Hq vl:j i.•32~6 ~.~831 Je36 4 
T2 S3 liR Vt--l u.1.iovo 1.1,ooou v,0000 
12 S3 HP, VT l.i. uouo 1.1,CiOOCJ u,0000 
T2 Sj HT Va QeC/4ti5 4,109t> :::>,2885 
12 S3 HT VM Jtl1u3 3,t>530 o,2500 
T2 S3 HT VT o,J7i1 ~.2192 d,1731 
T2 s~ HP Vb 1tY8U2 1,b51<i J,2710 
T2 S4 Ii P. V ·1 .JeCiOuO CJ,vOOU u,0000 
12 S4 H8 VT v • (.;0vQ u.uooc u,0000 
1 2 !) 4 HT Vb ;;i,C,4"6 b,v18~ ~,6075 
12 S4 HT V~i ;J1'44:>5 l,388Y .J,1402 
T2 S4 HT VT 1.1•'111.19 o,3333 d,8785 
T2 ss HR Vu ,,..,1J9 1.7937 1,9608 
T2 f~ HR Vt·l \J1U01.1Q U • 1.100(; v,0000 
l~ HA VT \J,u0UO v. v9ou 1.1,0000 

S5 H 't Vb ~,c9o6 0 It, 80 ~.3725 
T2 !) 5 HT VM ",b7v8 3.1390 .::!,9412 
T2 !) 5 HT VT o • 61 "4 b,U717 iJ,6235 
T-3 s1 HB Vd , • .:l~1 ~,b84c .J.9326 
T3 Sl ~~ V ~~ U,vOuO c,.0000 J.0000 
Tl S1 VT u,uovo C,480b :J,0000 
T.3 Sl HT Vb <.i•t'.5ll0 b,,501.1 =>•0562 
l~ ~1 HT V t1 <i,~SuO o,7306 1vt1124 

S 1 HT VT Y,b2l4 Y .C, 1 )4 ..i,98tl8 



APPENDIX 27: CONTINUED 

i ~ ~ ~ he Vt:5 ,.t;',11,;6 ,132:>b .:: • 4 8 7 6 

fl $ r , H8 ~y ,J. uo1.10 v, ~OQu ~:8888 ~~ HB .J•t.i OuO '-'• 00\J 
1 3 s;:: HT Vb 0•£8V2 u,~116 :>,4726 
T3 S2 HT VM o,£1~6 5.1163 4,9751 
13 s;: HT VT ~-69!.-7 0,8372 J,9552 
13 S3 liP VB .c: • J2:;i6 ~.2831 J,0435 
T3 Sj HP VH .... oo vo u. vo ull v.0000 
1 3 Sj Hf\ VT .J,uOvO u,uOOO J,0000 
13 S3 HT Vb ,H~ll6 ~,U22b :.> • 6522 
13 s .3 HT Vi l ,,J2:J6 l.114566 :)16522 
13 S3 11T VT 0.0372 7,3019 ,.,.1304 
Tl 54 118 Vb iJ • 9 7';) 6 JtJ1 5 J,9409 
13 54 HJ:\ VM 1.1,00vO v,UOOO J,0000 
T3 S4 ~¥ VT -.J,uOUO u.0000 .J,0000 
13 S4 Vt; ~•J6J9 =,.~133 • ,9?61 
13 S4 HT VM ,.~21J8 .... ~6$4 o,3 44 
1 3 S4 HT VT o,19,7 th~3ue i,3596 

ti S5 ~~ Vb .l• 6,1 ~-9~57 .c:,4g3o s~ VM 1J100u0 O,(;Q r)CI u,O 00 
Tl ss H8 VT I). C,01.,Q (J.(;00<.i u,9000 
Tl t~ HT VB ·h40'..13 4,9261 5, 692 
13 HT VM i,,Oi6 6,8966 ~-3269 

T3 s~ HT VT wd71.iO Y,J59b o,6538 

T~H'J 1-i lAtJS 
:::::::=z== 

£ M T 

l 1 Sl HB 1'4,774CJb 1c,dlv5c 10,0<i04b 
T 11 • 0 6 ~ 3a 2v • 38 .:.:8c l 4 • 311 7b 

~ HP, 1 ::i, l 9 7 5b 1 7, ~ 4o9e 17,0581c 
T 1 0 , 91 'i 4a l1,11~8d 1 J • l) 161b 

3 h F: '+ • i 4 o 4b 1.1 • J 1 c, 9a le3758a 
T 1 (J , 15 Be 1;; • 0 1 V 2d 11•6314ea 

4 HB 2,72Jlb "'• OOt.l Oa v • 31 ~ 3a 
T 6, 11 ~ le '+, 9 S 7 8e '1•47 l 6a 

5 h~ 2,309 7b "'. oo voa u • u CJQOa 
T :, • 92o9e :Je26.:.:3c 8e0346a 

2 ~1 HB 2,533 3b v • 0 0 u Oa v, OC11.10a 
T ,,S117e ue60l4e b,b013a 

2 HP. 2,65ti9b Vt (JQ uQa u. ooooa 
T 5 • 68 0 Be l • 4 9:; 9ed b • 6 7 6 9a 

3 HB 2 • 6 5:, Ob u, OOvOa v,OOCJOa 
T :) • 14 o 2e .; • 00o4e c:.. 2 54 ea 

4 hB 2, 3 6 f 7b u, 0 0 iJ oa v, OuuOa 
T S • b5'.)5c je9915b t.e7076a 

5 hR 1•88 9 5ab 1.1,00uOa 1., • 0 00 Oa 
T 6 • 4 4:, 7e ,,98J7b be50~6a 

3 Sl hB Je Olo4b 1.1, 001.10a 0 • 160 3a 
T '.),o::>21e 7 ,6977a Y,47~2a 

2 HP.- 2,57U6a v • OC 1.1 Oa v,oovOa 
T o • 0 8 8 2c v.1013c b,82Y4a 

3 HB 2,5507b Vt 001.JQa v,oou0a 
T 5,72d9c ,.t:SUSb t.e4245a 

4 hP ~.74q7b veCiOvOa u,ouv~ 
T :Jel6d4c .. .lf\o9c b • 727 d 

5 H~ 2,37J9b 1.1,00uOa u .ooo&, 
T 5,03J~ -+,47:>4'3 be794 



APPENDIX 27: CONTINUED 

OAT~ 
==== HARVEST 4; PRIMARY RSAA 

Tl $1 hB VB l;_,'i4t0 14,0571 1:>,3110 
T 1 Sl HB VM 2 l •.:'.5gQ 21,7143 2.i: • 00 96 
tl Sl ~~ VT 17d9l3 lb,t857 17.2249 

S1 VO u.~942 ~ • 14 3 1110048 

fl ~i hT ~y 2!,,5c.O f1.p43 f''~096 HT l.;,~6v4 J, 143 l. • 4 02 
T 1 Sc:: h P Vb 1,J,;,4.>9 lc,,4384 1,,9534 
11 sz 1-18 V1•1 1;.;,;4J9 17eb0ti£ 1i,9t34 11 S2 h~ VT 1:.>,34J9 17,,516 1.3,4 1, 
T 1 52 H . Vu 1v,:i8iO le::, 854 1-J,,62 
T 1 s~ hT ~~ 2l,t6'+0 l'i.1781 21. 617 
Tl 52 hT 1J, 5~6 l'i.1 153 12.9534 
Tl 53 l-1R VB ... ,4~5 t>,1 31 -. , 9505 

fl !) 3 hR ~~ v, 0 OvO U,961:> u,0000 
53 t;R !,j6J6 u,961, 1,9802 

T 1 SJ Ii '!" v~ l J • ~0'11 o,e53b 1u,6t11 11 S3 HT VM 1::,, OOvO 12, 80b 12.,3 62 
Tl Sj h T VT '1,~4:>S lc::, 1000 1i,871~ Tl S4 hB VB i,J5o5 2, 27 J 1,851 Tl 54 HB VN u•OOuO 0.0000 u,0000 

fl S4 ~~ VT J,vovo v,CiO Ou u.0000 
54 Vb wd 3~1 6,3636 4,6296 

Tl S4 HT VM ,,b8g8 3,o364 J,~4 07 
ft 54 hT VT o • 4 91.16 ~.090'1 o • 96 3 ss hB vu 1,40t9 2,40.38 116349 
Tl S5 hA VM .J • 4 6 3 O,OOOv v,0000 
ll 55 ~¥ VT v,OOvO 1.1,1.1oou oJ,0000 

S5 Vb Ot:)4;,d J,b46.::'. 5,0459 

ll ~~ ~t VM IJ•tr 146 c::,4g3o IJ ~;74 VT o , . 12 r,.i 4~ a: 69 
T2 ~l HA VB .i::,51~6 ,,603 J, 462 
T2 S1 HR VM v1vouo u.uooo J,0000 
12 Sl ~~ VT \J,vOvO 0,vO~O v,gooo 
T2 Sl Vb 1Jt~31o12 5,oO 5 J • 462 
12 Sl hT VM :Jt;,2(6 4.~956 7,2115 
12 Sl HT VT 'I. 94;.;f ti• b 85 'lid 346 
T2 S2 HA VB ~•JO'+ 1 • .) 7 6 1 ~.3810 
12 St'. H8 VM v. t;OvO u,ooou u,0000 

l~ 52 H¥ VT ..; • CiOvO u.eioou v, 0000 
s2 H , V Ei ~,99U8 !>. ,;6 Jj ~,7143 

T2 S2 HT VM 7,t13t.t1 4,1872 '+.2857 
T2 s~ HT VT o,75:)8 u • 156 ij • 5 7 1 4 
12 Sj HA Vb .:.C11u1 2, ~9 36 l,9048 
12 Sj HR Vi-1 .;,(.;OvO U,liOOv J10000 
12 53 h~ VT v • C,OvO u,uooo ..1, 0000 
T2 S3 t1T v~ c:i,03U2 ... ~872 o.1905 
T2 S3 hT VM .. ,52~6 3,b697 1,9048 
T2 53 HT VT 0. ~4.:;7 o,71~6 <l,~952 
T2 S4 hB V t3 i,42/2 J,4483 i• 397 
12 S4 h9 Vr-t '-, vO i.10 o.uoou .i,0000 

f~ S4 h8 VT 1.1,vOOO v.uooo u,OOJO 
!) It 1-1T Vt3 :.>,j3';8 5,9113 Jt4795 

12 S4 HT VM },9417 4,433!:i :>e0228 
T2 S4 HT VT .76/0 9,3596 "•• 324 12 S5 t, R Vfj .::,39,3 2,941£ !, 544 
T2 s~ hA VM v,vOvO o.uooo u10000 
T2 ~~ t1B VT iJ,vOuO o.uoou .1.0000 
T2 S5 HT Vb ~-~2u1 4.9020 o,5789 
T2 !>5 hT ~y 1.t • 7 8 '+ 7 4,902(1 •• 3158 
T2 ss hT o • 61 ,4 y .31;1 'll • 2 1 0 5 
1 3 s1 H!'. VB ~ • bO.H 2, i.>5 1 J.4483 
T3 Sl HR VM v ,vo~o o.coou v,0000 
T3 Sl 118 VT '.,/ • 46 3 v,uoou v,0000 
T3 Sl HT V[j .n 69 I 5 o.190:> ~.9113 
T3 Sl t;T VM 7 • 4 c,6 o,c,9~2 t,18966 
T3 Sl. H ,- VT ~,b1J1 9.04 6 ~.8522 
T 3 52 HR VB J, 414t6 "''t)571 "'• 3041 T3 s~ Hq Vr1 ..; , vO.iO o .coo0 0 14608 
T3 s, H~ VT ..i,4878 u,vOOO v,0000 
Tl s2 h . VB o.t)2'i3 5,2,81 o,9124 
T3 s2 hT VM o,78v5 o,~ 14 j,6866 
T3 S? t-tT VT 'i,~603 o, 714 'i • 2166 



APPENDIX 27: CONTINUED 

ti ~ -= 
~~ V8 .h 48~8 ~.403b ~.ises si VH vtvOu o.ooou u • 000 T3 53 ~~ VT vtOOuO 0.9000 u.0000 T3 S3 VB :J,971.11 ~. 692 o ,,3~1 T3 ~)j HT VM l.46t:.7 4,326'1 4 • 1 0 T3 S3 HT VT Y,45t:.7 o,653b o,9623 13 S4 H~ Vb 1,nuo 1,e88Y 4'•~041 13 S4 HP VM 1.1.covo u. oou u, 000 T3 S4 HA VT \J, v0.JO 0,0000 v,0000 

i~ S4 t !T Vb .;,67c9 !>. !JS So :5,9908 S4 hT VM i.+d,OJS J.~4 0 7 ··1433 T3 S4 HT VT 7,42J6 t:l,.D33 0. 558 T~ s~ hB VB ~ • 4 3 :> 4 1.0957 l,42A8 TJ S:, HB VM v, vOuo u.ooou w,oo o 

ti 
s:, 

~~ 
VT 1.1,00liO u.oo ou v,4739 &5 Vij ;h~6J2 o .1611 ~,2133 ss Vl•i u, CJOvO :2,ti436 1,8957 

T3 s~ HT VT o.1340 be53 Ub u,5308 

T!>HV r, £ ANS 
&c:::===== 

B M T 

T 1 Sl HR 15a:HCJ1C 2~.66uoe 17.6340d 
T 10e7711a 2 l, 661.iOe L, • 90!>0b 

~ H~ 14 • 91 l 9bc 1:.>•~6o5c 1~•3b99c 1la24J4a 21.1, 013d 1J•6~1 b 

3 H~ 5a881/7b Ve32u5a l • 43~ 1 a 
1•Jd513c 1Ja45t:.3e 1la63b9a 

4 H~ 2.a31~5b 1.1aOOuOa g•~ouoa 5,70~4c .. a92l3b • 926d 

~ H~ le88U~b -.id5::>8a v,OuuOa 
J el 44 C l • 4106 ab th6009a 

2 Sl H~ 3e0542b v.oovoa v•O\JOOa 
S d 613c ::..64o3c ,-.u1<J4a 

,. 
H~ ~.02i.i4b veOOvOa c,.ouvoa ~ 

T 5.fi895c ::..56'10c o.6BU9d 

3 H~ 2.069~b u.oovoa C,,OOuOa 
5,6026c Je36-'7b o.4,12a 

4 Hf 2,8717b "'•OOvOa ti . ooooa 
)a~709c .Je79-,4b C).7~30o 

5 Hfi 2,3626b 1.ieOC1.10a 0.oouoa 
T :>. 900 3c .>,66(5b 9,0456d 

3 Sl H8 3a(J364b u.oouoa li• 1~~8a 
T 5,9JJ1c 7,48':J'Sd ,..s710e 

~ Ht 2e6S06b v.15,j6a va16~6a 
6,3266c 7e01.::9c '1'e01o8a 

j Hf 2e74oJb 1.;.uo"oa 1.,,. ooooa 
j.9s72c ;;;,50~2c 9e0£~9a 

4 HB 1,b677b 1.1 • OOvOa o. ouuOa 
T S.741la Je2Q;;;9c i.l.17u9e 

r. HA le5B43b 1.1 • 00 vO ae u • 15 eO ab .J 

T )e54 j 9C l,57-,8b e d'ilo5a 
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DATA harvest 5; PRIMARY RSAA 
::::c 

T 1 51 HR vu 1 '+ • b 8.) 7 1 '+ , o 7 8 't 1::-,,3846 

li S 1 HB VM ft•3j::>3 2~•~\63 11,9~95 Sl hR VT (, o '+4 lo, 31:l 1.1 46 
Tl Sl HT Vr;:; ..,,76(4 11,4679 16'.,6697 
T 1 Sl hT VM 2J.,J9;,3 22,~18J lY,9095 
Tl Sl hT VT 1 '+ • b8.) 7 1J,.10~o 1,; • 9321 
Tl 5~ hB VS 1o,j3o6 1~•'-7 8 1.l•0841 
T 1 52 HR VM 2..,,79,1 21,2963 1,,1495 

ll s ,2 HR VT 1 • Li 2 l 8 17,~92b lj,5514 
S2 HT Vb 11,3801 11.1111 1~16168 

Tl s2 MT V~1 21,1.79,d 21.,963 2J,5607 
T 1 s2 h T VT l~et:i7l3 1.1,'1219 14,0187 
Tl SJ Hp. Vt; 7 • ~8,9 4,71 U :.,9361 

fl 53 ~~ VH "'.,..719 l•f~6o v,4566 
S 3 VT v, <;4 9 3, 36 u,9132 

11 Sj HT Vb lltb~u3 <,,9057 11,6721 
Tl 53 t1T VM 1 .s • ~ 1.1 1 1:>,~66U lJ,2420 
Tl S3 H'T VT lv,<;OvS 9, OS 7 lit.1553 
Tl 5" HP V 'c ,,J9,3 £14390 l,4925 
Tl S4 hP V 1-1 1,1,09vo o,ooou u,0000 
T 1 S4 hl3 VT -.J,4 oS u,uoou iJ,0000 
1 1 s .. hT Vb .;,26.)2 ~,3659 7,9~02 Tl 54 hT VM J,3413 4,878U :,,4 26 
Tl S4 HT VT o,61~4 9,~683 o,9552 

fl 55 H f3 Vu ~•23,1 1,4634 i,3697 
S5 h9 V ~ I 1.i,441.14 u. c;oou v, 0000 

Tl ss 11 r VT 'JeuOuO v, u0UU u,0000 
T 1 5) ti T Vo ... ~11.17 o,b293 ;) , 2 1 3 3 
Tl 55 11T VM .; • 1::,9, 9 ti,b293 J,3175 

t~ ss hT VT Ya9f.l6 b,780J j,~047 
51 HR Vb 1,v i2 ,,9126 ~ • 140 T2 Sl HR VM IJ. (JQ1,1Q u.uooo U,0000 

T2 s1 HJ:3 VT .; • uOuO v.~7o~ 1.4493 
T2 s1 HT Vb b,J4i5 :>,0252 7,2464 
T2 s1 11 T v,, Otj4!5 4t,36b~ Jt3140 
T2 Sl H 'T Vl -;,,6v3 1:),737'1 ~.6618 
12 s£ 118 Vb 1,,-1J9 3,c91i~ ~,6738 

f~ S2 118 V ~I v•vOvO u,4 o2 u,0000 
s2 H~ VT veOOuO u,u00CI IJ • 0000 

T2 s, 11T Vtj v,b9c6 7.t.19'1 Ot4171 
T2 St HT VM ~-~4~3 '·!429 't,6257 
T2 ~~ HT VT 'it 6'14 9, 23b 1,0909 
T2 S3 H8 Vb "• 6.JO l • f;6Y2 1,3216 
T2 S3 H8 Vt-i .J,(,01.10 u,vouu -.J, 0000 
12 S3 hR VT v • vOvO 1.i,UOOv .J,4405 
T2 Sj t1T V Li ;.i • ¥6 ~ 1 o, 1421 ~.7269 
12 S3 HT VM ". 6jQ J, 383 2,6432 

li S3 HT VT Ot7~:;i9 7,Y439 7,9295 
S4 HB V8 l • b9 ~ 1,4423 J,4483 
S4 HR VM 1J, 09vo O,C/000 u,0000 

T2 S4 11R VT \J... .) 9 u.vooc, u,4926 
T2 s .. t1T Vb 't.13'73 i,6923 ,,9409 
T2 S4 11T V 1-1 4 • 'I 2 l 8 Jeo462 ,3892 
12 S4 HT VT ~, ~ 3.J8 o,b53b Ot867Q 
12 ss HB Vu , , 39, 3 2,3923 2.3474 
T2 55 119 V ~I 1J,u0v0 0,v00C> v,0000 
12 s~ H8 Vl 1J,v0u0 u.0000 u,0000 
T2 s~ HT Vb 0,,21.11 0,~201 ~.6338 

f~ !~ ~+ ~~ :.;i,i4l6 3.34~3 E:*~69 O•tl,4 0,01 4 
13 ~l H9 Vb "•J1'+8 3,7830 J,0612 
ti 51 HR VM v.t;OvO u.0000 u,0000 

Sl t,R VT 1.1,CiOvO o.u00L u,0000 
T3 Sl HT Vb o,~8,5 o,486~ ,.1020 T3 Sl hT V t-1 '+ • 62 '16 ~.405'1 ,6531 T3 Sl hT VT itt'.5'13 ..,.7297 o,6735 
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13 s~ h P. Vb i,,t.,6'12 ~.u40b i.~5126 
1 3 s;;: HR VM w • (;01.10 1.1,vOOIJ v,OOOO 
13 52 H8 VT u.~613 u,ooou IJ,0000 

t~ Si HT VB 7.Cif'~ 4,!:>91b 0•~327 
52 hT V1-1 ... 6 i. 4,0816 1v , 528 

T3 s2 HT VT ..i.t:. 7o5 t,C.735 ~.0452 
13 :>:> HR Vb "• 11 ... 9 ~.)i412 .>,5000 
ti S3 h n VM w1\J01.10 v,UOOv v. gooo 

5 j HP VT v,uovo v,t:,804 v, 000 
T3 53 hT Vb t • i 3'78 ~.392~ 0,0000 
13 53 HT Vi : ~ •, 6i. 4 J,4314 d,0000 
13 S3 hT VT '1•~9( 3 '11J137 Y,0000 
ti S4 HP. Vb ", .. 2 I g ~.'1305 l,951~ 

S4 H~ VM J,OOv o.uooo U,000 
13 S4 Hi< VT v,OOi.iO v,COOli 1.1 • 0000 
T3 S4 HT Vo cd9o1 o,v914 ~.8537 
T3 54 HT VM o,c:5,4 J,:,533 J,4146 
T3 S4 l'1 T VT '1•70o7 ~,Ci447 I:)• T 605 
13 s~ H9 Vb ,,8511 l,3761 2,6786 
T3 s; 118 VM 1,/. oouo v • 0000 u,0000 
13 ss HB VT v,vouo v,uOOO v,0000 
T3 S5 HT Vb ~.i 9v5 3,6697 414643 
T3 5~ hT VM CJ,6607 C.,,4587 ,.5714 T3 S5 HT VT '1, C/4 7 6 t,,b807 •5893 

T~HV ME.ANS 
========== 

B M T 

T 1 s1 H8 14.98~4b 2lelOi7d 17el276e 
T 11,j ;)l?a 2! .l077d 14.3729b 

2 HR 14 • a9 -,5 be 1 u • 0 7 '7 3 1', • 3219 ed 
T 11-7047a 21.1,80.)0e 1j•4386 ab 

~ H '1 6,u7~7b v,93'1la ,.,o762a 
T 1l•~Oci7e l-+,02c,,1a lla65Jde 

4 H~ 2elJEi0a v,v01.10a (.;al~95a 
T 6el9u4b _..,56o7b L,94!;>3e 

t. HP, .c. • IJ 21 7 ab 1.1.14o8a i.i•OuoOa -' 
T :i • '151 l be .;; • 6 7 'i 9 be t-,9<.i46a 

2 51 h9 .$,J'1~6b 1.1eOOuOa u,8u"7a 
T 6,471CJe J • 3 415 be 9,2,27a 

;: hR 2,79~lb 1.1.15o7a v,Ovuoa 
T o,91l6e t..,70';)9e ~ e3y4 7 a 

j HP, 1 • ~8j2 ab 1.1,00voa C,,al40tia 
T 5,7794e J,04o6b b,2097d 

4 tiR 2 • 26, 1 be ..,,QOuOa v • 3t 2 2 ab 
T 5,4575a _.. • 21 'IO ed ba6tlJ~e 

:> HR 2e3774b veOOuO a ~.ocoo a 
T !>,0247 e 1u90o2 e o,55b'.> d 

~l HR 3.05;;3 b v • u0:.;0 a u,OuuO a 
T 6.Q2jJ e :;i,b9o0 e c;.2,voa 

2 HR 2el4ud a VtUOvu a u tl ~~~ a 
T o,041f6b o,43:-8 b l..18c:,7 e 

j HR 3.os~ub u1vOuO a u d~ol:) a 
T 6,21.J7 e 4e::>6'+6b ue97u3 d 

4 HR 2 el 3o3 b v,OOuO a iJ,OuoO a 
T o ,~470e .; • Cl 7 J 5 be i,,J7oOa 

~ HA 2,304ub v,00..10 a (;,0Civ0 a 
T 4e77 • oe J • 5 6:i 6 be 7abJY2d 
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OAT A 
I:-== HARVEST 6; PRIMARY RSAA 

11 Sl HR VB 1:>t46J9 1c.v976 14.6325 
Tl Sl t-18 VM 2l•64-i5 l4,,;il2~ 2~.0096 
Tl s1 t,8 VT 17.S2:>8 lb,~36t ll.2249 
T 1 Sl HT Vb lv.30~3 11.,19~ ll.0048 
T 1 51 hT VM 2ltf.4~5 19 • ~ 1 ~i 2"' • 009 6 T 1 ~1 i-t T VT l.>e40"'1 1~.1220 1~.9187 
T 1 s~ h A V8 l;,,!lO:.iO 14 • ~48, 1~.7635 
Tl s~ HR VM 2.J • co i.10 2~1!.495 1'7,7044 
T 1 5t hp VT lvli.;OvO 1 .~258 1717340 
fl s2 11 T Vu 11.~o~g 11 • j40£ 11,9227 

S2 HT VM 21.1,CIOIJ 21.~49; 1'7, 044 
Tl s2 11T VT l:-1CIOvO 1~.0866 Lh2709 
Tl ~3 hR Vtl o,,949 Y.1324 4,8246 
T 1 ~3 ti !3 VM 1,1,ft2l7 1.026; u,4386 
T 1 ~j hR VT lit7217 1.026; ,,,.4386 
Tl ~j HT V fj l v el 3o2 1U,v457 lu10877 
fl ~i · r 

~~ ll•civ~ l~:~~~~ l~:91$! ~t 1 l • -;; 'I 
Tl $4 HR Vb J • , 4 iJ 7 .; • soou J,6269 
Tl S4 H~ VM 1,)8o9 2 • 000(., v,5181 
T 1 S4 HA VT 1,1146J0 IJ. uoou 1,5544 
T 1 S4 HT Vti w•48l5 0.~ouo 7,2539 
T 1 S4 h T VM 'tel607 b • (.)0 00 i.1813 
Tl S4 HT VT ;_j,33J3 .,.~o ou i,8446 

fl ss hB V tl J155.,~ i. 211 J,0303 
S!l HB VM v • OOv (., • 0803 u.0000 

Tl ss HB VT 1•~2,8 U1000C 1J 10000 
T 1 S5 HT Vu 7,1006 ~.4422 010606 

f! S" ~f VM ,.13rl ~:~~ii ~:~~8~ s~ VT 1.1. ~~ 
Sl HB Vt; l•9 12 71106b .,. 559 

T2 s1 HB VM ~,431i0 , • iJ 305 1,4085 

f~ fl ~~ VT ~•"go~ 4•~$8~ 114085 
Vb ., i b J o. 90 ~.io3; 12 51 HT VM o.t.1213 7di14~ ,s1 1 1 2 Sl t;T VT "• 7 8v5 li.1827 1!,26 6 

T2 ,, 
Hl3 Vb 4t43.)5 ,.7907 J127 •~ "" (. 

12 ~2 H~ VM .11 00:JO O • 9 30:C: :J 146 

l~ s~ ~~ VT v • 4 9,6 Y:S898 t•869~ s, ve J • YU J 1009 
T2 s2 hT VM ,.~8'72 .::17907 :)16075 
T2 52 HT VT 1..i,344~ b,c37~ o.8785 
12 .. - H8 Vb ,,t>5-+9 C::10571 J,6697 -., 
T2 ~j H8 VM .J,44,5 u • ~OOu l18;49 
T2 53 M~ VT ioi • b 8 ;;i 0 u.9524 l13 61 
12 ~3 HT vu :J • I 5~2 016667 .-e0459 
12 ~3 HT VM J,53~8 3,3333 J,2110 
T2 S3 HT VT ..,,t9,0 c;,v476 ~'1743 

f~ S4 ti 9 Vi; ~•J2J6 ,:: • ~811 ~.8846 
~4 H~ VM l. ,39J3 v,49 5 -'•8846 

T2 S4 H9 VT .J. i; 3v 2 v,99~0 J,4808 

l~ S4 I-IT Vt, 0 • 5 u !) Cl, 46 7 7,21 • 5 
~4 t1T VM J1~8l.4 7,4627 ~180 7 

T2 S4 HT VT ,; 1 30"' 3 o,9552 i.1346 
12 S5 hB VB ,,04.)6 j1t493 ie9557 

l~ S5 HB VM .;,Cio1.19 U1 569 1,1149~6 
S5 HB VT ,,b9J u,956~ v,98 2 

l~ S5 HT Vb 7,58~9 , •. 63~ '119261 
S:i HT Vf-1 0 '5 31,18 .. Je'+ 018966 

T2 S5 hT VT l.1,~01,15 11eCI04o 018670 
T3 Sl h9 Vb "'bf"', .:: • 4510 J,3764 
13 s1 riB VM v,4 1 U,4902 v ,6757 
T3 Sl ~~ VT l • b81.1 d o.uoo9 l.13514 
f3 s1 vu o,~OJ8 ei,862 /,4324 

T~ 
Sl t; T VM 71S412 61b627 ..i10811 
51 t, T VT VtY6"'3 '116039 liJ.8108 

fl s2 HB Vb ,,4876 3,C612 -t,4554 
s2 t1B VM u 1 ~9 :..0 1,u204 l14851 

13 s2 HA VT !.'19u0 01S1J2 iJ14950 
Tl ~2 HT v~ 7,46~7 7eb531 514455 
13 S2 11T VM :) • 771.11 5e10i0 1 v • 89 l1 
IJ ~~ HT VT w • YS;;i2 'i,69 '1 '1190 0 



APPENDIX 27: CONTINUED 

+i ~ . hB Vt.i ~ d 7 il;J t•0~7l j:~i14 si 118 Vl-1 veGOl-0 .9 24 
T3 &3 H8 VT • • J 8 '-19 u.476~ v,0000 
T3 53 HT Vb ~, j5;;6 6.1905 o,5728 
fi S3 HT Vfwl "•31'+8 ~.0111 j,6338 

Sj HT VT i,c:5Y3 o.~ 14 lii.3286 
T3 S4 hq Vb J • 1818 ~.u72:i J.1390 
T3 ~4 hB VH ,.27,7 le:>54-4 IJ,4484 
ti S4 H~ VT v,OOvO l,~544 l,3453 

S4 H V8 l,J, 36J6 5,'199~ ~.3812 
1 3 ~4 t, T VH J, 1818 5 el 813 'i,4843 
T3 S4 h T VT .,.~9~d b,~90~ 'le8655 T3 S5 HR Vo J,2 8o4 J.3,33 J,8835 
l! ss Hf3 VH v,u o~o 0.4 62 J,4854 ss HB VT v,46'15 o.vOOO u.4854 
ti S5 ~t VB 4,69'+8 o.1905 cu~107 ss VM J ! l 6'+ 3 6,1905 't, 544 
T3 s~ HT _y r o,921.12 b,~714 ~,2233 

T ~~1 V 1-i ~ Mi s 
===::a:===== 

u M T 

T 1 S 1 HR 15,464 7b 2l,OS71d 17,7624C 
T 10,b44~ 2 l, 0 5 lld 13,8142b 

2 H9 15,4Q4(j) 21,,451):'i 17,7~;;Jc 
T 11,~543a 2v,45ll:1 1 'I• 3658i:> 

j hR 7,417Jb l,06.::2a l,Oti,2a 
T 1•.) , 09 05c l .> , 4 1 -, 3d 1~.101,2a 

4 HB 3,4~:)9b !,30.::3a 1.,,67~5a 
T 6,74.llc ;; , 11 Ci Obc '1,0593a 

~ Hl:l J,101',b 1.1 ,221.ea u,5076a 
T 6,20J1c 0,98JQC ~,5b90d 

2 Sl 11R 4,,2712b , ,<;5-,3a , , 96 79ab 
T 6 el 8:dc 7,31o4c 1v,7436a 

2 H9 J,49o4b v, 46:>8a \Je7873a 
T 6,9426c :i.26i4c 9.3535d 

3 HR 3,u606b 1.1,75i,1a 1,0712a 
T s.o216c J ,3614b 9 el 713d 

4 hR 2,7318b • • 5 9" 5 ab C,.8u,Oa 
T 6,73v3c :i,~5"6c ~ '13Ci7 a 

~ HP 3,u4'15b v.48J2a 1,2793a 
T 5,9241c o ,7373c 10,2574a 

3 51 H~ 2,o6o5b v,~4~9a l•07Y4a 
T 6,96(.)3c o.f"i3u3c 9,6590a 

£ h9 J -334 7 b 
o,o5J8c 

!el6g9a l.),9Yb4a 
7,J211c Sl,51()7 a 

3 HB 3.2868b .,09-;9a \,/e6217a 
T 6 el 063c J,6019b "1,36o4a 

" HR 2,797 6 ab ,,42:;i2b 1.,,~666a 
T s,01 .. aa 'f • 28i::5 cd 9,0o~2c 

~ HB J,,Ollb u,32u5a ~dloja 
T :J, 320c ;,,40Jlc o,9C;~Oa 



APPENDIX 28: PERCENTAGE DISTRIBUTION 
(PERCENTAGE OF TOTAL STERILE 
ALL 4 BASAL FLORET POSITIONS 
6 POSITIONS WITHIN SECONDARY 

OF RELATIVE STERILITY 
OVULES 11D + R" FROM 

' OF ALL SPIKELETS) IN 
HEADS= RSAA 

Tt.uOYoE.Af< HARVEST 1} .::>lCU1,0ARY I f..SAA 
DATA s------
fl gl HB Vb ... t507 ~.(.)544i J,6~58 HP V M "'• O vO u,liOOU Vt 00 
Tl 51 HP VT \JIUOUO u.vooo u,0000 
T 1 s1 HT VrJ -+,o3o7 o.1947 ~.3763 
T1 Sl HT VM ll,f9Vj .:,,:,398 l1s~99 11 Sl HT VT lv,/5"' 0,4071 Y,6 4 
T 1 !)~ HP Vrj J,~3;;4 410404 li19587 

ti 
S2 HB VM i.J, uouo U1uOOO "'• 0000 ~2 t1P VT veLIOvO u,uOJv v,0009 
s2 HT VB :;>,!)5:.J6 ~1v~J:i 41956 

T 1 s, HT VM 1 i.J • bOo 1 l;,U90'1 1u,7438 

ll s~ HT VT ,,v9v9 Y1090Y '7 • 9 1 7 4 
~i ~~ ~~ ~ • 9 iv 7 1~:ei~~ ~:f!~~ o.4 ~6 

Tl S3 Hf3 VT J,.C,6v4 ~.u27~ "',5907 
T l SJ HT vu ,;,i,4-,6 "'•46i3 '+16632 r 1 S3 HT VM "'"1~8 lt.,75~t, 1", 95 3 4 
Tl 53 HT VT i,YOlO 12,,905 i18446 
t~ ~l HP Vu \Jl~~l8 CJ,j694 ;;i I 8679 ho VM v, Li uO u,voou Vt QQ 
T2 Sl HA VT v,uOuO li,0000 u ,0000 
12 Sl HT Vb '4,v2.>0 :>,Ci9S~ q14693 
l 2 S l HT VM 1 v d4-+8 11,46SU o,7039 

l~ ~i HT VT l"' • e~-+8 (),,.lF ~:~~g? H~ Vu '+ I .) 6 J,:i 6 
12 S2 Hq VM .J,OOvO o.uouu v10000 
12 s~ 1-tR VT 1.1,C01.10 u,vOOu 0,0000 
12 s2 HT Vb ;;>.26J2 ~.~276 .. ,3956 
12 s~ hT VM o d 8/} ~.v2s1 lv19890 
12 St'. hT VT .,.:;sc.. 10,c,S o J ,.,8901 
12 s .3 hB VB •u!:.9!8 3,4146 .. • 0201 
l 2 S 3 HR VM v,C0v0 0 ,vOUU IJ • 0000 
1 2 S3 HP. VT v,(.,OvO V, C.,Ovli i.J • 0000 
12 S3 HT V ti ..itb3,7 ~1b5.37 .)15276 
1 2 S3 HT VM id8J7 7,J171 lu,0503 

li S; HT VT ot16J3 o,7805 .j,54~7 
Sl H8 Vb Ot42!1 ~-~253 w187 3 
Sl H~ VH .,J • i., 0u0 Ci,CCOO -.i,0000 

l 3 Sl HA VT v,C,01,;Q u,1,;0 0 1.1 1J10000 
ti Sl t1T V d .u15i9 :.i.~55e, • ,2328 

Sl HT Vl•l 1 v • (., 0v0 ,,(.;202 1..i,0529 
13 s1 HT VT 'l147J7 t>.~e;Y 11.115820 
13 S2 Ii 8 Vb ~.3810 j,98 0 1 7,5000 

l¾ S2 HP VH v,(;0u0 v1COO(; u,0000 
S£ 11 e VT v•v0v0 v,vOOll v,0000 

13 s2 HT VS V • 6 6C.. 7 ~19751 2,5000 
T3 s£ HT VM .Jt71<t3 11,4428 1~.s900 
li s ~. HT VT i • 04 / 6 c.~5:>, -,,3 50 

S3 HP Vu • • 91 cO J.141'1 J16082 
l 3 S3 HB VM v,uouo v,v000 u10000 
T3 S3 HR VT 1,;,i,OvO 1,; • L.0 Ou u,0000 
13 S3 hT Vu '+19100 ~.7592 :i,6701 
T3 Sj HT Vr,I -;1b3o1 1v,99-.o 'i,2784 
TJ s :; HT VT 'it,0'76 01~00~ '112784 



APPENDIX 28: CONTINUED 

T£00Vu£AR • HARVEST 1} ~( ~ 01,D AR 'f s RSAA • 
T ~H'.' Ml.ANS 
-====:::==== 

i.J M T 
11 ~1 HR 3 • :> 7 J 1 b i.leOOvO a l.11 0000 a 

T :i,1t6'19 be l, 45,d cd <,. 6 L::4 d 

2 H9 4el7dl b u,OOuO a c.. .ovuv a 
T :J el 8d2 b l1Jel4o9 C Yt3664 c 

j h8 7, "i2U9 be 'ttb3i.i4 a jed)',7 a 
T '.;.l,U.244 b 1 ~, 70 .,7 a lve67b7 cd 

2 ~1 :-te 5,9004 b v,uouo a O,.JIJuO a 
T 4e!:)293 b lt,50'+6 C b,2829 C 

2 H !3 4tl8:i4 b v,OOvO a u,uuuo a 
T 5, u62 l b o,0671 C 9,7657 C 

3 Ht "+•U089 b .J, OOuO a V. uOuO a 
6eu0i+6 b Ot85U) C 

b,4'J,, 
C 

3 51 HB 5,941~ b .J,OOuO a ve 1JuOO a 
T '+•Jl:i4 b 7,3577 C Ye5472 C 

2 HB 4,o2u4 b v,CiOuO a (.;. uouo a 
T 4,71J't b 'lttl8::.,7 

C 
~tl2:.>9 C 

3 HR J,oatJ2 b u,OOuO a veuUuO a 
T 5,44'11 b 11.1. o 3o4 C 9t1,02 C 

• 



APPENDIX 28: CONTINUED 

OAH 
s::r:: 

Tt:.DU't'iJ(AR : HARVEST 2JS ... (.L N1.1 ARY R !) A A 

T 1 ~1 HP Vd 1 • .t 0;; 9 1::>.0000 l1t14330 
l 1 Sl H8 Vi-1 2.-17"15 22.~222 2~t6804 
Tl 51 h~ VT lo•b2.,5 2u. eiooo lo,5567 
T 1 51 HT V tj 0•2j:J- 0,t1667 u,7010 
T 1 Sl H'!' VM 2 • .1 1A 2~.2222 2~.6804 
l 1 Sl nT VT 1,; • b8~4 lJ,088'; 1.:.,9485 
T 1 52 HP Vb 1 .. t13v4 1.3,',53:i 1 '.) el 685 
Tl 52 HA VM 2i etl2t.d 2j.,558 21.3483 
Tl S2 HB VT l'i,~6~2 1 o • o04t 7 21.1.2247 
Tl S2 ti! vu .Jt'17c3 ~, 01 .:+0 /,3034 
Tl S2 11 T VM 2, • l:l~t.i 1 2je t5 ~6 2l,3483 
T 1 52 HT VT l.,., 6 ~9 1~.1163 14+,6067 
T 1 s J HP, Vu l.J•i.il18 14.'1254 1~.5593 
Tl 53 HP VM lv,'13'+9 l ~. ',2 04 2,.i.9O4O 
Tl s ;; HP. VT 1u.~6"'0 lo,'+17'1 ldt6441 
11 SJ HT Vu .)e.12!.14 b.9552 ~.0847 
T 1 S3 HT VM 2.Jtb6o6 21•1:1905 2.:!,5989 
Tl SJ HT VT 1 J, 38'+6 1j.432b LH8192 
Tl 54 HP. V tJ UejJJ3 b,'1767 ~.5574 
Tl s .. HP VH l t1111 4,0512 u,5574 
Tl 54 HP VT ••bbu7 ~.'1070 J,2787 
1 1 S4 MT V Ll ijtf16r.,7 Je46134 -..9180 
Tl 54 HT VH 1~.~61,;7 lJ,953~ lJ.0912 
Tl 54 HT VT 1,, 778 11. u46~ 1 •• 4 54 
Tl 5!) hB V tj 't,U91J9 ~.c;i701 :Je3892 
T 1 ss H El VM U,Y0Y1 v • !;> 155 u,9000 
Tl ss H8 VT v, 90'11 1,C,3 0~ 1, 964 
l 1 S5 HT Vb :, • v01.10 b .1850 :l,3892 

