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I. INTRODUCTION 

The potato is one of the main food crops grown in New 

Zealand, and has been established since the time of European 

settlement~ In the earl7 years production was conoerned mainly 

with meeting the demands ot the growing population. This resulted 

in a rapid and steady increase in the total acreage grown. How­

ever, in the last decade, increase has been gained largely 

through intensification o! crop areas rather than their extensific-

ation. 

resulted .. 

Coneequently 0 a diminishing increase in acreage grown has 

The above pattern is clearly illustrated in the follow-

ing figures (extracted tro• Farm Produotion Statistics of New 

Zealand 1963 - 1964}; 

I!.!£ 

1955-56 
1960-61 

1964-65 

Aoreye 

17.665 
22.334 
25 .. 969 

Total Yield 
(tonJ -· 

100.677 
190.438 
243.000· 

Yield 
(ton/acr.) 

5.70 
8.53 
9.36 

Marked increases in productivity have been brought about 

by icproTements in general crop husbandry and an increase in product­

ion efficiency. Notable progress haa been made as a result of: 

(1) The introduction of new varieties with high yielding 
capacity and resistance to oertain disease;~::-

(2) The establishment of the National Seed Certification 

• 

Sche■eJ 

Better knowledge in the use of fertilizers; 

Specialisation of suitable areas in potato production; 

The use of modern technology and methods in general 
crop aanagement. 

estimated figure at the end ot 1964 • 
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In spite of these approaches there remains much to be 

studied. Mundy (1966) emphasised that because of rising costs 

in potato production, orope ot at least 10 tons per acre will 

have to be grown if the venture is to be profitable. Undoubtedly 

there is a need tor more intensive research on improving methods 

of growing potatoes. 

One a8pect which has a major influence on plant 

population is seed spacing and seed aize. The project reported 

herein w~s designed to study the •ffect ot different levels of 

spacing and seed size, together with their interactions, on 

terminal yield of potato orops. 

In view of the need to study other important factors 

influencing yield, the investigation was extended to include 

the etteots of seed spacing and size on growth and development of 

the crops. 





2.1. THE EFFECT OF SPACING AND SEED SIZE 
ON YIELD OF POTATO CROP 

Spacing 

2.1.1.1. The Effect of Spacing on Total Yield 

An important aspect ot plant population studies is the 

spacing distance between plants. Bates (1935), Singh (1952), and 

Toosey (1958) have suggested that each sprout on the seed tuber 

ultimately separates from the mother tuber and may therefore be 

considered as an independent plant. The stem number per unit 

area was considered by Reetsman & de Witt (1959) as a measure of 

plant population. Later, Holliday (1960} defined total population 

as the product of the mean number of eprouta per set and the number 

ot sets per unit area. 

Bates (1935) carried out a combination of within-row 

spacing and eeed size trials over two seasons using two varieties: 

Eclipse and King Edward. The spacing ranged troa 12 - 15 inches 

between aets and 28 inches between rows. Although the resulte 

were not statistically significant, he showed that there were 

differences in yield in favour of the closer spacing. Further 

study of this aspect waa carried out by Findlay & Sykes (1938) in 

two seasons, which led to the conclusion that within the limits 

or the distance adopted (12 to 21 inches), wide spacing reduced 

the total yield. Singh & Wakankar (1943), with spacing treat-

mente 6 9 9, and 12 inches between seed sets supported the above 

results, except that between 6 and 9 inohes there was no sign-

ifioant difference in ~ield. The disadvantage of planting sets 

wider than 12 inches apart was further emphasised by !vine & 
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Montague (1955). Chandra's (1961) trial showed that total and ware 

yields were higher at 6 inch spaoing than at 8 or 10 inches. 