Tl S5 hT V 11 ;; , LiOvO l\.,b247 lo.1677 
Tl ss HT VT ~•c3u4 "i • 793b ll,3772 
T2 s1 HB Vu ~ • Ci2'+ 1 c,u24l '11 • 954 12 s1 H8 VM a+,3210 1,~04b l• 494 
T2 51 1-18 VT 1 J. •pl~ l,204b !J , 4 7 1 
T2 S1 hT Vb J. 0 J (),(./241 ,,4483 
1 2 51 HT V 11 1;. ~ e ... 2 14,457b 1 ,2414 
12 Sl HT VT 1Ii•t148 lU, ,4 10 1~10690 
12 s2 119 Vo .J, 25~0 CaJ47o .,. • 444 4 
T2 S;i: H~ Vl'l 1'.,'t.7,7 u.0000 J.3333 
12 S2 hA VT ,,'t.7,7 u. 5 95.:: 1,6667 
12 s2 h,. V ti o,,SvO J,)714 ~.5556 
12 52 1-1T Vi-1 lJ,96~§ 1~.~oou ~.4444 
12 s2 HT VT l.J, 9.; lv, 143 1.1,,6667 
T2 53 h~ Vi;j Jd,6'19 o • 'i6:>~ /,5145 

f~ s- r,A VM l • v '1 fl , .. 1379 .J,5780 sj 119 VT 1.1 • ~2 J6 .::,'-i69U J. .1561 
12 SJ HT VB :>,,3;;,6 3,4483 4,6243 
12 53 tiT Vi·I ~•4241 1Je7931 li,7169 
12 53 HT VT IJ,',01.15 11,7241 111982 
12 S4 HP Vb l,nt6Y6 o , 'I 7 o 7 ,18~3 12 s '+ hB V!-i j • ;d:;; 1,t628 t:~~ s T2 S4 h8 Vl 1,,1. ~ 2 .I. 1, 44~ 
12 S4 t1T VB ,..,b9l3 4,U6'.HI Jt5249 
12 s '+ HT VM l ·it'12l7 11.u4o5 ii,944, 
12 S4 HT VT 11.'15u5 11.C,465 11,049 
T2 s~ hB Vb 'tttil;,4 ~.u122 7.6433 
12 t~ ~tR VM • • ~2;; 6 "1,510~ 7.6433 
12 hR VT w • 1 "'8 CJ,5102 7.0064 
12 ss HT Vb ..i,15J8 c, • l 224 "'• 54 7 8 12 S5 hT VM ... ,1~4 11,224~ 1~.1019 
12 S5 t-,T VT '1.74.J6 1!,7,47 1.,4650 
Tl Sl H [3 Vb 1..,.~974 7,, 2} ~.8485 
T3 s1 h8 VM .) , 12t.2 t,066 u,6061 
T3 51 hP. VT ... ,.872 JeC.364 ~.4242 
13 Sl t-,T Vo J. ~l)'.;J 1 4,,424 ~.4545 
13 Sl HT VM 1"1(;607 1:>,757b 11.5152 
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T 3 Sl HT VT 1 •• :i31.o15 1~.l2lt ~.6970 
T3 s, HP Vb wdOol tl,ei093 ',1.1463 
T3 s2 HR V M • • Cl 2 ;;. 6 ,,0490 'h ~68 3 
ti s2 HA VT ..,.(JOvO t.,649(1 7. 29a 

S2 HT Vti -+,32&+3 1,9866 o,70 3 
T3 s2 hT VH 1,,97.lO lJ,9073 1-.,6341 
T3 s~ HT VT 1 .L, ::SS l 4 11.~583 11,5854 
T3 SJ h8 Vi:j it, 06'+ 9 5.~632 o,9431 
T3 SJ H8 VM .., , :,41.,5 (;, vOuu v,0000 
T3 Sj HB VT .L ,u8d v,uoou u,0000 
T3 S3 HT Vti :.i,'I0:;.4 4, c. 10~ '+,0650 
13 ~! HT VM ~-1~'17 11,?7d9 1"'!951 T3 HT VT li'i:. v3 lCJ,;.>263 ll, 821 
T3 S4 HP Vti • Y,Q',6 ~.~6J2 o,3584 
Tl S4 MP Vt-, .J, !;, 6:.> 0 1,7544 .Ltl~61 1 l S4 HR VT ~.25-,9 1,7f44 u,5 80 
T3 S4 t1Y Vu •+e!:11'18 4,ti 64 .lt468~ 13 S4 hT VM 1•u~8',) 1, • ,8J 7 1l • 560 

fi S4 HT VT lw, 3tt5 ~ • j56 7 lv,4046 
S5 HB Vb w.C:,5/ 1 c,C.247 J,5000 

Tl Ii H f3 VM l,/,~p4 u,6173 1,5000 
T3 ~f VT v,5 •4 l,0519 1,0000 
T3 vu -.,vOwO 3.C;664 7,0000 
1 3 s~ hT VM 1.Jtl4,9 1~,Y6lli lu,0000 

T~H't' ,~EA NS 
====:::&:: 

0 M T 

Tl Sl hB 14,71JtJb 2 .... w2o4e l~ol~b7e 
T 7,~0lUa 2,,C2u4e 14,9(;()6b 

2 HB 14,"175b 2,,47o7d lY,4649e 
T 6,36:.iia 2~e47r;;7d 14,?!tYOb 

3 HS 13,o)'ilb lo, 5 B c 4d 1 7, 21 v Oea 
T 6,45::ila 2~,71'll4e 1 4, d 7 o 9be 

4 HB 7 • i 8 7 2b 4,10t16a ,,6174a 
T 5, 02 ~ 4ab 1-+ • 7 6i.i 5d 1le76o6e 

5 HB 5,0Svlb V, 4 7 it 9a 1•24:,Sa 
T S,5249b 11.,,66-+le '1 • Y358e 

2 Sl hR 7 • 7 4 6 lbe ,,22:da t. • v t: 1 Ob 
T 4,39i0ab 1;.. • 0 9 .J 2d 1",3749a 

2 t-lR 5,7474b .L,86o7a 1 • 5115a 
T S • 12 '.:) 7b 1 l , 6 7 v 9e lle0566e 

3 t1B 6 • 715 Ob "• 921 Oa 1,2495a 
T 4,4)olb 1 i, 97 oOe l v • 5 35 8e 

4 h~ o • J4i 9e '+ • (.) 1 'i 8ab J • 3 Cl 7 8a 
T 4 • d 2 .l C>be 1 .J • j 3 7 7d 11, 3~0 9a 

5 He ~ • 95 7 Ob J, 0 5-, 7ab ,,6765a 
T 4 • 94 l 4ab ., , 31 J 9e 10,9b11e 

3 Sl t18 7 • C> 7 2 Yb '+ • 13 J6a j , :> 1:) 9a 
T 4,30u7a l'+,64o5d 11 • 11 o 9e 

2 rt B 6 • o212b ,,b4o3a 3 • 5£5 Ja 
T 4 I j 3 It $a 1.J,83o le 11 • 398 le 

3 HB 6 • 35 7 Ob 1.1, l 81., 2a I.I• 3604a 
T 4,:,6WJb 1 j, , 16 7 9e 10,7c'62c 

4 11R 6 • 510 '+b " • 15 c, Sa l • :>3u8a 
T 4 •.:: 2 i 1b 1.., b 4 .J 6e 1V•l653e 

5 HB 6,1271:J 1.,,~9o2a lel411a 
T 4,69;:ib l.::,u3:;.,3c 1l16t::J~ 
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OATA HARVEST 3; SECONDARY RSAA ==== 
11 s1 HR V 'o 14'd7.!.3 lJ,3333 1-+,5946 
Tl s1 HR VM 2~.!;)~09 2:.1.~897 2.1. •6216 
T 1 Sl HI=! VT l;tl6l7 l0,461~ lo,3784 
1 1 Sl nT Ve oa3b.>2 c,.<;607 ~'1892 
T 1 Sl tiT VM 2i.a~5o9 2.>,!:lb97 2.i. ,6216 

H Sl hT VT l•+.~7vl l'+.~51/C. lLt,59~6 S2 H8 Vb l-+.C14(.i5 1~10163 l'f,85 1 

fr s2 hR VH 2i,,2,2 fv,'tObc: 2..i.5t14 s~ HR VT 1,, • 69 I 0 b,J673 2v • 5 14 
T 1 s2 HT V l:l lev71.17 l ~ • ~'4 4 Y o,0000 

ll S2 hT VH 2i•i:2,2 2u1408~ 2v,5714 
s2 HT Vl l-+d4~4 1~.7551 1Jt4286 

Tl Sj H~ Vb 1.u 407 8 1,,b49,:- l:,,5779 
Tl Sj H B VM 2.>•'+b~7 l~.C:142!:l 2wtl005 
1 1 S3 ~~ VT 2vtl1~7 1 J • Y 66, 1~.0955 
Tl SJ Vb J • 112 9 ().145:.1 ll,0553 
T 1 S3 HT VM 2.h46J7 2~,YO::>O 21.i el 005 Tl S3 HT VT lit•!:>2:;;l 13,~665 1-..0704 

ft S4 liB Vb b1}6~i !),e476 o,6486 
S4 ~~ ~~ 11,/. tg" 1. 695 :,,40~4 S4 1 ., , 4 o,vOOO ~,IJ4 9 

11 Sit HT Vu Jel+O,i.4 i+.td2o o,1081 
Tl S4 HT VM 1• .St6o0 1;.;:, ti 342 lv,2162 
11 S4 HT VT 1J,60J4 l~ei&:99~ 1,,8919 Tl s~ HB Vo :;, • .. 2 ! 7 ~.(.,279 ,1006 
fl ~~ A~ ~~ J,60,4 o .ciog9 j•2840 1.1160,4 (). !;)5 ,6 23 
Tl S:, t;T Ve o.v2~1 b.1453 ~,5503 

T 1 s~ HT V,'1 1 .> • ~5JO 1l • l 7 3~ 11,1598 
Tl ss tt T VT lw,~410 1 u .(1559 11,8343 
12 s1 HB Va ~-~313 7.,289 7,6087 
12 s1 HA VM v,bl . 3 u,~024 v,5435 
T2 Sl ~f VT ·•~346 l,~04b ~,6394 
T2 Sl Vt:! :J • 5J6 46, ~ 169 i+, 34 8 
1 2 s1 HT VH r.i.014 11,445b li,9565 
T2 S1 HT VT ., • 25., 3 1 :t, '1506 -;,7826 
12 s~ HB Vb od2i8 !:l,, 6 32 :ial282 
T2 5~ Hp, VM v,u0v0 v,vOOO v • 0000 
T2 s2 HB VT .; • ~ 7 ~ 7 J,u075 .,_ • 0513 
T2 s2 HT VtJ .tt,!;;977 0.01~u :.),6410 
T2 ~2 HT VM o • Ci4tiO 11.~782 l ._ 7949 
T2 s~ HT VT .,, t771.d lu,~26j lv,7692 
T~ ~3 HB V'd .>•t.loO 0,43J7 o,2500 
T2 S3 HR Vi-1 v,$6i8 0,oOf+ u,0000 
T2 ~d HB VT .i.tl2.>6 1,bO ~ J,1250 
T2 S3 HT VB :J•b~~O ,,40Yb Je7500 
T2 53 HT VM 1 iJ • 6 '+2 13,~530 1 J .t 250 
12 S3 HT VT U,, 3Ci0 1C::,U4b2 li,2500 
T2 l) 4 HB Vo 'tt70:.>9 b,092~ 'h6083 
T2 S4 HP VM , • i,4 l 2 0,~760 u,0000 
T2 S4 HR VT Je:>2'14 2,6902 ,,3825 
12 54 HT Vb J,b8,4 '+,v46~ o,9124 
T2 S4 hT VM 1a.,l7t.S 1:>,"06'il 11,0599 
T2 S4 HT VT ';141i8 11.1387 'it6774 
T2 S5 HB VB Jt!;;8t>6 .~14~ u,~857 
12 ss HB VM wt:>5u7 o.uoou l, 143 
l2 S5 HB VT ..,,~So7 v,578u u .--0 0 0 0 
12 s :l HT Vt:! vt14J3 4+,(>243 4,5714 
12 ~:I HT VM 1l .73.8 1J,~9t+b 1J.1429 
T2 S5 HT VT 1.i.e73!8 11.~607 11.1,2657 
T3 s1 HB \/b Jeb2:.>1 ~.9524 7,8788 
T3 ~1 HR VM !,09,9 1,1905 1,8162 
T3 Sl HB VT l • I.I 9,9 ~ • 38 lC: ,.8182 
T3 Sl HT Vr:, :),46<t5 5,9524 4,2424 
13 ~1 HT VM lu,J6~5 1~,C?.90~ lJ,3333 
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l 3 ~1 HT Vl oJal9c.,7 1U.fl4J l,d?.12 
l 3 s' HB VL v•U7 • 5 ~.9451; ,,,581 
T3 S2 HA Vt•l u • ~2 l t O,CiOOO 1. 442 
13 ~ C: HB VT J,72o v,:>40!) c::,3256 
T3 s~ HT Vb J,72~7 :>,40:>4 .. ,6512 
T3 S2 HT Vt✓• 1," li2,4 1.:.:.9730 lo,2791 
T3 s~ HT VT ,.,9319 9.72Y7 1110465 
T3 s;,, HB Vb 7.~6,0 e,c:147 :l,8083 
13 S3 HR VM ,.45't0 2,,599 WI 000 
13 S3 i19 VT .; .ell .:i5 ,.,59'1 ,,0833 
1 3 ~3 HT V 'd .. , '1 OoO 4t519b :.,,7292 
T3 S3 hT VM 1,,08.)4 1~,42'il4 o,8542 
13 S3 HT VT 1 w • 42'14 11t29Yli '118958 
13 S4 hR v~ ;;,,4645 7,o~03 o,8757 

fi S4 h~ VM 1o1diOvO u,voou v,9900 S4 HR VT •• ei3-,3 1,~92'1 1, 51 
T3 ~4 HT VG .;>1C/t1J9 J, 2:>l .:i • 550 3 
13 S4 h T Vi-1 11 • 4 :.i 4 1 V • ~ 2YCi li.4260 

ti ~~ Hi 
HB 

VT 
Vb 1 .J. ~2'1 g 

.. • j~ 
1V,Y29~ 
e,14~ 

1t:g~1i 
T3 s~ HR VM ,,v5,6 o,coo9 v,5464 
13 S5 HB VT u,52o3 o.~se 1J • 5464 
Tl ss HT Vb i+,73c8 4,4693 J,2787 
TJ S5 HT VM :.,,26~2 11,7318 1,,5683 

l 3 S5 HT VT 'i,47J7 11J,v5~9 i,8361 

T~HV MEANS 
z::=:====::z 

IJ M T 

1 1 ~1 i18 1 i+ • (; 9 '1 7b 2,,25vld 1b,6e72e 
T 3,u7~7a 2, • 2 5 c., ld 14 • 6412b 

2 h8 1~•10 6 ob 2 i., 0 6 7 3e 1'1,54:i2c 
T 9 • 10 :;i2a 2 l • 0 6 7 3e 1't,10 b 4b 

3 HP. 1 3 • 9 4 ~ Ob l.,, 7 3 :.> Sea 17,7246e 
T 7, 4 J ~ Sa 2,,15o4a 14,lb7~ 

4 H8 7. J do ~a :.i,)S-,7a :> • 61 0 la 
T 5,440 oa l 't • 6 7, lb 1;c:,S969b 

~ HA 5,C;;5vlb ,,96,la ~, 951 la 
T 5 • 2 3 'i 9ab 1J,b6t.Od 1 u • 7 10 4c 

2 Sl H8 ~)e :.>920g v,':J877a · 1 • 3~ 66ab 
T li, 7 Oo 7 lv,26'19C 1 u, 5e42e 

~ HP, ::> , ~ 7 1 lb v, u O v Oa l , ~ 7 7 8a 
T '..),417% 11. ... 37.JOc 1vd~:>2c 

3 HB o • 7 6 7 2e v,38o1a i., 01 t) 6ab 
T 3 • 9 2) 9b 1,d5v7a 11, 5114a 

4 HB '.:> • b O" 2b .. • 1 7 J la ~,60u7a 
T =>•td37b 1, • 61 .. 4e 1 C • 4 U 9 Jc 

5 HA 6, 4 6i 3b I.J • 75 7 6a v,37o9a 
T 5, 11 J 7b 1,,72J2e 1 l , 1 9 i. Be 

3 l> l HB :, • o8:)4b J. • 3 6 7 2a l, 7 b 4 Oa 
T S,21'18b 1~•460 Be lve3441e 

2 HR 7 • l 92 9e 1., • 7 80 4a ", 19 76ab 
T q, ~ 94 4b 1J,89~5d 1v,23oUe 

j hB 6, 26, 7b l , ~ 71 3a l, 6;.::2a 
T ':J •US~ 3b 1l,38~ Oc 1v•5416c 

4 hB 7, 3 3 v 2e 1.,,00vOa l, Su 2Sa 
T 4, 4 6 ~ lb 1 ~ • 6 1 " ld 1l,£3u7a 

5 HR S,o1J2b , ... ::>3J0a v • 5 4 J Ba 
T 4 • l 6 l 6b '>'185't4c 9, 7tso5c 
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DATA 
==== HARVEST 4· 

' 
SECONDARY RSAA 

1 1 Sl Hq VB l.u~s.,3 14,'il 71 l'f,5833 
Tl Sl H8 VM 2 .> .7 ~o 8 2u,994; 21,8750 1 1 Sl HR VT lJ,u ~; lo,7845 17,708; Tl Sl HT Vu 1.i.;;:14 Y, J92::, lJ,416 
T 1 S1 HT V1-1 2.1,7208 2U,'194~ 2~,8'750 r 1 Sl HT VT 1 .. .t-.8'13 14,'1171 1 .> • 54 l 7 
T 1 s~ HR Vu 1 •, .Hd 8 l '+ • <;4 ~~ l 't • 2012 
ll f~ H§ ~~i ~ l, c ~-,; t fv,6!96 ?~:~!~& H · "''b '1 <; • :i b 
11 S2 HT Vi:! ,H 17 ,4 t>,7629 7,6923 
11 s2 HT VM 21,b3'Pl 20,ol~6 21,1,1183 
T 1 s2 HT VT 11.l,,9,0 1~.4639 1 4+ , 2012 
Tl ~3 H9 Vi; l•H 3~8 1,,4324 1 • , 6 7 3 9 
l 1 S3 HP. VI~ 2~d0:J3 17.~973 2",8261 T 1 S3 HP. VT L>e,;474 1o,756b 17,3913 
T 1 S3 HT v~ 7•b9 • 7 o,~861 .,,2391 Tl S3 hT VM 2,'10~3 22 • 02 2,.8261 
T 1 ~, HT VT 1,.,1us 14.~946 1.~10435 
T 1 HB Vu ,J446 o,J584 o,0645 
Tl S4 H~ VI~ <J, 7 7...,7 u,5780 u,4516 
Tl S4 HR VT ~•t;,4"17 v • vOOO '-, 4516 Tl S4 tit Vt, '+•!:>b8 J,460~ 4,3011 
l 1 S4 HT VM 1 .J, b ~ i2 1~ .l 3d 1-+,61~6 T 1 S4 HT VT ll,t: '14 '1,b26o 1 .I.• 2 
l 1 ss HP. Vb :.>,5 8 06 b • C;,66 7 ::>,9783 
T 1 ss HR VM 1.i1:i5o7 v,~556 1,0870 
T 1 ss H8 VT iJ • OOvO 0,)556 u, 54 35 
T 1 S5 HT VB 7 • 26.::6 J,j333 4,8913 

11 ss 111' VM lJ.05.19 1~.,222 ll,9565 
Tl S:, HT VT o,'i3u5 1 v, ~556 ll,4130 
T2 51 HB Vb u .i 1, 1 t>,b05U v,2418 
12 s1 HJ:3 VM ..,;.~5::>6 2,S157 v • 0000 
T2 s1 hR VT • el pi ..... 92:, v.0009 1 2 51 HT Vb w • l ' J,7 36 .1 • 296 
t~ tl ~+ VM 1.n.:6i8 1 J • c ~ 6!) 1J, 689a 

VT 1va(/ v 11,3 Ob 1,. 8 9 
l2 52 HA Vu ,J.~n.1 ,;,.-.140 u,7416 
12 52 HP I/ H ,Je~4~5 l,'1512 l .1236 
12 s;;: HR VT •, (J8 7 0 -'•43YO u.5618 
l~ ~~ HT VB .J,,;7o3 1:~11r Jt0~62 HT VM 1.c:.~01.;Q 11,2 60 
12 S2 HT VT lla41JQ 11.1073 1 •• 2360 
T2 S3 MR Vt .H08.:4 J,b095 j,0000 
12 53 H9 Vt·I l tl 7u5 (),',524 v,0000 
12 S3 HA VT l '171,;5 1.~286 u,0000 
t~ s - HT Ve ~.68,, ~.7143 0.0000 si HT VM 1 i .16-+ 7 el421i :>,5000 
T2 53 tiT VT 1,.7647 10.0000 1.i.0000 T2 54 H9 Vu ,H38J~ o.~830 7,777~ T2 S4 HP, VH v,531 o,vo90 l,666 
12 S4 H~ VT v,!)3l9 ~ .12 7 ,,2222 
T2 S4 H , Vb .J • Jb 1 '+ • 7 6 7'i .l,3333 
T2 S4 HT VM lv.6.3o3 o, 1106 11 el 1 1 1 
12 S4 HT VT 1lel7.J2 1~. 660 lv,5556 
T2 55 HC! Vtj Uf£51.i0 7,058b u,2857 
12 s~ H9 Vi<i .11~602 ~.j52~ .,1429 
12 ss HR VT ~•'i.7,7 u,uooo l,7143 
T2 S!:> H 1' vu .. ,:i4:>5 .. .117o .. , 5 7 1 4 
12 S5 HT Vl-1 11,36J6 Ud52Y L;,0000 
T2 S:, HT VT lva79Jf 11.7647 1,,5714 
T3 s1 HB VB .J1b9~ ll,~607 :;;,1546 
13 51 HR VM leb6~4 1 .15bl ~.5464 
T3 s1 liq VT ... j4/8 i+,u4t>2 :J,0000 
13 ~1 HT Vu .Jel0j6 'l,(;24.3 :)11546 
T3 ~1 11r V !•i 1.H 66-+6 lo,497! u,2474 
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l 3 51 Ii T VT 1.JtC.6'+6 1~.l3o/ l.;,3093 

f~ S2 H8 Vu ,itJlo8 ~.,310 ~-6298 s2 H~ Vil ~•i:4,2 1 , i., 4 1 l,1050 
T3 s2 HB VT v • 62 l1 1,0471 1,6575 
13 s2 H "!' Vu .i.,b6~4 :') • 7592 '+, 4199 
T3 s2 HT VM 1~tl4)11 od770 1.~t1547 T3 52 HT VT llt18 1,d 9,'1476 1~14972 T3 S3 HA V tJ :J1b2,.il ~>tlt459 ,9096 
T3 S3 H8 VH 1.1U5v2 t.:.162~ ~ .1299 1 3 S3 119 VT .::: el 1 u4 !dJ811 .i. .1299 
13 S3 HT Vu :Jt£910 4,J243 't • 5198 Tl S3 HT VH U tf~4v2 14.u541 li,9944 
13 S3 HT VT Ln05,9 1u,b10B 11.,2994 Tl S4 H~ Vb :Jtt.1,2 C>,7939 --•0463 13 S4 HB VH ~•v4v8 1,ti 6(1 J • 4 8 8 T3 S4 HP VT , • Ci2v4 1,t.760 1,2195 13 S4 " T Vu ..1,,2~4 414~93 i,4390 t1 ' 
13 S4 HT VM 1.l., 31t7 11 t1 32 1 J , 4 t 4 6 1 3 !) 4 hT VT ~ • C; 9 J 9 11 d 7 j2 1 JI 9 56 
13 s~ 11 R Vo w , Ci 7 7 3 :;, • 4 8 b .,,0426 
13 ss hR VM v,eiouo 1.~195 l.,5957 Tl ss HB VT oJ • :>1.::5 u.6090 ~.0638 1 3 ss HT Vb .. • 9 ,4 ~.487ti 6,3830 
Tl ss HT VM it39,3 lU .3659 ll,7021 

T3 55 H'T' VT 1~.1~47 11.~8:>4 lv,6383 

T~HV MEA NS 

---------- ti M T 
T l s1 HB 14t35J3b 2,tl9'14d lbd9U7c 

T 6,07-.Sa 2,tl9'14d llf•3B27b 

~ HB 14,50j8b 2~ ,05::>9d lb,~540c 
T 7,20i2a 2v,b5o7d 1!:>•2~i4b 

3 HB 13,9477b 2v,74"9d 17,6';o5c 
T 7,iJ7J5a 2,.54<t7d )J,9495b 

4 HB 7,,5:;8b '+,60.Jla 4,03J8a 
'T' 4, 0 91J4a l'+,15o0a l\.119647 C 

~ H9 6,U772b v.73.,7a 1.1,3tJ63a 
T 5t1624 b U.,41l5c 1u,3(1~4c 

2 51 i18 7.71~3c .l,02.J8a 1,8j79a 
T 4d9J5 b 1.J,08.i.Ba 11t13o2a 

~ HB 5,55<;3 b ~-~out a l13C>,6a 
T 5,o294 b lv,35l.Oc 11,4~~1c 

J H~ 4,t23U6b v,70'16a u,j61j3a 
T 5106:)Sb ot13:i9c 11.1,5to2d 

4 HP 610479c v,73,9a l,6~73a 
'T' 4e47i9b lu,08o7a ll•'+Y7la 

5 HB 6,5315b ,.3547a 1,3~~oa 
T 4,4115b 11190:JSC 11,7105c 

3 Sl hq :3,i+7,jJc l ,5219a , • 7 ~d O ab 
T 4e2948b l.J,46'17d l~10375a 

2 H~ 7,u6u7c lt1314a ltl0()6a 
T 4,0141b 1.::,22o9d 1v,5417a 

3 HB 6e~5dC>b 1,45u1a 1•44;c:5a 
T 4,7117b 1,.09o2c 1U•72llc 

4 HB 7tl5't2c ~ • 25 ~ 2 ab 1,3u:.da 
T 4t34J6b 1,e101sa l i.1•6142a 

~ tH3 6,o692b v,93o4a ~,74-'0a 
T 5 • o l 4 4 b 1v.48o7c lle4595c 
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DATA HARVEST 5; SECONDARY RSAA lt === 

Tl Sl HR Vb 1.,. ~o., 7 1~•t6d5 1 ... 7465 
T 1 s1 hR 1/ 1,1 1 to44't4 20 , 865 2ja1198 T 1 Sl ~~ VT lllt5lt-5 2f,j4 8 J i •5115 Tl Sl VB litldl O .J 0 34 v •5991 Tl Sl t-1 T VM l:t.44i.4 1" d : 629 2.i:: e1198 
T 1 Sl HT Vl 14-35 19 14,C4 4 '1 1".9 0 32 Tl St h ~ VE:: l :..>, o 2~ 0 14,0244 lJ,9303 
Tl ~~ HB Vl-i l'i,79 1 7 11.1,.,13, 21,d8 86 T 1 S2 HB VT 1"1t75v O 1'1.!)12~ 1 ,91 4 
T1 s2 HT Vb 1u .9 3 t 1 4,~6 03 ft4627 T 1 S2 HT v,,; ljt79. 1<,,~122 2J,8 806 
T 1 S2 HT VT l..1d 0-.2 1 ~ .~43~ 1".9353 11 Sj HP Vb 1-.. us -.1 1£,L:41'1 1:J.2632 
T 1 S3 H8 Vr•i l..1tb7.J7 o,~770 lu,421, Tl S3 HB VT l i • , 7 .l 0 o,2827 17,8 94 

fl S3 ~t Vb id 5 ':12 ~-9~ 0, 1,8947 
S3 VM 2!,b216 2u .4 88 21,0526 Tl S3 HT VT 1•+-~9'+6 1~, -654 1J,6t4~ T1 S4 HP V ts ~ t14~9 Ja24 '-it2 1 

fl S4 ~, v~ J ,~7 , q ,.3§29 .2,6490 S4 I/ il , 5 f 1 u ,5 02 1.~245 T 1 S4 Vd ..,. co .. c ~.2941 j , 60 3 
fl S4 HT VH lv•tr' ~ 1~•fl41 1 ... g69§ S4 11 T VT 1.,. .. u, .J i3 2 "I, 3 3 
T 1 S5 HA Vl3 .lt73 c 3 6,2891 7,0652 Tl S5 H~ VM ... 4673 ~.~15 u,0000 
I l S5 hP. VT IJ•9~4t6 u. cooo 1,6304 S5 HT v~ w , 0 <t 8 4,4025 '+,8913 

Ti ~ ~ HT \IM f ,94J9 12.~786 l v ,,~61 S5 HT VT 1u•28..i 4 ll.3gOb -, , 26 
f2 Sl HA V L3 J,4146 9,2 25 1,9023 
T2 s1 HA VM ..,.4878 2,4540 1 • 544 
T2 Sl t-1e VT lo46J4 J,u675 .2,9240 
12 s1 hT VB :J eb5J7 3, 0675 4,0936 

l~ !) 1 HT V~l ~-t:6 " j 11,6~64 11.6959 
s1 HT V .., . '6 I;) 11.e~ 64 1.J•45 0 3 

t~ !) 2 HP. Vb .,,:,3~7 7,4236 7,5000 
S2 rP3 V~1 v, uOu 0 3 • 42 t:i u,0000 

T2 S2 ~e VT u,OOuO 1,7143 u,6250 
T2 S2 HT Vt:i Jt£i410 4,u9 00 J• • 250 T2 S2 hT VM ·-11, 3v8 1~,5 14 Ls, 500 
12 S2 HT VT "•74j6 1£, vO uu li,5 00 0 

l~ S3 H~- VL.i 
S3 hP v,, .j ,~ 81.: 1 

w,4915 ~-t~a~ 1, · 5 6 
~.112g 
v,000 

12 ~;; H~ Vl w-.)')i.) (; 1,~365 "'•1236 12 S3 H . Vb w•Y6:.i2 t>.1538 ~ • 592 
T2 s . HT VM ;j e45f7 b,2051 u,2827 
T2 sj HT Vl lu,44/8 1;,,e21 ~-4241 
T2 S4 tl B VB Ci64~Q ,4286 (.2289 
l2 54 ti R V 11 .lit'.3'+6 ~.~857 1,2048 
12 ~4 hf:. VT .J, ~e1.14 l. , S 7 1 4 i,4096 
T2 S4 HT \JLi .lef UJ7 j,'t2 8 t. J,6145 
-T 2 S4 r1 T - VM li.-..)4:;)7 L;,7143 lJ,8554 
12 s" H~ VT 1 v ,'19.J8 1u ,ti571 ll,4458 
T2 S5 gt vu :J , , 9 "..J 7 b, 1.1 000 ~.8824 

t~ S5 ~y Jd 0 ~6 ~. coou l,i766 s~ 11 ~ ~ • ~ 4"2 ~,uo oo u , 00 
T2 s~ tiT V1::, , • " 8 't5 2 .t-6&7 ~.2941 
T2 S5 HT Vr✓• 1j.(.;4j5 14, li CO (, 11 ,7647 

l~ 5? HT VT 1.J.C; 6 4t6 1~.c667 11J10000 
~1 hR ve o,bloi c, v6oti d,6420 

T3 51 . ·o VM 1,70'+5 U,6061 l,2346 M , 
T3 Sl gv Vl 11,045 l,c:121 ~.2346 
T3 Sl v~ .) , 40Y 1 4.~424 j, 0864 
13 Sl HT Vi-1 1.H (.) ~02 13.'i~9~ 1.H58Q2 
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r-· fi ~~ hT 'fl i • ti '.j ., 1 1~ • .,l)ru lw,4938 HP. vu /d0.l4 !;>,t,6 cs 5,tl824 T3 52 H? VH weS618 I, I~ 6 /3 2 l,7647 T3 s~ HP- VT l168;.i4 1'1364 "t.,3529 
T3 52 hT vu 4,4944 $,ti818 4'1176 
fl 5, HT VM p,7978 1~:liB~ p,7~47 S2 HT VT , •.:, 5 'JI 6 J,5 94 T3 53 Hq 11 " 7 d 3o 1 9,677~ :>,2873 .o 
T.3 53 r1P '.'h ,j.e, o·.., o 1,Y35:i 1 .ioso 
ti ~! hP VT l elf--~ l,~3'.;)~ v,55~~ h ,.. Vu .:. i y Ci i.l,t,45i J,86 
T3 SJ t1 T VM l~•~Ov(J 10,7742 1-+,3646 T3 S3 HT VT li,:> OuO 1i:,,5 d 1 1~'1547 
ti ~4 Hr, Vb Q• 7?.u8 7,,41'1 !),9890 s 't Hr.i Vil 41,b14 t-,451() ~ .19 6 ., 
l3 ~q H~ - -VT ;11 j7t;4 3.~256 v,0000 13 S4 hT 1/ ".J *•gs 1n 4,~i6l it.1006 l - 54 r; T V1-I 1.s. l.>5 1'1 d 3~ 1-.,97 1 Tj 54 HT VT 1 .1 d 3:.;. 1 1£'.,2,ol l:.1.,9760 T3 ~~ -h B Vb - ... ~8/S ~.o4o2 i.l • 0 Hl9 T3 s~ H8 Vri •, ()4 l 7 (J,(iQQ(J ol:!'1858 

li g5 ~~ VT 11(.)417 0,:'.14'15 ~.~858 VB u,25vO ~.4945 4, 180 
13 s~ HT -Vt-I 'J,89~8 7,1'+29 li,5683 

T3 ~:> HT vr 1w,ij1w7 Y,t90l l;.i,9290 

T~HV ,~EA ti S 
;;.======== 

b M T 

Tl Sl r1n 15-37.29 b 2va78J6 e 19el2o1 e 
r ·.;,9798 a 2v,40'71 e 1J•7667 b -

2 HB l4•52o6b 21.1t24o5 e 10,7242e 
T 7a5562a 21 a0615 e 14•4276 b 

3 H fl 1.3,73g4b 1'+-1579 b lt'.•36J5b 
T d,o6l5 a 2. 10310 e lJ,6148 b 

4 HS J,09d9 e i+,52'+5b l•)'JUOa 
T ~ • 41 cH be 1o,24U3d 11 ,4121 d 

5 HA )10976 b v,99q3a u,d550a 
T 5al229 b lve28;.:!9 e 1(,1t4612 e 

2 Sl h9 6,739tle ~,56:J4a :2, 4 b 5 0 ab 
T 4•.33d2 b lw,87.>Sd U,45b3a 

2 h9 od1.28b l•l4i9a Ue7798a 
T ~,2553b 1.1.85u7e 11•4145c 

3 118 'ft0-.)08b .,.~o77a l101Y0a, 
! o • 2 9i 7 be f a64u5e 1v.381+6a 

4 HS l,7665b .,57J0a ~•0?~~a 
T 3 •.S.B2 2 a 1Jt30Jle lli 1 9J~jc 

5 Hf 7,~26C,b ,,09i+Oa l,Obu7a 
Jt4818a 1,,93o1e 1itll04c 

3 Sl H :> 7el73bb ld817a 1 dtj7 ~ 
T J,57'i3a l.l,52·13e 11.,'1520e 

- ~ hR. 6,~892b v,96i+9a 1•7~4Ya r 4,7646b 11,4526e U•6~00e 

3 I-IP. 3.~676b l,01J5a 1,2261a 
T 2149Q.3a l • .54o3c l~13043c 

4 h9 o.e2d9b .l,OOJ2a ~.2014a 
T 4,2SJ9a 1~,22!J7d 11,4564e 

~--- -- -
5 - HB <le8482b l,0758a - l e2590a 

T 5.5~42b 'l,86',iOe 1u,4119c 
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TJ !:> l h T \/ I '1. ~'.:)i,; 6 lv.~'ilv l,.11'.:> B.:.I O 
T3 s2 ho \Jjj :.itl1~6 '1aJ96(; vel 798 T3 s2 Hr> V ii .,.. l 3v4 v.c711 ua5618 TJ s~ H9 VT w•Ci Gv (J ~ • I:. C 4 c ~.6854 
T3 s2 HT Vu .. , 54:;;;5 .,. · 557 4.4944 
1 3 s~ HT Vl·i l i d6~6 14.16'.:>l 1:+•6007 
ti s2 111' VT 7 • 38v4 1.::,~8 0 5 ~.5506 

S3 HP Vu ;,)i ~5 l 1 ~. 5~2 l.5581 T3 S) h :- VI ' ... ~3 l9 l,')7J7 l.7442 T3 SJ H r1 VT .... v6J8 1.~471 i.19070 

f~ 53 ~t V 'o -t, 7 9 I~ 4,?12(., • 10698 
S3 V v. '115 I+ lt,l·4l'1 lJ.9535 

fl S3 HT VT U • 7 6v(I '1aY47~ 1..J•4~51 54 HB Vi; ..,d24".4 71~72 1.,.6 61 
T3 $4 HQ VM iaCi4v8 1.t.1 8~ .c1e169 
13 S4 HB VT ~1:i3w6 ~.'½545 412254 T3 S4 HT I i i- i.11t.3,7 4,~424 J10 000 . .., 
T3 S4 HT l.' 11 1!•£~45 10. O~ l 1.., d 972 
T 3 S4 HT VT )/1(,,9.J9 11.~15, l.J13 80 3 
T 3 s~ HP vu jab8"4 '+it-154 =>•~279 13 ss HB VI ! .(;695 u.cooo l . 173 
13 S5 t-1~ VT lit>Oi.+3 l,1.1256 0,5587 
T3 s~ HT Vo 4,bl,8 5,t.41(.i 017039 
TJ .s~ __ HT VM U•,2Y9 11.,621 lv,6145 

l:3 S'!>- - -- Ii T \I T ·U. d :2~9 1l 1 7949 lv,0559 

T~HV r: EA NS cc:======= 
£j M T 

Tl Sl H9 1:h 7844 b 21,122"3 d 1 0 t4tl;26 C 
T 9.32J.3 a 2J.a31~1 d l~e60ii0b 

2 H8 15,3178 u 2l,~5o0c 1Yd482g 
T 9,2876 a 21155oOC lJ,1324 

3 h~ 14-33.29 b 2, tl 7'14 d 1718306c 
T 8,0016 a 2,166'+5 d 1.S•6728 b 

4 HB l1u9J2b v,~3\)7 a l,0726a 
T 5,&020 b 1 '+ • 35-.0 d 1 (., •8B49 c 

<. HR 6179.30 b c:. .2605 a ~.3474 a .I 
T 51e6J6 b 1:n0877 d 1117714 c 

2 Sl H~ 7,3 06 5c !a97v2 a "•7236 b 
T 3 • 9 4 v 4 ab 1,,o2w2 d 1l183~ld 

2 H8 ua6100 b v,94.18a ;:::.o5u1 a 
T 4,9645 b ll•79u7 c 11.116843 c 

3 H~ (J,S8'i3 c l,32.;)4 a t. • 3 311 ab 
T 4 • 622 9 be 1J.a77-.2d ll16Jt.3 a 

4 HP 71v487 b l 1411.17 a iel2o8 a 
T 4,73-23 b l-t.43J2 d 11147~1 C 

5 119 4e1809 ~ l,46uoa 117539 a 
T .J,043b lle.32o9 c 11,32!;)9 C 

3 S 1 hP. .J105YSb i,71:.-1 a l.11 36J6 a 
T '.)1017~ o lu16S~6 c l U-1245 c 

2 -HB {t ,69oS c v,78'i1'8a l 1-4~0 7 a 
T • el 318 b l,;)157o5a Ye67i5 e 

3 hB 6 • J-8 ·, 5 b .1..2e~3a l,67i6 a 
T 'h52.rn b 1i-.65c6c tl,05Y6 c 

4 h9 316904 b c:.,22:>3 a J173o8a 
T 3102'.JO a 1it..77o9c 11152-;8 C 

s .h ~ :j el 7J2 b v172o9a 1,06i9a 
T '.J,7193b 1~,04~2 C 11102(;19 C 
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DATA 
harvest ===: 6: SECONDARY RSAA 

Tl s1 H '? Vo l:.+.~946 1~.C,219 1i+17368 

fl ~i ho ~~ 2l•6~l6 16.939't f~:AS~, H9 1,;. 3 1,;4 3 el 14b 
Tl 51 HT VB 1.J1£7U3 617432 c,9474 
T 1 Sl HT VM 2.J•:>4\JS 21.:dl~ 2i11O53 
T 1 S1 HT VT 1-.. :.94 6 12. 021 '1 1'+,21 0 5 
T 1 52 HP 'J 'd 1 :J, Cl2 o9 1~.1351 1~17895 

ti ~i -i;P. VN 2-11'16:.,3 2217027 2v,0090 S2 h8 VT 1o,49ll 2u.1.1OOO 1~.94 4 
Tl S2 HT Vo ~.~4u6 7,S67e ll,0526 
Tl s2 11T VM 2lt't6~3 2~.7027 2~.0000 
T 1 S2 11 T VT tJ.-.:9tte lle091Y 1-.,2105 
T 1 S3 hE· V8 1 '+ • i8 :;> 7 1'1d564 1-+,3S64 

ll S3 H~ Vt1 2L,44¥0 2f.i,,970 2.;.792t 
S3 h VT 1..H~6 3 11.c21b 17,326 

l 1 -s 3 tti - Vi:, -,.u ·t-6;, 3 · 7, j20·t> 7,9208 

tl ii ~t VM 2~&4499 2~,7723 f:t,7723 VT 1 ... ~a~ 1 .3663 J,3663 
Tl S4 H~ VB 7,06~2 6d492 l,8652 
f-1 -S-q i18 -\I t1 i,0810 ·-c ,-5 2 91 U,0000 
Tl S4 He VT J.e63iJ4 l,!:.87.:S u, 0000 
T 1 S4 HT V8 ~-3478 o.6783 o-1798 
11 S4 HT V t1 lo.c:>478 12-1693 1410449 
l 1 s 't ti T \l ·T 11.t,~6'1-6 ·11 , 111-1 1ioia6742 

ll s~ 118 VB o,~7'+4 4,ei)3~ o,74A8 ss H~ VM !;), 6'12 1, 0 6 u.oo 
!) 5 H8 VT 3,b4g2 j•O 25 111236 

i1 · -S-5 HT V-H -e"'+1U:3 , 2 S 3-9 :h9326 

ll ~~ ~f ~·~ i~:t8~l it:~~~~ i~:89.i~ 
T2 S1 H8 Vl3 J. e4 C)Q 6,;47b 'ia52r8 
T2 S1 ti VM ~•33~2 1, 90~ i ~9 0 T2 s1 v:r QI 4 J, 7 -'+, 611j i: 62 
T2 S1 HT Vb • , b 7 ~ 4 4,~667 £t9762 
T2 51 hT VM l.::.66:.iS 1{;, 143 l<t,8810 
fi ~! H.,. VT 1i1b9:::>9 1 U d ! 90 1ja69gs 

2 hR VE> Yt77'i7 -r • Cl 16 ,36 4 
T2 s~ hA VM ~ • 69't 9 ,1364 u,0000 
12 52 H9 VT i.02'19 2 • '2727 l,0526 
12 S2 11'r Vo :.,,(16147 4,!)455 !J,2632 
T2 s2 hT VH 1~.4~94 11 .3616 1115769 
T~ S2 h,. VT 1 .i., c: './ 4 1(;.~2 ;, 11Ja5263 
T2 5 J h~ Vb IJl~~l7 1,te~o u,0606 
T2 S3 1-;q VM L • l J9 1, 964 1,110000 
12 S3 ~; VT "'-1739 2,395t: l.,4242 
12 S3 Ve :;i,4348 4.ljl6 412424 
T2 S3 HT VM tJ,u435 11, 9 60 11,;,3030 
T2 S.3 HT VT U • 95v5 11.;,772 1115152 
12 S4 tiR vl;j /118'75 ~.9286 ~.0279 
T2 $4 H'3 V! 1 .i., Y6"8 u.,95~ l,6760 
T2 s It H~ VT u,b5J6 t::,:,91(.; j,~52~ 
12 S4 h't Vb .Je'i2.i.6 :,,;, 14 u, 03 
12 s" h; Vl'-1 l't,37~~ lc, 0714 1L13492 
T2 S4 HT VT 1.H07l l11j095 lu,0559 
T2 S5 t19 Vb l.1~~,6 4,5.455 :.,0847 
T2 ss hQ. VH Ut7 79 J,40Y1 1.,,0000 
12 s~ H8 VT ..:::,42 2 l,704~ ie1299 
12 ss H"" V I:> o,79o1 Clo~S •Ju ~.0847 
T2 55 HT v,,, lvo19<t2 lUo2273 lJ,5593 
T2 S5 hT VT l.,tl9'+2 Y, (;~91 1'+.1243 
13 Sl h~ vu ~,Ci5u2 i'.t313 :.J,2910 

fl ~l h~ ~~ L,e0'/0 1,eo1, v • 5291 
H "' • 5 6 A 8 0 .C100(; v • 5291 

TJ s1 HT vu ;)oC;1oC J.(,14~ ~-8201 
i 3 Sl ht v1· i. ~o ... 4 l~.t.6'2..7 ve9947 .-1 



APPENDIX 29: PERCENTAGE DISTRIBUTION OF STERILITY INDEX 
(PERCENTAGE OF STERILE OVULS "D" FROM ALL 4 BASAL 
FLORET POSITIONS OF ALL SPIKELETS) IN 6 POSITIONS 
WITHIN PRIMARY HEADS= RSA 

TE:DDYcEAR HARVEST 1i PRlMl'\RY 

DATA HARVEST 1: PRIMARY RSA ca:: 

Tl Sl HR vu 11.1.14'+9 (.,,(100(.; u • 000 0 
T 1 Sl HR VM 2-wt,8'19 u,CiOOv 1.i.0000 
fl tl ~~ VT 1.:+,00'17 Ci,v00Ci J.gooo 

V d .,,;.'-iouo CJ,0000 1J • 000 
Tl Sl H'T VM i • 41 J5 (;1CIOOO i.l • 0000 
Tl S1 HT VT 1J.CiOvO 0.0000 1.1 • ~000 Tl S2 118 V ij l1J,76,3 b,Y109 1-'• 753 
T 1 s~ HB Vl'1 lu.76~3 4,~50~ l1oi1 1727 
Tl s2 ~~ VT 1-+.34'18 o,4150 1~. 753 
Tl S2 VB .)1~574 11'+851 ~-2863 
T1 s2 HT Vl-1 Oe:>2U2 b, 4156 1),6564 

fl ii HT VT '+•48'+8 1,9802 319648 
hA Vb IJ • 4 :;; Ci1eoog u,ogoo ~, ~~ 1.1,ogu "1, 00 1.1.0 00 

S3 
''" ;,1 

u.c,ooo 1.1 • 0000 
Tl S3 Vb 1,45:d U I CIOOll i1830~ Tl S3 t1T VM J176V4 1,; • liOOO ~d68 

l! SJ HT VT v,49~0 lJ, "100Ci !18868 
Sl HB VB u,OOvO v, CJOOO u.ogoo 
S1 HB VM v1CIOvO 0.0000 v,O 00 

fl 
Sl H~ VT J,OOuO u.eiooo u.0000 
S1 

~t 
Vb u, OOvO O,CiOOO u10000 

Sl V1•1 v, t;OvO v,C,,O OCI u,0000 
12 s1 HT VT ,.; , C/01.10 u, CIOOli IJ,0000 

f~ S2 HA v~ ..;,t;OvO Ci,uOOO v,0000 
Sf ~c ~~ v,OOvO 0,CI00IJ v, 0000 s, UtVOIJO u, C,000 v,0000 

T2 s~ HT vu v • CiOvO O,CiOOCI 1),0000 
T2 s2 HT VM .J • 001.10 0.0000 u,0000 
f~ t~ t1T VT IJ,~01.,8 o.e;ooo v.0000 

11B Vb l.ie\;Ov v,CiOOO 1J10000 
T2 S3 HB VH 1Jt001.,Q u • ~OOCJ "• 0000 12 S3 ~; VT VI QQ1.,Q o.vooo v.0000 
f~ ~i VH .;,(101.10 u,uoou 1.1, 0000 

VM V1Ci01.,0 0,0000 0.0000 

li S3 ~T VT veOOvO o.oooCi u.0000 
S1 HB vu .;.001.10 U,0000 1.1.0000 

fl ~i ~~ VM V, 1.1000 o.ooou I.I• 0000 
VT "'• liOuO li,LOOu v,0000 

13 Sl t1T Vo 1.1, C,Ov0 u.uOOCI u.0000 
13 s1 HT VM .;,1.1ouc o.vO Ov 1),0000 
13 Sl HT VT 1J,1.10v0 0.1.ooov u.0000 
T3 52 HB v~ J,CIOuO (.),0000 u .0000 
Tl s~ HB VH -.;.oouo v,ooou ..i,0000 
T3 s~ HB VT v1CiOvO o.vcoo -.; • 0000 
li S2 HT Vt! v I Ci0v0 U1CiOOCi 1.1,0000 

S2 HT VM ,.,.c.,ooo Ci,0000 u,0000 
13 s~ HT VT v,C;OvO o.uooc., v.0000 
fi S3 t1B Vb v,uOvO u,CiOOu u • 0000 

S3 hB VM v,uovo U,vOOO v.0000 
Tl S3 HB VT 1J,Oouo u.0000 u,0000 

l~ S3 tiT VB u,oovo o.eiooo u,0000 
Sl t1T VM .J1UOvO o.cooc, v,0000 

13 SJ t1T VT u • CiOuO o.uooo v.0000 



APPENDIX 29: CONTINUED 

TE.Oliyi,E:AR I HARVEST 1; fRlMARY ~RSA 

TSHV 1•1£ANS 
z::=:=a:a:== 

c •1 T 
T 1 !) 1 HB 3 d81 b cd Ot76J3d 4 • 6b 9 9 be 

T 1J100<JUa 1.1 • 80~2 ab vaOOOva 

2 t1R 10e61o2 b oa7618b 11a8470C 
T 3t45JO a l 1.1•197 5 be 3a47b4 a 

3 HB Oal6::io a v.001.10 a Cie49~0a 
T 1.43tj4a ~,041r7 a (117\IJYa 

2 Sl he O.uOUO a ua001.10 a vaOCIOO a 
T 0 • CiOUv a 1.1,00vOa CiaOOOO a 

2 HA u,OOuO a v,COuO a C,,OCIOO a 
T 0,0000 a 1.1.oouoa veOOOO a 

3 H~ o.oouoa 1.1.oouoa o,ooooa 
T 0,000CJa 1.1,00UOa u,OOOUa 

3 Sl HB o,ooooa l,n OOIJO a c.i.ooooa 
T o,oouoa v,oouoa o,ouooa 

2 tiB o.ooooa i.i,OOvOa c,.ooooa 
T 0,0000a v.COvOa uaOOOOa 

3 HB u, ooooa u.oo.,;;oa (nU000 3 

T o.oo.,;;oa v,vouoa u,ooooa 



APPENDIX 29: CONTINUED 

DATA 
•=•= 

Tl 
Tl 
Tl 

HARVEST 2; PRIHAl.{Y 

S1 HA V~ lJ.06~3 
51 HR VH 21t10~5 
51 J1B __ V L __ _ _ _.l_Q_..__u 9 _v_s 

KSA 

1~.6437 
24.1379 
.1dtJ90-6 

11 Sl HT VU ~.~2~6 3 1 4483 
11-· -·11 ~t --- ~~ --'~~i~~y ----11-:31 !t~ 
Tl s2 HB Vb 1i.oouo 13,4884 
Tl s2 HB VM 2u,oouo 14.4186 
Tl S2 HB VT -·--11,1r000 11Je418"6 
Tl S2 HT Vu i,~ouo ~.1163 
Tl s~ HT VH 11,uouo 1~,6140 
11 52 HT VT J,~ouo 6,U465 
T1 -- -6~ ttB- - -Ylj · ---- ---l,731'0 ·· - ~,t--963 
Tl S3 HB VM u,~1~5 O,UOOO 
Tl S3 HB VT 2•~773 3t6530 
11 S3 HT VB e,7010 St4795 
·f 1 ~ 3 t-tT - -vt,1·- - ---·--171 40~1- - 1th 5-0 2-3 
Tl S3 HT VT • ,~3Y2 4,~662 
Tl S4 HA VB u,OOuO U,0000 
Tl S4 HB VM UtOOuO 0,0000 
f 1 -1: ~ -- 11 -··· --7 :t8~i --· --1~8&ii-
11 S4 HT VM ~-uouo 010000 
Tl S4 HT VT J,oovo 0,0000 
Tl S-5 -- RB -V-B --··--- -·u.11000 - ---1),-0000 
Tl SS HB VM u,uOuO U,UOOO 
Tl S5 HB VT vtOOuO OtOOOO 
Tl S5 HT Vb u,OOuO U,0000 ··1r -1l·--m:---1v -----·r=---- 1:i·ggg 
12 s1 HB va v,0000 u,0000 
T2 51 HB VM U•97~6 v,5208 
T 2 ·· S1 · - · l'fO - -vi -----,, "4 6 s-4 ··-- -- -0, 000-0 
122 Sl HT Vb u,4878 u,~208 l2 s1 HT VM l146J4 1.5621 
i 2 -#----~ · -~ ···------~-i~t~-------~¾g:~ 
12 S2 HR VM vtuOvO 0.0000 
12 s2 HA VT UtOOUO u,0000 
12 S2 Ht VB u,OOuO UtOOOO 
l--2 -S 2 HT -Vrt ·-··-----· 71 •0-0ilO - -OTO"et>O 
T2 S2 HT VT u,uOuO o,uOOO 
T2 S3 HR VB v•OOOO U,0000 
T2 S3 m VM u,OOuO 0,0000 
f2 - -S~ · -V, - -- - ,;t-100110 ·1hi>OOv 
T2 Sl H va UtOOUO 0,0000 
T2 Sl HT VM J,uouo o,4566 
12 S3 HT VT u.96o2 o,ooou r 2 - s • ·· tffl -v a ---- - -7JT ero-v-o · ~o-e 
12 S4 H~ VM u,ooug 0.0000 
12 S4 HA VT UtOOO u,UOOu 
12 S4 HT Vb u,OOVO OtOOOO 

-- l--2 ~~ · - -tt-r ---- -\1--M ---- - ·-v·.-v~O- - --~-v-08G 
T2 S4 HT VT UtUOuO v,OOOu 

T
l2 SS HB VB u,OOUO o,UOOO 

2 S5 HB VM u,0000 u,0000 
-T2 - ss tte v; - - --- - -1.J..-troue -o,-oeoo 
T2 S5 HT Vb u,uOuO u,uOOU 
T2 ~5 HT VM u,~OuO OeOOOO 
T2 ~5 HT VT u,uOuO UiUOOO 

·T-3 ---6-1 - ·tt-B - -V-ti- - - - -----v--.-itO-VG- · - ----;;;,~OvG-
l 3 Sl HB VM UaOOUO 0,0000 
Tl S1 He VT u,uOuO 0,0000 
Tl S1 H1 VB U,5076 014606 

12,2112 
21,7195 
17 t19 4.6 

it9774 
-1~:g~3~ 
1lt2195 
1~h5366 
17,5610 

~.3902 
1;>,6098 
~.6760 
'1,5238 
J,3333 
J,8095 
.. ,2857 

1'111619 
4,7619 
u,0000 
UtOOOO 
u-.0000 
2,7523 
u,9174 
014587 
-o ·. 0000 
u.0000 
U,0000 
u,0000 
u.0000 
u,0000 
Ot4630 
0.0000 
i.lt9259 
u,0000 
J,2407 
~.111g v·• ooo 
UtOOOO 
u,0000 
u,0000 
IHOOOO 
u,0000 
u.0000 
U,0000 
-u-.e-ooo 
1Jt4695 
u.0000 
010000 - v O{)t>O 
u,0000 
UtOOOO 
U,4425 
-v--.·0-000 -
IJ,0000 
0.0000 
u,0000 
tJ10000 
I.I• 0000 
u,0000 
U,0000 
th0-000 
0,0000 
U,0000 
u,5208 



APPENDIX 29: CONTINUED 

lf i} - it ---~ 
T3 S2 HB VB 
T3 S2 H8 VM 
Tl S2 ~9 ~J 
T3 ~2 HT V~ 
T3 S2 HT VM 
T3 S2 HT VT 
T3 SJ HB Vb 
Tl S3 li8 VH 

fl fj ~v ~i 
f i ~j ~t --~~ 
T3 S4 HB V~ 
13 S4 HB VM 
f 1 -· i 1 - fl~ ---ij-
T 3 S4 HT VM Tl S4 HT VT T .S5 kB .ltS- .. 
T S5 HA VM 

lj S HT V~ T 3 S~ HB VT 

-+:r ---~ ~t · -~---

-- ~,~o~o u.vooo 
••01~2 0,0000 
JtOOvO U,OOOv 
u.oouo 0.0000 u.~ouo 0,0000 
Jt~OVO U,UOOO 
JtvOUO u,0000 
v,vovo 0.0000 
u.oouo 0.0000 
v,uOOO - ~.~765 
Ut46V8 0•0000 
u,oovo 0,0000 

_ . _ .U l 9 2 1 7 _ _ ~ •• U 8 8 
0
u .JtOOUO .., 0 

J,vouo 0.0000 
u,uouo 0.0000 

------- u~ ~8 ~-8 -8: 88 88 
Ut46J0 0,0000 
ve46J

8 
0,4630 

. _ ..u • o o u ci...o g QLI 
u100v 0,0 00 
u.oovo u,0000 
UtOOUO 0,0000 v,uouo 0,0000 

---- - iTi1lOOO -· o • 0000 

1,5625 
1.5625 
u.0000 
v.0000 
u.0000 
1o1 • 0000 
v,0000 
U,0000 
u.0000 
010000 
IJ,0000 
u,8929 
~•2321 
u,4464 
u.4762 
U,0000 

~:8888 
U,9524 
u,0000 
.VtOOOO 
u.0000 
u,0000 
u.0000 
1)10000 ·- u • 0000 

·T t 0-0-Y tH. A--R - -· -t 

TSHV ME.ANS 
-tt-A RV EST -~ f R lt1 "'-R ¥-· ·· t - k-S-A 

====•====a 

T 1 s1 

2 

3 

4 

5 

2 

1-1B 
T 

HA 
T 

kR 
T 

HR 
T 

HA 
T 

hR 
T 

·-e 
12•o42lb 
4,3161a 

12,2360b 
4,66B8a 

tl•b1-7-4d 
5 • 4 8b 7 cd 

O,uouoa 
.O.t,,1]4a 

0,0000a 
0,0000a 

0t1543a 
0eJ3b2a 

- - ------2 - -ti~ 
T 

0--. (;10-00 a 
O,oOOOa 

3 

3 HR o,ooooa 

4 

s1 

2 

3 

-l --

HA 
T 

HB 
T 

HA 
T 

- · -0.-1 ~ S a 

o.ooooa 
0'1475a 

O,o_oooa 
o.ooooa 
0 ...0-0-0-0 a 
0,50Jl a 

HP o.ooooa 
--;'-- - -0 1·0-0-<JO a 

HR 
T 

HR 
T 

o,oooot 
0.2976 - __ .a 
Otl51Ha 
0,0000a 

- - ~ ---fi-R-----. ~o.u.a 
t O, 0000 a 

-fol 

2~•32101 
1:.>,7911C 

- -· - . 
17t6517d 
1'+tl412c 

!t28.!9a 
l:.:'.188071 

T 

17•b9l9a 
4,4910a 

1~~3265a 
4,8062a 

l • 3__. C> 6.b 
4, 655t$ be 

u,u0u0a v,0u00a 
v,l-0~8a -U•-1S,9a 

1J100v0a 
u.oovoa 

V, 4 908 ab 
~,08~9b 

-v•~vO a 
VtVOIJOa 

v.oouoa 
V•-l5~2a 

v,O0v0a 
v,oouoa 
u,OOvOa 
u.OOCiOa 

\J..-0-0uO a 
u,52u6a 
u.oovoa 
v,O-OuOa 

v.15<t~t 
,,0513 

a 
v,OOvOa 
v,4718a 

IJ.....0.0-w-O .a . 
\J • OOUO a 

veOOOOa 
OtOCIOOa 

U • 7964 ab 
1•7610 ab 

0.0000 a 
1.. • 0000 a 

1..,ooooa 
i., '3221 a 

u,ooooa 
IJ,OOUOa 

u,ooooa 
u,OOOOa 

o,OUOOa 
v,8592a 

l..,OuOOa 
C,,0(;J00a 

v, 1;:;of 
0,1'l8ts 

a 
v,OUUOa 
v,30b6a 

v•OOO.Oa 
u,ouooa 



APPENDIX 29: CONTINUED 

DATA 
s:as HARVEST 3; PRIMARY RSA 

Tl Sl HB v~ 1iel8~7 13.~514 lv,3774 

fl ii HB ~~ 2u•~9-+j 19:1~9i lj ii!~ ~1 1 o • l 't 1~ 
Tl Sl VB :;ieO7ti1 7.0093 ~ 

fl Sl ~t VM 1'+•2~.n 1~.4806 1~ ~,~2 s1 VT g. s 'iO 4., 56 4 
~07g Tl s2 11 B VB 1.J•Cl5c::9 1'+13519 1J 

Tl s2 HB VM 21. 22.i:2 121~000 17 245 
T 1 S2 HB VT 1 ,98Y4 1612037 lo 9811 
Tl s2 ~t VB J,7017 o,4611 ~ 6604 
Tl S2 VM 1J,f2 5 lo,203 1~ 0943 
Tl s2 HT VT 4 • 619 4,6296 4 2453 
Tl Sl HB va ~.25~3 119417 ~ 32~6 
fl ii hR VM u.oovo 0,4654 IJ 46 A HA VT 118018 0,0000 J. 32S 
Tl S3 HT VB -. • ~541 3,3981 Jt5814 
ll S3 HT VM 0. 508 6,~,24 11 13~8 S3 HT VT .,.is.n o. 09 4 

fl S4 HB VB u,oouo 0,0000 U 4806 
S4 118 VM u,OOuO o.oooc, u 0000 

T1 S4 HB VT v • 00\JO 0,4651 IJ 4606 
Tl S4 HT v~ l,OOuO 0,4651 1 4423 
Tl S4 HT VM !100uO 1.~953 l 9231 
Tl S4 HT VT "''~OvO 019302 iJ 9615 

fl Ii HB VB -J. oouo 01ugoo u ogoo HB VH J1CJOvO O,CI 00 u 0 00 
Tl ~i VT J,OOuO 010000 u 0000 
fl ss VB u • uOuO 0.0000 0 4695 ss HT VM o,uouo 1,),0000 l 4085 
T1 ss HT VT .J,OOuO 0,0000 u 0000 
12 Sl H9 V8 v,uOuO 0,0000 iJ 0000 
T2 Sl HA VH .JeUOUO i:i.0000 \) 0000 
T2 ft ~~ VT ...; , 00.JO o.uoo~ IJ 0000 
T2 VB .I• 5 3~8 0,458 iJ 0000 
T2 s1 HT VM .:'13'10 212936 ' 2624 

ii t~ HT VT 1.1eS3'l8 0,0000 J 0000 
~R VB .;,OOuO 0,CI000 v oogo s2 VM .;,OOIJO u.0000 i.) 00 0 

12 s2 ~~ VT 1J,OOuO 0.0000 0 0000 
T2 S2 Vt3 .J•OOvO v.0000 u 0000 
T2 S2 rH VM 1.oovo 0,4673 1 6304 

fl ii HT Vl ..,; • 5gvo o.eiooo J 5436 HB VB v,O vO 0.0000 IJ 000 
S3 HB VM J,OOIJO 0,0000 ,J 0000 

T2 S3 ~, VT .;,OOvO 0,0000 V 0000 

l~ Ii VB ~:ii~~ 0,4566 u 8888 
~T 

VM o.~ooo J 
VT v,OOvO 0, 566 IJ 0000 

T2 S4 HR Vtj ,J. oouo 0,0000 J 0000 
f~ 1: ~~ ~~ .J•Ogvo O,vOOO iJ 8888 v,u uo O,OOOIJ IJ 
T2 S4' riT Vlj v,OOuO o,uooo 0 9)46 u S4 HT VM .lt99U1 0,0000 u 9 46 

S4 HT VT ,h 0000 0,0000 u•OOOO 
~~ H9 VB J100\JO 0,0000 u,0000 

HB VM .J,OOvO 0.0000 J,0000 
T2 S5 HB VT .J,O900 o.uooo IJ,0000 
T2 ss HT VB u,~ oS u.0000 U,0000 
T2 S5 tiT VM w147o5 O,vOOO 0,0000 
T2 S5 HT VT v,OOvO 0,0000 IJ, 0000 
fl S1 HB Vu -.Jt44CJ4 u,0000 u,0000 

s1 HB VM J•UOuO O,IJOOO J,0000 

fj ft ~¥ VT .;,i.iO..,Q \J. li88tj j:8888 Vb ...;.oovo o.uo 0 T3 Sl nT VM .; • 09.::7 O,j615 u,0000 
f¾ s1 hT VT .Jt09.::'1 u.4806 ~:8888 S2 H3 V ci ..J,vOvO u.uooo T3 S2 rl j:) VH .JeUOvO 01vOOO V • 0000 



APPENDIX 29: CONTINUED 

ti 52 ~1 VT ..i • 1.10u 0 u.uooo .., 0000 
S2 VB .,,1,q8,)l u • 000(.i V 0000 

ti s2 HT VH ,Jt'l6CJ2 o.9302 V 4975 s2 HT VT u, oouo 0,0000 0 0000 
ti 53 HB VB v,C,OvO u.ooou v 0000 

S3 ~~ VM v,uouo 0.0000 u 0000 13 s j VT u.oovo 0.0000 V 0000 13 S3 HT VB v,OOuO u,0000 V 0000 T3 S3 HT Vr-1 v,vOvO 0, ooou V 0000 T3 Sl HT VT 1.1 • OOvO v,0000 I.I 0000 

fl 
S4 H9 Vl:S >J, uovo v,0000 V 8888 S4 118 VM iJ,UOvO v,vooo u 
S4 HR VT v,OOvO u,uoou 0 0000 Tl S4 HT v~ u,uouo 0,0900 0 0000 Tl S4 HT VM v,4818 v,4 39 u 0000 13 ~4 HT VT l,l1ij878 v,uOOO u 4926 

T 3 S!:> t18 Vb u • OO •JO O,uOOO IJ,0000 
13 S5 HB VM ueuOuO u.uOJu 0.0000 
Tl S5 HB VT v.uouo u,OOUO u,0000 Tl S5 HT VB .J,UOuO 0,0000 u,0000 
T3 ss t1 T VM v.oouo u.0000- 0,0000 
13 S5 HT VT V • 00UQ o.c,ooo 0,0000 

n:ourtH.AR HARVEST 3> fld MARY t RSA 
T$HV MtA NS 
========== 

B M T 

Tl Sl H9 l~•v372 b l<J,BU.151 H110lilb4 a 
T :j.75a1a 1J,'16oQC ~el73<Ja 

2 HB 12,5374 b lle54o9d l7,0581d 
T :J,2819 a l't,8419c 'te5456a 

3 H~ 2 tl 7 J2 b 1., 11o9a 1 • 171.) 8 ab 
4,)4 .. jC o, 2 .. oa ~• 700b 

4 Hq ·).t6U3 ~ w,OOvOa ud153 a 
T 0,9691 1.43-,5a u.7973a 

5 H~ O,uOOOa veOOvO a i.leOCll.lO a 
T Oel5o5 a ve46'15 a veOOOO 

a 
2 51 H~ J.uouoa ve001.10 a C;,OuvOa 

T J,j3l2a ,.2317 a ve1763a 

2 HB 0,00JOa veOOi.iOa u,oouoa 
T J,OOuO a le03"6a \,,.)478 

a 
3 H8 OeOOJO a u,OOuOa CieOuOO a 

T 0 el 522 a V d 5JQ a CJ el ,22 a 

HB Je00Vva u,OOuOa 
-
(,n OuvO a 4 

T ),3115a v,6416a C;eOOOO a 

5 HA, J,oouua v,OOvOa 1.1,0000a 
T Jel595a u .is-,sa c..ooooa 

3 Sl HP, ue14o8a .;eOOi..Oa u el 60 3 a 
T 1)100.JOa v,61o1a u,4579a 

2 H~ J,OOJOa v,9ovOa v,OC;uOa 
0,1610a :Je 9o0a c.,,oc,c,Oa 

j HR J,OOJQa v,OOvOa v,OOOOa 
T ).ooooa i.11VOvOa u,OuuOa 

4 H~ J,COuOa ,.,.001.10a l-•OCiuOa 
T .),Ou:JOa .., , 32u6a '1,3i'o8a 

5 H9 0 .oouoa u,Oovoa 1.-•0l.uOa 
T J,OOvua "',OOuOa 0.ouuo 



APPENDIX 29: CONTINUED 

DATA 
HARVEST 4; PRIMARY RSA It.:::: 

T1 s1 H~ VB 1'+,C/097 11a428b 1Je3971 
fl St HB ~~ 2;.2s"o 21,7!41 f-'•~096 Sl ~~ t .3913 Ult£ 5 7. 249 
Tl s1 Vb ,H ,eu2 4,~000 4 • 84 7 T 1 St HT VM 1 , • c, 7 1 3 17, t4J 11,7013 T t s1 11 T VT J • 06'+ 7 4,5 14 Je82 8 
Tl S2 Hl:l V8 1.~tl6'13 14,6ll<i 11.1,3627 T 1 S2 HR VM LH 34J9 lt,808~ L;;,9534 Tl S2 HB VT 1:)eJ4J9 1 ,J516 1Je4715 
Tl s2 HT VS Jtf910 ,,9361 ~•1451 Tl S2 HT VM lJ• 506 11,8721 1.h4715 Tl s2 HT VT .:. , ? 619 ~:g~,1 4,~451 T 1 ~3 H~ Vt:, .:.i213 .:: , 70 3 

ll ~3 ~~ ~~ J,lovo 8:i~i~ t:888g ~3 l, 6J5 

ft ~i HT VB 1:~1j1 ,.684() J,96g4 HT VM .6 23 o,43 6 

fl S3 t-tT VT 1,l6J6 l•J654 J,9604 
S4 HB V 13 ,Jt00UO 0,0000 u,0000 

Tl S4 HA VM .J,OOiJO 0,0000 0 .0000 
11 S4 H8 VT u • C,01.10 c... uooo J,0000 
Tl S4 HT VB \J. (.;Quo u.uooo v,0000 
T 1 S4 HT VM v•OOvO 0,4545 v,0000 T 1 54 HT VT JeuOvO u.uooo v,0000 
11 S5 H9 Vd -.1,00uO Cl,0000 1.1.0000 
li S5 HA VM J,4676 o.ooog ~:88°8 55 ~~ VT ;j,tJ0U v.uoo Tl S5 VB !Jt~346 u,0000 U,9194 

t l i~ ~t ~~ ~:88~8 8:ijggg ~:a~87 
T2 St H~ va .,jeC,OuO 0.,000 u,0000 

l~ St H9 VM i.i • uOuO ei.c.iooo u.0000 
S1 HR VT vaC/OvO 0.0000 u.0000 

T2 Sl HT Vb v,CIOuO 0.0090 .110000 
T2 51 HT VM V • UOuQ IJ • 46 3 u,9615 
12 Sl HT VT -.1,uouo u,vOOU .J.0000 

l~ 52 HB V8 VtUOUO (i,0000 V,0000 
s~ H~ VM w,CIOUO 0.0000 l.i,0000 

T2 52 HB VT \J. c.,ouo 0,0000 .; • 0000 
T2 S2 HT VB v,uOuO v.0000 1.J.0000 
T2 S2 HT VM vtOOvO u,vOOO U,'¼762 
12 52 HT VT veuOvO o.ooou v,0000 
1 2 S3 HR V6 .;,C,OvO 0,vOOO v,0000 
12 53 Hq VM v•CiOvO u.ooou v•OOOO 
T2 53 i18 VT v, 1.10vO 0.0000 v,0000 
T2 S3 HT VB -.1•50,5 v,uoou U,0000 
T2 Sj HT VM 1,uo~o 0,9174+ v,4762 
T2 S3 HT VT 1J1vOUO 0,vOOO IJ.0000 
12 S4 HR Vb u,u01.10 u,0000 u,0000 
12 S4 H8 Vl-1 J • uOuO u.uooo l.i • 0000 
T2 S4 HA VT v,vOvO u.uooo v,0000 
T2 S4 HT Vt3 1.1 • i:,OuO U,(J00U u,0000 
T2 54 HT VM Vev0vO 0,0000 IJ.9132 
T2 54 HT VT .J,vOvO 0.0000 v • 0000 

f~ 5) HB VB v • vOv 0 c.0000 v,4386 
55 H8 V 1·1 ..; • COvO u.uoou u,0000 

T2 s, 
~~ VT v • OOvO O,vOOCI -.1 • 0000 

12 ~::> I/ b v,Cl9vo 0,0000 v143g6 
T2 55 HT VM IJ•4 oS 0,0000 v,00 0 

fj s:i HT VT v•OOvO u,49 ·J~ u,4386 
51 H~ VB "'. uOu'J v,C,OOU v,0000 

13 St HP. VM "'. iJOwO v.ooou IJ,0000 
T3 51 HB VT .J,,.6/3 0,Ci000 u,0000 
T3 s1 HT VB JeOOvO 1.9048 1Je9852 
T .3 S1 HT VM .::.ao~r le904b IJ,0000 
T3 Sl t1T VT J,4673 u.476£ 1,1,9852 
.T 3 ~2 118 Vb ,j,vovo u. voou u .0000 
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T3 S2 H8 V ~I .1,CiOvO u • i.100(; j.6660 

fi s~ ~~ VT V • 4 9 7 8 o.ooou u.0000 
s2 Vtl .,; • 9 ~6 U,CJOOu u.4608 

T3 s~ HT VM u • 4 8 7 8 0,4762 Ve9217 
T3 s2 HT VT .J1LIOvO o,uoou u.0000 
T3 S3 HB Vu Jtit9/5 u,OOOu w.0000 
T3 s :; HP. VM v1C,OvO u.uooo v.0000 
T3 S3 ~~ VT ..; • 1.10uO u.uoou veOOOO 
13 S3 V8 ,j.coyo Ci.4800 J,4717 
l 3 S3 HT VM .,; • 49 5 l,442J v, 000 0 
13 S3 HT VT v,49/5 c.,,0000 ..i, 0000 
13 S4 H'3 V l; ..;,COvO U,0000 1.1,0000 
T3 S4 H B VM J, CiOliO U,uOOCi u.0000 
T3 S4 HA VT J,COuO 0,0000 IJ • 0000 
T3 S4 HT va .;,43o7 u,vOOO u,0000 
T3 S4 HT VM it18.)4 u.4630 ..i,4608 
T3 S4 HT VT J,CIOvO u,vooci u,0000 
T3 s~ Hr Vb v,uOvO u,C,OOU v, 0000 
13 S5 HB VM u,(,OUO o.ooou v,0000 

fi ~~ ~~ VT ..;,09vo u,uooc, v,0000 
S5 VB u • 4 o5 0,0000 .; • 0000 

13 S5 HT VM ..i,eiouo Cl,4739 u,4739 
- l 

-T 3 S5 HT VT ..i.47o5 u,1.10OO v, 4 7 39 

T£DuYuEAR l HARVE$T 4} fRIMARY t RSA 

T~HV l·;E.ANS 
========== T ts M 

T 1 Sl H !3 12,9451b 21 • b 6 v 01 l 7 • 6 34 Oa 
T :j • 0 2 l 6a 1:;, • 8 3 l 6C 4 • O o oOa 

2 11B 12 • 3 81 3b L.> e36o5c 1~,3ts90c 
T :; , 124 la l.lt03J4b 4 • 6 4 J3a 

3 HB 3.501ac v • 3 2U5a l • 4 3 5 la 
T 3,7968c 7 .13 J6a £, 89(.)5c 

4 H; J. ooooa \JeOOvoa 1,;,ouuoa 
0 .0000a v.1515a v, ouuOa 

s H8 u.uo90a v.15:.>8a 0,OCOQa 
T J • 61 3a v t l 5i9a Ci• 3132a 

2 Sl He J,oouua \., .oouoa v. ouuOa 
T J,(i:)u~ 1.114763a v•OOuOa 

2 HR 0 ,000():l veOOuO:i ueOCIOCa 
T ·J.00vt.e u • 15 o 7a ~. uo~Oa 

3 H~ ~ -oo~lP 
Jtl6 ~ 

"• ~Ovfii u. 9,;53 
u, 0(,;(,i~ o. oou 

4 H~ .).QJJ(}=l \,It O Ou (J:l. o,ouuO:t 
T '.).QJU(.a v,30'+'8 v,OOOC\:i 

5 H~- 0,14ti2a u,OOuOa 1.;.ouooa 
T 0 • 14 ~ 2a .J • 15.., 5a Ci d096a 

3 Sl HP •J. Ouuua .; • v Ou Ob U, 1, 5 8a 
't J • 9 6 J 3ab .L • 56~5a v • 6 4 l 9ab 

' 11~ J • 0-JoJOa v • u O v Oa ti• 1026a 
T J • 4 7 d8a \.J • 62o6a u. ooooa 

3 HB .) • 16 ~ 8a v • OovOa Ci, 00 O Oa 
T 'J, 317 ':>a ;.,i • 6 4 c., 6a v • 1 b 5 Ba 

4 j;G 0, 0 0 iJ Oa v • OOiJOa ~. oouga 
T 0 • 14 J 6a .i.e03~7a u,000 a 

5 Ii~ 0 • Qi)U ua u • 0 0 v Oa v, 01.l uOa 
T 0 , 1 S 9 =>r1 v. 31 uO,'! 1.,.31753 
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DATA HARVESTS; PRIMARY RSA a::a:: 

Tl ~l HR Vu 1.1..6219 1~.0440 1.~.5147 
T 1 ~1 11B VM 2 · -3<;;;3 2,.0183 11,9095 
Tl 51 HR VT 1',e744 lti.~136 17.,946 T 1 Sl HT Vb -..ie~o :i,O'ISY o • 8 7 3 
11 Sl t1 T VM l-;, 06'18 1Jtj028 1;;,,8371 
Tl s1 hT Vl t.1,~ll6 ~.045Y 7,6923 
11 ~2 HR Vu lJ•~6!4 1~.9630 ll,682~ Tl St' HR V1-1 2" • 9~ l 21 .~963 1.!d49 
Tl s~ h P. VT ll,b2.l.8 17,:i926 1.h5514 
1 1 S '" HT Vu ~.95WS ~.5556 :>,6075 
Tl s~ HT VM l~•t3"6 1t!,Ci5~6 1-;.1599 Tl s~ HT VT J • 6i,, 4 .. ,b2 6 ~.60 5 
11 SJ hA Vo ;;,,~912 ~.j585 J,6530 
Tl S3 HP V~i v,4 ~9 1,b868 u,4566 
Tl ~. h9 VT 1,Y479 3,f7~6 ~-~13f T 1 sj HT Vb ,10'10 '+ • 1 0 :;i • 36 
T 1 Sj hT Vrl o.t,3:.> • 13,,075 11,8721 
T 1 S3 HT VT :.::,36'1 l,8866 !'.>,4795 

fl S4 Hf\ VB 1.1,CIOvO v,OOOCI 0,0000 
S4 hB VM v,C.i01.10 v.uooo u10000 

Tl S4 ~~ VT v,47oS 0.11090 IJ,0000 
Tl S4 VB v,47b5 v,48 c, l,4925 
T 1 ~4 HT Vt-1 l • r; 1 .J9 1.1148Tb 119900 
T 1 S4 HT VT ,Jel,OvO V,4878 1.119950 
T 1 ss HB V c, "'• CiOvO O,OOOCI 0.4739 
Tl S5 H~ VH 1.1,4404 01000u u.0000 
Tl S5 ~~ VT v,v0vO Q • C.,000 i.l,0000 
Tl ss Vt. ~.33.,3 0.0000 U,4739 
11 S5 11T VM v,44o4 1,9512 1,8957 
11 ss hT VT v,44o4 O,CiOOCI v,4739 
12 Sl H8 Vt:l VI "Q1,;Q 0,(i000 i,4155 
12 Sl HB VM 1J1UOvO o.ooou 1.1 • 0000 
12 Sl HB VT u,uOvO v,9709 l,4493 
T2 51 HT Vb v,uouo e;.oovv 1,4493 
T2 Sl hT VM .,;,,;7';)6 O • ~70~ v,9662 

l~ ~~ HT VT .J,4878 "·~800 v,4ga1 HB Vb u, CIOvO u • · Ou v.o 0 
T2 s ~ HB VM .;;,eiovo u,4762 u.0000 
T2 s~ H9 VT 1.1•CIOvO U,vOOO v,0000 
1 2 S2 t;T Vb -.j. uovo .:,3810 u,0000 
12 s~ 11T V M l • 4 j;i4 u,'1124 u,0000 
12 ~2 HT VT v,4 o5 u,4 6, u10000 
T2 53 118 V8 -J,OOvO o.uooo \i, 0000 
12 S3 HB VM u,uovo o.uooc, \J,0000 
12 53 11B Vl oJ • uouo u,0000 J,4405 

l~ SJ HT Vo .J1CI01.10 v.934b •• 7621 
Sj 11T VM v, 001.10 1.1,uooo 1,3216 

12 S3 HT VT U,1.101JO O,OOOu J,0000 

l~ S4 HP. Vt:s veu01.10 "· "88(/ 0.0000 
54 t1B VM u,001.10 0 • Ci G u,0000 

12 S4 h~ VT tJ,47.J9 v,OOvO u,4926 
T2 S4 tiT Vti ,J. uouo u,961~ tJ,0000 
12 S4 h 't VM ! • 't~ l 3 1,9231 -J,4926 
12 s '+ hT VT 1,,1~ J9 c..ooou u,8000 
12 S!;) nP. VB ',,110000 I.I• 0000 Vt 000 
12 ss 11 A V t·i v • CIOvO u,vOOC u,0000 
T2 S5 HR VT 1,1,;;o.,o Li,CJOOli u,0000 
12 S5 HT VB w•~9vo l,4,54 v,0000 
T2 ~5 HT VM w,4 o5 IJ,4 65 v,9390 
T~ 5:) HT VT ,nCiO\JO o.c.,oou u,0000 
T3 51 HP Vb .J • vOvO U,540~ u • 0000 
13 ~l rl A. VM 1,/. uouo u,1.1001.1 1J10000 
13 s1 HR VT u.oovo v.0000 v.0000 
T3 Sl tiT Vb 1.1. 92J9 l • C/811 u.0000 
13 Sl 11T VH 1,38~9 0,540~ '+,0816 
13 ~l hT VT U,46JO C.,, 0000 1.1 • 0000 
1:; ~~ HR Vu v,OOvO li. uoou i.i • 0000 
13 ~'" HP V ~I i.l. uouo u.uoou v,0000 
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I 3 52 h~ Vl J • 4 6 I 3 1.11\.1000 l.i, 000 0 

f~ ~~ HT Vi:, w, vouo u,~OOv v,5025 
~2 hT Vh 1,66'12 ~. 102 u,5025 

T3 52 t;T Vl .. i.467~ CJ,0000 u,5025 
T::, S3 HP Vb Ii• 45, u,vooo u,0000 
T3 Sj HB VI-'. w • OOvO u.uoou IJ, 0000 
T 3 S3 He VT i.i,UOvO v.~804 u,0000 
T3 S3 HT Vo ., ..35( 5 U,C/O00 1J10000 
T3 S3 HT Vt--, ..;,~0:lO U • 4 90t' .; , 50 00 

ti S3 HT Vl "', vOvo 1., • 490, i.i,0000 
S4 t1P Vb ~it vOuO u.C,000 u,0000 

1 3 S4 HB Vt·i v,CiOvO u,OO OL v,0000 
T3 S4 HR VT J,CiOvO u,co9u iJ,0000 
13 S4 HT V r; w,C.OuC u.~o 6 u,0000 
T3 54 t-,T Vt-i ", 4 8 :,i4 1,~22b U,97 16 
fj !) 4 hT VT 1.1,'t8:l4 1,~152 u,48 8 

S5 HR Vt., .;.uouo v,C,O OL, u,0000 
T3 S;i HP- V ~I u, vOvO u • (.,0 0 0 u,0000 
T3 S5 HR VT u,C.O uO u,vO Oli u,0000 
Tl S5 t,T Vt, u,uouo u,uooei u,4464 
13 S5 hT Vt,; v,47o2 v,e;oov u,8929 
13 S5 hT VT u,oouo O,CIOOu u. 0000 

TE..Oli't'utAR HARVEST 5J PKlMARY' t t<SA 

T~HV h t.A NS 
========== 

0 M T 

Tl ~1 ti8 12,c8~2b 2l .1077d 17,1276c 
T j,33-i7a 1o,06'19C ti• 4_166 a 

2 HP, 12,o);jSb lo,07'1'3d 1Clt3219c 
T 5d712a 1I,851.14 cd -4,7325a 

3 H~ 3,8996c 1,;,93Y1a 1, 8 7 62 ~6 
T 5d207d lv,!:>716e j, 2 4 5 3 be 

4 HB J , u OUOa 1o1100uOa Otl!:>95a 
T v,o196a l,46J9a 0,44i4la 

~ HB 'JolScSOa V t1408 a u,OuOOa 
T ).oO'Ua 1,4311a u,30oda 

2 ~l hB J,o052a 1.1,00vOa 1J.d067a 
T 'J,48J1 a 1n97u9a u,32J6a 

2 tiB J,uO.JOa u.15o7a u,OOCJOa 
T ·J.7937a v,79~9a (;.)1o2a 

3 t-18 J .oo.;,,oa v,OOvOa (ld468a 
T 0 ,b9,:>9a 1.1,44\JSa Ci ,OCIOOa 

" hR J,uooua 1.1,00vOa u a32~2 a 
T ) d2U5 a le27'12a iJol5e>Oa 

~ HB 1J,OOOOa 1.1,00uOa i.,,OOQOa 
T 0,47o5a v,63~0a u,ooooa 

3 !) l HR J, 18-J 2 ab v,uovog V .CIUvO a 
T ·J,06'-JJa ,,OOJ7 i:i.t543a 

2 h~ 'J•IJOvOa 1.1,00vOa 1Jtl!:>50a 
T 0 -167:ia w,96u6 a U a3233 a 

3 H9 '.),15U8a 1.,,00vO a ud26tia 
T J,4525a 1.1,6317 a utlol4a 

4 HP J,UJUO a In OOuO a v,OvOO a 
T Jel6~2 a v,9946 a 0,6628 a 

5 HP J, uOuua u,UOvO a v,OCiuO a 
T -)ol4d8a 1.1,45u3 a u,0000 a 
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DATA HARVEST 6· PRIMARY RSA c------ ' 