Singh (1952) in two contrasting seasons (a normal season 

and a season of summer drought) found that the total yield of King 

Edward spaced at 8, 12, and 16 inches increased •ith closer spac­

ing in the normal season, but did not differ significantly in 

the drier season. Roer (1955) suggested that the yield per plant 

increased with wider distano•• but close spacing wae more favour­

able under good growing conditione. Taha (1961) over two seasons, 

using spacings ot 12, 18 9 end 24 inohes emph&siaed that the effect 

of spacing on total yi~ld ie dependent on the growing conditions 

and length of season. Thus, the advantage in yield per plant 

from the wider spacing doea not compensate for fewer plante, so 

that the advantage in yield per unit area is with closer spaoing. 

Bre■ner et al (1961) agreed with the above result and euggested th~t 

although the total yield per unit area increased as spacing 

distance decreased, a lower total yield per plant reeulted/ a£ 
the close spacing, mainly due to differences in bulking rate. 

The effect of row spacing on the growth and development 

of the potato had also been studied by Singh {1952), who measured 

the height·and dry matter content of plants apaoed at 8, 16, and 

24 inches. He found that in the early stages, height decreased 

with increase in planting distance, and dry matter per plant 

increased as the spacing widened. As the season advanced, the 

widely spaced plante mads up height and produced more leaves. 

The advantage in dry matter per plant was such as to equal the 

dry matter production of closel1 a~aced plant& on an equal area 

basis. T&ha (1961) and Bremner & Taha (1966) concluded that wi? 



5 

spacing produced a higher total dryweight than the close spacing, 

but the proportion of dry matter entering the tubers appeared to 

increase with decrease in spacing distance. 

With regard to the spacing distance between rows 

Davidson (1925), quoted by Taha (1961), studied rows 24, 26, 

28 and 30 inches apart, and found that the average yield decreased 

slightly from 24 to 30 inch rows. A trial carried at Staten 

Foraogavirksomhed Denmark (1958} over 4 years, suggested that 

* greater distances between rows than the normal 63 cm. could be 

used without entailing much yield reduction. SYensson (1961) 

with twelve trials over two seasons studied the etfect of distance 

between rows (60, 70 and 80 ems.) on three varieties, and con­

cluded that distance between the rows had a great influence on the 

yield. Yield increased at the closer row spacing. 

The influence of irregular planting distance on the yield 

of the potato orop has also been studied by many workers. Among 

them was Davies {1955) who used mean spacings of 6, 14, 22 or 30 

inches and with irregularit1 for each mean spacing varied from 0 

to 100%. He !ound that irregularity had little effect on the 

total yield except at the vide spacing. Similar results were 

found by Haugdal (1958). El Saeed (1963) with two years exper-

iments showed that there was no aignifioant effect of irregular 

spacing on total 11eld except for an apparent depression in yield 

caused by irregularity in apaoing at the high seed rate in 1961 

when the crops were badly damaged by frost. 

1 inch= 2.54 oms. 



2.1.1.2. The Effect of Spacing on 'l'uber Size and 
Tuber Humber 

In normal agricultural practice, yield is usually 

divided into table, seed, and a•all potato. 

6 

Bates (1935) tound that the ware (table potato) yield 

over a 1i inch riddle was similar from sets spaced 21, 18, 15 and 

12 inches, but the yield over 2¾ inoh wae reduced as the spacing 

decreased. When the yield of ware was expreaeed as a percentage 

of the total yield, however, it showed a decline ·with decreased 

spacing. The aboye conclusion was supported by Findlay & Sykes 

(1938) with the further point that wide spacing increased the 

average weight ot individual tubers and the number of tubers per 

set. Singh (1952) and Jessup {1958) similarly found an increased 

tuber size and number with increased spacing. Tinley & Bryant 

(1939) in a trial with Great Scot and King Edward varieties, found 

that 12 inch plantings, produced a larger total yield of ware 

and seed than any other planting distance. However. Taha (1961) 

found that during a wet season (1960) the spacing effect on tuber 

size and number was not significant. But during the dry season 

(1959) although there was no significant difference between the 

ware yield at 18 and 24 inch epaoinge, both were significantly 

higher than at the 12 inch spacing. Svenaeon (1962) with 15, 

30, and 55 cm. spacings, found that tuber yield and size 

increased aa the space between plants increased. El Saeed {1963) 

found that irregularity in spacing had no effect on ware yield 

and tuber number. 
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Seed Size 

2.1.2.1. The Effect of Seed Size on total Yield 

Seed tuber is usually measured by weight although some 

inYeatigatore use diameter of the tuber. In New Zealand seed 

sizes of 2 9 3, and 4 ozs. are available for normal agricultural 

practice (Hadfield et al, 1952). 

Sala.man (1922) was one of the earlier workers who 

investigated the effect of seed tuber eize on the 1ield o! the 

potato crop. He carried out experiments on the variety. Barley 

Bounty, using seed sizes varying from 0.6 to 5.33 ozs., and 

found that the total yield varied directly with the weight of the 

tubers planted. Bates (1935) using average seed weights of 1, 

1.5, and 2.5 ozs., (King Edward) found that the yield increased 

with eeed size. Many experiments which followed (Findlay & 

Sykes, 1938; Tinley & Bryant, 1939; Singh, 1952tDiaz dt Mendivil, 

et al. 1953; Roer, 1955; Elbe, 1957; Antehev, 1959; Taha, 1961; 

Suri, 1963) have confirmed that with constant spacing total yield 

increased with large seed. 

That plant growth from large eeed ie more vigorous than 

that from emall seed has been emphasised by many workers. Singh 

(1952) determined dry matter, number of leaves, and height; and 

Taha (1961) studied leaf area and axillary branches from different 

seed sizes. Both found that large seed had an advantage with 

regard to all these attributes during the early stages of growth, 

but the differences lessened as the season progreesed. Emergence 

from large seed ia earlier than from small seed as was emphasised 

by Singh (1952), Roer, (1955), Ivine & Montague (1955). E1ba-
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(1957), Toosey (1959), Bremner et al (1961}, and El Saeed (1963). 

The greater vigour or plants from large seed haa been 

explained on the basis that large seed has more reserves, greater 

initial meristematic oapital, and higher relative growth rate 

(Bremner & El Saeed, 1963). Danny (1929) using seed of 28 grams, 

examined the dependence of shoots on the mother tuber by amputating 

them at different stages of plant growth. He concluded that the 

potato plant was dependent on the mother tuber from sprouting, 

emergence and up to the stage when the leaves of young plant8 

a.bout 2° in height were :fully expanded. 

independent of the mother tuber. 

Thereafter it became 

The number of sprouts developing on a seed tuber has been 

shown to vary with the size. Batee (1935) counted the sprouts 

developing from King Edward seed weighing 1, 1.5 and 2.5 ozs. The 

mean number of sprouts developed by these tubers were 2.82, 3.37, 

and 4.55 respectively. Other workers (Singh, 1952; Roer 9 1955; 

Toosey, 1959; Reetsman & de Witt, 1959) have reported similar 

results. Tooeey {1959) with varieties, King Edward and Stormont 

480 9 round that the number of sprouts per set increased in pro­

portion to the weight of seed. 

2.1.2.2 The Effect ot Seed Size on Tuber Size and Number 

S3laman (1922} suggested that large sets tend to produce 

a heavier yield than small eets 9 but that the crop produced by 

small sets is made up of larger tubers. Bates (1935), Fin1ay & 

Sykes (1938) and Tinley & Bryant (19}9) found that the yields of 



9 

ware (greater than 1i"} and of seed (ti!: - 1i") were high from 

large tubers. Bremner et al (1961) concluded that a greater 

proportion of the production from small seed fell into the ware 

category. They suggested that within the range of seed rates 

normally used for ware production, small seed would have a 

greater advantage in ware and total yield over large seed, at 

the same seed rate. This is in variance to the results of Taha 

(1961) who found that in 1960 ( a normal season) the large seed 

was significantly superior to the small seed, but in 1959 ( a 

dry season) the difference between seed sizes was not significant. 