Tl ~1 HR Ve l~•b8o6 iJ.1707 1"e4402 
T 1 S l HB Vr-1 2 ~ • C>4 '15 <,,:.122 2,.0096 Tl S l HB Vi 17,52:;;8 lo,~36b 1 ,2249 
Tl Sl hT Vb -+, C. 3 Y2 e,3415 ~.7416 r 1 s1 HT Vt1 l1.1,Ci4l2 1Jd70f 2u,5742 
T 1 Sl HT VT i+ • 6 3 ';2 !:) • 813 4,,062 Tl s2 HB v~ 1.i,l/01-0 12,J 11 1.,. 931 
tl s2 HB VM 2..i,Ci 0u0 21,()495 11-;044 s2 HB VT l u ,001.10 17 • 525b 1. • 3 4 0 
Tl s2 HT Vb ),5 0 v0 ;,1546 5,9113 
ll s£ HT VM 11, v0 v0 1!;>,4639 14,7783 
Tl 52 HT VT :.>,~ OvO 4,1237 o e4 0 39 
1 1 :.,3 HP Vb ;.i • ~ 3vO 6,6493 i,6316 

fl S3 H8 VM v • ~21 7 1.0265 U14j86 
S3 HB VT u ,9217 1,b26~ U•4 86 

Tl S3 HT Vb . ~.53u0 3a653v -+18246 
Tl S3 HT VM l 1J 1!3b2 11a'l1~5 ie6491 
Tl S3 HT VT i. • 0 i+ 1 4,10 6 4 t3660 
T 1 S4 HP. VB u,~2:,9 u.soov 1,5544 
Tl 54 HR VM ~.38o9 ~. 0000 u,5181 
fl S4 H~ VT \,/1'16.)0 1.1.c.0 00 l•SJ44 S4 H . VE; 1J146J0 o.~ooo v,5 81 
T 1 S4 HT VM l,6519 1.ooov 2.0 25 

l1 
S4 HT VT u. oo~g u,0000 1,0363 
S5 Hg V,J u ,001.1 0,C,803 U,0000 
S:, h~ VM 1.1. ei ow o v.eieo3 u ,0000 

Tl S5 ~~ VT l,:>2~8 u, OOOCI u.0000 
T 1 ss Vu i,52,8 0,68 03 u • 0000 
Tl s:, HT VM ~-u3u5 1,J605 115152 

l! S5 HT VT 1•01 =>2 0,6803 u.0000 
!) 1 11B V5 1.1,00vO Ja5533 J.,408~ s1 HP VM ~.43'70 ~.Ci305 1.408 

t~ ~1 ~~ VT ~.~2re 4.~685 le408~ 
gt Vb v.48 8 1 .Cl 152 1,408 

12 t1T V1"i ,. , ~9v2 i,5531 4,6948 
12 Sl HT VT u ,4878 ,045 4'16169 
T2 s~ H9 v~ 1J149,6 0,4651 1.1 • 0000 
T2 s2 ttA VM 0.oouo 0,9302 U,4673 
T2 s~ HP. VT Vt49~6 u.uooo 1,8692 
T2 s~ HT Vb 1J • ~ 8:.>2 2,7907 1,4019 
12 S2 HT VM 1,~7v4 0,46S1 114019 
12 S2 t,T VT IJ,98~2 u,CIOOO .J,0000 
1 2 S3 HB V8 1,118dJO I.I• (1000 1,3761 
12 S3 H8 VM v,44,5 0.00 00 J.,8,49 
12 S3 ~~ VT 1,h b8:JO u,9124 J. • 3 61 
T2 S3 Vb ,h CIOvO o.4 62 u.0000 
T2 S3 HT VM ! • 7 6'i9 0.9524 113761 
12 S3 HT VT v ,88:>0 Cl,OO Ov IJt4567 
12 s '4 HB V ci ..;.uouo O,OOOCI 1,4423 
T2 S4 HP. \/ 1'1 l,~9~3 v,4975 2 ,8846 
T2 S4 HR VT .JeY)lJ2 0,995u v,4808 
1 2 s '4 hT Vb .J • 4 6J 1 u,497~ IJ • 4808 
T2 54 h T VM 1J1';3v! :.:::,'4876 J,3654 
T2 S4 hT VT "''"9=> o,uOOO Ue4806 
T2 S:, HB Vb u,4 J o.956~ veOOOO 
T2 ss HB VM u ,u0v0 C,,9569 u,49~6 
12 ss H !3 VT 1169~7 0,9569 IJ198 2 

T2 ~; t;T Vb v,t47i ~:~~~~ v.oo~y 12 H1' VM 1 • 2 l '"• 46 12 ss HT VT 1,b9:;;7 1,913'1 u10000 
13 Sl hR Vb u,94J4 o.uooc 113514 
T3 s1 118 Vi-1 IJ • 4 7 l 7 0,4902 >J,6757 
T3 Sl hR VT i,b8o8 0, 0900 ~:i,!1 T3 s1 h~ Vt, v,!;4J4 1,4 Oo 
i3 Sl hT VM J,j0l9 o.~9 04 ".os11 T3 Sl HT VT Jt4717 1,4 06 .i::,02 0 
T3 s2 HB VB J,0000 la Cl 20'4 o.oog~ T3 5~ H8 VM .; • 99.)Q 1,1.120'4 l,48 
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1 3 ~2 HA VT ,.<;91.10 o.s102 Ue4950 
TJ S2 Ht Vu iJ•'i9J0 lti.1204 o.4950 
T3 S2 hT VM 1.1, <;9::io 3.0612 1.i • 0000 
T3 $2 HT VT .;,uOvO Ci.:>102 u.4950 
T3 S 3 i-;Q Vb loit46~0 U,4762 J., 8 7 7 9 
T3 !:>3 HR 1/ 1-1 ..,,1,;~~o 0,9,24 ",3474 
1 3 S3 hA Vl •• j '> 9 u.4 62 U,0000 
T3 !) 3 HT Vb lolt46~0 u,uooei ;:J.OOO0 
T3 S3 hT V i1 l,J8o9 0.0000 j,7559 
T3 S3 11T VT iJ,46J0 O,CIOOO 1,4ias 
T3 S4 hR Vu ..,,<,oi;; u.uoou U,4 84 
13 S4 h8 Vl-1 " • ' 7 ' 1,5544 Ve4484 
T3 S4 H8 VT v,uo1.10 1 • :;544 l,3453 
l 3 S4 HT Vo ..,,45~5 v,OOOCJ Ue4484 
T3 S4 HT VM ;i..blo2 O,S181 i.J,0000 
T 3 54 HT VT ;,1,90'11 u. 09Oc, v,8969 
T3 s :> h9 Vo 1,1,46~5 v.4 o~ 1,45~3 TJ 55 HR VM iJ,CIOvO u,476~ v,46 4 
1 3 S5 h~ VT .,; • 4 6 '15 v d,1000 u,4854 
13 S:i j;T Vo 1,/. uouo u,4762 u,4854 
T3 S5 hT VM v • 4 6'JIS 2,381u u,9709 
13 S5 hT vr J,Jt6';5 0,0000 u,9709 

TEOCiYbEAR I HARVEST 6i r'klM/o\RY a kSA 
T~liV r,1 [A NS 
========== 

6 M T 

1 1 s1 HB l~•o3i5b 2~,0571e 17,7o2tta 
T :J,57-+l a 17.26,0c 4,9330a 

~ HP 13,05-+7b 2v,45l3d 17,7533b 
T 5,5220a 1J174i'4b ~ '3426 a 

3 HB 5,0036 .i., 06i2 1,0b22 
T li,6692 lv,4010 ~.!J~y9 

4 H B :J,C,9J4a l,30.::Ja u,o7~5a 
T 0,'+9J7 a .i..b415a v ,34!)4 a 

~ HR 0,~;2b6 ·..i.22o8a l115v76a 
T o.7344~ .i.,63:;)4a C,,Sb!)2a 

2 51 HA 1•65) <i ab l • 9 5 'i 3 ab ~ • 96 7 ~ be 
T 0.9705a '+,21,8c ~ • 116 ts ab 

2 HR 0 ,J192a v,46;,8a u,7o7Ja 
T 1,72,9a ~,27Y1a Ci d284 a 

3 H~ J,7SJ7a ..,,75-,1a 1,07)2a 
T a .istH a 1,36o1a C,,44 9a 

4 HR v,48iJba .i. • 5 9, 5 ab lJ • ti020 ab 
T 0,4811 a ,,26d b ut3153 a 

5 HA o.-.77ua \Je48J2a 1,2793a 
T 0,3160a l,93~9a 1,2699a 

3 s1 HR 017649a \J,54:J9a 1,079~a 
T l,U2<iYa ,,77o8b ld~31a 

2 hR iJ,J401 a .i.tl6<J9a u,9~84a 
T 0,b3oba l,35.21a (1.33!)1 a 

3 HB 0,9390a , ,Q9,;9 a Ci,6~17 
T Otl543a l,7149 (.,,62~6a 

a a 
4 HB 0,£+5,Sa l,42~2a (,.9ti66a 

T 0,J010a v,77(.)8a 1.,,6020a 

~ HR J.oQl)7 a v,32..i5a v,.Hd3a 
T . 0,)2;.JSa l,27J8a c.,, 48U 1 

a 



-

APPENDIX 30: PERCENTAGE DISTRIBUTION OF STERILITY INDEX 
(PERCENTAGE OF STERILE OVULES "D" FROM ALL 4 BASAL 
FLORET POSITIONS OF ALL SPIKELETS) IN 6 POSITIONS 
WITHIN SECONDARY HEADS= RSA 

Tt.DLJ't'o£AR HAPvEST 1; wEt:0,,0AiH I R~ 

lJATA 
s:i::c 

1 1 ~1 HB Vu o.Ot.,OvC OoO'-,OOu 0.00000 
Tl ~1 HR VM 0 • 0001,, 0 o.o~oou 0.00000 
T 1 Sl H~ VT o,:.,e;o ... o o,ovooo 0.00000 
Tl Sl HT Vo O,OuOvO o,ouooo 0.00000 
Tl 51 HT VM o • OCJ01,; O o.ovooo 0.00000 
Tl Sl HT Vl O•i)l.•OuO o,ouOOCJ 0.00000 
l l St liP V t- C, ... vOvO O,Oi.iOJv 0.00000 

S2 hR VM 0 • u1.;0u 0 o,ouooo 0.00000 
T l s~ hB VT u.~t,01.,0 o,uvoou 0,00000 
Tl s~ HT Vt Odd.OvO o,01.1oou 0,00000 
Tl S, HT VH o.~e;ovo o,ouooo 0.00000 
T 1 St HT VT ll • C, C OvO o,ououo 0,00000 
T 1 S3 HB V l1 J•~b5_,5 5,5(j65'1 1,55440 
tl 

5 ~ Hf'l ~~ ~:~ta~3 s:Z!98! ~:~~~~9 s1 H~ 
T 1 Sj hT V ., 0 • OCi01.10 o,ouooo 0,00000 
11 S3 HT VH Oo4Y5v5 6 tl 4525 2059067 
Tl S) HT VT o.4~5v5 2,7~330 0,51813 
12 Sl HR Vd 0oJ00UO 0,00000 0.00000 
T2 Sl h~ VM o.9uovo 0,00000 0,00000 
12 Sl HD VT uo,;vOuO o,ovooo 0,00000 
T2 Sl H'r Vb o."oouo O,OvOOu 0,00000 
12 ~1 HT VH O,C,UOvO O•Uv00Ci 0,00000 
T2 Sl HT Vl o.iu0v0 o.oC;OOU 0.00000 
T~ b;:: H8 Vb Oo.1vOuO 0.0000<.i 0.00000 
T2 S2 HB VM o.ooouo o.oCJOOU 0,00000 
T2 !>2 HP V1 o.~CJOvO 0 • OliOOCJ 0.00000 
T2 S2 hT V'c O•uvOvO 0.00000 0.00000 
T2 S2 H 'r VH O.OuOvO o.ouoou 0.00000 T2 S2 HT VT OtCvOvO o.oe;ooo 0.00000 
12 s;;i HP Vb OoJUUvO o.ouooei 0,00000 
T2 S3 HR V l-1 0•Jv0uO o.uuooc, 0.00000 
Tc ~3 ~~ VT o.~(,0v0 o.ouooo 0.00000 
T2 S3 V8 0•yv0v0 0 • OvOCCJ 0.00000 
12 s:; HT VM O•JvOvo o.ouooo 0.00000 
T2 S3 HT VT 01v00v0 o.ouooo 0.00000 
T3 Sl H8 Vb 0,CuOuO o.oe;ooo 0.00000 
1 3 S1 Ho VM O.c.;C/Oi.10 O,OvOOO 0.00000 
T3 51 HR VT O, vvOv 0 O,OCi000 0.00000 
T3 ~1 HT Vo o.c,uovo 0 • 01.;00CJ 0.00000 
T3 Sl HT VM 9•~U0v0 o,uvouu 0.00000 
T3 Sl HT VT u. · uUvO O•OvOOv 0.00000 
T3 s~ HA VB O,OC.OvO 0.00000 0.00000 
T3 s2 HA ~~ O•vOOvO g•ovOOU o.oogog T3 S2 HB o.c.ioouo ,ouooo o.oo 0 
T3 S2 HT v~ o.~oouc o.ouooc, 0.00000 
lj S2 HT VM 0 • I.I uov 0 0.00000 0.00000 
13 S:i:'. HT VT O,vuOvO 0.01.;000 0.00000 
T3 53 liR Vb 0 • ouOv.O OaOvOOv 0.00000 
13 53 HB VM u.ououc o,ovoo0 0.00000 
f3 S3 HB VT o.:,oovo o,ovooo 0.00000 
ri 53 HT Vb u.:,uo1.10 O•OvOOO 0.00000 

!:,) hT ~~ 0 • OCI01.10 O•OvOOli 0.00000 
T3 !:>3 HT OeOIJOuO o.ouOOiJ 0.00000 



APPENDIX 30: CONTINUED 

H.ODYut.AR HARVEST 1J ~ E. t. 0 l ~ DARY I RSA 

TSHY Mt.ANS 
===c.===:.== 

D M T 
T 1 S 1 H9 o,ovouos o.ouovo8 c,ooouog 

T o,ovuuo o,ooouo 0,00000 

2 HA O•OvJUOa o.ouovoa o.o ooooa 
T O,OvOUOa O • Ou01.10a o,oouooa 

3 HB 3,5j5~5c 4,830't5d 3a85967C 
T o,ooouua 3,Q76-;9C l,268o3b 

2 ~1 HB o,ooouoa o,ouovoa o,oouooa 
T O,OvOUOa O,OvOuOa c,oouOOa 

2 H9 O•OvOOOa O,QOOuOa C uOO a 
T o,ouo:;oa c ,ooouoa CavUOUOa 

3 iiB o,ouovoa c.ouovoa o,ooouoa 
T OeO<.,vUOa O,OOOuOa OaOOvOO a 

3 Sl HB 0•00000 a 0•0001.10 a c,00000 a 
T O•OvOOO O,OOOUO a 0,00000 a a 

2 HB 0,00000 a 0,0001.1C a o,oooooa 
T O,OC,Ouu a 0,0001.10 a o,ouuuo a 

3 HB 0,01., 0 UU a U,0001.10 a o,OOOvO a 
T O,OCOUU a 010UOvO a o,OOOuO a 
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DATA 
i::c: HARVEST 2; SECONDARY RSA 

T1 s1 HB Vb 1v,!;)6'-2 1 v • vOOli ':f, 79 38 

fl ~l HO. ~~ 2 ! el 7 .,5 2,,t."2~ 2i,680~ HA 10.t:2.)s 2u.(.~oc; lo,556 
T 1 s1 HT Vb i,9412 l,t;667 i,0619 
fl 51 HT V r1 l'+tl176 1:i::.7776 ll,34O2 

rl s1 HT VT 7 • v~'->8 3,8689 Jet701 s2 H8 Vts v t 1 ,2 ',,3023 L;, 124 
Tl s2 HB VM 2-'•b2o1 2J,,55b 2i.J483 
Tl s2 H~ VT l~:r9~ij lb,~047 2v,2~J7 T 1 S2 H , Vb 1. 442 c::,2 2 

fl S2 ~t V t-1 ll,ldJ~ 11,tif7', 11Je6742 
s2 VT '+ , t:. 9 l :i,b 4v 4,4944 

T1 SJ HB Vb 7,101.16 1lJ•44 7b u,7797 
Tl S3 HR VM lw,~349 15,9204 2.i,9040 
T1 S3 ~~ VT iu,1900 1 o • 't 1 7Y 1\j•6441 
T1 53 Vt3 1 • J 1 J,'>'801 1,6949 
Tl 53 HT VM 1l,b343 1.>,~303 11.2994 
T 1 S3 HT VT ::>,91/2 J,9801 Jt6497 
Tl S4 H8 V t3 ".7778 o.c.iooo v,5464 

fl 54 HR VM ~-11!~ 4,o512 o,5174 
S4 ~~ VT ;,. • 600 ~.9o7u J•2 67 

T 1 S4 V 'd i,~2,2 Cl• vOOO lt0929 
Tl 54 HT VM ;;, • 5~:>6 :ii:,907(1 J,2787 
ll S4 .HT • VT ~ .7 7 8 u,5~14 1,6393 

S5 11R Vb u,45'+5 1,u OY v,5988 
Tl S5 HR VM ..i.-,0•,1 u.~15!> .i,0000 
T1 S5 Hq VT u • 901i 1 1.C/30"1 l,7994 Tl S5 hT Vo ~ d :. 1 o2 1,C/3 09 l .19 6 
Tl s~ HT VM J•63u4 v,vooo i;.1916 
T1 55 hT VT u,uouo u,eio o u ~.3952 
T2 s1 HA Vb .-,61/3 lo'., 4096 l,7241 
f~ Sl ~~ VM 'ttj2li 1,~04b l, • 4~4 s1 VT Ut111 1,i048 JI 4 1 
T2 S1 HT vu \, • c 17 3 V,b024 IJ,5747 
12 s1 hT VM ..; , 46',t 4,0193 J.1724 
T2 Sl hT VT J • I. 8c., 4 1,,04b l '1494 

t~ ~, HR Vb 4. 1 ~1,,,4 v,CIOOLI VI QOQQ 
S2 Hp, VM -'•~ i7 v, voou J,3333 

l~ s ,. 
~~ VT "'17~7 u,~95£ 1,6867 

5~ Vb l, 0~5 u,uo u u,O 00 

t~ s, HT VM 1,70-+5 u.~95, i.i,5556 
s~ HT VT 4,ljt,4 u,:)t5£ l,~667 

f~ 53 H~ Vb 1J • (;0\,/ 0 1 .3 <;3 l, 341 
Sj He VM l.C14(1 .. .i37<i u,5780 

T2 s .. HB VT '-'•~2.>6 :r:::,'-c 9v .i.,1561 
T2 sj HT Vb v,C;91.i9 U,vO Uv u,9000 T2 53 HT VM 1 • !;) I.I ~.(.69(, 1. 341 
T2 S3 11T VT v,5~.>6 CJ,,897 v,5780 
T2 S4 hB v~ • • c 13 1 .162b l .i o1o 
T2 S4 ne VM ,.,3 •,i l d62b l,65 5 
T2 S4 HP VT o,:i2l7 1,744~ ,,6575 

f~ S4 ~t Vb ;•v87o u,c,o oo l,lOSO 
54 VM ,Cl6=>2 1.1. vo uv •• 10 0 

T2 S4 HT VT it17.)9 u,:;.814 v,5525 
t~ 5:) hB v~ 1,;305 1,'30t- !,2739 

S5 11e VM ,,u2 :i 6 u.~102 7,0064 
T2 s~ HR VT w •:, 1 ~8 c.,, 51 0 2 7,0064 

T2 s~ HT Vb v,1.iOvO 1,1.12 04 v,0000 
12 S5 HT VM l,Ci2~6 4,C,816 i,5478 
T2 S5 HT VT u,,1,a 2.~s1c- l,9108 
T3 Sl HB Vr;:; J,20;;1 1,61 82 U,0000 
T3 Sl HP VM J '12c2 ti,t.>667 v,6061 
T3 s1 h!:3 VT • ,4872 ~.(.364 i. • 4242 
T3 S1 11 'T v~ .i,~4,0 u, 1.10 0 u l,2121 
13 ~l hT VM -+ • 4 8 l • o.t.16 0 0 ~.4~4f T3 t1T VT 1,,e, :i:'. • 4242 ,.,. 6 6 
T3 ~2 i, R Vti '. (J' (;,vO CJ O '+ • 2683 
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Tl S2 ti!3 VM .i. • (; 2 l 6 ~.t49U ... 2683 

fi s2 hB VT 1,11COvO itG490 7,9268 
S2 HT VB ..; • COv 0 u,C.OOC 1,8293 

T3 s2 HT VM i,70~7 1,3245 .),6585 
Tl s2 HT VT 1,t;.2l6 vet.623 1,8293 
T3 53 t-,P. Vo v,~4v5 Ci,UO OU ,;,,2520 
T3 53 H 8 VM Vt ~4.,5 U,~O0li ..1.0000 
T3 S3 118 VT i, 0811 u,(.;O OU -J • 0000 
Tl S3 11T Vl:l 1.1,vOUO u,1.0oCJ v,0000 
T3 S3 HT VM .i. e08ll l .~78'il IJ,8130 
T 3 S3 11T VT ...,,~41,15 1,052~ l,6260 
T3 S4 h8 VP.. ,,,5-,9 u.~ooo ,J,0000 
T3 S4 HP Vt-I ..i, 56:;i0 1, 544 !,1561 
13 S4 HQ VT ~ .,5-,9 l,7~44 IJ•5~8O 
13 S4 HT ~~ .J. ~6:;iQ u,l!OOO u, 1 80 
13 S4 hT ~•02't9 1.1696 1, 341 

li S4 11T VT 1•~~'19 u.~e10 u,~788 
S5 HB V ti IJ. ! 4 Cl , o 1 3 Ve 00 
S5 11 R VM u, 714 O,c173 l,5000 

13 S5 HA VT u,57,4 1.fi51~ 1,0000 
13 S5 11 T Vd J,COvO u.eiooo l,0000 

li i5 HT Vr-1 &:,~611 u,6173 1.1. sogo 
HT VT i • t,5 1 1,.:346 1,00 0 

H.ODYL.il.AR HARVEST 2iS .. CGNuARY ' R~A 
T!>H\' MEA NS 
========== 

b M T 

Tl Sl H9 1 J ol2/Je 2,"02o4 f llitlt:(Je 
T 2,22J2a 1,.74;;.2 d 5,5393b 

2 HB 9t1390e 2 i. • 4 7 o 7 e 19,4649a 
T 2.os::H a 1 •• 2304 e ~,06o5b 

3 HP 8elQ9)e 1c:.,58o4 e 1?,21uoe 
T 2,4SJ4a l~.35'+7 d :;tld;23b ,. He ltlOdla -..iou6 C , • 617 4 abc 
T 1 el o~o a J,91J7 be.; l • 666 2 ab 

5 h8 0,69i48a u • 4 7 ~9 a 1,2455a 
T 1,34~9a .::,60'73 a \°.,71Jl)4a 

2 s1 11~ l.:i8J7a .::,22J1 ab 6,0~10e 
T 0,~9ola 4 tl5J6 be l .cH 36 a 

2 H8 O,j7o8a .i. • 86.;) 7 a 1,s115a 
T Oe56U2 a 1; • 95 l 8 a l ol 328 a 

3 H8 l,037da l,9210 a l,24-,Sa 
T O,uO OU a ~ • 79d a (,,5'171 a 

4 HB 2, ;864 abe '+,01'18 C j • 3 U 7 8 be 
T J,731J6a ,.72J4 abe 1 • 1 0 i 6 ab 

5 HB 114477 a ,,8474 a ~,67b5a 
T o.~4~1 a ,,55,7 a 1,65o2a 

3 51 HR l • o 7 4 4 ab 4 el 3J6 e 3, 51 ~ 9 be 
T 0,0177 a 'teJ2't0 e l, 4 3 7 5 ab 

2 HR 2 • J 2 J 7 ab , • 041. 3 ab J•~2~3b ., 
Oe609S a .:. • 56 l 9 ab l • 3 710 ab 

3 HP 1,26't2a 1,1'181.12 a V•Jt;04a 
T 0,0000 a ~,1577 a l,0731 a 

4 HB 0.7533 - .i. tl5o5 a le'.;>3utJa 
T 0 ,J3;d)~ l, Y0'15 a 1.•1764.3a 

5 H8 0,56t9a 1.,69u2 a 1-1411 a 
T 0,J3J3 a • el 343 a le61i72a 



APPENDIX 30: CONTINUED 

O~TA 
a::c: HARVEST 3; SECONDARY RSA 

Tl Sl hP Vb .,.,ave b, ,051 lu,6108 

Tl Sl HP VM 2 .- ~Sc..9 2Jt:i897 21.6216 
Tl Sl hB VT 1'ial6l7 lth461~ 1~13764 
T 1 Sl HT Vi:$ j·'t"8 i,1641 .l•7?38 Tl 51 HT VM 1",5 't9 1l • 94'1 11.1, 8 08 
Tl 51 HT VT )138,.2 ~.126£ :>,4054 
11 52 HB Vu 'i109u9 13,~653 'i.1429 
T 1 s2 HA VM 2, • 22,2 2v.40tj2 2.J,5714 
1 1 s2 HP. VT l1e19l9 lbi.-67.3 2.i.5714 
ti s2 HT V t. "•~2~3 Cl,}2~4 j,4~8~ st: HT VM 1 .J • l 3 l 3 1 3 • , 6 3 1 1o1 , 2 5 
11 s2 HT VT '+ 1 rb5 J,:>714 Jt1429 
T 1 S3 HP Vb u, Qj9 7,,626 1i,0603 
Tl 53 HR VM 2.J,46.-7 1:>,6425 2w.1005 
T 1 SJ HA VT 21nlt!7 lj,9665 l'i,0915 
T1 S3 H'I' Vb 41(, uo :2,t:34b Jt52 6 
Tl S3 HT V~1 1 l , 7 3 J. 8 11.17 32 1 ... 0704 
ll S3 HT VT 't • 4 6 ~ 3 4t4693 ... s226 
Tl S4 hP Vb ,J1C;01.10 u, CiOOC.. 't18649 
T 1 S4 HA VM tl,84.lS 11069~ J14054 
Tl 54 HB VT 1 IJ, b6't4 v,uooo ;j,9459 
Tl 54 HT Vi, • • j61.15 u,~348 "t.,7027 
T 1 S4 HT VM u • ;2,4 l,C.043 :>1,054 
ii S4 HT VT "• 2d ii:.t,7f} "· 027 ss HP Vt3 1,b0/2 1 tl 1 3 u,5917 
Tl ~~ HB VM IJt~0,4 "·~009 o,2840 
11 s~ f1R VT v,b0 .. 4 u • 58 716923 
l 1 5~ HT Vb v,C.0,4 0,:>587 1.1 • 0000 
1 1 S5 HT VM 1•b012 ua55fl7 .le32~4 1 1 55 HT VT 1,,0-+8 u.~587 l 177 1 
T2 Sl 118 va !,,3'+6 1,~04b i .1739 
T~ 51 ~1 A VM v,t;1/3 u.c,024 J,5435 
12 51 HR VT .1.,,3'+6 1.~04b l,6304 
f~ Sl HT Vb 4.'31ot6 u 1 '1024 u,0008 

Sl HT VM 1,b5l9 J,c145 J1260 
12 s1 HT VT ,.,.elf 3 3,C;120 v.0000 T2 52 HB v~ lel4~4 v,75l'i 110256 
T2 52 HA VM v•vOvO 0,(;090 v10000 
12 s~ hR VT v•,7-+7 ::i. ~o ~ .:: • 0513 
12 52 HT V t3 u,~7-.7 u. 519 Ve5128 
T2 s~ HT VM 4-14'74 41,113 .::.0513 
12 s2 HT VT ltl4'14 I.I• 519 115385 
12 S3 h8 VB u • :,6 l 8 llab024 u,0000 
T~ S3 HR VM VI :>6 i. 8 Uab0~4 u,0000 
T2 S3 HB VT l el2j6 l,bO £ .J,1250 
T-2 ~i HT Vu w Ii :>6.l. B O,uOOO v,0000 
T2 HT VM ",C;OuO v,6024 .:: • 5000 
12 S3 HT VT .i.tl2~6 l,b07~ .I. 12500 
12 S4 ~~ Vu .i. t171.15 1,7,41 u,4608 
12 S4 VM ~-~"l42 v1:;, ao u10000 
T2 S4 HA VT J.,2'14 i1b902 l,3825 
12 S4 HT Vo ,.,.58u2 U1!;)7cH,; 11382~ T2 S4 HT VM .:: • ~ 4 ~ 2 4,046£ v1921 
12 S4 hT VT v,~802 ~.3121 u10000 
T2 ss hR Vo l al 17 3 u.:,780 v,0000 
12 S 5 HQ Vr-1 ..,;,,5v7 ei,v900 l,7143 
12 S5 hR VT ua55u7 U,!:I 8U w,0000 
12 S5 HT Vb ..,; • ~51.. 7 '·t561 l.11429 
T2 s~ HT VM ..l 135.:; Q 1. 341 .1•1429 
T2 ss HT VT l,67t>O 1,1561 u,5714 
13 51 HB Vt) u • CiOuO 1.1905 4!,4242 
T3 Sl hB VM .1.•Li9,9 l .1905 416182 

13 Sl HP VT , , 09"9 ~.j81u l,8162 
13 51 HT VI:> .;,uouo o.,9'.:>~ u,0000 
T3 Sl hT VM J,~7u7 l .190~ 1,8182 
1 3 ~1 HT VT ., • 09, 9 u.:>95£ .::-14242 
l 3 s~ H8 V 1:$ • .~4,2 1.~811 2.,3?56 



APPENDIX 30: CONTINUED 

13 ~t'. H~- V1·1 1"' Ci2 d v, VOOU ~;7442 
T3 s2 hB VT Ja72o7 u,~405 i,3256 
l3 ~~ hT Vb "''c,2d l,v811 v,0000 
13 S2 HT VM w ,o2d 1.1,:-40, .. ,6512 
T3 S2 HT VT u,CJOvO v,540~ 1 .1628 
T3 S3 HR Vt> l ,b4'.15 v,~6:>0 i,0417 
T3 S3 HP VM .:.•4S't0 ~.~S~Y "', 0000 
l 3 S3 H8 VT v,b1J5 2,2599 i,0833 
T 3 S3 HT V l1 I.HC1J5 v,0000 1.1•5208 
T3 S3 HT VM ~1b4v5 l,694Y l,5625 

fi S3 hT VT ;.;,blJ~ 1,t299 ~=,~gr S4 HB VB l,(i9~ W • 464 
13 S4 HR VM v,CiOvO u,voov oJ,9000 
T3 s Ii HR VT .1.,b31j) 1,092<, 1, 751 
T3 S4 hT V ts .;,~41,;4 0,5464 .; • 0000 

l! S4 HT VM j,,.6'4~ v, 5464 u,1917 
S4 Ii T VT l,U9~ u. 464 l, 834 

l 3 S5 Ii~ Vb ,,1.15~6 v,~587 1.110000 
T3 ss HB VM 1,C.5,6 u,CJOOU v • 54 64 

li t~ ~~ VT \,/il~~IJ3 v,~567 v,5464 
Vi;j u, u3 U,0000 U,0000 

T3 ss HT VM "', vOuo u,5587 v,5464 
T3 ss HT VT 1H 52w) 0,0000 v,0000 

Tt.OC't'ciE.AR HARvEST JJ Si;;,i.:ut~uAkY I R~A 
T~HV K(ANS 
====::===== 

0 M T 

T 1 !> 1 HA 9,!d.::3 b 2,,251J1 e 1e,6t.72 d 
T J,Jlj6a 1 .. 72u8 C 5,3076 a 

2 HB 10,4917b 2l,06/3 C 19,37o9c 
T 4,02!J4 a i.~-~2/4 b 4,4199 a 

3 HA 8,o7:J6b 1'1,73:.>5 a 17,7£46d 
T 3, 1461 a 1,.32::>1 C t+,4871 a 

4 HA 1,b216a :.. el 01.12 C ~,6101 C 
T 1,:i3i7a '+.37/4 be ~. 0 c;,:, 2 ab 

5 hq 1 • 1 721 ab ,,96.::1 b ~,9,11 b 
T 0,3a7oa i.,56J8 ab 1, 17 95 ab 

2 Sl HR l,::d78 a v,58(7 a 1,3~'16 a ,. 0,()123 a ,,90~1 a 1, 20Y8 a 

2 H~ 0 • 97-:, b ab v,OOllO a 1•87 7 8 ab 
T 0, t> 1 J 1 ab , , ":, 7u7 b l, 14 6 6 ab 

3 HB O,j881 a In 38c 1 a a::• O 1 ~6 a 
T 0'1873 a .,v3'+1 a l .)yJ6 a 

4 H 13 l,12J6 a .i.el7J1 a ,,6U07 a 
T 0,o41i6 a ,,63u4 a CJ,9bo6 a 

i::, HB '.J • 56 :;i 1 a v,7576 a v,3789 a ., 
T J,,;5~~ a ,,071.13 a l el 345 a 

3 s1 HR l •iu'f9 a .1. .35/2 a 1,70'+0 a 
T ~ el 9~4 a ,,09;;;8 a ld7U~a 

2 HB 1,~4'i6a ..i,78~4 a ;;: el ~76 a 
T u,~674 a .,9376 a l,,567ti a 

3 HA 1'1490 a .i.,5713 a l,65i2 a 
T 0,J7d1 a i,69)13 a ~-7~48 a 

4 11 B lel3~2 a Vt QQ1.,Q a 1,502) a 
T 0,J6ot3 a .: • 20,.;9 a u,94u9 a 

~ HP, J,::d71 a -.Jt53~0 a 0,54J6 a 
T vel7~~a .., • 36o4 a Ci el 7~4 a 
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DATA HARVEST 4; SECONDARY RSA a:==~ 

T l Sl H8 Vt:, 7 • ~ 0 -, 6 ll.1.,497 ll,4583 
T 1 Sl 11~ Vr, 2~t72u8 2 v • Y9 4 !:> 2,,8750 
T l Sl ~; VT l o • li 7 -, i lb,784~ 11.7083 
1 1 s1 Vu ~•024 ;,,b674 '+,6875 
T 1 Sl HT VM ll,b6'+4 lc::.1547 b,6210 
T 1 s1 HT Vl ,.1et;,4'77 ~.:>249 "+ • 68 5 
T 1 s2 HR Vb w, '- 4ti~ lu,3093 'i,,675 Tl S2 t-18 VM 2l•b3'1 2CJ.~1 8 b 2u, 101 
T 1 S2 Ii~ VT 2,.Je(,8'17 1;..~870 l:;1,3846 
T 1 s~ HT Vu ltl4'14 J,b08~ .::.9586 
T 1 s, HT VM l.i.;,175 11,J402 ll,~426 
T 1 s~ HT Vl .n74/1 ;, • t, 7 O 1 .. , 3 3 7 
11 S3 HB Vb 1..i,!:>2u3 7,C,270 11,4130 

l l 53 11B VM f.:: '1 O>J 17,~~73 fj:~~t! SJ ~~ VT ->•'>14/4 1 t> • 6b 
Sj V t3 i,b3l6 ~.1622 ~,8043 

ll ~d HT ~~ 1l .~7"'~ 12,Y730 1~.so90 
S3 HT ... r 3 (,j 4,b649 -. • 34 8 

fl S4 ~~ V tJ '-,~'+9 U,v9ou ~,688~ 
S4 VM (J • .., 7 O,:> 80 o,451 

Tl S4 HB VT :J, t;4-, 7 (.,,000(; c.i, 4516 
T 1 S4 HT Vci :.i, !:i 6:;; 0 u,vocu J • 0000 
T 1 S4 11T VM .. , ~ 1 '18 (J,(.,00CJ ,; , 9140 
11 S4 HT VT j,, t..9&+9 u,(JOUO Ltl505 

ft ~~ HR Vb -'•~~'+~ o.~oou 1,08~0 
HA VM J. !:> 0 u • 55b l,08 0 

T1 S5 HR VT ",C,0u0 v, !:>556 \,I• 54 35 
Tl ss HT Vb l,t-7oO lJ,C,0 00 IJ • 0000 
T 1 S5 hT VH l,671.oO 1.1111 -.,3478 
T 1 ~5 HT VT .J1li01.10 (., • ~556 l,6304 
12 Sl HR Vu l,b6v7 0,628'1 u • 54 95 
12 Sl HA VM J • ~ 5:.i 6 1.b86b IJ,0000 
T2 ~1 ~~ VT .. 1111 .) .144 7 v,0000 
T2 Sl V tJ l tl ll 1 0.0289 u,5495 
T2 Sl HT VM l tl 1l ! £e~1,7 ,,0969 
12 S1 HT VT ve!;,5:) 1.~1 9 1,6484 
12 s£ HR Vb , el 7 ~9 v,'1 56 ~-2472 
T2 s2 HP VM ,J,~4.,5 1.~512 l .1236 
T2 Sc: 

~~ 
VT .. vela ~.43i;c., ve56i8 

f~ ~' vl;;j .1. • L..8 I 0 v,1,,9 00 IJ • 00 0 
2 Vf.1 i,63..14 U,Y 56 ~.8090 

T2 ~2 t-,T VT i. • b 31.14 J,4146 i,6854 

l~ ~i t1R Vu \H!:>9<;§ (.,,4762 v,gooo s HB VM j, • 1 I,; v,Y524i u. 000 

t~ S3 ~~ VT l • ~ 7 ", 1,4286 u,0000 
S3 Vo l • ~ o; u.uouu u,5000 

T2 S3 HT VM ~-~4•~ l,42oti v • 5000 
T2 S3 11T VT " • .) 5' u • ~521.1 ,.0000 
12 S4 H8 Vb l,!:>9~7 U • ~31 '1 u,55~6 
12 S4 HB VM I.I • 5 3 ! 9 v,vo9CJ l,6667 
12 S4 HR VT 1.1 • ~ 3 .1. 9 i.12 7 i,2222 
12 S4 HT Vb li,~:H9 0.0000 v,0000 

f~ ~: HT 
hT ~~ ,,>2it 

.1.,;,;9;i ~:~~9~ i,1178 
,,;,000 

12 ss H9 Vb ,J. !:,602 l el 765 u,0000 
T2 ~~ hR VM ;J,~602 l,7647 l '1429 

l~ ss ~~ Vl t.. 't.7, 7 U,CiOOC ,.7t43 ss VD JelJ0-,Q u,v00L u ,5 14 
12 ~5 HT V~I "• (.,01.10 , • ',41 £ l,1429 
T2 s~ HT VT J,56 o2 1.7647 4',2857 
1 3 Sl 118 Vb .J•t.2d ~, ,02 j l,0309 
13 ~1 h !' VM .,t6J4 l el 561 .1. • 5464 
T3 51 HB VT -td4/8 4,~462 IJ,0000 
13 Sl HT vu .; • vo1.1 o l, 561 IJ,0000 
13 s1 HT VM 4,,148'+5 o,3584 1.0309 
1 3 Sl 11T VT ,n 48-.S 2,j121 !10309 
T3 Si'. 1-tB Vt:. •• ;,,4,? 1.5707 .,.")c;/c; 
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1 3 ~ ~ hB V 1-1 J.t.:4,2 1,1.1471 ,.10,0 
13 Sc:'. H8 VT IJ•t:2d 1,1.1471 L,6575 
13 st:: Ii T Vt:: v,C,OvO v.0090 u,5525 
13 s2 t, T VM n 10:;.6 ~ , (i 1 b i,76~4 
f~ ~ 2 HT VT .Lti4,2 li,:-236 i.1, 55 5 

~3 HO. Vb 11,52'»'1 U,uOOCi 1,6949 
T 3 S3 h~ VM L • v 5c.i2 ~.162i .i.,1299 
T3 ~3 ti R VT .::tllc.i4 l,C,811 l,1299 
T3 S 3 Ii T Vb !•U5v2 Li. ~4u, 1,1299 
T3 S3 HT VM l,5873 3,2432 l '1299 

T3 53 HT VT 1,1,52Y1 l ,~61~ 116941 13 S4 HB Vb .,53v6 v, 58 l,629 
13 54 HA VM i,u4v8 1 ,e.760 J,0468 
13 54 HP VT J..ei21.14 l d, 7 60 J.•2195 
1 3 54 HT V f; 4 • ~ 31.,6 o.~587 J,0000 
T 3 ~4 HT VM .:.,1.14ve l t1173 "'• 609 6 13 S4 HT VT J,:,11.12 l .1173 !.2195 
T3 5:-, HP Vo J. .io:.i o v,609b J,7234 
Tl S5 HR VM \j. oouo 1.~19~ 1,5957 
13 S:;i HA VT w•:>~.::5 U,o09b 1,0636 
Tl S5 HT Vb u • C.,01.10 U,t>096 1,5957 
13 ss 11T VM .u31"t9 1.~195 J,5319 
13 ss HT VT i,20<t9 l,0293 oJ,5319 