A great deal of evidence indicates that tuber number 

increases with increasing seed size (Bates, 1935; Findlay & 

Sykes, 1938; Ivins & Montague, 1955; McOubbin, 1955; Taha, 

1961; El Saeed, 1963). 

The effect of stem number on yield and size of tubers 

haa been studied by Toosey (1958, 1959}. He found that the number 

of tubers increases in proportion to the number of sprouts per set 

with a consequent reduction in the individual size of tubers. 

Roar (1955) showed an interaction between variety and seed size, 

and indicated that a variety with a very low number of stems and 

of tubers (Arran Consul) reacted more favourably to an increase 

in seed size than one with more normal tuber and stem development 

(Kerra Pink). Birecki & Roztropowiez {1963) suggested that 

larger seed tubers provide a larger number of eyes and therefore 

produce more stems. Consequently a greater foliage area is 

produced and this in turn, results in a higher yield. Kapoor 

(1954) and Haugdal (1957) 9 attributed this higher yield to a 

greater number of tubers produced despite the fact that the nro-
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portion of large tubers in the yield decreases. El Saeed (1963), 

later explained that this was due to increasing intensity of inter­

tuber competition. 

Seed Rate 

Spacing and seed size are the components or seed rate. 

The former determined the proximity of plants to each other, and 

the latter is one factor governing size of plants (El Saeed, 1963). 

Boyd & Leseels (1954) attempted to treat the problem of assessing 

seed rate (the net weight of seed planted per acre), as distinct 

from the specific effeotB of epacing and seed size. The results 

ot a survey of main potato-growing areas in England and Walee, 

Boyd & Lessela (loo.cit.), suggest that: "provided the optimum 

seed rate ie attained, then the precise combination of seed size 

and epaoing distance appears to be of minor importance." Thie 

implies, that 9 within fairly wide limits, the di!ferenoes in 

yield (total and ware) from various seed size and spacing com­

binations at the same seed rate, are practically negligible. 

At lower seed rates small seed is superior, on the other hand, 

at higher seed rate large seed is desirable. Holliday (1960) 

and Taha (1961) oonsider this superiority of small seed at low 

and moderate seed rates to be due to more even shoot distribution. 

Holliday (1960) suggeeted that the numbe~ of developing 

tubers is closely related to the number of ehoots. Shoot numbers 

are to a greater extent increased by closer spacing rather than by 

increasing size of seed. This conclusion seems to be in agreement 

with Reetsman & de Witt (1959). Bremner et al (1961) found that 
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shoot number per unit area is a better basis for expression of 

plant population than seed weight per unit area, being largely, 

though not wholly, independent of seed size. Further more, 

Reetsman & de Witt (loo.cit.) suggested that since a linear 

relationship exists between the number of shoots and the total 

surface area ot tubers, it should be used to express seed rate 

rather than the total weight planted per unit area. 

Boyd & Leasells (1954) related seed rate to yield with 

the following regression equation: 

where S = Seed rate in tons per acre, ls= total yield in tons 

per acre at seed rate s
1

, Yo= total yield in tons per acre at a 

standard seed rate So, b1 ~ a constant. Using this equation, 

by varying either seed size or epacing, the difference in result 

was to0emall to be of much practical significance within the 

normal rang& of seed rates used. 

aboTe result. 

Holliday (1960) confirmed the 

2.2.. GROW'.l'H AND DEVELOPMENT 

The Leaf Area 

Several direct methods for measuring leat area of potato 

plante have been used. Bald {1943). developed a series of 

standards ot known leaf area tor estimating the area of individual 

potato leaves. Broadbent et al (1957) estimated total leat area 
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o! potato plants from determination ot leaf area ot a small number 

of leaves per plant. Procedures involving use of a photoelectric 

cell were carried out by Maggs (1956) and a modified technique wae 

developed by Voisey & Kloek {1964}. An air flo• planimeter waa 

used by Jenkins (1959). Recently a rapid method tor determining 

lea! area of potato plants by measuring the width and the length 

of the leaf blade was introduced by Epstein & Robinson (1965). 

However, indirect methods have been widely used in 

dealing with large numbers of plants. 

A ,,Punch method0 was first developed by Watson & Watson 

(1953) tor measuring leaf area ot sugar beet. The original 

method involved by preesing a punch (a steel pipe) of known diameter 

(1.¢ inch) through a layer of leaves. the area of which are measured. 

From this the leaf area of the eample ie eeti■ated simply by area/ 

!reah weight ratio multiply by the total fresh weight ot lamina. 

Thi8 technique, however, was modified by Taha (1961) where a 

punch of 2.27 ems. crosa~sectional area was used tor measuring leaf 

area in the potato plant. 

2.2.1.2. Leaf Area and Leaf Area Index 

Although several parts of the plant may be involved in 

photosynthesis and contribute substantially to dry matter accum­

ulation, the leaf is by tar the major organ conaerned with this 

process. Gregory (1921) hae emphasised that the total dry weight 

o! a plant, excluding reserves of material in the seed, results 

almo~t entirely from the assimilatory aotivity of the leaf surface. 

Hence the development of the leaf surface must, to a large extent, 
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determine the rate of increase in dryweight of a plant. 

The development ot the leaf surface depends on factors 

controlling leaf growth. Studies on the influence of light, 

(Gregory, 1921 and Watson, 1947) found that the relative leaf 

growth rate increased with inoreasing light intensity and duration. 

Temperature also influences the leaf developaent. Gregory (1928, 

1956), Milthorpe (1956, 1959), and Blackman (1956) have suggest­

ed that the rate ot leaf production increased with temperature up 

to an optilru.ll, and remains constant thereafter. Leaf area is also 

greatly dependent on nutrition and water level. Nitrogenou8 and 

phosphate fertiliser were found to inorease leaf area per plant, 

while potaeeiu■ had little etfect on lea! area of various crops 

studied by Watson (1952, 1963). Although different crops react 

differently to restriction ot water supply, in general, drought 

reduces the leaf area ae reported by Milthorpe (1945) and Watson 

(1952) .. 

Superiorit1 in leaf area of one plant or apeoies over 

another must be the result or superiority or one or both of the 

components of leaf growth, i.e •• leat eize and leaf number. In 

experiments with wheat, barley, sugar beet and potatoes, Watson 

(1947, 1952) showed that variation in leaf siee was a more import­

ant cause ot differences in leaf area per plant than variation in 

leaf number. This was supported by Radley (1963) where the late 

sown potato variety Uleter Torch, gave greater leat size and 

therefore ultisately higher maximum leaf area indices. Taha (1961) 

however, studied two varieties of potatoes, and found that vary­

ing leaf numbers were responsible tor leaf area index differencee. 
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Bald (1943. 1946) euggeated that if emergence date was 

the same, various potato varieties would grow at the same rate 

in the early stages of development. Differences in the rate of 

expansion of leaf area wculd appear at a later stage when the 

leaf area of late varieties continued to incre,:.se after the onset 

ot flowering. Total leaf area of late varieties will there£ore 

be greater in the end than that of the early varieties. Also, 

greater total leaf area may be contributed by a higher production 

or axillary branches (Taha, 1961). 