H.DuYuEA R : HARVEST 4iSLCu N1o1ARY R~A 
T~HV t-i t.A NS 
========== 

u 1'1 T 
T 1 Sl H'1 1Jd3'12b ~, el 9-,4 e 1btl9CJ7d 

T 3,79jJa l.)121'+7 C ;>,2874a 

~ HR 9,~7~2c 2 J. ,05.,9 f lb•5540e 
T 2,5721a ll.1674 d $e36j7b 

3 HR 9,uS:>~c 21,; • 74,9 f 17,69b5e 
T 2,b6~0a 1 .... 351.16 d 4,6'498b 

4 HA 1 ,461(;a '+ • 60 .> 1 b ~,03J8b 
T Otl8u3a J,4719 b l,2b16a 

5 HB 1,107 2 ab v,73J7 ab u,36o3ab 
T 0,~587a ,d7o3 b CJ• 7 ~ d 7 ab 

2 ~1 hA 0 • ',14 d 3 a v • d 1 '+ 1 a 1,4186a 
T 0,76.Jia l,:;i7:;i2 a lel5.>9a 

2 HA 1,79d9a ,,2001 a 1,36~6a 
T Oa36i3a l,80::;iO a ~•2'+35a 

3 H r'l 0,J5't8a 1.1 • 70'16 a 0,8683a 
T 0,754Ya .,62.>2 1,4J51a a 

4 HR 0,b9q4a 1.1 • 7 3~ 9 a 1,6273a 
T Otl773a J.,63:>1 a 1,2411a 

5 HB O,:i816a u15o6 a l • 32':i/Oa 
T Oa1905a l .3613 a l,,3<;5a 

3 s1 HA 2,28q8ab ~•=>219 ab ~,7'1o0b 
T 0,J8S4a .),29l3 b l • 9 't t! 5 ab 

2 H8 l • 121 b ab J. tl 314 ab 1, 1 Ob6 ab 
T oe1a~2a ,,b2o6 b v,772Ba 

3 riB 0,7413a ,,45111 a 1,4425a 
T 0,90Yba .,98u8 a 1.iu17a 

4 H9 1,J002a ,,25:.>2 a l.J0:;,3a 
T J,o9(;)4a ••25v0 a u d4~0 a 

5 HR l,{.11,aa \o/1Y3o4 a u,74iOa 
T 0,73::>2a ,,b8c8 a 1,52J7a 
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DATA 
==== t1AK Vt; :::i 'l' 5; SECONDARY RSA 

T 1 S1 H9 vu 1 J • b 8u 9 tl.4270 lla9816 
T 1 S1 118 VM li,4444 2v.~247 2La1198 
Tl Sl ~f VT l>Ja51u5 2!df~3 17.5115 
Tl s1 V-6 .J • i.l 9~6 Jtj Ub .:.,60d3 
T1 S1 HT VM l~a08v9 Ga988b 11,0599 

H s1 HT VT .J•e9.:::6 J,J7~b "•~475 si HB VB 1 l • 7'11 5a48 c 'J • 502 
Tl S2 H8 Vi✓• 1-;.791 16,46J4 2J,8806 

tl S2 Ho VT l o ,!51.1 l'i,:>122 17,9194 
S:i.! HT V,J .;,, • .:::Oo l,ti29::S 2a48 6 

T1 S2 HT VM ll.1 875 ba!>36o 1.1.•940 3 T1 s2 HT Vl u,25v'.) 4.,683 J,Y801 

tl SJ HP \18 1v.~7v3 b,'J770 1J,5263 
S3 H8 VM Ln67:.7 tJ.3770 1be4211 

Il S3 HB VT l~a97.l0 6 • c::82 7 17,8947 
SJ ..Ht Vb .h 76j/3 4.186!> l,6316 

·tt -s-, tt'T -VM 1.H~ 1 ;,5 13,0890 11.,,0000 
T1 ~l ~~ VT :H ,Q~i 3,~b41 ~,684~ Tl Vb J • t '+ 1, 64 • 311 11 S4 H~ VM o,5 i4 2,3529 ~.6490 
'T 1 S4 Hi3 VT L.es; i.i, .: 882 le3245 
ti S4 HT Vb ,.,a~ o.~e(jG 1,9868 

S4 HT 1/11 Q,U91.io r:tl4i J,3113 
l 1 S4 HT VT .; • 5 } 4 IJ,0000 
Tl s~ i;.q Vb ~-46 3 v,voo~ .2,17.39 Tl S5 HB VM v,4673 2,~15 i.i,0000 
T 1 S5 118 VT J,9346 0.0000 ~.6304 
ft i~ HT VB u ,467~ 0.(;289 u,0~00 HT VM lt 4t01 0,62dY 2 • 1 3 9 11 s :> HT VT l,4019 lei57Y iJ•00U0 
12 Sl H9 1/8 .J • LJ0~0 !,b4U5 J,,848 12 S1 H9 VH u,48 8 1,6405 la 544 
l2 s1 -hB - VT --. • 4-6 J4 .;.067~ i,924O 
T2 S1 HT VB I.I. 091.10 0,0000 u.5848 
12 S1 HT VM .J.9 !:16 1,~270 i,9~48 12 S1 HT VT u.oovo 1, 27CJ ~.9 4 
T?. S2 H9 'I'd ..;,uovo l,142~ ~.0000 T2 s, HR V!-1 ..i • OOvO .3.4286 .J • 0000 12 S2 HR VT ..,,uOvO 1,7143 v,6250 
12 S2 nf Vo J,CiOuO u,,714 iJ • 0000 
-T2 -S-2 - VH z: ... (1513 1 .14tY .1.,8750 
T2 s2 HT VT Ua!)1~8 2 • ~8::, 7 la8750 
12 S3 HB V i3 .i • 49 75 le02:'>6 u.5236 
l2 Sl Hl3 Vi-1 tJ•49i5 l • v2::>6 \J•0O0O 
12 S3 ~~ VT _, • S,9:,0 1,~38!:> v,5236 
T2 S3 Vu 11e'i9:.o l,v2,o U,5236 
12 S3 HT VM 1~49,S l,~2:>b u,0000 
T2 Sl HT VT tJa99~0 1.~1/j~ u,0000 

-l~- - s-. ttB --Vr, ub519 O,!) 14 u,0000 
T2 S4 HB VM ,.~3'i6 2.c:8~7 u,6024 
T2 ~4 1-:B VT J,v6i:.4 u.~114 ~.4096 
T2 S4 HT VB v•CIOvO u.~714 -J,6024 
T2 S4 t,r v~ u.t173 1,1429 i,4096 T2 S4 HT VT tJ•u0v0 1.142'1 .i. • 204 8 
12 s~ HA Vb "• 62 i l u.6667 \,I• 5882 
f~ S5 ~~ VM .)d0:-6 ~, i.10 00 1,1765 

S5 -VT i,i4i:'.2 ~.oovu v.0000 
12 S5 HT ViJ JtV01.10 u,000Ci U,5882 
T2 ss HT Vt·i 1.~4i2 2.0000 IJ,5882 
12 S5 HT VT ~el0~6 ~.(.667 IJ • 0000 
T3 s1 -H~ VB i.;3c4 u.6061 1.2346 T3 Sl HB VM • • 045 u.c',061 la2346 
T3 Sl H9 VT l.7045 1.2121 le2346 
13 s1 HT Vt, v,uJv0 l.i. OOuu v. 0000 
.'f-3 s1 l-1T \J.1-1 iht,B,a J,(;364 1,2346 
T3 S1 HT VT le7045 0,6061 u,0000 
T3 s2 H8 Vb IJ,~618 2.,727 iJ,0000 
T3 s2 HR I/ M Je)6•8 u.::i6 a2 l.7647 
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--l"-3 -si -tIB -V T i,-6a ~ ll 1 d 364 i.•3529 
T3 s2 hT vs J. d2~6 o.~ti o~ .. . 00 00 
T3 s2 HT VM ...,.~618 :>,113CI u.~882 
T3 s£ HT VT ,,t'.4i2 (;,~6 8 2 J,~294 
l'.3 S3 -kB 1/-1) -v-. uo vo u.~o ov 1,6575 
T3 S 3 H9 VM w1U01.1Q 1.935:> 1 .ioso 
T3 !) 3 He VT J. .i 9v5 l,'135~ u.5525 
T3 S3 gf Vu v • vOuO o. ei ooo u,s~~s T3 -6 j · VH V • ~9 !;> 2 a.~2se l,6 5 

- -f i ~i .H T ~i J.,1g:J7 1:~i;s ~:~$~3 Hi::i u,tJ uO 
13 S4 H9 V 11 1,3514 e,4516 l -1976 
T3 S4 HP. VT J•J~ b4 l.~256 u.gooo 
T3 s" .t,i't Vb U•CI ':J7 o .vO OO J • 000 
T3 S4 HT VM l,3514 j,e2 :5 b J,5928 
T3 S4 ~; T VT \J. oouo 1 • 3 ::, , i,3952 
l 3 s, Hn 'J 8 l. • ~6.: 5 1.CJ9 c, ~ u.5464 
T3 s~ HR Vr1 1,0417 0.1.1 000 ,.1858 

11 -l~ ---~l VT l ,g417 O,S"495 ~-~858 
VE::l J• 2U8 Ci,00 0 0 u. 464 

55 H . VM 1,0417 4,3956 •h3716 
l.3 s~ ii! VJ 1.t56~5 1,C:.464 1,0929 

--ft.. DD y b t A R a HA RV E~T S)~t CCJ HuARY I RSA 

TSH'v ~i EA NS 
:;::c:===== 

tj M T 
T 1 s1 Ht:3 1l,4.3 2 Sb 21.,. 59u 3 C lYtlt &lc 

T 4,J5l2a ll,31..:'.5 b 4,l036a 

2 hB Ye1J91b 2 ~, 04 :i2 a 1c,7242d 
T 3el7~1a l,e5548 C 4,8328a 

3 } iB '1,7245b l<+.1579 C 1~•3835c 
T 3,534 6a 1,.2ove C 4 • 2 51 :>a 

4 H9 J,!:>9o7abc 4,52<+5 be l, 59 uOa 
T 1,6202a ~ 15351 C t • 1120ab 

5 H9 v,88 0 4a u.99 .. 3 a v,8550a 
T 0 , 3654a ~,4016 a C, 8 tl 6 6a 

2 Sl H~ U, 8 0o4a l,J6u9 a 2 • 48 ~Oa 
T •J • l 9 ~ 9a l,7 0 o9 a ldtiJ7a 

2 HB u ,38lua ltl4,9a v • 77 9aa 
T J el 9 0 5a 1,66~7 a l • 55 7 8a 

3 hB 0 , 6822a u ,5077 a l, 0190a 
T J , 8 4 3 1a 1..' ,63-,4 a \.11 8 '+ 45a 

4 H':. v ,b078a i,J7-+2 a i., 0- 2~5a 
T •J ,39l3a l,38~9 a (j • 7 8 2 6a 

5 t1 9 \J ,62~Ja i:::,09'+0 a l1 0 81J7a 
T J , l 9 o la l ,27u8 a 1•92 _. la 

3 Sl Ho ·.). y ,n )a ~ , 18 l 7 ab 1, 3 8 J 7ab 
T ·J , O'J ::l Oa .>,5116 b li. 7 7 v2a 

~ HP '.J, 9 9 4 Sa u,9649a l • 7i49a 
T J,56J9a ~ ;otH9 a .c:ell49a 

3 11 9 O,~SiSa l,Cl1J5 a 1,22'11a 
I ·),1842a 1,e2"2 a ,el612a 

4 HP :) • b 4 4 5 ab j, 1.J0 ..12 b ~• 20 l4ffs 
T 'J, ~ 2:J2a , .72.>3 ab lei.t4J6a 

5 H9 1, Cl 6 ~ 3ab le0758 b l, 2 ~90 ab 
T 0 ,3Sj 8 a .)e26 'i6 ab l,43i+6ab 
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DATA 
==== HAKV.t:S'f 6· SECONDARY RSA ' 

T l Sl H~ Vu 1.;.t;.11.1e o,743:i l.1. 10526 
Tl ~1 H? Vii 2.i.1~~l6 10.9399 2id053 T 1 Sl H~ VT loeJ o4 1 J el 148 1718947 T 1 Sl HT Vu .... ~4~9 J,c::787 J168't2 
11 51 HT VH lo•21c.i2 12 1:>683 1115789 
T 1 Sl HT VT :l 1 94;,9 3.~787 :J12632 
1 1 S2 H8 Vb ll,~6i.i7 917297 1.i!,6316 
ft ~2 11 P. v·1 21196 ' 3 2,,1g2r 2.;,0090 

2 HP v¥ 10.~971 19.4 I}~ 10194 4 T 1 52 HT 'I 'rJ ..>14602 ~.7027 417368 
Tl S2 hT Vi, 1.h t:9'te lld514 1i10S26 T l S2 HT VT -.-c141.a2 ,,16.:::, '+1736e 
Tl S3 R8 Vb t(j.~041 Y19010 Y,9010 
Tl S3 HB VM 2L144'i0 20.~970 2v,7921 
Tl S3 118 VT l.:)13673 17,o21b 11,3267 

-- J 1 ~J Ii T V ti J,0612 3,4653 L19703 
I 

- -11 - Er3 · - 11-r- · · VH - -1 .~2ot5 1~,J564 -1-i,3762 _j 
Tl S3 HT VT ~.10.co 3,9~04 J.9~04 T 1 S4 HB ve 1e63U4 J el 4b Je3 08 

ft S4 HB VM 1.(1870 o.~291 U,0000 
S4 hfl VT 1t631J4 1.~873 u,0000 

Tl S4 HT Vb ~h:>4J5 1,l:582 1,6854 
Tl S4 HT VM •u b9 ~ 3 ba465b :.>,0562 
Tl ~ 4 HT VT i•b3v4 id 164 !,6854 

__ J 1 - ~'.;.) l:IB ..\JB ~ .. ,641 y.lJ00L u,5618 
Tl s~ HP, VH :)1 6Y2 1.u363 u.0000 
Tl ss HO VT JI tl4Ci2 2.u7r) 1•!236 T 1 S5 HT VB l•~2J1 1.~s 4 u, 618 
T 1 S5 11T Vl1 1.v5~3 4-.6632 218090 
T 1 S5 HT VT ... 4!372 lJ•iJOOU j,3708 
Vii Sl HP. Vb .;158'+8 o.~95t1 .1. .1905 
T2 Sl h ti V1'1 L • .:l 3 Y2 11~90~ i.3810 
T2 ~1 h~ v.r --Gt .. 4+Ji7 4.. 6 a 9 i,97~2 
T2 H . Vb o,vOuO u.oo 0 0,59 2 
T2 S1 HT VM ltl64;6 O,vOOC ie9762 
T2 51 HT VT 1.75'+4 v,ooou 2,9762 
T2 -S2 Hfl Vb 1 0949 o,S662 2,6316 
T2 S£ h~ V I-I ! • Ci949 1 .1364 u10000 
T2 S2 H~ VT t:::eb2'+9 2 • "i. 727 le0526 
T2 S2 H 'T' Vb v.~6~0 0.0000 u,0000 
-T2 -S-2 ·-HT \IM ~-~5-,9 11!364 l, 0-5 2 6 
l2 s, HT VT l,b9~9 u, . 682 U,5263 
T2 S3 H8 Vb 1,ve7o 0,5981) u,6061 
T2 SJ H~ VM ~t17.>9 1,7964 1.1 • 0000 T2 53 H9 VT it17~9 213952 2,4242 
T2 S3 n T Vu i •u87o v.~98b J,0000 
T2 SJ HT VH l1b1U4 0,5)986 112121 
T~ SJ HT VT , • 1 .> 9 1.1976 1.8182 

-T 2 -& 4 HB V ti -u-. 00\10 -i,7857 u,5~87 
T2 54 H~ Vivi le96v8 u, 1952 le6 60 
T2 S4 HS VT v • t,5.,6 1. 857 J,3520 

f~ S4 ~+ VB l .307~ o.voo9 ,.2346 
S4 VP. l 1<J6v 4-1166 4t14693 

T2 S4 11T VT ,H(:'.6u() 1 d90~ 1 el 173 
12 !) 5 h?. v~ ,n4fD4 1,704~ .J100CO 
T2 S:;; H? VM v. r., 7v9 ~.t:.4cJ9 ,.J.0000 
12 S:;; H~ VT tt.,4t272 1,7045 l,!299 12 ss H . VB v.48~4 o.oooc; .Jt 650 
T2 ss HT V~i "• b54t 4 2,t.727 i,8249 
T2 S5 HT VT 1•45o3 1 .1364 4,5198 
T3 Sl H-~ Vb ilb8::i4 1ab0tc 1,ose~ T3 s1 Htl VI~ iabOYO 1.00 2 ..i,529 
T3 Sl HP. VT u • 56 .1. 8 U, C,000 1.1, 5291 
T3 S1 rl T Vd u,CiOv:l u.uC'OO u15291 -r a &l tt-T VI-I --c-w.!c4l2 ~-~16', u,5291 
T3 Sl HT VT J.~618 0,6024 la0582 
13 s2 H0, Vb .1,001.10 1,3423 "• 5618 
l 3 S2 H9 Vt-i .1. ol31.l4 Uab711 J,5618 
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:r~ b2 -- -tt9 -· · ·V·T v,tiOvO i1bS46 lt!>854 T3 ~~ HT Vb v•l,Ou•') u.t.1711 ve5618 
ti s2 HT V·, i ol 3v4 2.c.846 i,2472 s2 HT v r veC,Ou O 1.34~3 u,0000 -l ~ --S3 -. -h-n V-b v,fi>3l9 0,!,23b 1.,628 T3 ~3 HB VM u,5319 l.~7~7 1. 442 TJ Sj ~~ VT l • 06 .>8 l,l.4 l .i!, 9070 T3 S3 V8 v,5319 o.eiouo v.;e14 13 -s 3 tf T . \IH -+ t C 5) 3 ii::"1094~ 1. 442 

·l ¾ ii t; ~~ f:~~~~ ~=~~~1 ~:6863 
T3 S4 He VM i,04v~ 1.,121 1.4oe; T3 S4 tip, VT l • 5 3 1., 6 ~.4545 .::tl 12 
T3 S4 - H-T . .Vb i,04v8 v.t,061 w.0000 

t~ S4 ~+ ~y • d1 G~6 :i,454~ J•5t1i S4 u.0UvO l .t; 152 i,d 6 
T3 S5 HB Vb .,Jt~3 • 8 1.1.:)1~1;:$ v • 558 7 
T3 S5 HB Vl·l l • (; 6'15 u.(JOOO l d 17 3 T3 ·· ·ss FiB - VT J., 604 3 1.0256 u.5587 
T3 S5 HT Vi:j j,5348 0,512b 1.1,13 T·3 S5 HT VM 1,c,0-.3 2.~641 1,6 69 T3 S5 HT VJ 1,6043 2,eis13 u,558 

Tit Ci y bt Al( - l -lfAR·vnr 6J"St:Cu Nu~RV l R~A 
l!)f-1\1 1'1 EANS 
.~========= 

b M T 

T 1 Sl HP, 1J,20.:: 2b 2u.~2:C3 e 1',,t46~6a 
T 4, j O i 9a 1.H4~45 C 4 • 3 2 9 33 

2 HB 11 • .3 0 7 3b 21 •55o0 d loo9680C 
T J,6):j9a ll189-,,6b :J • 64~4a 

3 hR 10 ,(n)iOb 2i.tl7'14e 17,8306d 
T J • l 6 :; 6a lt.t65i4 c 4 • 3'4093 

4 H8 2,72)j::, 1.1,~307 a 1.O72~ 
T leu9:>7a c.,tl377 c l,8107a 

~ H~ 1.u4~oa ,.26osa ,,34743 
le,j464a -. ,8412 b £•61'13a 

2 S1 H~ J • 7 9 J 2a l .97v2 a i+,72j6b 
T -J,19di+a lt38.i.9 a l • 5 7 t; Ya 

2 HR le6Jl@ v.94J8a c: • O 50 la 
T 0 tl6u3a le48J0a u • 9 29 8a 

3 nB Je76J9a .l.e)2j4a ~ • 3 311a 
T U•::>6l9a l .1471 a l • 7 2 9 9a 

4 HP :J,7::ll5a i•41u7a l • 9 31.14ab 
T ltl~u~ .)•~3-'2 C 1 • o5o %b 

5 hB iJ • 7 3U~b l. 2 7 v 6 ab 1•75 3 <iabc 
T J, 3 5 0 la jo)l/3 C , • 3 7 u &:le 

51 HB l • 51 '1 Se.b .L • 7 1:,; 1 ab l; • 36J6a 
T J tl 7o4a ~.33d b I,;. 7 4 0 8a 

2 ttB J.e:347a v,78~8 a 1,45o7a 
T J • 411 Ca :c.u2:ic:7a l.•4474a 

3 HB J • 7 3Y 4a l • 284! 3 ab 1 • 6 7 2 6ab r 0 • 3 71 la ~.6979 b l,0603ab 

4 HR J • 914 2a .i.. ~5 J8 ao j • O 3 ~ 6bc 
T J • o 8 i 3a '1,35i4 C l • $4~Uab 

5 HB 0 • 5 3 5 4a I.it 72t:>9 a l • 0629a 
T ,J.7216a le94bl a 1,4047a 



APPENDIX 31: PERCENTAGE DISTRIBUTION OF RUDIMENTARY OVULES 
"R" IN 6 POSITIONS WITHIN PRIMARY HEADS= %RA 

TEOOYbEAR HARVEST lJ i-'RIMAR'Y lRA 
DATA 
a:sss: 

Tl s1 HA v~ ~.';3,'! ie3923 !e9900 Tl S1 HB Vl-1 tJevOvO li, 0000 l.i • 0000 T1 s1 H8 VT ,j • OOvO (J,~000 0.0000 Tl Sl i-t T Vo o,~81.12 !;> • 416 u19652 Tl Sl HT V M 7•41;;)5 4el062 419751 
tt f~ HT VT •1404 !:~;~~ 019552 

tiB VB ~. 9J7 ie2026 
fl s~ HB VM ,.;,C;OvO 0,0000 u,0000 s~ ~~ VT v,CI01.10 o.~oou IJ. 0090 T 1 s2 VB :>d812 ~, 406 0160 9 
Tl s2 HT VM iJ, t)9CJ9 3,9604 ~.8456 
Tl S2 t1T VT o,9906 CS,9109 0,i100 Tl S3 t1B Vfi i • )i v 3 116349 it 585 
ll f¾ ~~ ~~ ~:88~8 ~:e888 ~:~888 Tl S3 Vt; '+, 14 5;;)4 ~.~04b '+ • 170 Tl S3 t1T VM Jt44~5 t·3761 IJ • 4 7 1 7 Tl ~f hT VT o.~1v9 ,3394 d,4906 
T2 HB v~ ,HCi4:i7 3,~354 .::,5000 

n il ~, ~~ j:t8~8 8:888~ ~:8888 
s1 v- !),S8J8 ~.!§56 g,QOOO 
Sl h v~ 1.c1~2 be- 59 2,0000 

T2 Sl HT VT J,e2'14 1;,v9o9 ~.sooo 
T2 s2 H~ VB ..'.e46J1 -'1J58~ .::,3697 T2 s~ HB VM 1.1,v01..0 u • CiOOO IJ,0000 
12 s" ~~ VT v,OOvO o.oooei 0.0000 
T2 S2 VB Jt4~~7 (),()030 ''1611 T2 s, HT VH 

' • 4 I 8 
~.6302 15829 

t~ t~ HT VT •g6~2 o.9623 o, 15 oe 
HB VrJ 1. 11.10 :t.193O i. 41 

S3 liA VM veuOvO o.c,oou v.0000 
T2 ~3 i-tB VT v,v01,10 U1CiOOO u,0000 
T2 ti hT V ti ... c;7,4 !>, ' 632 ~.5309 T2 HT VM • 13515 1.fi44 u,921 

li tr HT VT 0.~9/3 c.7 19 
!:~1g3 HB VB ~.J810 l,C 69 

Sl hB VM J,OOvO v.uooo u. 600 
T3 s1 ~~ VT IJ•youo v.vooo v,0000 
T3 s1 Vb -. • 6 i 9 5,6410 ~,0691 
tl S1 HT VM 4',bSi'l 7,!795 '+•,475 Sl HT VT 1 tl.i 4 I 6 'i.~3O0 o • 558 13 s2 H" v~ i,j0'11 J,2110 .::,8966 
T3 S2 HB VM l.i,C>0uo v.0000 IJ • 0000 T3 s2 ~~ VT 1.1. eiovo o.4587 1.110000 
fl S2 V8 ~ '1415 ~.U45~ ~.797 • S2 liT VM J. 22:;,e 4,tf84 01695 
T3 S2 HT VT ~•2949 b • 56 Oe6957 
13 S3 118 vtj ,.j4(4 1,.)~53 118668 T3 ~j liB V ~-1 1J, Ci0\.10 o.~ooo v,0000 
Tl SJ ~~ VT \j. oovo Cl,CIOOO u,0000 
Tl Sl va '+•~2J4 610465 J11887 
11 S3 HT VM '+ • 69it8 1,3~53 1,8868 

SJ Ii T VT 01121.12 6,l 21 o,4906 



APPENDIX 31: CONTINUED 

TEOOYbEAR I HARVEST 1> PttlM"RY t :\RA 
TSHV M£ANS 
s::=:s==s== 

tj M T 
Tl S1 HA 2t1049b v.oouo a U•UuuOa 

T 6 • .;2-,oa J.89o9 C be27l3e 

2 HB 2t1572b 1., • OOuO a veOCJvOa 
T 5e976bC Je23'i4 b be7495d 

3 HB 2e3879b v,OOiJO a C11000Ua 
T 4,i;)92)C ,,'t3d b tl•2.i+7Ud 

2 Sl HB l,u27ub u,oouo a i;,OOuOa 
T 5,71JlC Oe06C>7 C be7401d 

2 iiA i.J97lb v,OOvO a o.oouoa 
T 6,06l2C ~,Y6J7 b t;,2Y41d 

l HA 2tl0~4b veOOvO a I.I• 0000 a 
T 5,25CJ~C l -34.i+S ab b,8C>19d 

3 S1 HR 2,t>946b u,OOuO a 1.1,oouoa 
T 5tl574c 'te72ti0 C 9,0114d 

2 HR 2eb046b I.I. oouo a v.is2Ya 
T 4eY9otjC :-.)SvO C 0•5687 

l HB 1,b7o5b \.'t001.10 a v,OO(JOa 
T Stl5J5C ,,65';0 b ti,5'i't3d 



APPENDIX 31: CONTINUED 

DATA iiARVESi -2 ; ·- ·PRit-1ARY %RA = :i. I:·= . 

Tl Sl HR Vb ~•5li6 4'eb736 i • 7149 ,1· -sr r1s - --V"M -v-.-vouu- -Ot-0000 0,0000 
Tl Sl HB VT U100UO u.0000 U,0000 
Tl Sl HT VB Cu53i7 ~.7471 !)14299 
Jl ii ~1 -~¥ l~•e5~~ t:8Il8 i:~~,~ T 1 HT ,; • 4 ~ 
Tl S2 HB V iJ J,(JOUO i17907 .h 9024 
1 1 ~2 ~9- VM u,vouo 01UOl)U v10000 

ri i~ -~~- __ t1JJ~vo u,~oou ~.0900 
HT o•U UO 6, 116 4,e e9 

i~ VM 11•Cl0v0 J• ~09 ~.asg 
~T VT ~,oouo 6,3 21 ~,26 3 

l½ {j lffl ~~ ". "81 ~ 1•6885 J133~3 
I.I. c,, u u,O Cl u,oo 0 

Tl ~3 ~~ VT .JtCIOuO u,vOOO 1.1,0000 
Tl SJ v~ o-18~6 o,J927 ;;>•2381 
11 1i· -ttl ~~ ~~ffi ~.~831 ~:t~~i -
l1 

-a-. 1V2 
S4 HB va l•64J3 1,6349 ~ • 523 

Tl S4 HB VM v,oouo 010000 u,0000 
Tl S4 ~i _Y_T . 1' ,.0£~-o -~-~ ggg~ !itOOOO 
11 S4 VB '+16 ij~ :)15046 
11 S4 VM IJ • 46U 1,b349 ~.0459 
T 1 S4 HT VT 7,bl'+ • b,7156 ~.1743 
fl- g~ ~R ~~ l,9 1 1,9231 115464 

t~ v,OOuO 1>. onoo o, ·oooo 
Tl ss HB VT v,oouo 0,0000 v,0000 

ll t~ ai 
VB 4•8j44 4,3269 S,670~ ~M ~.~ ~a ¥•.fJPOO 1.930 ss VT o,73 9 ,2115 !), 629 

12 Sl HB V 1$ ~.9208 115625 118519 
T2 Sl HB VM .JtOOug 0.0000 u,0000 
T2 Sl HB VT U100U o.ooou u.0000 
T2 s-1 HT --v6 .. ij .J1H5 -s. ·2063 - S • 5556 
T2 s1 HT VM ~•b5l7 3,1250 4•1667 
T2 s1 HT VT y.,6c,J b,6;42 Cj1J333 
f~ i~ ~~ . ~~ ~}-8-8~8 -t:ao5~ t:8~A8 
12 S2 HB VT vau0v0 u.uoou u.0000 
T2 S2 HT Vb J.76'12 614356 0•3158 
l2 s2 HT VM J•36~4 o,9307 '+•7368 
T2 s2 Ki -vr -"""i.13 lf6 -a• "91 0"9 a19474 
12 S3 HB VB ~ • 41 j5 1,tl265 1•4085 
T2 fl -~-R -- ~~ v.ooug o,gooo Ua0000 
1~ _.1,1_._~ou __ ~ 1 000 ua0000 

T2 S3 HT V ti o,~802 !:),9361 Jt7559 
1~ ·n m -- t~ ~Tb$4tt l:~?~~ t:g~9

~ 0•6 ~ 
1.3214 fi S4 HB vu i,7907 1,9704 

S4 HB VM u,oouo 0.0000 U10000 
t2 S6' 1ffl ·VT v,trovo -v. oooc, 0,0000 
12 S4 HT Vi; ~•11o3 01403SI 1.0796 
12 S4 HT VM '+•6512 4.9261 1t3274 
12 S4 HT VT o,b3/2 Y,3596 7,9646 
f~ s~ H-R Vb ·i , -9 1 ->-9 -1,-9512 l,4iS4 ss HB VH UtU0U0 u,ooou 010 00 
12 ss HB VT ,H CJOvO 0,0000 1h0000 
12 S5 HT VB ~•~6J2 o.6293 ~•2632 
-l2 ss 11T VM u195f19 3,4-146 0,4785 
12 S5 HT VT d,1340 7,b049 7a6555 
T3 St HB Vu :.i,u761 l,403b 316458 
T3 Sl HB VM u,vouo o.uooo u,0000 
'Fl - Sl --ni -VT . ". tt-0-V-O -tt-.-,aoo -0,,000 -
13 St VB 4t56b5 ~ • 692 ~ • 292 T3 St VM tu,15,J ~,,885 6•7708 Tl S1 ~T VT "/1644 8,6538 lj.~1c;o 



APPENDIX 31: CONTINUED 

li S2 HB vu 1.,6906 ~.4631 Jt6649 
~2 HR VM v•vouo o.c.ioou v,0000 

T 3 st'. HA VT v,~OuO IJtvOOO u,0000 
13 S2 HT VB ;)t 9(1 b 403Y :>,2356 
T3 s-i H-T -v-1'1 i:rtl e-o j J ', 4 9~ U.3770 
13 s2 HT VT d,69:) 6 86 O t>.3770 
13 S3 HR VB 11b4J3 3 3493 2•2321 
13 S3 HB VM IJtUOUO 0 0000 v,0000 
T3 S3 -AR -Vi ~iOOUO 0 uOOU u.0000 
13 SJ HT Vtj :.>,06Y1 '+ 7847 :i • 3571 
13 S3 hT VM 1,38"5 b ~201 IJ,8929 

l! S3 HT VT dt~9'+9 t) ti 124 014821 
-s- 4 rr8 -\la - 1,-051-9- i l14ti -11~048 

13 S4 HR VM .,,. 0000 0 0000 u.0000 
Tl SIi ~~ ~l u,ogug u ogoo ~:ii~8 13 S4 o,4 1 b 4 1 ~ 
1 3 S4 HT -VM ~I:>5~6 -3 2407 0t0952 
13 S4 HT VT d1J3.;1) b 3333 ~.~714 
T 3 ss HB Vl:1 11b519 1 339J lt 544 
13 s~ HA VM ueOOuO 0 0000 u,0000 
l3 --s~ 

~ 
tt O .-u-0-00 -tniTOOO 010000 -

13 ss v~ :u 55~6 e>egsoo ~,,o;e 
Tl ss VM v,92!;>9 01 929 u,67 2 
T3 S5 ~T VT l:5•79o3 614821 813333 

-

T CotP(t$I A~ - -, -HA~V-ES-T --v -PHlMARY _7 _ - IRA 

TSHV MEANS 
: : : _!=; ~ c C:: 

~ M T 
11 Sl HB 2,70U4b u,oouo a o,ooooa 

T 5 •_90 !_2~ :.>_,_3~u4 C b,5b~6d - -

2 HB 3,2310b u.oouo a u,3333a 
T 5,7966c bt65o2 C 6,8601a 

3 tH~ 1 • ~-077 tr u,OOvO -a 0,0000 a 
T 5,9368c J,68J6 b b,6b97 d 

4 HB 2tl4l5 b u,oouo a UtOuOO a -; - -S.6ns-c 2-.,r472 - b e. sr1'1 a 
5 HB l•d037b v,oouo a 0•0000 a 

_y 4_._95.Q_s__ C ~•12J6 __b 6•2374 d 

2 Sl HB 2tl137 b v,OOvO a u,0000 a 
T 5,7018 C 4t3818 C o,d186 

~ Al3 - -i,Tin-'1> O i01HH) a 0 ,OOQO a 
T 6,17J6 C ~,0110 C 8,9976 a 

~ HB 1•86J5b 0,0000 g 0,0000 -,.-- --S ;-324cf ·c , ;us,9- t>; 21, El~ 8 
4 HB 2,u295 b UtOOUO a 0•0000 a 

_J_ -~OOQ__c ~~J4~ b b•7205n 

5 HB 1•7668a v•OO<JO a 0 • 0000 a r 5,7652 b 1,61c.7 a 7 t 8646 C 

3 --s 1 tiB 3,701'6 -b 0 .-0 -00-0 a o-, 000-0 a 
T 5t35!l6b /,40j9 C 9,2245 a 

2 HB 3,0086 b u,oouo a U,0000 a 

' fiol~~ c o,1993 C 8 • 6465 a 
3 HB 2,4749 b U • . 0000 a 0,0000 a 

'r 5 • Ql!,Ll _--e_ , ._6_316-. b 8~46_32 d 

4 t!B 2,0238 b v,0000 a (l,OOuO a 
T 6,7019 C ),63v5 C b,412~ d , ---·i;s -tTff 4it5 -a v.-1)1) v 0----a tl •t>-000- a 
T 5 • t>3j8 b O • 69,H a b,5373 -c 



APPENDIX 31: CONTINUED 

uATA 
sa::= HARVEST 3; PRIMARY %RA 

T 1 s1 11 B VB J•Ci4;;)7 :£,J364 L,8302 
ti 51 H~ ~~ ..i.081.10 u,voou v.ogoo 

Sl HR .j. u ~a Li• vOOU ve0 00 
Tl Sl HT VB .,Jt~8.>8 ~.1402 ~t1887 
l 1 S l HT VM 0 .C19 i 4 !:).140~ '->•0189 
T 1 Sl hT VT o.62)'4 8.b78~ ~.9057 
11 s2 HR VB '+1,3,8 l,J889 ,.~585 
T 1 s2 H8 VM u.c,01.10 c.ooou u, 000 
T 1 s~ iiP, VT 1.i1C,01.10 u.uooo ~.0000 
Tl s2 HT V i3 't,7619 6.0185 o.1321 
T 1 ~~ HT VM o,Y9'+7 '+ .166 7 :;J • 6604 
Tl ~~ HT VT 1.iev5,9 o,7963 d,9623 

ll 53 H8 vu ~-25,3 1.Y4b7 ,,3~56 
S3 HP VM v,uouo u.uo (J v • 0 00 

Tl ~3 ~~ VT v•~0u0 (;,000~ U,0000 
11 SJ Vt:l c.n,5u8 b•3t0 o,0465 
11 SJ HT VM ,.,. 30t> 3 u,~ 9" :)1§8~4 T 1 ~3 HT VT '7, 00'10 o • 3 Y 0. 3 2 
Tl ~4 HB V t:l i•SOvO 2.7907 i,4038 
T 1 S4 HA VM u.uovo O,vOOll u,0000 

fi 
~4 ~~ VT v • uovo v,uoou v,0000 
S4 VB ,,.2gvo ~.5814 J,3654 
S4 HT V~1 Jt, vO 4,b51£ '"'4038 

fl S4 HT VT ~ • uovo 0,3721 ~-6,18 ss HB V& ,,:>S!0 ~.5000 1,8 9 
T 1 S5 HR VM u,OOvO u,uoou u.0000 
Tl ss 118 VT I.I. vouo u.e;oou U,0000 
T 1 55 HT Vb v•l2i4 o.~oou 416948 
l 1 s~ HT Vl'I ..i • 12,4 4,:iooc., Je7559 
Tl s~ HT VT 7.ti5J1 o,uoou ue4597 
T2 St HR VB 4".al3'10 ,,~93b Je16 4 

l~ Sl HB VM v,OOuO 0.0000 u,0000 
Sl liB VT v.uouo o.vooo v,0000 

12 ~1 HT VB u.4171 !:>.5040 Je6199 
T2 Sl HT V ~l J•20u6 o,ti8u7 .>t6199 
12 ~l HT VT ~.~51.il o,715b ~.5973 
t~ ~2 HB Vt:l .:.!>OvO 2.0037 J.2609 

~2 HB VM v,v0v0 u.vooo u,0000 
12 S2 h~ VT veuOvO '" uoou v • 0000 
12 S2 H . VB o,oouo !:),b07!> ~.4318 T2 s~ HT VM o,50uO tie:,421 4,34 ~ 12 s2 hT VT o,!:)OuO b,b78!:> 7,608 
T2 S3 HB Vcl ~-32J6 ,,,831 J,3654 
12 S3 HR VM v • UUvO u.voou u.0000 
T2 S3 HB VT v,uOvO u.uooo u,0000 

l~ ii ~t VEs c;i,1.14t>5 1:i;l8 ~:~g86 VM ~,()512 
T2 S3 HT VT ,h)7.::1 7.7626 o,1731 
12 S4 HB VB l,98oJ2 1,b519 J,2710 
12 S4 He VM u 11.1 OuO li,UOUli v,0000 
12 S4 HB VT .JeOOuO v.CIOOu v,0000 
12 S4 HT Vf, ~.~4v6 c.C,18!:> 4,6729 
12 ~4 HT VM 'tt45:J4 1,3889 4,2056 
T2 S4 HT VT .::i,~1U9 b.333~ o,8785 
12 S5 HB v~ l • C, 1 .>9 le7937 1.9608 
T2 S5 HB VI-I v•IJOuO v,CiOOO v • 0000 

:. T 2 S5 HB VT v,uovo u,v00C u,0000 

- t~ i~ HT Vl:3 u,,2u! c,,t780 ~:~It~ HT VM i•~9~ 3 • 39Ci 
f2 ss HT VT 

0 I' 1 G4 o,u717 ->,8235 

Ti s1 HB VB l • 8'..J 7 :i::,b846 J,9326 
Sl HB VM u,oOvO v.uooo u,0000 

T3 Sl HB VT v,vouo v.uooo v,0000 
13 Sl 11T VO 1.-•,SvO C1,~50U ~.0562 
T3 ~d HT VM :=i,3571 !:) • 692 1vtl124 
13 s1 t1 T VT ..l,<t2o6 '1.l34b 1o1,9888 



APPENDIX 31: CONTINUED 

-l .3 ~:2 HB Vt, ~ • t)9o6 ~.J25() ,.4876 
T3 s2 HB VM .,; • ooug u,vOOv u,0000 
13 S2 H8 VT u. oou U,vOOv u,0000 
T3 s, HT V6 1.7971 ei,:,1lt '.,). 4 716 
l 3 s2 HT VH • ~ 4 0 4 4 .18~0 .:+ • 4 7 6 
l 3 s2 HT VT 0. t,9';;7 o,83 2 .. .1.9552 
T3 S3 HB Vt, ~-J2:..6 ~.,831 J,0435 
T3 S3 hl=l VM .;,COvO u.uooo u,0000 
13 S3 HB VT v•OOUO v,UOOO v, 0000 
T3 S3 HT VB 1.u5U.6 ~.0226 =>•6522 
1 3 S3 hT VM ,,32~6 ~-456!. ::i,6522 
T3 S3 HT VT c:i,e,,2 ,JOSY ~el 304 
13 S4 hB Vo >J,'i :.,6 3.31 7!> j,9409 
T3 S 4 H '1 VM u.oovo u,0000 .J,0000 
T3 S4 hA VT u,uOvO u,0000 u,0000 
T3 S4 HT VB :; • j 6:.i 9 ~.f133 't, 9~61 
T3 S4 H'T Vl-1 ,,43YO 3, 915 (),3 44 
T3 54 11T VT ,60 .. 9 cs,!) 30b o,8670 
T3 fs HB VB ~.16"b ~.9557 i,4038 

li HP. VM :.i • vOv o,vooo 1.1,0000 
S5 HB VT v,OOuO o,vOOO ..;,C,000 

13 ~5 HT Vts '+,40:.d 4,9261 :.. • 7692 

li S5 HT VI-I i,,926 6,b966 '+,3269 
s~ HT VT w,3 uO 9,3596 ~.6538 

TtouyuEAR 11ARVE.H 3; r'ldMi\RY ' lRA 
TSHV i-, EA "1 S 
========== 

b M T 

Tl ~l HB 2,7374b 1.1 • OOuO a U,OliuO a 
T '.J,30~2c Ot41u8 C ~el379a 

2 HB 2,6601 b v.OOvO a 0 • OOuO a 
T 5t6375 c o.~7J9 C ~,2705 a 

3 HA 2el7J2 b v • OOvO a 010GCIO a 
T o.)713 d -+,28u2 C t.,8014 e 

4 H'3 215648 b ..ioOOvO a u.0000 a 
T J el 409 c .J • 5 1 b 3 b bt6753 d 

5 hB 2•30'i7 b 1.n9ouo a (j,0000 a 
T 517724 C i.. 9i8 C t,0346 d 

2 51 H~ 2 • 5 ..3 J 3 b v,OOvO a u,01.100 a 
T j ol 81.JS c -. 1 56'17 C e.62JO d 

2 HB 2,5549 b v,0000 a Cl• 0000 a 
T :>16808 C Q146J3 C b,3~91 d 

3 ti B 2,osoo b v,OOuO a 1.,ouoo a 
T q.9960 

C 4,8514 C b,10i6 d 

4 HB '2. • 36 7 7 b v • OOvO a u,OvOO a 
T 5,~440 C .J1351.10 b tle7v76 d 

5 H8 1,8895 b v • 001.10 a O,OOuO a 
T 6,2902 C ,.8242 b t:1150:26 d 

3 51 HB 218676 b 1.1 • OOvO a O,OOuO a 
T 5,854!1 C f,07'16 C 9,0173 d 

2 HR ~,!)7U6 b "''OOuO a u.ouuo <f ,. 
s.9211 C j.JOJ3 C b18294 

3 h~ 2.~su7 b v,OOvO E u,oouo a T s.12a9 C ,.ous 0•4245 

4 HB 2,7447 b v • OOvO a u.oouo a T ie 1684 C 418603 C bt4009 

5 H~ 2.37~9 b I.I. oouo a o,oouv a 
5t03l'.:i C 't,47:;)4 C be7'i45 d 



APPENDIX 31: CONTINUED 

DATA 
==== HARVEST 4; PRIMARY %RA 

ll fl hP Vb 1.~3i4 J.4286 1.9639 
hB Vf.1 v.t.OvO 0.0000 u.o 00 

T1 Sl H ~ VT 1J,C.iOlJO u,~ooo U,0000 
Tl Sl HT vu Jl~l40 ~, 14 3 Cl12201 
Tl Sl HT VH -,.i7o7 4,I.IOOu ct,3062 
Tl Sl i1T VT u,b9:>7 Y.142Y dt6124 