As agricultural yield is usually measured in terms ot 

weight ct crop per unit area of land, leaf area per plant has 

a limited value. Watson (1947) first suggested that the leaf 

area per unit area of land (lea! area index~ L.A.I) was a 

measure of lea! area which more closely related to the usual 

expression of agricultural yield. The L.A.I. depends on the leaf 

area per plant and the plant population. Watson (1952) concluded 

trom a study of a large number ot field crops that the L.A.I. of 

most crops rises elowl1 from zero to a peak and then starts to 

decline with senescence o! leaves. In some crops the decline is 

slower than in othurs. In cereals, the beginning or a slow 

decline is marked by the onset of !lowering, whereas in potato 

the onset of blight frequently results in a steep decline of the 

L.A.I. The L.A.I. is also influenced by plant population, seed 

size, and nutrient status ae shown b7 Watson (1947, 1963) and 

Harper {1963). The peak L.A.!. varies between species (Watson, 

1952; Donald, 1963), and betwsen spacing and seed size treatments 

(Taha, 1961. and El Saeed, 1963). 
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Net Assimilation Rate B.A.R.) 

Net assimilation rate is a measure ot the efficienc7 ot 

the photosynthetic tieeues and may be defined as the rato ot in­

crease of dry matter per unit area ot assimilating material .. This 

concept was first introduced by Gregory (1917), (quoted by Taha, 

1961) .. 

Oit!erent measures of assimilating material have been 

used in the past, such as leaf weight, leaf protein and leaf 

area .. In view of the tact that the lea~ is the main organ con-

earned with photoeyntheeis, Watson (1947, 1952, 1958) and William 

(1946) suggested that leaf area is a more logical basis for the 

eatimation of N.A.R. Milthorpe (1963) has critically reviewed 

this concept and suggeetedt 

where W2 - 11 = dryweigbt change. L2 - L1 = ohang• in leaf area 

at tiee t2 - t 1 , is the usual expression by whioh N.A.R. is 

calculated. 

Net assiailation rate Taries with enYironeental factors 

such as light, temperature, nutrients 1 and water supply, age, 

and variety .. 

Blackman et al (1948, 1951) showed a linear relationship 

between logarithm of light intensity and N.A.R. of •any planta. 

fhe relationship of N.A.R. to temperature varied with the species, 

not only in magnitude but aleo in aign (Watson, 1947). A positive 
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relationship between N.A.H. and maximum day temperature exists 

in potato, but in sugar beat it is negative. The effect cf 

nutrients on N.A.R. was summarised by Watson {1963). N.A.R. 

increased with an increased nutrient supply at low ratee, but 

became independent of nutrient eupply at higher ratea. Simi1arly 9 

Watson (1952) found drought temporarily reduced N.A.R. but had no 

cumulative effects. 

However, earl1 assumptions that the N.A.R. is mainly 

dependent on external factors and remains independent of internal 

ones at least during vegetative growth (Gregory, 1926; Heath & 

Gregory, 1938; Watson, 1952) were refuted by Milthorpe (1963). 

Based on the reeults trom many worktra, he suggested that in a 

constant environment the N.A.R.'a of sugar beet, barley, and 

cucumber, fall with age. This ohange with age arose in part 

from an increasing proportion of respiring to photosynthetic 

tissue, from the d•creasing capacity for photosynthesis per 

unit leaf area and from shading of the less efficient lower 

leaves by the upper leaves. In the case of a potato crop, 

Milthorpe (loo.cit.) found that there was a seasonal variation in 

the N.A.R. High rates soon after emergence and subsequent de­

creases were associated with transfer of materials from the seed 

and with decreasing rates of photosynthesis per unit of leaf 

eurtace as the number of leaves increased and reach maturity. 

fhen an increase in N.A.R. oooure towards the end of the season, 

when a high proportion of photosynthate is transferred to the 

tubers rather than used in production of new leaves. 

There is evidence that both varietal and specific differ• 

encee exist in N.A.R. ae suggested by Watson (1947) and Blackman 

Qt n1 (1Q~1l~ 
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With regard to the potato crop, Taha (1961) and 

Bremner & Taha (1966} found that N.A.R. did not show any consist­

ent ditterenoea as a reault of spacing and seed size treatments. 