H 
s2 hR Vb .1.1746 1,b26~ .;,5907 
S2 Hp. VM wtuOuO CJ,(1000 .l,0000 
S2 ~¥ VT .;.CiOu0 (;,(1000 u,0090 s2 Vo .>•29!0 o,6493 Cl,21 6 

T1 s2 11T VM 7,4074 7 • .>051; 0,2902 
Tl s2 t-,T VT o,1/9'+7 9.1324 o,8083 

ll S3 h P. Vb 4 .i1"6 J•e2s4 1,9806 
s:; 119 Vi1 .J,uOv (;. 0 (J 0,000 

Tl 53 ~~ VT \,ltliOv0 u,~ooo ~.0000 
Tl .S 3 Vb o,j6.>6 ~, 692 o,9307 

fl S3 HT ~~ 7 .727 3 5,t~85 :,,i40$ 
S3 HT o,1818 9, 4b Ot 10 

fl S4 HR VB ~•:15o5 2,7273 lt6519 
S4 HR VM uaOOUO U,UOOCI 0,0000 

Tl S4 HA VT -..J,OOuC u,uooo u,0000 
Tl S4 HT VB 0 el 3,i o,J6j6 '+16291 
Jl S4 HT VM 1, t:l 80 J,18 b J,140 

S4 HT VT ~,49U6 ~, "90<i o, 963 
Tl S5 HA VB lt4019 2,4058 1,8349 
Tl ss HB VM UtvOuO O,liO 0 U,0000 
T 1 ss HS VT .;,uouo 0,(;000 v • 0000 
Tl s :> HT Vt; :J, 60 I 5 J,6462 4,1284 

------f l ~s ~t ~y ~:~ft~ ~:igig ~:,~~~ 
12 s1 HR V tl .:.=,1~6 2,8037 J,8462 
T2 s1 hA VM J,(JOvO 0,0000 u.0000 
f~ S1 ~~ VT 1.1,oouo 0.0090 1.1.0000 

s1 vu .;)1l/3U2 5,60 5 Jt8462 
T2 51 HT VM .H !J276 J,7;83 o,2500 
T2 s1 HT VT ..,,u4~2 o,b 85 j,!348 12 52 hq Vb ~•~O'il 1,3 61 ~- 81 12 52 H~ VM u.oouo o.uooo u,0000 
12 52 HR VT 1.1,oouo 0 • CJOOO u,0000 
T2 s2 HT VB :;ui,9v8 5t'16/j :J • 7 1 4 3 
T2 52 hT V f1 7,b341 4.~8 2 J,8095 
T2 S2 HT VT o,75~8 tl, 156 o,5714 
T2 S3 h9 Vu c:,Ci1vl 2,,936 1,9048 
T2 S3 HP VM 1.1,vOvO 0,C.000 1.JtOOOO 
T2 S3 HR VT \Jtl,O\,10 (... ooou v,0000 
T2 S3 Hr Vl:S ~.~276 4,1872 o,1905 
T2 S3 HT Vi l J • !) 1/ 6 2, 523 1,4266 
T2 s:; HT VT w,54~7 ti,7156 0,9952 T2 S4 11 q V't:J ~-4272 3,4483 i • 397 
12 S4 hR V ~i iJ,(.,01.10 o.uooc., 1.1 • 0000 
T2 S4 HR VT .;,u0uQ u.ooou u,0000 
T2 s" HT VB .,.;,,3-,, 5,~113 :),4795 
T2 54 HT VM ' 94} 4,'4335 4,1096 
12 S4 HT VT t:7670 y,~596 ~.i 324 
T2 S:') HB VB ~•J9c: .3 ~.941~ l,3158 

fl ~; H8 VM u,00v0 u • vOOCI U,0000 
HB VT J,uOuO u.0000 v • 0000 

s :i HT V tJ w,,2v1 4,902CI ot1404 
12 S5 hT VH '4,jQc,2 4,9020 1,3158 
12 ss HT VT l.l,(;1~4 o,ti23~ o.7719 
fj Sl HP VO ~.eo.,7 2,b571 J,4483 

Sl 11B VH v•C000 0,0000 l.i • 0000 
13 51 HB VT .,;,OOuO O,COOO l.i, 0000 
l! Sl HT Vb .i,c.91s 4,~857 -. • 9261 

Sl HT VM 6f • o , 9 o.190~ o.8996 13 Sl 11T VT id4:.>9 b • =, 7 1 4 o,86 0 
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T3 s2 Hp Vu .;,41~6 c:,c~/1 ",JO'll 
T3 S2 H8 VM .;.L,OL:0 o.uoou v • 4608 
T3 S 2 hl VT u.v0u0 (;. (.;QQ(J -..;,0000 

l! s ,- :-1 Vb :.,65J7 ~,2381 0•~5!6 s~ H VN o,i9,7 b,0952 ~ • 6 0 
T3 S2 hT VT .,,~6or o.~714 ,; • 21 ~6 
ti S3 h9 Vb ~. 8 ~ 2,403b J.,35 5 

S3 H~ I/ i1 u,00~0 ei.1.ioou u,0000 
T3 S3 h8 VT 1.1 • CJOUO u.uooo J,0000 
l 3 S3 h T VB :, d,71,, 1 s.,ea~ :i,~694 T3 s::s HT VM ,.,.~6:J2 ,,b846 '+ • 1 0 
T3 S3 HT VT o • 95:;i2 b,b§30 ~.9623 
Tl S4 hB Vb .,::S1v0 l,j · 89 2,3041 
T3 s '4 HR VM -.1 • 0 01.10 v,0000 v,0000 
13 ~4 h~ VT v • vOvO U,vOOll 0,0000 
13 S4 H vu J.,4 .... 2 5,151(, ~.9908 
13 S4 HT VM "• !i2u 1 ~ • 7 8 l,3825 
13 S4 HT VT /,42J6 b,J331 d,7558 
T3 s~ HP Vb 1,43:.4 1,t9~ 1,4218 
l3 S5 HB ~~ u,uouo o.coou \J,0000 
13 ss HB v,uouo 0.0000 J ,4739 

fi t5 HT VB 4.78;;7 od6~~ r:i~f~ hT VM 1.1,vO\.IO ~-~6 

-l l ss HT VT I ,tiS:-5 o,~30b u,0569 

TEODYJEAR HARVEST 4J r'Rl f~I\RY :t.RA 
TSHV MEA NS ========== 

[J M T 
T 1 Sl HA 2,4249b v. uo1.10 a ",OuuO a 

T 5.7495c '.i•02o3 C b,6170a 
2 HA 2,53 06 b 1..-.oovo a C.., OOuO a 

T 6-1193 C 7,6678 d b,97b5 e 

~ 111 2-3379 b .., • 001.10 a 0,9uuo a 
6.)'.j45 c C'.;.J1c.8 C e. 4 i.! 4 d 

4 H~ 2..3125 b v,OOvO a v,OOvO a 
5,70d4 c , • 7 6~8 b b,7926 d 

5 HR 1,8802 b v,OQ,;O a l1t 0000 a 
T 4.5274 C .1.,26";>7 ab b, 28 7 7 d 

2 Sl HB 3,0542 b i.:,001.JO a l,,ovuo a 
.T 5-1613 C :J.17,0 C S,01'14 d 

2 H~ 2,021.14 b u,00u0 a l.,OOwO a 
5,68'15 C :.>,411J3 C bt6609 d 

3 HB 2,061i5 b v,OOvO a t. • 0000 a 
T j,43::>1 C ,,56o2 b b,4~12 d 

4 H~ 2.8717 b v • 00..iO a I.I, f'OO a J,5769 C J • 4 9'l9 b & • ~JO d 

5 HR i,2164 b 1.1 • 001.10 a u,ouuo a 
T S,7541 d J,~OoO C b,7Jo0 e 

3 Sl HA J,0364 b v,001.10 a Li,OOvO a T 4,93'i8 C ;.i,92v0 C tt92bl 
,. 

H¥ 2,os~o b vt15J6 c v,OOvO a ' ;,847b C v,3843 C Y,Olb8 d 

3 hB 2,5821 b v,00v0 a v,OU~O a 
T 5 • 63 'I C '+, 65:,6 C ~.a~ 1 d 

4 HS 1,6677 0 v • OOwO a C,,:.JLuO a 
T ~-~9J~ C .::,261.11 b ttl 7u9 d 

5 H9 1,584J b 1.1 • OOvO a l,n l ~oO a 
T '.;) '3864 c 1.1.,26J8 ab ~•Ob 11 d 
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DATA HARVEST 5; PRIMARY %RA •=== 

T 1 Sl hR Vu ~-25..18 1,b34'i l,8100 
1 1 ~l H~ V11 .;.(.,01.10 u.ooov u,0000 
Tl Sl h8 VT .JtCIOuO 1.1.0000 u,0000 
l 1 Sl HT Vu .J • ) 8 l 4 o,422C. Jt8824 
T 1 Sl HT Vl1 .:. • J2:., 6 o,7156 .it• 0724 
Tl s1 hT VT o,,;7,d b,i569 7,2398 

Tl S2 H f1 Vb ~ 1 4 7 .;2 ~ 1 J 14b • 401~ 
· + t S2 HB VM ;.;,uouo u,uOOCI t,.J 000 

S2 nR VT v1CIOvO u,ooou J 0000 
Tl St: HT V tj "• 4 3.J6 :i • ::>556 1 0093 
T 1 s.:: HT VM • I 45.J 4 ::i,,407 l 4019 
Tl s2 HT VT '- • ~ 1 1.1 9 d, 963 0 4112 
t l 53 11 R Vo .,t9;.;7 ~.;sa; ~ 2831 

S3 hA VH ..; • CiOvO u,CiOOv v 0000 
T 1 Sj HS VT ,;.~o .. o u,vooo u 0000 Tl S) HT Vt; .. • 3.,, 3 !:>,18d7 ~ 9361 
T 1 S3 HT ~~ w,o3~~ ~. asa!:> 1 3~99 T 1 Sj HT u1:>3v 8 • 18 9 d 6 58 

tl S4 t,R Vd ~•J9,3 ~.439c, 1•4925 
S4 11?- VM v,00v0 o.uooc, u,0000 

l l S4 ~1 VT v,UOuO O,CIOOCI v,0099 S4 V ci -ttf8't7 4,6780 0146 
l 1 S4 nT V M ... 43J4 4,,90~ J,4826 
l 1 s '+ HT VT o,ei1~4 b t 80 7,960~ Tl s~ hB Vb "• ~ 3~ 1 l,4634 l,695 
Tl ~~ HR Vt1 J•UOvO u,vOOU u,0000 
T 1 HO VT v,OOuO v,uoov w • 0000 T 1 s~ HT VB .J•~7l4 o,6,93 4,7393 
T 1 s~ HT VM ;,,1, If 4v4 4,b 80 l,4218 
T 1 S5 HT VT o,-.8,d t),780~ d,5308 
T2 Sl h9 Vli • • '15., 2 ~.'i12b ~.6986 
12 ~1 HS VM \,). uouo u.ooov v • 0000 
T2 Sl H1 VT v,vOvO v,(;Ouu v,9090 T2 Sl H . Vl:$ 0•3415 :>1825~ JI 9 1 
T2 s1 HT VM .J•,6~9 j,-981 4,3476 
12 s1 HT VT u • 8i.i5 b,1379 '-J,1787 
T2 s~ hR Vb ••Yl.>9 jebOY5 ~.6738 
12 s2 HB VM w,vOvO v,0000 u,0000 
12 S2 H Cl VT u,u01.,Q u.voou .J,0000 
12 s2 tit Vti --•~906 ~.2381 ~-4171 
12 S2 hT VM •• ~1J9 0,1995 1t,62S7 
12 S2 HT VT 1,v9u9 9 • v4 b ,;,0909 
12 53 HB Vb t.,U.,JO 1,6692 ••3g16 1 2 S3 h8 Vl-1 .n v01.10 O,CiOOll u.o 00 
T2 S3 h9 VT v.oouo C;,vOOu u,0000 
12 53 MT Vu .1t1.l6Yl :,,(;07~ J,9646 
12 ~j ~+ VH ". 7 6 ;.,Q 1·738~ ,:~~ig T2 53 VT v • 7 S !.) 8 ,943 

l~ S4 HR Vr, • • t;l9.;,7 1,4453 J,4465 S4 HB VM IJ,()01.10 u • 1.iO u w,000 
12 S4 hR VT J,llOvO u.~oov 1.1 • 0000 12 S4 HT Vb -t,73'i3 o • 300 ::i • 94 09 
l 2 S4 HT V 11 ~ • U01,;Q 1,lj231 o.89i6 T2 S4 HT VT ~•v5ti9 b,C1538 ~,86 ~ 12 S5 t, p. Vb .;;d9,d ~.j92J ~.34 
12 ~:> t1~ VM VtllOwu u,OOuO u,0000 
1 2 ss HB VT v,vOuO 1.1.ooou v,0000 
1 2 ss HT Vb w,t'2vl 4,7847 :.,6338 
T2 s~ t, T Vl-1 ..i,,6.>2 2,870b .. ,6949 T2 ss h T VT Otbl,4 o,b124 i:.i • 450 
13 Sl h£3 Vti ..:t3l't8 J,~4.32 j,0612 
l 3 Sl hP. VM ;.n~JuO O,i.iOOu u,0000 
13 S 1 ~f:! VT Vt C,Q1,, Q (;,CiOOC> v,0000 
1 3 s1 r,T Vt;; Jt:i5:J6 ~.4054 :Jal 020 
1 3 Sl hT VM .)1141.17 ... t:649 j.~714 
T3 s1 hT VT w• 9o3 ',,7297 ~-~735 l 3 ~~ hA Vo lab6Y2 ,,v40b ~. 126 



APPENDIX 31: CONTINUED 

T3 ::i2 HB V l'I •It Li01.10 v • LiOvll v,0000 T3 S2 t-t 9 VT ..;.c,ovo Li.11000 v.0000 13 s2 HT Vb t. C;O '1 3 '+ • :>9 lo o.0302 T3 s2 HT Vt,i i•c0J7 J,;)714 l1o1e0503 T3 52 nT VT .;,,41!2 O,b73~ (),~427 T3 S3 h9 Vd ..:1~6,4 ~.941~ Jt 000 
fj ~¾ hB VM JtUOvg 1.1,1.100U ..;,0000 

n8 VT .... v O v ; ~.11000 ..;,0000 T3 ~3 HT Vw .ni.l 8 ,4 :;,j92i c.> • 000 0 T3 S3 t-tT VH .i. dS/5 :i • 'i4 l £ /,5000 
T 3 Sj HT VT ..., • ":J 9 I 3 0,0235 -.,.0000 
ti 54 hB Vd .::,42(2 ~ • 0 305 ~.9512 

Si+ hA VM \J. ~ ,J 1,; ,J v,uooo v,0000 r 3 Si+ HA VT .... uouo u.uoov 0.0000 
13 S4 HT V iJ 0. 7 9" 1 ~.583b :J,8537 
T3 !)~ HT V rt 1,7670 ,,L,) 0 5 .:::,4390 TJ ~4 hT VT 1t4:'.2J) o,t,~94 .:i,2927 T3 ss HR Vf; "I 05 71 1,3 61 .:::,6786 13 ss HB Vi-i ..J•UOu0 u. e;o01,; u,0000 T3 S5 h8 VT .,; • vovo 1.1.oovu .i.0000 13 55 HT V tJ od9vS J,669~ ... o • 79 T 3 ss hT VH ~el9vS v,458 .:::,6 86 
T3 ss HT VT :,,0416 o,6607 1.5~93 

Tt.OUY1J£AR • HARVEST 5; r~lM~RY I i.RA . 
TSHV ME ANS 
========== 

D M T 

T 1 !) 1 t19 2d0v2b v,OOwO a v,JvuUa 
T ::i, 96 H c :JeU3l9 C 7t'J::;,o3a 

2 HA 2,u6.ifOb .... oovo a u,OO ·JUa 
T •j d)J5C .i,03.;:7 b b,70old 

.) ri9 .2,l71lb v • 00 "'O a :.,hOu(JOa 
T s.2,jJc J,45~5 be o,401..i~d 

4 H~ 2elOdJb w • uOvO a o ,uvvOa 
T :;, :Hooe J .l 0~ 7 b o,'4SlOa 

s HA l,o6Joat. 1 ... 001.10 a C.,vuuOa 
T '.l,O'J67c ,,2408 b o,597Ba 

2 Sl HR ", ::>d 7 5b v • U0u0 a u,OvuUa 
T S,Y379c '+eJ7'.J6 be o•o~90a 

2 H9 2,79 •-ilb ,,,.oovO a i.,,OuvOa 
T 6,1179c ;,,,91u0 C j,07o5a 

J H8 l,98j2b ... oovo a e;.ooooa 
r -l, o :hJ Sc ,,60.J3 b 1;..20-,7a 

4 H~ 2,.26ilb v,00v0 a u,ouuOa 
T 3 • 1J7 1JC L,93'19 b o,5259a 

5 hq 2 • J 7 7 4b v,OOuO a u,00003 1' S,5462c i+e27o3 C b,55o5 

.3 Sl t-,8 2,iHJlb v,00v0 a o. 0OvOa 
T :> • Jj 10 c J • o9~d be 9,06o5a 

2 119 i • 14 '.J db w,OOvOa v,vOOOa 
T 'j. jj 7 7 lc .Je47~1 c 8t54~5d 

3 HB lt9012b v,UOvO a lj. ooooa 
T S • 7Sd2c J • 9 3, 9 be a. 8U69a 

4 118 2el3o3b v,OOvO a Ci,OUOUa 
T 6,0770c. .. • Q 7 08 c i.t • 7 1 j le 

5 HB 2,30-.ob 1.i,oovoa 0,0000a 
f . 4,6260C J • 1 O'i 3 be 7,.:S3Y2d 
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Li" TA 
==== HARVEST 6; PRIMARY %RA 

Tl s1 t-18 Vo ,.~773 i,92ib -'•3923 
ti Sl HR VM 11,(;0...,o v, 0000 u,0000 

Sl hP VT ,11 (, 0 u0 u.uooo u,0000 
T 1 Sl HT Vb _,j , b 7 v 1 4,c78u :;i,2632 
T 1 s1 h T Vr-t J,b0o2 o.341~ 1.4354 
Tl ~1 HT VT u,76,9 ~.i9fi 0•6;24 Tl S2 hP. VL .:,~Cv0 ~ • !) 3 l,9 04 
Tl S;c: HB VH ;,; 1 uo1.10 v,1.1000 u.0000 
Tl s2 ~~ VT v I CiOv o Ci11.iOOu 010000 Tl 52 Vb u,uOvO o .l 856 ~.9113 
T 1 s~ hT VM J • (, 01o10 o,~856 ~19211 Tl s~ HT VT .,, 1ouo t>, 62'1 o,86 0 
T 1 Sj hR VG '. 6;JQ £•~8.H , t1930 
1 1 S3 ~tA Vh v,i.,uvO v,c,oou 1,,1, 0000 
Tl S3 HA VT 1o1,vouo ei.uoo~ u,0000 Tl S3 hT VB 't I t,Q~ 3 61j92 :;> • 26 32 Tl SJ HT VI~ ,1r:i,s 514795 ~,1930 
T 1 S3 t,T VT IJ. 5;;8 b,6756 Ot3333 
Tl s" hA Vb , • j148 J1vOOO ~.0725 
Tl S4 t,R V ~I v,OOuO 01CJOOO .i.0000 
11 ~: H~ Vl v,uOvO V • u00U u,9ogo Tl HT V6 '-•U1o5 o • "1000 0. 3 6 Tl S4 HT VH c::,j1'+8 ~10000 J,1088 

ft 
S4 HT VT 1.1,~3J3 <;1uoou o,8083 
S5 hB V8 ~ • 5 J 3 ~.040ti ,h0303 
S5 hR Vt-1 .i1CIOvO u,0000 "'• 0000 T 1 S5 . A VT -.J • CIOv 0 c;,uoou v • 0000 M ., 

Tl ss liT Vu .., • ~ 6 J8 4 .7619 010606 Tl ~~ t,T VM 7al0c.6 1,)60~ 7,5758 
Tl hT VT 'lfd371 o,5435 'i,0909 
T2 s1 hR VB 1,95l2 ;;.~533 .::,3474 
T2 Sl H!3 VM 1o11i.l01.10 01UOOO v10000 
f~ S1 ~~ VT v1v01.10 (.,. uoou 1JtOOOO 

Sl V!;j JtJ6~9 !:>,58.3b 4.6948 
T2 51 HT VM ,,l.i3YQ 4.u691; i1816~ T2 Sl hT VT u,~9t.7 ~'13 1 o,410 
T2 s~ hf:3 Vo J,~4v9 i,3256 Jt2 10 
12 s, H~ VH -.1.C,OvO u,0000 v.0000 
12 s2 h~ VT v IC, OvO u10000 v, 0000 
12 s, ~t Vb ... 92~ t ~ d 163 ::J,6075 
12 s2 V1-l ;;;, • 4 1 ~ :,i::,J25b 4,2056 
T.:: 52 HT VT ., . is;, 6 o,ti3~2 o,8785 
12 53 HP. Vu 4. 6'19 £'., o5 l ,,2936 
T2 53 hi? V1 1 .,;el,01.10 v,v0U0 v,0000 
T2 53 HP. VT ,.; • u01.: 0 (.;,(1000 v,0000 
T2 S3 hT Vd .J,7~,2 b .190!) :)t0459 
T2 53 hT Vrl .-76'!9 ,,3e,o l,9!49 12 S3 HT VT w140/l '1,04 6 0, 56 
T2 S4 HR Vb .:. • ;,2:;6 .::1~8~1 l,4423 

l~ S4 h El VM v • CiOL-0 O,uOOO JtOOOO s .. hR VT v,uuvC l.,. ooou v.0000 
T2 54 MT Vu 1.1,Ci4o5 ~.9701 o,7306 
T2 S4 h T Vr-1 ,; • t ~ ! 2 4.9751 ,,4423 
T2 54 HT VT ~-0372 c,9552 U,6538 
12 S!) H B Vb i,36'77 itj92J "'• 9551 T2 S5 tiB VM ,.;,vo1.10 li,OOvO u10000 
T2 ss HR VT i.111.iO\JO v,uoou u,0000 

12 ~!) HT V ti ;;,,t,3;,il :::>,,63i ~.9261 
T2 f~ l1T VM ,.10~0 ~,b708 4-14315 
12 HT VT ~.u0'+7 9,090C, o,86 0 
13 Sl HA Vb .,b8vo ~.4510 ~-0270 
13 S1 HB Vh \ltUOl.10 (.i.CiOOO i.i,0000 
13 Sl h~ VT v d10vO u,uouv \J. 9000 
l 3 51 HT vi.:. _,j1t,61.14 ~.39~2 CH 5~8 13 ~l HT v·· ... i: ,, ~ 3 '.;,,~82'+ ,192 0 ,, 
T 3 ~l t-,T V1 .-,49 .. 6 c: • :;33;:s 0• 838 
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T3 ~~ H C3 Vt:. .:: • 4b f 6 ~,v40b • ,45~4 
1 3 S2 HR VM v,L,OvO u,vOOU v,0000 
T3 S2 HR VT 1.1,CIOvO u. u00(.; 1,lt 0000 
T3 s2 liT vu r.n 46 7 7 o.t,327 4,9505 
T3 s2 hT v 11 1.i1'17;Jl ~,u40b lv,8911 
l 3 ~2 h! VT ~ • '15:.>2 C,.1837 ~.4019 
T3 Sj HR Vl.J ~dl'+~ ~.j810 ,,34 4 

fi S3 ~§ VH VI co \,IC V • C.,OQu IJ,0000 
S3 VT i,;,CIOvO u,voou 1.1, 0000 

T3 53 HT VB Jtv9,6 o.190:i u,57~8 
T3 S3 HT V~1 .J,'12~9 2,0171 ~.87 9 
T3 S3 HT VT o,791,;J ti , ~ 1 4 ij,9202 
T3 S4 HR Vl:l .:.,,7.:. ~.012~ .::,6906 
T3 S4 HP. Vh .J.C10vO u.uouu v,0000 
T3 S4 h P VT 1,111.iOvO u,uoou v,0000 
1 3 !) 4 HT v~ J.~o'11 ~.699, 'h9327 
T3 S4 HT VM .l.,j6J6 4,'163~ 'i,4843 
T ~ S4 HT VT belol8 ci,,90~ o,9696 
l J s~ HA Vb ,.ts1o9 2,b571 i., 4 2 2 

ti ~~ ~~ ~~ I.I• WOvO u,vOOO u,0000 
.J,uOvO o,~oou v,0000 

T3 S5 HT v~ 4,ti9~8 ~, 14 3 ;.) , 8252 
13 s~ hT VM 4,69'98 J,ts99s J,8835 
T3 S5 hT VT o,45u7 o,5 14 Qa2524 

T£DuYb£AR l HARVEST 6i rfdMARY l XRf.. 
T~HV 1·1£ANS •========= 

b M T 

Tl Sl HR 2eo3~2 b v,OOvO a 0,OCJvO a 
T :;;,,7v4 b J,79j0 e ti• 8b 12 d 

2 HB 2,34~3 b v,OOuO a u.uuoo a 
T 610323 e 't,70J9 e 9e04J3 d 

3 H~ 2.,u.H b v • uOvO a 1.1,0CiOO a 
:j,4214 b .)1U1o3 e o,5bb3 d 

" H¥ .2,46~5 b 1,1 • 09ug a ~.ouuo a 
9•2514 b .) • 4 'i C ,7139 d 

5 HR 2,o7~B b u • OOvO a 1.1,0uOO a 
T 5,4668 e ;;i,3476 e Y,O2.l6 d 

2 ~1 hB 210173 b v,uouo a v,0000 a 
T :5 • .2 1 'i ~ b .>tl0:;")6 e b,6206 d 

2 HV 3el7'12 b veOOvO a Q,0CiQO a 
5e21u6 be .) • 98J 3 C si.02~1 d 

3 HA i,30o9 b u • 00"'10 g l11 ~ooo ~ T '.l. 6 o.:'. 9 e !.99J2 o • 2 j4 

4 HB 2,2510 b v,001JO a Ci,0000 a 
T 61;2491 e J,68'15 b b,81~4 d 

5 HB 2.,726 b v,OOvO a u.oo~o a T 5,6001 e '+ • 60'+4 o,98 5 e d 
3 ~1 HB 2,1216 b v,001.10 e l.l•uOuO a 

T :.,,<,Jo4 d -+ • 05 l 6 e 8,5359 e 
,-, 

HB 2,9946 b v.001JO e,,0vuo " a a 
T ;ie01u9 C Jt96t0 e 9,1816 d 

3 hB 2,3477 b 1..oovo a :...,ouoo a 
T j,9519 C 118870 b be7b26 d 

~ H8 2eJ4J3 b veOOvO a u,0000 a T '..>,!",136 e .l,~0J7 b o,4b02 d 

5 HR 2,7004 b •.; ,OOuO a v,O00O a 
T 514115 C 4'12~3 be b,4249 a 



APPENDIX 32: PERCENTAGE DISTRIBUTION OF RUDIMENTARY OVULES 
"R" IN 6 POSITIONS WITHIN SECONDARY HEADS 
= %RA 

H.DLJYti(AR : HAPVEST lJ J ~ c, 0 i~ DAR ~ 1-RA 

OATA 
==== 

Tl Sl HR Vu ... c 3v 7 ~.t.549 ~.2258 
11 ~1 H'1 V:~ v.uouo 1.1.vooo u.0000 
l 1 Sl HP, VT v1!,;0vO UauOvlJ ,.;,0000 
Tl Sl HT 1/o -+ • b 3u 7 o.1947 ;.,,3763 
T1 S1 HT Vrli 1u29u3 j,!)396 /,5269 
T1 S1 HT VT l.1.75,7 o.4071 'i,6774 
11 s2 H9 I/ . 

j •;, 3 J4 4+,1.404 'it95B7 • ::i 

T1 S2 HR Vn v, UOvO u,c.,ooc, .J,0000 

ll ~~ ~y VT ;:gg~~ ~:tgsg ~:agg9 Vu 

ll s~ HT VM l1.11b0u1 ~. u9o9 1ve74i8 
52 HT VT -;,09v9 c;.u999 -, , 9 1 4 
S3 HB Ve Jt46:;)) !:>. u2 y 4,6632 

11 S3 HP. VH .i, uOu 0 c;,CiOOu iJ,0000 
11 S3 HA VT .;,(;01.10 u,uoou l.i,0000 
11 53 HT Vo .,,4;41.16 '+,4693 '+,6632 
Tl ~3 HT VM 7,Ci/21.18 1U,b14!) lv,3627 
T 1 S3 HT VT l/,40J9 c;,4972 Y,3294 
T2 s1 HP. Vb "113218 ti,3694 ;.,,02 9 
T2 s1 hO VM ..,; , QOuO u,OOOu "'• 0000 T2 Sl Hq VT v,vOvO U,vOOO v,0000 
T2 s1 hT Vb .,.Ci 2J0 ~.0955 <t,4693 
12 Sl 11T VM l.;,3448 11,46,(J o,7039 
12 s1 HT VT 1"''34-+8 b,~1 2 :;, • 5866 

i~ S2 HS vu .. ,(;9J6 j,!)i76 -. • 9451 
S2 H9 Vi l J,U0U0 u,u Ou u,0000 

T2 S2 HA VT -.j,(.;0~0 CJ,uOOU 1.1, 0000 
12 S2 HT Vb :H.:'.6,J2 ~,!:>27b 4+,3956 

t~ ~~ hT ~~ odg7~ !).v~5J lJ,989~ 
HT J.J \,) 10.c o., ~.890 

i~ S3 H~ Vu 't • ,9 l 8 ~.4146 '+ • 0201 
S3 tiR VH u.uOvO u,0000 vtOOOO 

12 S3 HR VT .;,(;OuO 0 .(,001.1 v,0000 
T2 Sj HT V6 u,03,7 !:>, fJ5; 7 :>,5276 
T2 S3 HT VH 1.ia~1 7 • - 1 l lu.0503 
li S3 HT VT otl6J3 b,,805 o.5427 

ti HB Vb Q,4~1~ i•~85j o.878~ Ti H~ VM v,u u O,Ci 00 u.ooo 
ti Sl 

Sl 
ti 0 VT 
HT Vu ;Jti.,0~8 

.1, 1 5 t•~gou 
• :;> ~6 

v,0000 
,.. , 2 328 

13 Sl HT VII lv•vOvO ,.0202 lu.0529 
T3 51 HT V1 'it47.H b,~85Y 1vt5820 
T3 s2 HR Ve ~,J8l0 J,~801 7,5000 

li !,2 HP VH 'J,UOuO U,C,O OCi 1.1.0000 
S2 HB VT .J,vOliO u.uoou iJ,0000 s, HT Vu iJof.J6CJ7 ... Y751 i.sooo 

Tl Vi: HT VM ..i.? 1~3 11 • 442b 1,.5000 
T3 ~~ HT VT i•v4l6 c..~55~ .,,3750 
T3 HP Vb ... ~ 1 (jQ J .1414 ~.6082 
T3 S3 HP v,,1 v.covo u. uoou u,0000 
13 S3 hP VT ,.; • vOuO u,vOOO v.0000 
T3 S3 HT Vt:J ... ~ 1 t,Q ,,7592 ~.6701 
T3 S3 hT VM 'f,b31J1 1U,'i94b 'i,2t84 
13 S3 HT VT 9 • ,8'16 t\,~00~ 'i,2 84 



APPENDIX 32: CONTINUED 

Tl.:.Duyt)~AR I HARVEST 1; ,) t: C O 11 D A R Y %RA 
l!)HV MEAl'.JS 
========== 

b M T 
T 1 S 1 H9 3e:>7J~ veu0v0ad u • OliuQ. T S,46~ c i',45"3c ',,,61~~ 

·2 HR 4 • l 7 t; lb 1,/ • 00v0 a v • 000 0a 
T Se 16o2b lve l4o9 C ~•36b4c; 

3 hB 4 • J a~ :ib V • UQvQa u • 00uOa 
T 5 • (J2 4 4b '7e03~7 C ., • 4 0 9 9c 

2 ~1 HB 5 • 900 4b v.vovo a u • 00O0a 
T '+•:>2-j,3b ..,.so .. 6 C 1:,e28c!9c 

2 HR 4d3:J4g v,U0-JO a u.ouooa 
T '.:>10621 Ue06fl C ',e76~7c 

3 HB 4,1.H)d9b v.0ouo a 1.1.ouu0a 
T 6 n)04bb ..,,cl5v3 C 0149:iSc 

51 HB :> • '141 ~ be v • 0OvO a L;e00O0a 
T 4.Jl;:j4b I .35/7 cd Y,5472a 

2 HB '+e(>2<J4b v.oovo a v•0OQ0a 
T 4e71J9b Ye88:>7 C ',t12:i9c 

J H8 3•d8'i2b 1.1eu0v0 a u•0OuOa 
T '•44~lb lve03o4 C 9 el 562 C 



APPENDIX 32: CONTINUED 

DATA =:== 
HARVEST 2; SECONDARY %RA 

T 1 Sl ii~ Vb 4e117 6 ~.c.,ooo -.,6392 
ll s. H9 VM u,ugvg u.vgoo ..,; • 0000 si Hq VT ;J. (i I,; u.o C,0 ..,; • 0000 
T 1 Sl HT V8 .,."t9'+1 ~.uooo 4,6392 
T 1 s1 HT VM ,U5o8 "i,4444 1~.3402 
1 l Sl HT VT .J,c2.J5 11J,(/0(J(J .,,2784 

t l s~ t, 9 VB .;i • 9 7 0 3 4.t,512 .)10562 
S2 hR VM .J,uOuO u,uOOO v,0000 

T 1 52 HR VT .J,CIOvO 0,voov 1.1.0000 
fl s2 ~+ Vu ,Hb0<t3 4,069b ~-0~62 S2 VM 1 •• 111,)0 11,t>279 1.1.6 42 Tl s" nT VT ,,.,816 ~:i9~t l.; •; 124 Tl S3 t, A Vt: ~.~1 2 Ot 797 
T 1 Sj h~ VM ..,;,UOvO u • vOOu u.0000 
Tl s ;; 118 VT v,LiOvO O,CIOOO u,0000 
11 53 HT V tJ .Je::>51.13 4,9751 .J,3898 
T 1 53 HT V t1 l~•b3~3 7tY60' 11,2994 
Tl 53 HT VT Yt4675 Y,'t127 lv.169~ T 1 S4 HB V ti :Jt~5J6 6,9 6 o,010 
l 1 S4 HB VM v • OOvO u.0000 u,0000 
T1 S4 h8 VT u,OOvO v.0000 J,0000 
Tl S4 HT V"r:; i+,4444 j,4884 J,8251 
Tl S4 HT VM l.Hlld 11.v46~ lu,3825 
T l S4 h T VT 1..,; • vOvO 10,4651 ,; • 8361 
fl S5 H~ Vb .J•bd~4 '+,og92 ~.7904 

S5 H~ VM .J • u vO u,u uo v • 0000 T 1 ss h8 VT v • CiOuO 0.1.1000 v,0000 
Tl s~ ~+ vu .lel8l.8 ~.1546 4 '1~16 11 S5 VH ! • j6..>6 10,0247 11,9 60 
T 1 S5 HT VT .,) • 6 3.;,4 c;,79J6 o,9820 
12 s1 HP Vb /14014 Jtti145 7,4713 
T2 Sl h8 V 11 .JeUOvO u.ooou u,0000 
T2 Sl H~ VT ,j • COuO u.uoou veOOOO 
T2 s1 ti V!::i J1Ci804 ~.4217 .2,6736 
T2 Sl HT VM 11,;111 9,Ct31Hi 1"t0690 T2 s1 HT VT 1.1.t 2..i4 ~-~361 lu,9195 
T2 s' H8 VB Jdl.>6 0 • 4 76 4,4444 
T2 s~ t-t P. VM u • 1., OvO u,0000 \JtOOOO 
T2 S2 HP VT v,vCvO u,C,OOU v,0000 
T2 s2 rl T Vu '+ • 54;.iS j,:;;714 ~.5556 
T2 s2 ~t VH 1 .l • JbJi 11,904b Ot0689 
12 s2 Vl i,b5'1 1LJ.119u l..,;,9000 T2 S3 HA Vr;J .ntl6'+9 7.~862 ;.i • 80 3 T2 S3 hB VM ..,;,OOuO u,0000 J,0000 
T2 S3 n9 VT v,CIOvO o.c,oou ..,;,0000 

T2 S3 HT Vt.3 .J,~3~6 J,4483 ... 6243 
T2 SJ HT v,.1 7,b1.>4 11,7241 tu,9827 
T2 S3 HT VT u,3 70 11,0345 lu,4046 

f~ 54 HB VB ~.~7o3 ~.ab4E u,g773 
s '+ n8 Vr'I v,uovo O,u O Vt 000 

T2 S4 hR VT w,IJOvO (/ I (.;000 u,0000 
12 S4 HT Vo J10043 4,069b 4,4199 
T2 S4 HT VM ll•~SwS 11.i.,465 0•8~98 

l~ S4 HT VT 'It ~~6 1<.i,4651 1u,4 72 
S5 HA VfJ .)•Cl 09 4t0816 iJ,3694 

12 S=:i HA VM v,uouo O,CIOOO u,6369 
12 ss HP VT ..,;,uouo u. vooc., v,0090 
T2 ss H,. V tl ..,.1s,)a ~.1020 4',54 8 
T2 !) 5 HT VM .Jt:>8't7 7,~42~ -;,S541 
12 S5 HT VT -;,~31.18 ';d837 9,5541 
T3 Sl hR V t3 7,6911:!3 ~.4545 .,,8485 

ii ~t ~R VM 11•\J8v8 "•oggo j:8888 VT u,O ~ u,u 0 
T3 Sl HT Vo ,.~6tot1 '+,~424 412424 
13 Sl HT VM 1,.17~5 r, • ()970 '},0909 
T 3 S1 HT VT 1w,~5v4 'i.~970 'l,0Q09 
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13 s2 H8 Vb :,i,4():,;i4 C ~ t.>OY J 'i;s160 
13 s2 Hr'l VH .1 • i.101.10 v,uo0u v,O0OO 
13 S2 HR VT "', vOuO u, "000 u,O9OO 
Tl s C: r1T Vo ... j~ '+ 3 1,986b -..a eo 
T3 s2 HT VM 1 "' , i v 3 1~-~826 1v,9756 
13 s£'. f1T VT 'i.12'17 lu,:)960 j,7561 
13 S3 hB V ti 'td2-+3 :>,,632 J • 6911 
13 s ;; H8 VM 1,11C;01,1Q (J,"1000 -.J • 0000 
T 3 S3 HR VT v • CiOu0 l..,LiOvu v, 0000 
T3 SJ HT V ti :.i,40:.i4 '+,,1 0 5 • ,O6:>O 
T) SJ hT VM .J,~409 11.i,(.i900 1 •• ,a21 T3 S3 riT VT ,;, 2,i ~ • 4 37 ., • 56 
13 S4 H9 Vb .J,fi4'i7 !:l.~63, o,3584 
T3 S4 HB VM v,u01,10 u,vooo u,O0OO 
13 S4 HP VT IJ. uouo 0.0000 w,O0O0 

fl S4 hT V8 Jt95't8 4,t>734 l,890~ 
54 HT V M ll,b6'+4 11e1,11 .,,826 

l 3 54 HT VT i,f;O'+5 b,7 l'i ..,,8266 
i3 Ii HR Vu i;_,,8;;,7 7,4874 .s,gogo 
ti HB VM o11t:i01.10 U,U Ou V • 0 Q 

~~ VT u,OOUO v,c,ooo u,0OOO 
T3 S5 VB .:+,001.10 J,0864 0,0000 
1 3 55 HT VM 11Jtb57~ 1£eJ457 .,,5000 
13 S5 HT VT 1..i,,8;;, lu,4938 'i,0O0O 

Tt.OL>YbE.AR HARVEST 2JSL.ClJN1,;ARY I %RA 

TSHV ME.A NS 
====2===== 

tJ M T 

Tl Sl H~ 4 • ;;)3)6b ~.uovo a l..•OuvOa 
T 4,"177Bb ,..28l2 C 9dc73c 

2 HB :,.22OSb 1.1,GOvO a (,dUUOa 
T 4,.>101 b l.l123u4 C 9,73~4c 

l HA 5,724dc v,OOvO a 1.1,OOuOa 
T 3, 9 7 l 6 bd lv.36't7 d YebSlb6d 

4 t1 e oe.1.d11c veU0iJO a 1,i.ouuOa 
T J,91~3b lwe84o7 d 1ei.1uo4a 

!;> H~ 4,j5:;i3g 1J100v0 a u,OOOOa 
T 4el7~1) o,0548 C 'ilel374C 

2 Sl Hg 6 el 644 C 1,11001.10 a 1.,,JuuOa 
T .3,79J9b l1o1,93'i5 d u_,.5e14a 

2 H!3 5,J6.log \,/. oouo a C,,0CU0a 
T '+•)575 l1.1,71l'1 C ~,9t'.60C 

3 HB ~.c772b .., • OOvO a u.ooooa 
T 4143;,,ilb lwel8 '1 7 C 919307 C 

4 HB :>e95~5b v.uouo a 1.11 Uu vOa 
T 4,v9diJb ll,,.b1'+3 C li.ie24b3c 

~ 11g 4,~O~3b ,.i.~1.d a l.levOuOa 
T 4•cO12b v•76,2 C -, d2,9a 

3 S1 H~ :,.y9 U4 c 1.1,00uO a c,. ,uO"Oa 
T 3•c6j0b 1"' .32,5 d 't,6bl4a 

2 MB 6,297uc ,.;,OOuO a i.ieuuooa ,. J,72<t7b ll 12702 a li.1•0273d 

l HA s.1.n~db v,OOuO a u,OOvOa 
T 4.~c,.,j)b 1v,01v3 C 'l•65l2c 

4 HP. :,,757lc v,OOuO a (.,UvuOa 
T 3.~41lb lu.93'+0 a 'le4CJ10a 

5 HR 5.:,o44b 1.,.QOvO a ~,OOOOa 
T 4,J6~lb 1~,9Qv9 C 9,92tJ~c 



APPENDIX 32: CONTINUED 

uATA 
==== HARVEST 3· SECONDARY %RA , 

Tl Sl HP. Vi:; .. , 7 9u4 5tl282 Jt7838 
T 1 ~1 HR V i-l ,JI\JOiJO v,0oou .,; • 00 00 1 l Sl hA VT "'~OvO u.t.,OOu "• 0000 T 1 ~l Ht Vi:, • • 91., 4 't.1026 ;,4054 
Tl Sl ~t VM w,Sld,O 1l • 7949 L.i,8108 
T 1 Sl VT -;,581.18 'J,.::308 ·-;.1892 
l 1 s2 HR Vb jt:15J6 ~.5510 :-,7145 Tl S2 HR VM u,CiOuO (, • uOOll u,000 
Tl ~2 H~ VT .J•~O~~ V,vOOO v,0900 T 1 s2 H . V8 4 • 4:..i o.1224 i+,5 14 
11 s2 HT VH -,,Q9u9 7 .1429 11.1,2857 t l s~ 11T VT '7t~9(,j8 ll•!~37 lJ,~817 
1 l ~i H~ V d 1.1•70 ~ ~. 6 (, .,) • 1 8 HR VH "• CiOvO u.eioou u.ooo 
T 1 S3 HR VT .J,vOvO u.CIOOO Vt 0000 
fl S3 hT Vb J,JS,O 3.~106 Jt5276 

S3 hT VM 1l.7318 11 • 316 o,0302 

fl S3 HT VT l1J1Ci5:;i9 'l,497~ 'i,,477 
S4 HB Vt3 (.)d6..i3 ~.j47t. j, 838 

Il S4 HR VM 1 d6\.i6 u,u00CI u,0000 
~4 HB VT .J • OOu Cl,uOOO u.0000 

Tl S4 HT Vb ",Ci4v8 '+,,781 .:;,,4054 
1 1 S4 hT V ~-1 o,b4J5 11,2299 tv.8108 
T 1 S4 HT VT l v • b8'+ 4 <,,~257 '1,1892 
Tl 55 HB Ve J, b 1 '+B J,9106 015089 
Tl S5 h~ VM .J1t.i01.1 O,uOOCi v,0000 
T 1 S5 ~¥ VT v,vov9 u,vooo v,0000 
1 l s~ V d j • '+ 2 ~ ::>,~86~ J,5503 
Tl 55 HT VM l!,44:.,8 lv,t.14!> 1118343 
T 1 s~ HT VT 7eU3t.1 9,4972 lv.0592 
12 s1 HB Vb Je70J7 6,0241 :J,4348 
T2 Sl HB VM v,vovg Cl,CiOuCI u,0000 
T2 51 H~ VT ..;11.101.1 u.v~ov u10~90 T2 s1 H . Vu i.d2l0 j,o 4!> it, 3 8 
12 51 HT VM .,,,5::i6 7,b313 o,~957 
1~ s1 HT VT l.l,Cl,,0 Y,gf8b Ye 8~6 s2 HB V tJ .J • 1 , 4 41 13 .. .i 6 
T2 s2 HR VM u,Ci0v0 u.uoou u,0000 
T2 s2 HB VT v,lJOuO I.I, uOOO 1.1 • 0000 
T2 S2 Ht Vb <+dl2j0 :>,~632 ~1,282 T2 S2 h Vi-1 w,b9c6 (>. 16~ ';1 436 
T2 s2 t-tT VT u I ti21.17 9,7 44 -i,2308 

t~ ~i H~ Vo .11(;5w2 7, 0313 o. 5soo 
H8 VM J,1.iOvO 1.1.1.1000 I.It 000 T2 S3 HB VT .J • t,;OuO u,uoov u • 0000 

12 53 11 T Vb :J•v1o~ ~.'tg96 J17500 
12 53 HT VM Ln ~ '+ 1~,6 Ob 10,6250 
T2 S3 hT VT l.1.11,4 1CJ,ic410 lu,0090 T2 S4 HB Vu J•=>t'14 013584 "·A4 s 12 S4 118 VM VIV ' 1.10 v,uOGCI Vt 000 
T2 S4 HP. VT ,J. vOuO u.c,,ooo 1.1.0000 

l~ 54 HT Vb j, ~ 91t 1 ~.466 r .J15j0j 
~4 ~t v,~ o,~3:)3 1 l • :..~of 1 ~:A 9 4 v~ 0. 2J5 lil,o 66 

12 ss HR Ve:. 't146Y3 o,9364 "•2857 
12 ss hP VM v,uOvO u,0000 i./ • 0000 
12 s~ HB VT 1J. vOuO u.e;ooo u10000 

12 S5 hT Vi; ;;i .-:>8w6 ~.4662 Je4286 
12 ss hT VM o,j7~9 11.~607 1.::, 0000 
T2 s~ HT VT 1v,i:i5:.i9 1(.1,4046 j,7143 

ti Sl hB Vb .llb2;.i~ 'h7619 .;i. 4646 51 HR VM u,uOv u, \.100(; ueO 0 
Tl Sl h P. VT v,v0v0 (;,c.,090 u,0000 
l 3 s1 HT Vb ;)146'+5 ~.35 1 ... 2424 
1 3 Sl hT VM l .ioje 1,,~00CI 1.-5152 
T3 Sl HT VT I d0.)8 1U.1190 .;.6970 
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13 ~~ HP V1. ,.nCJ.:.3 '+106'+'i .Je2326 TJ S 2 HR VM 1J • uOi.10 v,vOOv IJ,0000 
T3 s~ H~ VT u,OOvO v,oouo v,0000 
13 52 HT Vb Jtl0~6 4,Is243 4,6512 
T3 S2 HT VH 1J.,b0!2 l ~, 't 324 1~,6279 
1 3 st: HT VT .,,i,3/9 <,.1892 '118837 
l¾ 

s . h P. Ve ., • ~6 l 5 :>,64Y7 .. al 867 s1 H~ VM "''" ~o U .l,0 0(.) .J,0 00 
T3 SJ ~~ VT ,n(;01.,Q (J. (.;QQ(., .J • 0000 
T3 s~ Vt:J • e ~ 9'+ 5 '+,~196 ~.2oa1 13 ~J HT VM 1.,u4"9 11.,, 34~ 7 ,291 
13 Sj H 't VT -,,~• vO llt.169~ -,,37~0 T3 S4 t;P V tl "' • .) .l, 6 l d03b 1,1006 
13 S4 HR V t·i .,;,001.10 1.,.uOO(. v,0000 
13 S4 HP VT 1o1,(;0iJO u,~9g9 ..; , 0000 
fj S4 HT V t3 J146'+5 ., . ' ( J,5503 

S4 t,T VM (nC,11.19 1u.J82~ L ,8343 T3 S4 HT VT ,;,b3t;l 1u,j82:i l v ,6599 
T3 S:i HB Vt; Jtb8'+2 :>,~806 o,55 4 

l~ s~ Hf:3 VM v,vOuO Ci,0000 u,0000 s :i li B VT 1.11001.10 v,UOOv .;,0000 
T3 s:, HT v~ •+., 1 v5 '+,'+693 ~,27b7 
T3 S5 HT VM .>ti6.)2 ll,173~ 1,,0219 
T3 s~ HT VT o,~474 11.1, C/559 .,_, 8361 

H.DLJYb£AR l HARVEST 3 J S L. C L lh; A Ft Y I XRA 
T~Hv MEA NS 
========== 

b M T 
1 l s1 HB 4,:,67~b v,OOvO a l,,OuuOa 

T 4.76C..lb 11.1,52'12 C ~.3336c 

2 HP 4,o07Qb v,uovo a uel684a 
T 5),(;7~8b '-•03'i8 C c,,68o4c 

3 HB :>,26i4b I,;. oovo a v,OOuOa 
T 4,~6J4b '1 • 8 3 l 3 C C,,7v03c 

4 H9 5,7649c v145.l5 a v,OuuOa 
T 3,90~1b 1v,29'+8 d 9,8997 a 

5 11B 4,o7~ u b I.I I 001.10 a Ci,OCIOOa 
T 4,c5L9b 1le29o2 C C,,5308c 

2 ~ 1 HP. ,,u5-+2b veOO..;O a ln C/OOO a 
T 4,v91¾4b /,36v8 C y e3~44 a 

~ HB 4,~9:J4b 1;,00UO a "•001o10a 
T 4,v04ob f,80~4 C c,,2006c 

~ Ii~ 6,'J7i2C U,001.iO a (J,OOOOa 
T J,7Jd6b U • 31 u6 d 1Clel17tia 

4 hA 4,o7d4b w • OOvO a u,oeiooa 
T 4,7641b ~,97o1 C 9,44~5c 

~ Hf3 S,ti971b .,;,OOvO a (i,OOvOa 
T 4elo11b l v • 64o9 C 1Ci, 0~83c 

3 s1 HR 4,odU)b 1.1,(J01.10 a u,OOOOa 
T 5 ,U21Jb 11.1,37.lO C b,97:13c 

C: r,R 5,u4J2b v,vOvO a ". ouooa 
T 4,u27ub l!,95.l9 d '7,6703c 

3 HR 5,1126b v,OOuO a C,,OOuOa 
T '+•b74+2b '1,e6,;7 c Y,786dc 

4 H8 6 • l 9 t:. Oc v,UOvO a 1.,,0uv03 
T 4 • 0 9 7 8b '7,4073 d 1 t., • 2 b <,I 8a 

~ HP. :>,27~1b v,OOvO a U • O~OOa 
T 319862b ~,46ti1 c c,, 61 l lc 
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OATA 
==== HARVEST 4: SECONDARY %RA 

T 1 Sl HB Vo ;)1C4-,,7 ~.b674 J a1250 
Tl ~l hR VM v,vOvO l.i • vOOC ;.; • 0000 
Tl S1 HP. VT w,vOvO o.eiooo i.J • 0000 
T 1 Sl HT Vo J • J8'18 ::>, ~24 'J :.>t7292 
Tl S 1 HT V1•l l~ab6'+4 c.,0396 c.i,2500 
T 1 ~l HT VT 'id1375 ~.J9~3 u,954~ Tl St HP Vb c.id2J.8 4et.3 2 • • 3 3 
T 1 s, HP Vl-1 >J • vOvO U,vCOO 1.1 • 0000 
T 1 s~ HR VT 1.i • C OuO ei.1,,000 u,0000 
T 1 s" t1T Vb -t,v2.J0 !;)a11'1b 't,7337 
T 1 S2 11T Vh 1.1,SdYS 'i, •. b'I w,8717 
l 1 s, HT VT l w • J 4'+8 "· '9 3t, -,.46 5 
T 1 S3 HP Vu ... u1.1s :>,4054 3.2609 
T 1 s · HR VM .,.;.(;01.10 li,CIOOC v • 0000 Tl 5j h8 VT v t 1,/0\,/0 v. uoov -J,0000 
T 1 S3 t-iT Vu ,Hi,6J2 4,,243 :., • 4348 
T 1 S3 HT VM 1 u. ~~" 1 9 • · 297 lu.326t 
11 S3 1-1 T VT Ji,4 ., "1 • 7297 ~.695 
Tl S4 HB V& ..1104Y7 6eJ584 :.i.3763 
Tl S4 H~ VM ',). oouo u.c,ooo v • 0000 Tl S4 HA VT v,uouo u.uooo u,0000 
1 1 S4 HT V d .,,i;s .. e Je46Bf "+•3011 
T 1 54 HT VM l,41~9.,4 12.13o .J,6022 
T 1 s .. HT VT ..,,60'+5 Y,S2Cl6 "i.6774 
T 1 S5 HA Vb J,35.::0 6.b667 4,8913 
Tl s~ 1-1 8 V ~I u,c.iouo u.oo ou ;J,0000 

fl S5 H9 VT u,vOuO u,u000 v,0000 
S5 HT V r:, :J,!)t:l<;6 JeJ333 , .. e9 A; 

T 1 ss HT VM v-37'19 11.1111 7,60 
Tl S5 HT V1 .1, ~ 3o5 lv,00 00 i,7826 

f~ ~t t1A Vb -+,44'+4 o.i1g1 /,6925 
HA. V ~I \J, C. Ov 0 v,b2 'i .J • 000 

12 s1 HR VT .JeuOuO 1.~579 .i,9000 
12 s1 HT Vb :.>, u01.1 o 3,1447 i, 473 

l~ ~l ~t Vt-1 l~alll1 lt·~2~a 1.:: • 08 79 
VT ,,.44'+4 , u6· 9 lv,4396 

12 S2 HP. Vu .. d4re ,, .. 3'10 4,4944 
T2 s2 HR V 11 iJ,uOvO v,0000 ;;,0000 
12 S2 HR VT u.vouo u,c,o ou v,0000 
T2 s2 tiT Ve ... e 9. 3 !;),t.5.37 :>,0562 
1 2 S2 HT VM 1u,b6~6 o,J41!> o,4270 
12 s2 1-1T VT J,78,6 o.,9j7 'i,5506 
T2 S3 HS Vb ::>,29 .. 1 J,J3 j J,0000 

l~ ~! HP V r1 u•LJOvO ei.0000 v • 0000 
HR VT UiuOvO '1,0000 u,0000 

T2 S3 HT Vi; '+,1176 !),p43 :> • 5000 
12 SJ HT VH iJ, b2 .,5 !:>, 14 3 :,,0000 
T2 S3 HT VT Y,41l8 ~.v47<i 'i,0000 
12 S4 HB vu • • 7 8 ( 0 5,o511 7,2222 
l2 S4 HP VM "1 1.i Ov (j, 0000 J.0000 
T2 S4 HP VT v,'101.10 v, 1.0 0 0 u,0000 
T2 ~4 HT Vd -+ • 7 8 / 2 "• 7 8 7"- J,3333 
T2 ~'I HT Vi'i v,)1v6 o,,10ti w,3333 

l~ ~~ HT VT ~. !:> 1 .. ~ lU10~83 1:J,S551 
H8 Vu . .-tofH 5,b 24 o,285 

T2 55 HB Vt-I .J1"10vO u,5882 J,0000 
T2 ss H8 VT .J•vOvO t:J,u000 u,0000 
T2 S5 HT V'i3 -t,S4J5 4,1176 4,0000 
T2 ss HT V :1 l .L.;, 6 J6 '1,411b 1.J,8571 
T2 ss HT VT Ln ?~ 13 1u,CiO 0 O lv.28:H 
T3 s1 HB Vu v•U .. 5 o,350 .. <+ .1237 
13 Sl HB VM J.uovo u.uoou u.0000 
T3 Sl HA VT w,vovo o,uooo IJ • 0000 
T3 s1 HT V fj Jtl0J6 J,4682 .;,,1546 

l~ Sl HT ~y 1.i.tl8vl li:.1~87 '·~,¢.5 Sl Ht 1J.-18v1 41,b 6<i --,. tl4 
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-1 3 !>, Hg Vb ..i • v 7 '+5 J.t.64'1 v.0773 
.;.uoug u.uoou J,0000 

T 3 52 HP. V i-1 
veUOiJ O,~OvO u,0090 

l~ 52 ~~ VT 
l,b6J4 ::> • 592 J,86 4 s~ Vb 

1 J. C, 475 ~.759£ i,3923 T3 s~ HT Vl-1 
,_,<;3 9 ~, 4241 -i,9449 T3 S? HT VT ~.y45<, o,~14 Vo ..,. , t 9 .1. 0 - .. T3 s H? UtUUiJU .;, uuu 

·7 j !:,1 Ho 'J 1'1 ;,J1l;OvO 1.1.c.ioou u • 0000 
13 53 HR VT v,l!0v0 

:S,783b J,3898 
l 3 s j HT V"r:i ... ,3,8 

1u,b10b 1.l,8644 
TJ S3 HT Vi'l lv•u5,9 Y,7297 't,60,1 l 3 53 tH VT 1,G2.>e c.1453 7, 31 i+• 6l6 T3 54 HP VB 

v,C/GvO li,i.1000 .i, 0000 
T3 !:, ij H8 VM 

1o1,CiOvO u,CiOOO v, 0000 
T3 ~ 4 HR VT 

-. , 59 .l 8 J,9106 i,4390 
13 !:,4 HT Vb 

-J • ()9 .)9 11J,1,,551j 1,,8049 
13 S4 hT VH 

-itl8J7 1u,1.i559 ~.7561 
13 54 HT VT 

... r,7 .. 4 4,t78u :i,3191 
13 s~ HR Vb 

J • CiOIJO 1,;,vooo J,0000 
13 s~ HR VM 

v.1.101.iO u,c,oou u,0000 
13 s~ HP VT 4,b780 '+,787~ 
T3 t~ HT Vk3 ... <;t'4 Y.1463 11t170 btC, (3 T3 HT VM 

-;,9448 9,7561 lJ.1064 
T3 s~ HT VT 

TLOLJYcl£AR I HARVEST 4JSLCON1.iARY I XkA 
T~HIJ ME.AN5 
===:::====== 

0 M T 
l 1 Sl H8 4, c: 1-i Ob v,OOi.iO a ". OU uOa 

T i+el:)til3b o,986'7 C ~ , O 9 :> 3c 

' HB S • 2 31 ob v • OOvO a (;,OuuOa 
T 4,o37lb '7tb912 C ~-86o7c 

3 H9 .:+,i9~3b v,OOvO a v,OOuOa 
T ),0074b lv.19~0 c r;,2997c 

4 HB 5,79'10C v,uouo a v,oouOa 
T 3,9u80b lv•b8u1 d Y,7028a 

5 Hf3 4.Y7\JOb v,OOvO a O,OOOOa 
T 4,tlO.Hb '1e03.)2 C ~,';;7J7c 

2 s1 hR 6,77l.lJC v • .::0 ,6 a v,41Y3a 
T 3eo31.J6b ll,!:>Oti6 d 9,Ybi3a 

2 H8 3,7604b v • OOvO a veOOUVa 
T 5,2670b o,~4'10 d <;.20B6a 

3 H~ 3,o7:.i~b 1.1, OOuO a u,oooOa 
T ::> • 11 U 6 be (., ~ 1 ~ 6 C Y,1~31 a 

4 HR '.),95J';; b 1.1 • OOuO a veOOuO a 
T '4,30i6b 1Jt45l.5 c lCl,2561 a 

5 H8 :;,'!Su~ g v .l 9(,11 a (;euuOOa 
T 4,~21U lv,:>4~2 C 10,1710c 

3 ~1 HR 6el8:>5 C 1o1,uOiJO a voOvvOa 
T J,Y0~5 b lu.171.,4 d lCJ.OY'.JOa 

' H8 5,~3d9c .._ • UOvO a 1.1.oouua 
T 3,t31JUb Y, J9c;. 3 d 9,7eu9a 

3 H9 ::>•cl 7 2c 1.1,00vO a 1.,,0UUOa 
T J,tl02lb 1v,90Y4 a ~,61Y4a 

4 HB :>,o4lh)c veOOvO a u,ouuOa 
T 3,o472b 1u,b5.l5 a "i,66'.)2a 

~ HB 5, vSo~b veOOvO a v,oc.,uoa 
T 4, cH,; 2b (Je79o0c <;,93::>lc 
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DATA HAKVibl' j; S~GOi~~AI~Y ~~:-1-~ ----
Tl ~1 H8 V8 t:dl'+8 <.,7416 i..,7650 
T1 ~1 11B VH ~.vouo u.~618 JeOOOO 
T 1 s1 H8 VT v,CIOv0 u.voou v,0000 
Tl Sl HT vu u,~4'+4 j,'i,26 ~.9908 
Tl Sl HT VM .l,!)5)6 1u.o 42 ll,0599 

H s1 hT VT ,; ~ £5'7 3 10.Ci74~ o,7558 
s2 h8 Vu .l•t4)B b,:i366 J,9801 

Tl S2 H~ VM v,uouo u.o09ti u,0000 
11 ~~ H8 VT ..;.uuuc 0.000v J,0000 
T 1 i2 t1 T V ti "Jt72,;2 ~-4r,o ... 9751 
Tl S2 HT VM 1t. • 60'+2 1 u, 9 ~6 ll,9403 
T 1 52 H'!' VT o,~5-t2 lv,97~6 o,9552 
Tl 53 HS V 'd j • 7 8.l8 3 • <i64 c; i+,7368 
T 1 ti HB ~~ u,uouo u.uooc, J,0000 
T 1 HA u,uOuO li • oc J0 j,0000 

H !>3 hT Vb :.>,li0:J4 4,71~Ci ~,2632 
SJ HT Vt-1 utl Oot 7,32 o 11.0526 

11 53 HT \Ii '1t1872 b, ~0,':J 1u,oooo 
S4 H'3 VfJ .)14206 4.11 6 Jt9603 

fl S4 H '3 ~~ ~:88~8 0,(;8°8 u,ggoo 
S4 H9 u • (; :) \,), 00 

Tl !> q t-,T Vu ::n71 .. 3 4,7059 J,973~ T 1 S4 HT 1/ H 1.1,t.57 t lu,i.iOOU 11,258 
11 54 HT VT 'it14, t,t;235 ,;,9338 

fl S:i HB Vb j,27l0 6,,893 .. • 8 913 
5:, ttR Vrt lii,liOuO Od,000 J,-0000 

Tl S5 H'3 VT u,l.iOuO u,ooou u,0000 
T 1 S5 Hi VG J t6075 3.77J6 4,8913 
T 1 ~~ hT V1•1 U•~~,~ ll,Y497 o,15~2 l1 HT VT 01~ 0 10,u629 ., • e, 6 
12 Sl HB Vo J , 4 1 4i 6 i,J62u 7,0175 
12 S1 HR VM ,.;,(;01.10 ~.(;13~ v•000O 
T2 S1 HB VT v,uouo e,,uoou u.0000 
12 -S l t1 T Vi:1 :) , b5.; 7 j,(i675 J,~088 T2 Sl HT Vt-1 ~•29~7 iu.429" (), 719 

l~ S1 HT VT -;,~60; u.,.429" 1,.5263 s2 HB Vb J. 8 ~ 6.2857 ,5000 
T2 52 t19 VM ;.J. oovo U,vOOO u.0000 
T2 52 H~ VT v,uouo l: ,00 1jO .;,0000 
12 ~2 H 'f Vo .Jtb4.1.0 .) • 4286 J.1250 
12 52 HT Vii 1tl7'15 11.4286 11,8750 
-T 2 -· Sc tH -VT .., • ~ 3\1-8 9•71 it3 lu.6250 
f~ ~i ~~ V cl J•"8'8 'ld866 i:0883 VM u. (; I,; u.u 0 
T2 S3 HB VT u,LJOV0 u,Ci000 vtOOOO 
T2 ~3 HT Vb :.,,~7vl !>,12o~ '.),16 
T2 S3 HT Vl'i u,~6~2 7.~79~ ~. . . 7 
12 S3 HT VT ;,45~7 "· 4/6 .,,4 41 
T2 S4 H8 Vb u,79u1 ti,'- 5 1 7,2289 
-T 2 -S4 MR \J-M 11• "OvO u.eiooo ..ie6024 
T2 S4 Hf3 VT v•QOvO CJ,CIOO(.: J,0000 
I~ 54 ~t ve .;1, ~O.H :t,0171 J,01~0 

54 VM 11• 2o4 1"•~ l'i 11,44 8 
- --T 2 s,. HT VT 1.1,49~8 Y,714J 1v,2410 

f ~ - -S5 HP, \/ rJ w .. 07't5 7 • tf33 ~-~~41 s; liP. VM v,UOvO 0, · OU w, 00 ss HA VT i.. • vOuO u,uooo v,0000 
T2 b5 HT Vb .: • £+845 t..,b667 L+,7059 
T2 ~5 11T V ~i 1 !e bO 12 12,uO OO 11 el 765 
12 S5 HT VT 1.Jt'.:>5'10 10.0000 lv,0000 
13 Sl H~ Va .oh 08 ~ 8 ~.454:> l,4074 
T3 ~1 H!) VM .JtUOvO v, v0 0 0 J,0000 
T3 S1 HB VT u,vOuO u,0o uu \J,0000 ·-n - Sl HT Vb Ja40~1 4,:2424 J,0864 
T3 51 HT VM 7,3do4 10,3030 1..: • 34 5 7 T3 51 hT VT ,.~~ .. s 9,697u lJ,4938 
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13 s2 .ttB vu '" 74.i.6 :i.4091 :::i,8824 
T3 S2 HA VM v1uOuO Cl• l/0 00 1J • 0000 
T3 S2 Ii 9 VT uevOvO u,1.100C: .;,0000 
T3 s2 HT Vt:.: j1)7v8 ;l.1136 4'1176 
1 3 S' ~+ V .1 1uf3o~ 5 • ti 8 1 b 11.6765 

··13 s! VT 1., • l c::: o.s227 1.,;, 000 
T3 S3 Ii 8 V L, /,7:;o6 9.6774 o,6298 
T3 !d HR Vn vaC.Ov ll.~ooc, u.0000 
T3 S3 HB VT u • 0000 u,c,ooo u,0000 
T3 S3 HT Vu ~ •;., 7 r.i 2 0 • t.,452 Ja)149 
T3 S3 hT Vt1 1 i. ~o '+8 1.l.$4 84 1.2,7072 
l 3 S3 HT VT l.J• 71'+3 10d226 'i,3923 
T3 s ~ nB v~ ". 7 Sw 9 !;.,c065 ~.)898 
1 3 S4 H ~ VM v • v0'-0 O,vOOCi v,000 
T3 S4 ti 0 VT waOOvO u.uooo u.0000 

Ii ~4 HT vu Ja.3704 ~.:>161 .. t1 ~;6 
S4 HT VH 1~•16~2 1'1,9677 11,3 2 

T3 S4 HT 1/T l.Jd3:.>1 ll.l.J226 ~.5608 
T3 S) H9 'lb .lel2:.i 0 2a7473 '.J • 4 64 5 
T3 ss HP V ·1 v,CiOuO 0.1.,oov utOOOO 
13 .s;) -h8 ~T v,jOuO llauO;)u .:J • 0000 
13 S5 11T VB :JI 2'12 5,494~ '+,3716 
13 S5 HT VM o.65't2 'i. , 7 4 7 3 0 t196 7 
13 S5 HT VT 1J1b542 o.~41b .,,,8361 

-lf.OuyoE.AR HARVEST 5jsi..;0 NI. ARY l %f\A 

T~HV t•1E ANS 
========== 

b M T 

Tl s1 HR 3,94vsb wal873 a 1,;. uuuOa 
T '.:h62ibb '1eU9c.i5c y, 5 6 3 lc 

,., HB 5 • .3 8 7 :ib v,20J3 a u, ouuoa ~ 

T 4 -381 lb v,50o7 c <;. S~~Oc 

3 H~ 4,u61i vaOOuO a v •Ju c,Oa 
T 5el2o '-' • 0 3v2 C 4>',3(.)J~ 

4 H9 4.~0i2b , ... wovo a 1.1,0uuOa 
! 4,7979b 11.1.70:,;,1 C ~,3001c 

5 HB 4etil72b v • vO..iO a 1..,00C;Oa 
T 4,7575b o,8813 C ~,57'l7c 

2 Sl t!o. 5,<,Jlqb Vt 20'+5 a u-O~v9a ,. 
4al4J3b Yd 6'+ 7 C lt.•v 4 c 

2 HB '..>a791bb 1.,,00uO a vaOUuOa 
T '+•0649b 1~.1610 C S,,8,u7 C 

3 H~ 3e9245b u,OOuO a v,OuuOa 
T :;j • 4 4 q 7 be 0,80~1 C ~.54\Jl d 

4 HP 6,95~7 C u,20u8 a li .OOuO a 
T 3tl910 b 11,91.,2 a ll;,141J7 a 

~ HB 6e90U7 f> ..i,CiOwO 
~ u,OUIJ0~ 

T Ja:2857 1l ,65'12 111t1BoJ 

3 ~1 hS 6al8l.3 C 1.i100uO a 1., , oouO a 
T j,:>7Y3 b 11.,.0117 d Y d~l 8 a 

~ .HB j,j4<tJb v • OOwO a i.ia0(;v0a 
T 4,2007 b -, • 364 7 C 9,54!:>0c 

3 H9 3,ol~lc v,OOuO a Cl,OOuOa 
T 2,31~1b 1,.12u1 e 1Ue14J0a 

4 HS )e9d4lb 1 ... uovo a li • 00U0a 
T 4. u2c 7b ll,50t4 C 1u,u129c 

s f1P. J,77b9b 1.,,00vOa t,,OOu~ 
T _5, 19 ::l 4bc iJ • 59,.4 cb o,977 
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DATA ·- ' ==== HARVEST 6· SECOl'iAKY 1'n. 

' 
T 1 Sl HA VB .Jt78.J8 3.,787 .Jt6842 
T 1 Sl HB VM u,C,OuO 0,0000 U,0000 
11 S1 H~ VT wtlJ0v0 u.ooou u,0000 
T 1 ~1 H , 'JB Jtd243 ~.4645 :>12632 
T 1 51 HT VM ... J2't3 b,743~ lu,5263 
Tl 51 hT 1/ T Yt64'-6 o,743~ -l,9474 
11 52 h9 Vb .l,~602 !;,,4054 .Jtl579 Ti -Si tte -V M u,b0u0 v,vOvu v,0000 
Tl ~~ HB VT u,OOvO 0,!)405 u • 0000 
T 1 s2 HT V t3 Jt78u3 4,t641J ..i,3158 
T 1 s2 HT VM u,f.7US 11,,514 d,9474 
Tl 62 HT VT .,,,4b6 Y, 297 ia4737 
11 ~3 HB V'o • tC.8.i.6 4,455~ i.a45S4 
Tl !:> 3 HO Vi·i .., • C. OvO uauO OCJ .,;,0000 
Tl S;;S HP. VT .;1vOuO v,vOOU J,0000 
.T -1 ~3 -- -H-f ._J,J t:S ;,. • 1-0-' 0 4 .. 4~54 .. ,9505 
Tl S3 HT VM 11•2245 t), 4156 1.,;, 3960 
Tl S3 HT VT '1e18.J7 C;,4051; ~,4059 
T 1 S4 He- VB )143~8 3.1746 4,4944 

- -l-1 --S-41 h-B -V-M -v .. 00\/0 O,vOOO u,0000 
T 1 54 he VT u,uO\iO U,I.IOJU J,0000 
T 1 ~4 HT Vu ,Ht.043 ~.0201 .,.,4944 
T 1 ~4 HT V M U ,~5-.iS 3,7037 o,9888 

li -54 t,-1 -VT i,,r,i t),';947 o,9986 S5 H8 VB ~•4 v3 4,'1632 0, 1 96 
T 1 S5 HB Vi·1 v,C--OvO u.CIOOU ueOOOO 
T 1 S5 h8 VT ..;,uouo v dJOOCi J,0000 
l1 s-s - HT - -V-b • 1 41-812 ~.6995 J,3708 

... --• l -- ---t~ .l1T. 
HT ~y .'i • b t :.> 4 

j.6 :i4 3f 4 ~!i 82 1l,7~7g 
~.~ C 

12 Sl HP Vb ~-~6j2 s.~524 u,3333 
T2 S1 118 VM u.uOvO u.uoou u.0000 
l2 s1 t4~ VT .., • c.9uo "1.coo9 u,0000 
T2 Sl H . Vr:, "t I 6 04 4 I; 66 ~.3810 
12 Sl HT Vi l 11,09:;,9 10. 143 ll,9048 
T2 Sl hT VT ;;,~415 lv.119u lJ,7143 
12 S2 h P. Vb .J1Ci84i7 5 • 1136 ~.7368 r2 · ··s2 HP - ·v t-1 1.1,uOCO {;,(1000 J,0000 
T2 S2 HB VT v,OOuO U,lJ0')0 v, 0000 
T2 s2 t,T Vti 't • 5 1 ~ 8 4,54r~ :ia2632 
T2 S2 HT VH 1ud6Y5 1 u • ,2 ::I lu,5263 
T2 52 HT VT 'I. 6 ~45 'ild1591 lv,0000 

t~ S3 h~ Vb Je431.t8 t;,:>66b :J,4545 
S3 h8 VM v,0 (h,O u.0OO0 ..i • 00(.) 0 

T2 SJ l:t~ \/ T vd1g)o v,voou .;eOOOO 
T2 S3 

~T 
VB 4 t3 8 3.~~~0 -+,2424 

T2 S3 V ~1 ll,41JO 11.~ 2 ~.09Q9 
T2 S3 HT VT 'i,78,6 10 t1796 'ie6970 
12 S4 HB .ve 1.18~5 7,1429 -..4693 
12 S4 11P VM J. u :)1,;Q o.~oou u,0000 
12 S4 Hq VT .;,UOuC 0 • 952 .;.0000 
12 S4 HT Vb "•t.l1.t4 J,:)714 ... 4693 
12 .S4 H'!' !l! M l~a4lo3 11,904b u,~799 
T2 S4 HT VT -, , b0.J9 lCl.1190 u • 385 
12 55 hf V t3 4:,4272 ~-~409 '...i, 08 4 7 
T2 ss HB VH .JaU0\.10 CJ, 682 u,0000 
12 ss HB VT u,l.iOvO o,uooo v, 0000 
T2 s~ HT \' 8 o•3li.i7 6,i50O 4•5198 
T2 s:, HT VM ., • ? 3 "a 7,9541 1.J.7345 
12 5 :> HT 1/ T w I 3 / 9 i.,.522 ~,6045 
IJ Sl 118 Vu .) • j 7v8 beL;241 • •2328 
T3 Sl HR VM v • i.lOuO c.ooou v,0000 
13 S1 HP, VT ..,.CiOvO 0.0000 u,0000 
Tl Sl Ht VB :>tbloO 3a614~ Se2910 
T3 s1 H . V Vi :; , u5v2 11,445b /;),4656 
T3 Sl hT VT .;;Je)8o8 Y,t3 ti 6 -,,5238 
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fi s2 HP Vb ..loll.l6 o d ,5 3 7 ;;),61d0 
S2 H~ VH u,uOvO o. uOuv ..i • 0000 T3 s2 1-l F; VT ,.1,~0ltO o.c.ouu ..1.0000 

13 52 HT \lb ,.. • 54:iS £' • CJ846 J,9326 
13 s~ HT Vl-1 lvat'.2i3 1,,i.-e 0 ~ lit3596 
fj s2 HT VT l,j 8 ..,.:i lu.73 8 3 .,,5506 

S3 HB vu .;.::si-,1 ~.~3So o,39~3 
13 s::s HP. Vi l ..; • ti O i.t 0 u.uoou v,OOOO 
fj S3 HP VT \Jf C.:01.;0 li,~COO .; • 0 0 0 0 

S3 hT Vb '+,~5:.-3 4,1120 j,4 88 4 
TJ S3 hT Vt 1 .;dlYl '1,'11170 1.::,2 09 3 
T3 s .3 HT VT 1.J, 10CJ4 Ye~476 'i, 88 3 7 
13 S4 H9 vu .. ,~9l8 6,C~06 li,6761 
T3 S4 HP VM .;,uOuO 0•0061 i,4085 

li ~4 H¥ VT .JeCJOv0 0,(1000 iel127 
S4 H. VO ... ~918 3,t364 v,0000 

1 3 S4 HT V ti 1.14~9 ::>,4545 1~.67 6 1 
T3 54 HT VT >',C..9.l9 '1,Ci970 lv,,634 
T3 s~ t:iB Vb .)•54/6 4,t02l • ,4693 
13 S5 H9 VM u • OvO o. ·ooo J,0000 
T3 55 H9 VT ..i,O~uO Cl,CIOOO v,OOOO 
13 s~ HT Vb , .. , '11 s.i2e2 :J,5866 ___ J_J - S5 J1T VM 'ie62~7 a. 179 de9385 

--- ,. 3 ~ ~~ t, T -V T .,, -02::7 9,7430 '-i,4972 

TEDl.JY~~A R HARV[ST 6) SLCLtli.,Ar~Y %RA 

T~HV HE Atl S 
= = = = =-= :: = = = 

0 I i T 

Tl S l HP J .'.;) d22 b 1,,,(J01,;0 a 1.,,0vv Oa 
T '.) ,vl7.lb 1.06'+6 C c,7797c 

2 h P. 4.C.i1J5b u,COuO a 1,,elb.;2a 
T :i.cS37b 'l e65o4 C Y,4b4Vc 

3 HI=! 4t33;_,5b v,u01.,0 a v, OvvOa 
T ~ ,b3cj 0 b Lo110Ld C 'td.31., c 

4 -h8 :,.~67Yb v,U0"0 a u, 00u0a 
T 4 ,70.:..3b v,21'-i3 C Y,0742c 

5 H8 5,7511b ..,,0000 a C.,.QOl;Oa 
T q •~19lb lu,24o5 C 'Jd520c 

2 Sl I, C3 o ,'.;)lo.3c v,uOvO a 1,;,J(.;(.,Oa 
T J,74.20b l.1..4303 d 1 u , 2;cs 3a 

2 Hr' 4,97~4b 1,,,QOuO a v .OuOOa 
T .. ,77olb 1v,307 7 C Y,7~45c 

3 tl9 :,,62~4~ v,OOuO a t,:,OOvOa 
T 4.Ciolu lv,62/1 C '118b64c 

4 H8 0 ,2072c .... v~vO a u tl ~o4 a r J,!:>:")17b lu,9O1O d Y,6~u5a 

) HR J,45u9b ,,.,. l ~h-4 a u,oouoa ,. j,6935c c., (;i)',1 6 d ti,9~:>0d 

3 Sl H~ 1 ,54-'bg u • U 1)..; 0 a O,OvvOa ,. q ,o4ll ;;.. • J? .::5 '1t3tJ7 

2 hA 6,26i~c v,vOuO a v, oeiuo a 
T 3,7209b l •, ~5~8 e 'i,22:)ld 

j HB S,oSJUb v,0O0O a v,OuuOa 
T 4el5l9b '1.l5o7 C 9d7'12c 

4 H9 7,77o2b vd;,7l5 a 1.,.7vi+2a 
T 2,7427a v ,4? .. 5 be ~.9t47c 

~ HP. 4,63~8b v,l,Q1.,Q a 1.1. vCli. O a 
T 4,Y976b 'i,0941 C 9,6222c 



APPENDIX 33: PERCENTAGE OF ALL OVULE TYPES IN PRIMARY HEADS 
AT THE FIRST AND SECOND HARVESTS (5 AND 10 DAYS 
AFTER ANTHESIS). 

%AA = ovules with active stigmas %RA = rudimentary sterile 
ovules %BA 

%CA 
%DA 
%EA 

= 
= 
= 
= 

swollen conical shaped ovules 
cylindrical shaped fertile ovule 
shrunken, shrivelled sterile ovule 
distorted conical shaped ovules 

H.OliYblAR 
DATA 

HARVEST 1iP~l MAnY TuTAL~ 

•=== 

tl 
Tl 
T2 

l~ 
T3 
T3 
13 

~; 
SJ 
S1 
s2 
S3 
S1 
s2 
S3 

T(ODYblAR t HARVEST liPrllMA~Y TuTALS lAA 
T~ MEANS 
======== 

Tl 

i 

l 

60,5670b 
5,6953a 
2,0938a 

2 

11,u0:J4a 

~:ll~~~ 

3 

H.OD't'bl"R 

DATA 
HARVEST llPKIMA~Y TuTAL~ t XB~ 

•=== 

s1 s~ 
S3 
Sl 
s2 
S3 
S1 
s2 
S3 

TCODYU£AR 
Ts MEANS 
======== 

Tl 
2 
3 

0,u000 
Q,0000 
3,9604 
2,0305 
2,46J1 

12•6697 
1,9048 
6,4516 
6,1033 

b,1340 
Cl• IJOOO 
4,1264 
7,u707 
j,7736 
~-7018 
5,1282 
7, ,.> 3 94 
3,7209 

I HARVEST liP r< IMAr<Y TL.iTALS 

1 2 .3 
3 12088 ab O,u OOOg J • 161,JO ab 
9,5337b 3,50 0 11 u,73~a> 
3 12660 ab 5 • u 8 0 lib o,7)j<ilb 

1,49,~ 
v, ooco 
1,4151 

19,5000 
'+•2654 
7,8341 
2,76~0 
1,4493 

lv,3774 

I IBA 



APPENDIX 33: CONTINUED 

Tl DUY~ EAR I HAP.VEST 1 JP rd MA 1<Y Tu TA L ~ I •CA 
DATA 
==== 

T 1 
T 1 
T 1 
T2 
12 

li 
fj 

Sl 
s2 
S3 
s1 
S2 

it 
s2 
S3 

0.000 
36-139 
76-147 

f
3.535 
4•857 
5 • 00 

es.128 
67.4J1 
74.884 

0,000 
15.419 
64 .1501 
52.00 

ia,120 
2.e1

9
1 

1188 
o9,0o2 
681b68 

TlODyulAR a HARVEST 1;P~IMA~Y TuTALS a iCA 
T~ MEANS 
s======= 

T 1 
2 
3 

1 

o,OOOa 

~r:~it- 0 

2 

20.3.25b 
74e3S6n 
69.926° 

3 

TE0DYtiEAR I HARVEST lJPrll~AftY TuTAL~ I %DA 
DATA 
sc:c 

Tl 
fl 
T2 
12 
T2 
T3 
T3 
T3 

s1 
li 
S1 
S2 
SJ 
S1 s~ 
S3 

46•6599 
52,4664 

7,9208 
0•0000 
0,0000 
Q,0000 o,oouo 
0,0000 
0,0000 

e;.uooo 
34tl584 

0,v000 o,uooo o,vooo 
0,1.1000 
v,v000 
0 • 1.1000 o,uooo 

v,00iJ0 
s9.o3u8 

Y•9057 
v, OCJOO o.ovoo 1.,.ooc,o 
t,;,OOuO 
ei.0000 
11,00uO 

TEODYtiEAR l HARVEST 11PKlkAKY TUTAL~ lDA 
TS M(AN5 •===::c: 

Tl 
2 
3 

1 2 

15,6200 a 40,5519 b 
0.0000 a o,oouo 
0.0000 a J,00\lO: 

3 

:.J,94~2 a 
\J,OOvO a 
v,OOuOa. 



APPENDIX 33: CONTINUED 

n :oo YcEAR 
DATA 
s::sc 

fl i~ 
T 1 S3 

t~ s1 

~i 
T3 s1 
13 ~i 13 

Ts MEANS 
•======= 

Tl 
2 
3 

TEOCYbEAR 
DATA 
:as= 

Tl Sl 
T1 s2 
Tl S3 

I~ S1 
s2 

f~ S3 
St 

fl s2 
S3 

H.ouyuE.AR 
lS M(ANS 
•-======= 

Tl 
2 
3 

a HARVEST 

8:8888 
0.0000 

10•o~99 
~•4 26 

10100 
0•9524 
1,a,13 1,8 9 

1 

010000 a 
S,2334b 
1,4621a 

t HARVEST 

1~1674 
1 , 040 
21,7ts2 
24,673 
161749 
1$1742 
1 , 0 4 8 
171972 
20.188 

HARVEST 

1 

2 

2 

lJPrdtiiAhY TuTAL~ 

8:~888 
0 niOOO 
'111.1404 
0,-;4~4 
l1J1 8 
2•U513 
2•~936 
'+ el 860 

3 

v,uouoa 
le50~7a 
c! • 80 7 5 ab 

1' Ptd ~Ak Y TuTAL~ 

,1.~S~ el• e 
16•055 
26,766 
201755 
17,902 
25'128 
~• -560 
l •2u9 

1> P,< 1 MAt<Y TuTAUi 

3 

2o,604a 20 ell 8a l 7, 9'.)8a 
23,547a 20,716a l7,51.16a 
2t,791a 21,873a .1.8,2o3a 

I XE~ 

v,ooog u, ooo 
o,oouo 
t:g8g9 

,36i5 
1t36i5 
U,96Cl~ 
~-358 

a XRA 

,2,bo6 
~2.026 
16,0JB 
19,oog 
~4,64 
17,972 
2111Y6 
29.oti~ 1 , 4 5 

I IRA 



APPENDIX 33: CONTINUED 

H.DU'r'cEAR HARVEST 21PrdMAkY TuTAL~ XAA 
DATA :------

1 l Sl O.O OOJO u.u ... ooo CJ•0U0v0 
T 1 ~ ~ o. OvOJO v.01.1000 o.ouuuo 
T 1 s :; 0.00000 ~,ovooo 0.00000 
T 1 S4 0,460d3 · ,OvOOO a.ouovo Tl S5 o.48544 ~•OvOOO 0•51~46 
12 Sl 0 • 00.0JO o •. ovooo o.OOCJC/0 T2 S2 o.oooJo C•Oi.,OUO 0.00000 
T2 SJ O.OOOJO u • 01.1GOO o.0 00vo 
12 S4 o.ouoJ0 )101,1000 o.o ocoo 
f~ gr ~.oog8o t: Zco66 8:88888 ,00 0 
T3 s2 0.00000 a•OU0O0 0.00000 T3 S3 0.00000 ,0IJ000 o.ooouo 
T3 S4 0,000.00 .oi:iooo 0,00000 
l 3 ss 1.3cBJ9 :;;.01.1000 0.00000 

T::; MEANS 
======== 

1 -~ ~ 5 

Tl OeoOO J O a U•0v0.J0 a 0•000v0 a 0-15361 a 0133363 a 
2 0.00000 a o·,ououo a -0.00000 a ·0.00000 a 0,65041 a 
l 0100000 a 0,0(1000 a 0•000uO a 0•00000 a 0.46296 a 

H.DOYtH.AR I HARVEST 2>PrdMAkY TuTAL~ lBA 
DATA 
==:z= 

'f 1 51 •). 00v0J0 ,.,.(,iOvOOO U1i.10 0 (iv0 
T 1 52 o.oouo ·.io ·.1,001.1000 u • 00 0 <.iuO 
Tl S3 O,OOOOJO 0,oovooo 0 .c,0 0 000 

fl f~ 0. 0000 1.)0 v-.9Al4lb u•88oogo 0,000000 1i1,0 vOO o. 00 0 
12 s1 OaOOuOOO .J.:1 O.OuOOO o.ooooog 
T2 ~2 u ,OOuOJO 1,1,001.1COO CJ,\1O O(;O 
T2 53 J,000000 ..;,OOuOOO u11.10vOOC 
12 S4 fJ • 0000 :.)0 ,., • OOuOOO u,1.coouo 

·f3 ~r ~:£888~8 i~ 8£t888 e:888~88 
T3 S'" 0,000000 11 ·1 OOvOOO u.000000 
fl it B:888888 ~~ 88~888 8:~g~~g~ 
-, 3 s~ 0,000000 v. C;CvO 00 u,vOOOOO 

I~ MEANS 
=======~ 

1 4 5 

Tl O•JOO0JO a v• •JOUO0O c\i,vOUOvO a l.i,.>05610 a O•wOOOOO a 
2 O•Ooo·ooo a Q,OtruOOO cil•u000.;0 a u,vOOOOO a 0 1 v00000 a 
3 O•OoOO OO a O,OOOOUO a0•U000v0 a U1317400 a 0•.JO0000 a 



APPENDIX 33: CONTINUED 

Tt.--ouyuf.AR : H"ARvf ST 2JP,rIMAt-<Y TuTAL.~ I ~CA 
OATA 
&c:: 

Tl Sl 0.000 o. ovo O,OQO 
T 1 s~ 2.000 9-302 3.9()2 
Tl 53 39,6Yl ~2,511 i6•1Y0 
fl ~~ 9;•949 1a:9~~ ~-9J6 

.728 ,320 
T2 s1 16,829 '6•04~ ;4,630 

t~ 5 " 5.461 · e9.39 4t7J7 
s~ 75,3Ci2 01.2 9 02.160 

1 2 S4 70,233 75-369 ~O.Ud8 
T2 s~ 73,6 ti4 75 -122 79,4~6 
T3 ~1 ·63.9!,9 - } -4h(H6 70,.313 

fi i~ 73,4 30 74'384 ,9:g~~ 81,106 75,598 
Tl S4 71,9f6 ·t~:~1~ ~7•6!9 T3 ss "7 .7 8 6,3 6 

Tt.oby ~tAf~ I HARvtsT ·21 P,d MARY TUTALS r- xc·A 
T~ MEANS 
~======= 

l (. J 4 5 

1 1 O. 000 a 5a0Cl8 a 42,7-;8 b 76 • 5 7 9 b 77,939d 
2 '.)9 d 9 7 c 73 d 75 a 79,6U0 d 75,2jO a 7 ~,077 a 
J 6<,;.437 a 11. ·95~ a 78,i~Ba 73,466 a l ,257a 

T£DDYtiEAR 
- i·DA • HARVEST 2>Pr<lMAkY TuTAL~ • 

DATA 
er;:: 

T 1 Sl 71,3::>7 c 0 ,4Ci0 cC,5~~ 
T 1 s2 ¢ 8 ,0 00 c9,JCi~ 72.1<;'.) 
T 1 SJ 35,567 27eg9 40,476 
T 1 S4 0.000 0 • vO 4,126 

t~ S5 0,000 g,ooo 9,009 Sl 5,654 _ • 64 6 ,40 
12 s, 0.000 o.ouo o.ouo 
l~ s~ 0.966 0,457 O.469 

54 0.00 0 o . ouo 0.442 
12 S!J f.10~ 0 J)_~ .a" 0 o.ueiu 
ti S1 .s 3 0,481 3,646 

s2 0,000 0•0¥0 0,000 
13 S) 1,382 0.4 6 3,571 

li S4 o .. 92{> - .0•46) 1.429 
~; 0 .00 0 0.000 0.000 

·H:ouy1H.AF{ ' HARVEST 2t~H1~ARY TuTAL~ t iuA 

Ts MEA~S 
za====== 

1 2 3 4 5 

ll 77t453 C u9,8j2 a .>4•4~oc 1, J 7 6 ab o.oooa 
2 5•'>36 b 0.0U0 a 0,6.d a 0.147 a O,OOOa 
3 1 • R tl 3 ab o ,o-oo---a l • 8 l 1 ab 01'1~"a 0 • 000 a 



APPENDIX 33: CONTINUED 

n:-oDY UEA R I HA~VEST 2JP ~ 1MAKY Tl.HAL~ ' %£A 

DATA 
a:::a= 

T 1 ~ l 
Tl ~2 

fl s;; 
S4 

11 s~ 
Sl 

'f2 s2 
T2 Sj 
T2 ~ '+ 
12 s~ 
ti i! 
13 S3 
T3 S4 
T3 S5 

T~ ~l (I\N$ 
~sc::t=:: == 

1 1 
2 
3 

OovO OO 
0,00 00 
4•o-31i2 
1,0433 
~•9126 

2 ,9268 
3,J654 
2•'+155 
8d7p 

10, u 4 e 
5•0761 
2,tj986 
O,9217 
0,925t 
3,703 

1 

o_. ooo oa 
14.1816b 

2 • 9 ~ 75a 

2 

o, oouoa 
3,';792 a 
4,j7'41 a 

OovOOO 
VH, 000 
i•~699 

• '7 6 3 3 
5,7692 
,.~625 
5-, -; ll-0 6 
c.-~132 
1 • 'i 7 u 4 
,,~2(, 8 
)eJ654 
J•~409 
0,1/569 
i: , .) 1 4 e 
s·. J5 r 1 

l 

~.oo"oa 
,,20:.,0a 
1 • 2 2 i 4~ 

iJt 000 0 
c.,u(,(10 
v,ovgo 
C,4~ · 7 
itl546 

1 • 0 ~56 
~-0316 
j.2804 
1.n9 9 
~.7410 
0•520!> 
6,2bi7 
1,70~7 4,26 7 
7,01 5 

4 

2, 7 5 ' la 
4 • 0 3 7 Sa 
c • 5 (. ::, tj;i 

5 

-+ • 612 2a 
u,2388a 
.., • 3 59 Sa 

tEODYBEAR I HARVEST -~IP ~IMAKY T~TALS lRA 
DATA 
•=cs 

T 1 
T 1 
T 1 
Tl 
Tl 
T2 
T2 
T2 
12 

t~ 
13 
T3 
Tl 
13 

c:=====:. 

l 1 
2 
3 

l 

2 8 ,643 
J O,O UO 
20.1 0 3 
14,747 
20,874 
24,390 
21 .1:54 
21.256 
21,395 
16,268 
29.442 
23,671 
16,59 0 
-22.2-22 
17,13 0 

2 4 5 

27,547abcd 2 510 9 9 cd ""0,7l9abed 18,b J~abc i7 • 115b 
~ 1 , () l 6 abed 2 2 • 8 4 b abed , 7 • 5 " 4 ab ;:: 0 • ~ o :.> abed i 7 • 0 3 3 b 
2 5 , f 9 3 d 2 3 • 6 o 7 bed , 8 • 8 " ') abed t. 2 • 7 6 y abed , 6 • Q 2 :) a 



APPENDIX 34: PERCENTAGE OF ALL OVULE TYPES IN SECONDARY HEADS 
AT THE FIRST AND SECOND HARVESTS (5 and 10 DAYS 
AFTER ANTHESIS) = %AA, %BA, 

TEOI.JYulAR 
DATA --------

Tl 
T 1 
11 
12 
12 
T2 
T3 
T3 
13 

s1 
52 
S3 
Sl 
st: 
S3 
Sl 
!) 2 
S3 

Ti:.(;l.Jy1.,E AR 
T !) "'-EAt-lS 
======== 

T 1 
i 
3 

H.ooy ... [AR 

lJATA 
====-

T 1 
1 1 
1 1 
TG 
t~ 
T3 

t~ 

s1 
s~ 
53 
Sl 
S2 
S3 
Sl 

~~ 

TLDl'Yu£ AR 
T~ 1-'l[~~s 
======== 

1 1 
2 
3 

%CA, %DA, 
%EA, %and 
%RA, as described in Appendix 33 

6 fl .2J 0 
71,212 
43,5 0 4 

6. e;;7 
33,918 
14.2 8 6 
48.4.21 
14.2a6 

3,8~5 

-,.AA 

. HA~VEST lJS~~(JNLJARY TUTAL~ "J.AA • 

1 2 3 

7J.8 92d 08.J1 0 d .)a•Bl8c 
9 • 0 4 8 ab 2 2 • 3 i 7 abc 1 3 • 3 ti 4 ab 

2 f'i • 71 9 be 2 6 • 9 J :> abc 7,4()2 
a 

HARVEST liSL.CL !Jl.,A~Y TUTAL$ I :bA 

o .OJ') o.ouo 
o.O •JO 

17,241 
8,772 

24,4~0 
4,737 

19,524 
16,3~3 

0 .0 00 
9,091 
1 .t 17 

l5•2b7 
18.Q90 
19.Ql4 
,3.737 
12,935 
13a613 

O,OvO 
O,C.uO 
o.s1a 

~9,lu6 
9.e90 

,2.613 
17,400 
13 -125 
19.~08 

HAP.VEST liSLLO NuARY TOT~L~ .. &A 

l 

n,"'JOa 
23.P, ]Bc 
1r;.312c 

2 

3 • J J O ab 
12 • 2 51 be 
1Sol':15c 

3 

o.s .. sa 
~2•0-+2C 
.i.t,5.>lC 



APPENDIX 34: CONTINUED 

TLD[,YuE.AR 

DATA 

HA P. VEST liSt..CL l~uARY TOTAL~ I .. cA 

==== 
1 l 
T 1 
Tl 
12 
T2 
T2 

ti 
T j 

Sl 
s~ 
S3 
Sl 
S2 
S3 
Sl 
52 
S3 

0 .0 0 0 
o.ouo 

14.851 
43.678 
29.825 
32.653 
1s.203 
41.905 
s o .273 

TE.DuYut.AR 

T ~ t·l f Ar,.. s 
HA RVE~T liSL~~N~ARY TOTAL~ I iCA 

======== 
Tl 

2 
3 

l 

n.0 ·J Oa. 
31.112e 
21.959bc 

o .ouoa 
J8.Q77C 
2 9 • 0 J 4 be 

3 

l 5 • 2" 1 ab 
J7•2J4C 
-;6•O:>2c 

Tt.OuYoU, R 
DATA 

HARVE~T liSLCGNUAHY TOTAL~ I ~DA 

==== 
Tl 
T 1 
Tl 
12 
T2 
T2 
T 3 

l~ 

Sl 
~2 
S3 
S1 
52 
S3 
Sl 
s2 
S3 

T~ fvi [t-NS 
======== 

1 

0.0000 
0.0000 

14•b515 o.uovo 
o.uOOO 
Q.UOJO 
0.00..:io 
0. 0000 
0.0000 

2 

L,u'JOO 
Li•uooo 

~~•4637 
U•uOOO 
U•UOOO 
e,.uooo 
(;.vovo 
li•l.iOvO 
LovOOO 

3 

T 1 ·J • 0 () 0-0 a -0 • u OU U a 1 o , ~ 7 J. 4 b 

2 O,Ol) OOa O,OOuOa l.i.OOllOa 
3 0 ,00UOa O.OOuOa u,COuOa 

1.i. 0 0uo 
vtOOuO 

11-3990 
u,ovuO 
CnOvOO 
Ci•OvvO 
1.oouo 
1.1. oouo 
u • 0 (.; i.)0 



APPENDIX 34: CONTINUED 

Ti:.DliYLJ[A P. 

CATA --------
l l 
T 1 
Tl 
T2 

t~ 
T3 

li 

51 
s:ic 
S3 
51 
S2 
S3 
Sl 
s2 
53 

===-==== 
1 

0.000 0 0 
o. ouooo 
0.00000 
1.14943 
Oa584JO 
O,OuOuO 
0,52632 
0,47619 
Oa54645 

2 

:>,0 ... 000 
o.ouooo 
1 ell 7 J2 
1,2/369 :;,ouooo 
J,OvOOO 
,.0,020 
'a9Y502 
3,6t.492 

3 

2 1,73887b 0•194~3ab C,OOOvOa 
3 0 ,A4~84~ O•49O41a 1,40379ab 

0,0UuUU 
0,00(,u0 
O,OOOuO 
2,793JO 
o.OO0u3 o,ooov 
o,O OO uO 
o,0Juuo 
0,00000 

"' [ A 

T t.01.JY uE. AR 
Q,;TA 

HARVEST lJS~CG N~AKY TOTAL~ : ~RA 

--------
11 
i 1 
l 1 T, 
l 2 
T2 
T3 
T3 
T 3 

51 
S2 
S3 

~~ 
S3 
Sl 
s2 
S3 

T,) l·i (ANS 
=====-=== 

11 

2 
3 

1 

31,7~0 
28,7d8 
26,733 
31,034 
26,901 
28,571 
31,053 
23.81 0 
28,962 

2 

26.tOBa 28.aooa 

2F': • ?2 3a 2 7. 0 ,Joa 
27•162a 2 8 • .3 4 6a 

3 

.:::8•4:i2a 

'i.. 7 • 3 j 9a 
,8,5-lla 



APPENDIX 34: CONTINUED+ 

Tt.DliYul:.AR 

DATA 
==== 

Tl 
r 1 
T 1 
11 
Tl 
12 
12 
T2 
12 
T2 
13 
T3 
T3 
T3 
T3 

S1 
S2 
S3 
S4 
55 
s1 
52 
S3 
S4 
S5 
Sl 
S2 
SJ 
S4 
ss 

======== 
Tl 

2 
3 

0.000 
0.000 
7 .i '.)1 

52.778 
75,455 
44 • 4 44 
59,0'11 
71,204 
J7,500 
73,333 
48.077 
61,622 
68.1 1)8 
59,322 
61,714 

1 

o,oooa 
52•146b 
5 4 • ~ 11 be 

o.0 1Joa 
63•01 7be 
55 • 4 H be 

u.ouo o,ouo 
8,458 

')6,977 
cS,979 
cO,843 
c6,071 
:)':)e ,962 
o3,9~3 
04•286 
50-303 
')8,940 
68,421 
64,912 
61,728 

J 

61 H6a 
1. 3 • 1 u 5 be 
u6,6'+8e 

4 

~4,435bc 
:i4 .tH 2bc 
o3e569be 

Tl00YdEAR a HARVE~T 2i~~coN~AHY TuT~L~ ~DA 
DATA --------
ll 
T 1 
Tl 
T 1 
T2 
12 
12 
T2 

t1 
Tl 
ti 
13 

s1 
S2 
S3 
S4 
S5 
s1 
S2 
S3 s ,. 
ss 
Sl 
s2 
Sl 
S4 
S5 

l5 MEANS 
====:=::= 

Tl 
2 
3 

74,7 1)6 
69,022 
62-130 
16.111 
1.121 

22,222 
10,227 

3,665 
30,978 

4,615 
19.2J1 
8,649 
3,784 
9,605 
6,857 

2 1 
7t,188e 
lt,,395ab 
15,1Q3b 

• 69,4 'Hc 
6, 412ab 

l3e2Jt3ab 

70.556 
70,)49 
04,677 
ll,047 

3,608 
11,446 

1.766 
10 -345 

4•6S1 
10,204 
~0,606 

7,205 
2,632 
5,263 
4,938 

.3 

v319,6c 
6 • 5-, 7 ab 
4,0JSa 

4 

14•51 7 ab 
14,27lab 

6,4Y7ab 

5 

.J7,105c 
w 3 • 0 70bc 
o 3,481 be 

5 

7.172ab 
j. 1 • 522ab 

5 • 765ab 

+ Ovule types "A", "B" and "E" were not present at 
the second harvest (10 days after anthesis) on 
secondary heads 



APPENDIX 34: CONTINUED 

==== 
1 1 
Tl 
Tl 
Tl 
T 1 
1 2 
T2 
12 
T2 
T2 
T3 
13 
13 

fi 

lLD0Yo£AR 
T ~ I-IEi-1~ s 
======== 

Tl 
2 
3 

25,294 
30,978 
30,769 
31 el 11 
16,818 
33,333 
30,6d2 
25 el 31 
31,522 
22,051 
32,692 
29,730 
28.108 
31,073 
31,429 

1 

28,212 a 
31,459 a 
29•~~5 a 

2 

30,509a 
30, S 71 a 
31d31 a 

,9.444 
~9.651 
t:61866 
31,977 
30,412 
27,711 
32 d 43 
33.7~3 
Jlo395 
25•510 
~9.091 
33,775 
28a947 
29a825 
::S3d33 

3 

.::9,7J8a 
J0•2.>9 a 
~9,317 a 

4 

31 ,(.;41$ a 
:S0,917 a 
29,933 a 

5 

,5,724 a 
,5a408 a 
J0,754a 



APPENDIX 35: PERCENTAGE DISTRIBUTION OF "A" (OVULES WITH 
ACTIVE STIGMAS) AND ''B'' (OVULES SWOLLEN AND 
CONICAL SHAPED) TYPE OVULES IN 6 POSITIONS 
WITHIN THE PRIMARY HEAD AT THE FIRST HARVEST 
= %AA, %BA. 

TEDIJYlllAR I HARVEST 1> i'UM~RY I IAA 
DATA 
assa; 

Tl S1 HR Vb J•tl6't7 1l.v04b 

1
J.~303 

fl Sl HB VM 1i1. uo1.10 l't.tL325 ~•4080 
s1 t1B VT J•J816 17.2249 .9104 

fl s1 HT VB :J,7911 5.7416 )t4726 
rl Sl HT VM 1 !;) • 45o9 lo,74~4 1'+•9,54 

Sl HT VT g • 76.d 5,26 2 it • 9 5 1 

fl S2 HR Vt; '+,l,3~9 U,vO00 u,0000 
si HB Vt,, v•'+4o4 u,CiOOO l.i • 0000 Tl s2 HB VT 1J•b9(;9 U,'100u 1.1 • 0000 

fl S2 hT V0 •te48'13 ~.475£ u,~405 si ti T VM o,52v2 4+,4554 1 • 621 Tl S2 hT VT ~,<i9v6 1,4651 ~.3216 

fl 
S3 tiB VB u,COvO U,4587 u,4717 
S3 HR VM v,oovo v,0000 u • 0000 
S3 h~ VT v,CIOvO u.uooo v.0000 

fl ti H. vu 1.1 • ~ 9"' 1 u.4587 1,415' HT VM 1•48;>1 u.9174 ;;i,188 
Tl SJ hT VT .. ,,. y91,;l 1,b34'1 lt4151 

f~ s1 H~ Vt; v,OOvO 1.0101 u • 0000 
S1 HB VM v,uovo o.uooo IJ,0000 

t~ Sl H~ VT v,CIOuC u.5051 u,0000 
S1 HT VB v,uovo ~.5253 l,5000 

12 Sl HT V H v,OOvO J,~3$- ~.5000 
12 Sl hT VT v,uOvO l.C1101 ~.sooo 

li s~ hA Vb ,J' oouo 0 • 1.1000 ...i,0000 s, i,B VM V 11.101-8 v • vOOO v.0000 
S2 hB VT u, 001.1 u,eiooo lo)• 0000 

12 s~ HT V ll v.uovo u,Ci00u u,0900 
T2 S2 HT VM ~ • 001.iO CJ,li717 l.i,4 39 

t~ S2 HT VT V • CJO\.IQ o.ooou v.0000 
S3 h B Vu 1,1 t 't 5,5 u,0000 v,0000 

12 s j hA VM iJ,l.iOvO C,Ci000 v • 0000 
12 S3 HB VT v,11ovo O,uO OU v,0000 

fl 
s~ ~t Vb v • C/01.i0 u.eioou IJ,0000 
S3 VM u,4'5~5 Cl• 0000 ~.0000 
Sj 11 T VT wtVOvO u.oooc; J, 0000 

fl S1 H8 Vl3 v,00\.tO u,uOOO \J • 0000 
~1 118 VI-I u,Ci0v0 u,uoou IJ,0000 

Tl S1 H 8 VT v, v9vo v,uOOO v • 0000 
Tl ~1 hT v~ ..;,It e;.2 2,0513 1,3825 
T3 s1 HT VM 1.i • 1.101.10 0,'10 00 l,3825 
13 ~1 11r VT 1.1, "7 o2 u • ~ 12t.l v,0000 
13 s2 HB Ve v,uovo Cl• 1.iOOCi l.i • 0000 

H 
S2 HR VM v,CI0v0 v • C;OOu v.0000 s~ ~t VT v • ()0\.10 v,4587 v,0000 
5~ Vb \J • "6v8 u.~174 1,4493 
Si hT VM .; , 1.iOuO Ci,ll0Ov v • 0000 

fl s· 11T VT w I I.IOvO v,'1000 v,9662 

li 
s~ hR Ve; v • 46'15 (J,(;,000 v,0000 
~j HB VM ...i,C,01.10 u,uoou v,0000 
SJ ~~ VT v,OOvO u,CIO00 \J. 0900 Tl S3 Ve U, OOvO u.eiooo u,4 17 

li Sl HT V.M Vtlt6'15 O,vOOO J.4717 s~ HT VT IJ,00v0 vd1000 IJ,0000 



APPENDIX 35: CONTINUED 

TE:DO'fciEAR I HARVEST 1> r't<lM~RY I lAA 
TSHV MEANS 
saz=a==s=::1 

ti M T 

Tl ~1 HB Ye60UOb 11, 08u2bc l.::•6390C 
T 5e6705a 1:;i.11u2a Se6672a 

2 HB 1-3453a ve14'Jll5a 0,2990a 
T 2 • 460 7 ab 4t,91.:6b 1,8324a 

:; Hq 0.3101a v.oovoa u,ooooa 
T 0,Y546a ~.53u4a le41)4a 

2 ~1 HA Ot33o7a "'•OOuOa Udb64a 
T 1,3418a Je0118a 0,83()7a 

2 HB u.oouoa u,001o10a u,ooooa 
T 0,0000a u,31~2a O,OOOOa 

3 Hq uel5C8a "1•00u0a v • OlJvOa 
T o.oooua u .15v8a 0.ouooa 

3 Sl HB 0,00CJOa 1.1.oovoa u,ooooa 
T 1,30J3a l.i • 46u8a Cid297a 

2 HB v,ooooa v,OOuOa Ciel52Ya 
T 0,9425a I.I. oouoa CJe3221a 

3 HB 0d565a v,oouoa o,ooooa 
T 0,1572a 1.1,31.~7a C,,OvOOa 



APPENDIX 35: CONTINUED 

H.ODYbEAR I HARVEST 1i fRlMARY ' lBA 
DATA 
••== 

Tl Sl HP. Vb OovC.OvO 119138b 0.00000 
Tl Sl HB VM o.c.001.10 6122010 1,49254 
Tl S1 HR VT 010vOvO 0.00000 0.00000 

fi 
Sl HT Vu 01000vO 0,0vOOO 0.00000 
Sl HT ~~ 0 IO C.01,18 O,uOOOU g,oooog S1 111' o.c,uou o,oeiooo .0000 

T 1 s~ t1R \ltj 0,0Ci0v0 O,C,0000 0.00000 
fl Sr HB ~~ u.~vOvO 0.00000 0.00000 s~ HB 0,JOOvO 0.00000 0.00000 
fl S2 HT Vb o.ue;ovo 0,00000 o.oooog 

~2 11T VM 01000vO 0.00000 0.0000 
T 1 s~ HT VT O,CCJOvO O,OCJOOO 0.00000 
Tl Sl HB Vi, 2,4?5~5 0,45872 0.00000 

ft SJ 

~~ ~~ 014~~i.15 ~•J76 • ~ 0,47178 
Sl 0.4~ vs .4~8 010000 
S3 Vt; o,ueiovo 0,4!>872 0.00000 

Tl Sl HT VM 0 • 4<,51,15 o.o~ooo 0,94340 

fl 
Sl 11 T VT o.~091.1~ l•l 615 01oogoo 
s1 HB VB 0 • U b 2•~2~25 4,go oo 
Sl HB VM 0,0CJ01,1Q O, 0 05 4 • 0000 

fj it ~l VT o.o~gvg 8•5~605 i•~ogoo Vb 1.0 ~ • O · 00 • 0 00 s1 VM OoOvOvO 2,St525 .00000 

f~ t! HT VT Oe:>07<.>1 1,01010 2.so909 1-18 Vb o.ooovo o,ouooo 0.94 8 
T2 s2 HB VH o.ooovo 0.00000 0.00000 
T2 s2 HB VT o.ooouo o.oc,ooo 0.00000 
T2 52 hT v~ 0.9~;,2 1•6fl679 1,69573 
12 S2 HT VM 1.4 ~3 1,8667'il 1,42180 

f~ t1 HT VT g•uCiovg 8•08800 8:88888 hB Vi; • i.iCiOv ,o 00 
f~ Sl HB VM o.9g1,.,s o.ouooo 01ooogg 53 HB VT 0.4 24 0,0jO00 0146 0 

f~ ii nt Vi;j t:~!~~! ~-o 010 ~:~861X VH •6l15b 
T2 Sl HT VT 0,904.,8 o,oooou 0.00000 
T3 51 1-18 v~ o.uvovo 0,51262 0.00000 
li S1 ~~ ~~ o,ogo1.1g g-00000 o.0000~ 

S1 010 Ov .00000 Oe4608 
Tl s1 HT Vb 1.4 ·- aJ1 o,,~2e~ 0,00000 
Tl s1 HT VM o.41619 3•0 692 1184332 
tl 51 11 T VT 0.0001.10 1•02564 0,46083 

s2 HB VB o.ououo 0,00000 0.00000 

fl t~ HB V11 018uovo 0,00000 0,00000 

~t VT O, CiOUO 0,00000 0.00000 
13 S2 Vb 2•!0415 2,29356 0,48309 

fl S2 VI-I 4, 4747 4t1,944 0,96616 s~ VT o. oovo 0,91 43 0.00000 
Tl S3 HB VB 01409'+8 0,00000 0 .-94 34 0 

fi SJ 11B V M 0,JOOvO 0,0Q00C.1 0.00000 
Sl H9 VT o,009uo O,QCIOOu 0,00000 

Tl S3 11T VB 2,j4 '+2 0,93023 3,30189 

li S3 11T l/M ~-~474~ ~•7907u 5,18~68 
S3 HT VT , 381i .oooou 0,94 40 



APPENDIX 35: CONTINUED 

TE.OCiYtilAR I HARVEST 1' PR1t1ARY I lSA 
TSHV ME.ANS 
zms&z:cz:: 

b 1-1 T 

11 Sl HP. 0a6J796a 2 • 5 70Q8b o,oooooa 
T o,ooouoa O,Ou01.10a O,OOvOOa 

2 HR o,oooooa OaOOOvOa o,oouooa 
T o,oooooa o,ooouoa o,oooooa 

3 HR 0•977(;9a 0,7ts0~6a o,31792a 
T 0•1:>2Yla 0,479It8a 0,45b72a 

2_ ~1 HB 2 • 3 'i 4 ~ 9 be 1 • 5 0 1 o 8 abc 1 • 0 U 1 6 H ~g· 
T Oa8J84la 2,508~2c 1133924 C 

2 11B 0 • 31596 ab o,ooouoa o,oocooa 
T 1•5b92~b 1a595'+8b o,ooc,ooa 

3 HB O•OUOOOa Oa301~6a o,30444a 
T 2•690d6b S, 136:;i6c o,30166a 

3 S1 t,B Oa17094a O,Q001.10a v•15361a 
T 0 • 6 4 7 13 ab 1•7~8c1b 0, 49~49 ab 

2 HB o,ooooua o,ooouoa o,OOOOOa 
T 1•6Y361b 3,08070c Q,30~b1a 

:s hB 0,47096a u,OOOvOa o,ooouoa 
T 2a19318b 3a442i6b Q,6274~a 



APPENDIX 36: PERCENTAGE -DISTRIBUTION OF "A" (OVULES WITH 
ACTIVE STIGMAS) AND "B" (OVULES SWOLLEN AND 
CONICAL SHAPED) TYPE OVULES IN 6 POSITIONS 
WITHIN SECONDARY HEADS AT THE FIRST HARVEST 
(5 DAYS AFTER ANTHESIS) = %AA, %BA. 

H.DCYL.(AR HARVEST 1J ~ ~(.; o,.., OAR Y %AA 

D/\TA 
==== 

l l Sl HA Vb '1•6774 L>.~743 lJ.,2903 
1 1 s1 HP VM 2,.581,16 l't ... 690 21,5054 
l 1 !) 1 H~ VT 17,74l9 lo.~841 17,2043 
l 1 Sl HT V tl ,.ei8o2 ,.752£ '+ • 3011 
T 1 Sl HT VM 1i.•~91.13 1~e'i21ij lJ,9785 
1 1 Sl HT VT '+'3011 6,194 :J,9140 
Tl S2 H~ Vb 1.-0102 t>,:i85'1 i,9174 
Tl s~ He. VM 2u£1d 1'+,o4t>5 2,,4876 
T 1 S2 HP. VT 1o,18l8 lb.181b 1'1,8347 
1 1 ~2 HT v~ J,53;;4 Jdi3U.3 t.,4793 
Tl s~ HT VM l1o1.C>Ool 13.1313 lu,7439 
Tl s2 HT VT 1•C61.16 o,i606 ,,958 
H S3 H~ vu • 4f;7 '' 933 ·153~ S3 H8 VM ~•4 ~6 (i • 0 39 liJ, 62 
Tl S3 H8 VT i,40:;i9 0.1453 1,,4352 

fl t~ HT Vb .:i,c;9v4 .;.t5gu J,6269 
HT VM 1 id c.2 3 • 1 · 6 '1,8446 

T 1 !) 3 t1T VT J,96v4 J,J520 J,1088 
T2 Sl HB Vu J,CJovg 1.~73'ii J..1173 
T2 s1 hP Vl'1 tJ • Ci Ou u,0000 u,0000 
12 s1 HP VT ,,72'+1 v,6369 l,6760 
12 Sl HT Vb I,). cowo .3.1847 l,6760 
T2 Sl HT VH t.,29o9 .;.i 847 J,9106 
T2 ~1 HT VT i_,t:,7.:i6 l,'i1vb .i.,6760 
12 !) 2 w~ Vo -+ • e 7 o4 ;;,;176 v • 0000 
T2 S2 hl3 VH J1,6J2 ;2,v101 i.i, 5 4 95 
T2 s2 hR VT U .1111 ,,5276 W, 0000 
12 S2 HT Vr:J ld6'16 3,0151 l,09d9 
f~ ~~ HT V ~ 7,ogc::3 t>,;i4~7 J,84g2 HT vi ... CJ J6 3,~1 6 l,64 4 
12 ~3 Hp. Vt;; ~•0612 1,4634 i,0050 
l~ S3 H !? Vt-1 !•1.12v4 iJ,0000 1J, 0000 
l 2 S3 H~ VT .::.~510 u.4878 " , 5 1 j 6 12 S3 HT vu i,.(14U8 2,4390 J,51 6 
12 !) 3 hT VM 'i • 59 ~ 8 :>.3~5~ '+,0201 
T2 S3 HT VT ,.u2vq O,', 56 ... 0201 
T 3 !) 1 HR Vt:1 :H,6.)2 o.uo oo , ... 2 328 
13 S1 H~ VM Li.78'15 u.uo 00 lol t 3492 
13 Sl H8 VT 1)178'15 U,(.;QQC, o,3492 
l 3 Sl hT VL> ,,u5,6 ,,5253 ,d 164 
l 3 Sl 11T VM f • 36 c.i 4 S,C15J!:> ;J,~910 l 3 Sl HT VT J'1579 IJ. (10 1)(/ JI 201 
T3 s2 H8 Vo ~, ~ 01t8 3.4826 • ,3750 
13 s2 He VM v•001,;Q 1,lf9~5 ll,8750 
l 3 s~ HR VT ! • lf~C6 .:'., 4 6 6 lJ,6250 
13 s2 HT V8 .:: • 3 ! 0 J,48~6 1.2100 T3 s2 H't VM .)t('.301 6,46 7 ll,5 50 
T3 s~ HT VT J,J3.d J,482C. :.J • 6250 T3 S3 HR V tJ .JaU0V0 l,';;707 l,5464 
13 S3 H8 VM v,vOvO v,voou v.0000 
li ~! HR VT .J, ';;4" 4 o.uooo "·~~73 H,. Vt; !ev9,9 (J,00 00 .:: • 7 3 
1 3 SJ HT VM 1,(19,9 1.~707 ~.6701 
1 3 S3 HT VT l,Ci9t9 1•(1471 ~.0619 



APPENDIX 36: CONTINUED 

T£D0YulAR & HARVEST 1) .1LCO l,OAR t %AA 

T~HV ME.ANS 
========== 

t;;i M T 

Tl ~1 HR ll•i+l40b 2!,18:;;)QC 17e84j4C 
T 4ei472a 1Jt73-'7b ~.46~9a 

2 HR 10•03~8b 1'td1J4c 1~.7~~8c 
T 3eul::.>Oa 1••49.>7b ~.69jJa 

3 H8 )e62'tJab leb34lb '1•3£oBb 
T 3,~4ei4a ue71v5b 3•47J7a 

2 ~1 HB 0,79/la v,001.iOa 1,34!)7a 
T 1,6202a Je13,4a ~el5J5a 

~ HB 2 • 7 3 2 0 ab "• 6 0 7 6 ab :,e5462bc 
i 1,7612a t.,,06J7c j • Oti65 abc 

3 HP 1•o4.32 ab u,34vla 1,850) ab 
T 2 • 6 6 :j 6 ab -+,65'73b ~, U C,~4 ab ' 

3 51 HB j • l 6;; 3 ab l,37-,6C 7.) 7'76 C 
T 1,b9.Jla :,; • 90 J 3 be £, 992 7 ab 

2 HO 3,~541 a '+, 4 5:;;. 8 ab 4,647 0 ab 
T 2d712 a /,o6u3b 4 el4 70 a 

3 HB 1.03-,oa 1.1,UOUO a 1,0413a 
T 1,2234 ,.77(9 1,4006 

a a a 



APPENDIX 36: CONTINUED 

H.DDYolAR HARVEST 1i ~~r.;o,~oARY ~BA 
DATA 
==== 

T 1 Sl HA Vb 1,,/t 1.101..0 v.1.ioou 1.1, 0000 
T 1 !:il hR Vh iHl.iOvO v,vOUO v,0000 
T 1 S1 hR Vl v, liOvC v,uoou .J,0000 
11 Sl HT Vb J, 1:i OvO 0 ,0000 1.1, 0000 
T 1 Sl HT VM JavOvO U,(;(100 u,0000 
T 1 !:il HT VT 1,1 • u Ov 0 u,uooo J,0000 

t l s2 HB Vu 1.1, 001.18 1•?~)2 J,0000 
S2 h~ Vr-1 "'• 1., Ov 7,:i 5b ..i • 000 0 

T 1 52 HB VT J, (. 01.10 u,ooou u,0000 
T 1 S2 11T V L: J,(;01.10 U,vOOv u,0000 
Tl s~ HT VM ,Ji(; OvO u,uoou iJ • 0000 
Tl s~ HT VT ,; , i.lOuO 1.,,vooo v, 0000 

fl s - He Vo ...i,(.OvO u,0000 u • 5 1 8 1 sj HA VM J, li 01..0 \.l,~587 U,0000 
T 1 S3 H~ VT ,.;.(;01.10 o.~587 v,0000 
Tl !) 3 tiT Vu u,CiOvO u,COOO u,0000 
fl s· HT VM ...i,1.101.10 c.,, 1.ioov J,oogg sj H't VT IJ,U0\,/0 (.,. (.;QQ(J 1-1, 00 
T2 Sl Hq Vb ~•~~o9 J,b~17 Jt5866 
T2 Sl 118 VM :., • ' "'4 4,4 80 u,3799 
12 Sl H~ VT '+•~~JO 5,0Y5~ w,193z 12 Sl H. Vb • • '+ 1 v,ei~6 4,6 6 
T2 Sl HT VM , , c .;i6 l,, 3'i 1.:: • 8492 
T2 Sl HT VT .i.ol4'74 C,,0000 J,9106 

f~ !) , hR I/ 0 ~:rgy~ 5,~~76 J,69g7 s~ HR Vt'i 4, 2 C> 1, 9 9 
T2 S2 ~f VT J,:;.8 • 8 J,(;151 u,0000 
12 52 V tj 1Je(JOvO 1,5075 l,0989 
T2 s2 HT VII ,.; • uOi.10 ~.c,101 i.1978 
T2 s, HT VT \JtCi01,;Q l,5075 ~'1978 
12 S3 HR Vo Jd16~2 J,S/024 7,0352 
T2 ~3 H~ VI~ v • o 3, 7 U,487b J,0151 
T2 5j ~~ VT (J,t,3.::7 3,4146 Jt5176 
12 53 Vb iev4v8 1.951~ w,5025 
T2 S3 HT V M '+ • 59 l 8 6,0r3 u,0402 
f~ }f HT VT t:~~~s j:4 ~~ t:sg~~ 11B V'iJ c.t oo ~.9619 T3 11e VH v,vOvO 
T3 Sl Hl3 VT ...i~52t.13 :.::,52~j o,8783 
13 ~1 HT V tj ..; .1.,01.10 .,.~354 1.1, 0~00 
T3 Sl HT V ,~ ,tl0J3 luelOlu J,1 46 
13 S1 HT VT ,.:,7"9 4,~4~5 !,5873 
1 3 S2 liB Vb Jt71'+3 ~.~811 u,6250 
Tl SL: t,P VM ... ,8;;7 C,46 7 dd~~O T3 s~ H 13 VT "• ~8 l 0 ~.4876 '+ • 3 0 
T3 S2 HT V ci l,42.:.6 0,0000 u.0000 
ti s2 t, T VM .. ,;i:8:.,7 0,9950 u,ooog 

S2 t1T VT l,42~6 v, CIOOO i.J,000 
,. 3 SJ HB V tj 1,e3-,,3 .: , t; 1 78 J.1546 
T3 ~3 H~ VM <i,vOuO u,5236 J,6082 
13 S3 ~~ VT i.73,2 i,CJ942 '+,1237 
T3 S3 VB le'13~3 2, !it942 410309 
1 3 SJ HT VM f,bS1,13 4,1i20 '+•1237 
T3 S3 HT VT i,73£2 1.~ 07 .,5464 



APPENDIX 36: CONTINUED 

T~H'v M£ANS 
========== 

0 M T 

Tl 51 HB 0,uOuOa v,uOvO a <.i,OvvO a 
T J,u;)vO a 1.1,00vOa (1,0000a 

2 HB o,~0:)1 a ~,52~3a u,ouOOa 
T CJ.t;OvOa 1.1,001.10a v,OuvOa 

3 H!3 Oel7i7a 1.1,1e ... 2a Ci el 862 a 
T 0,0000a 1.,,00vOa u,oouoa 

2 51 H8 3 • I/ 0 2 4 ab '-'•OOJ6b ~,2741 b 
T 1,J4:.,7a ::J,66)5b 1,6bo7a 

' H~ 2 • 'i 414 ab "+,60i9b 1,2000a 

T 0,ti6dt:Sa l,40i6a 1,2351a 

3 HP 4,66o3c J • 3 7 tiS ~b 4 • 5t: 16 ab 
T l,49d2a u,48f1 1,49Q7a 

3 ~1 HR 1,::>303 .,5873 3,31U0 
T 1 el 7j5 :;,.1270 c;,5706 

2 liA 3 • l O o 1 ab v,29,8c J • 0612 ab 
T 0,4702a i,76v2a Cn4762a 

3 Hfi 3 • 13 7 J at H3773a :t'. • 9o J4 ab 
T 1,::;id<J2a :.i,49:.i3b 1,91+98a 