Watson (1952) emphasised that in the determination of 

N.A.R. in field crops there were inherent limitations and sources 

of error. The dry matter of the plant does not result purely 

from photosynthesis but includes mineral substances absorbed from 

the soil. There is also the difficulty of complete recovery of 

the root system. 

Relation to Leaf Area and Net Assimilation Rate to Yield 

Heath & Gregory (1938) hypothesised that "mean N.A.R. 

during the vegetative phase is constant for a wide range of species 

and environments. 11 Its implication ia that, since dry matter 

increase is determined b;y N.A.R. and leaf area, differences i.n 

dry matter accumulation must, therefore, arise mainly from 

variation in leaf area. Although thia hypothesis has been refuted 

by many workers, notably Watson (1947) and Blackman et al (1951), 

later evidence of an increase in dry matter yield associated with 

an increase in mean leaf area was found by Watson (1952}. Thus, 

Watson subsequently agreed with the general conclusion of Heath 

& Gregory. 

Although leaf area may determine the total production 

of dry matter 9 the relationship between leaf area and rate of 

tuber bulking has attracted much attention to its importance in 

determining the tuber yield. Taylor (1955) reported that low 
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yield in early potato varieties associated with early bulking and 

small leaf area. But in late varieties, tuber formation is 

delayed while a rapid growth of axillary ahoots give l~rge total 

leat area for assimilation. This results in a higher total yield 

of tubers. Radley et al (1961) appeared to be in agreement with 

the above relationships between the two parameters, in so far as 

higher bulking-rates are associated with greater leaf area. But 

in the saae paper they suggested that: ttthe bulking rate of tubers 

in the potato orop is, within fairly wide limits, independent of 

leaf area.,'' 

Any aesesement ot the relative importance of leaf area 

and N.A.R. aa deterainante of the difference in dry matter yield 

between species ehould take account or the leaf area duration, 

i.e., a measure of ite ability to produce ~nd maintain leaf area 

on unit area ot land throughout a plant•s lite, and hence of its 

whole opportunity tor aesimilation (Watson, 1952). Watson (1947) 

found that mean yields of dry matter for wheat, barley, augarbeet, 

and the potato were approximately proportional to mean.leaf 

duration. However, Bremner & Taha (1966) conolude from results 

uaing two varieties of potato that yisld is a function of the 

length of time for which an adequate leaf cover is maintained, 

rather than of the absolute leaf area duration. 

Develonment of Potato Tubers. 

Taha (1961) auggested that the main features of tuber 

growth which determine the final yield aret nthe time f'rom 

emergence to tuber initiation, the nuaber of tuber;initiatad ~~d 



the length of time over which initiation occurs; the rate of 

increase in weight ot tubers; and the duration or the period 

of tuber gro•th." 

Meohanisee which bring about tuber initiation, are 
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still under study. Sohrev•n (1956) has euggested that tuber 

initiation depends on the C/N ratio• and that it ia encouraged 

whenever there is a surplus o! carbohy~r&te 9 due to such factors 

as low temperature or low nitrogen supply. Borah l Milthorpe 

(1959) and Headford (1962) support this hypothesis in that high 

conoentratione of carbohydrate in the stolon tip stimulates tuber 

initiation. Chapman (1958), Gregor1 (1956), and Okasawa ~ 

Chapman (1962), however, believed that tuber initiation is 

caused by some specific tuber-forming ho:rmone which is produced 

under short day conditions. Slater (1963) reported that changes 

in both quantity and proportion of substrate, and growth aub• 

stance at the stolon tip are likely to be involYed in the formation 

of tubers, but at present the nature of these changes remains 

unknown.. Later, Madec (1963) proposed a term 0 tuberization 

hormone" which etimulatea tuber initiation, but its nature is 

unknown .. Thie horeonal action is supported by many workers who 

believe that the active constituent is synthesised in the leaves. 

But Madec & Pereneo (1959) found that tuberization aay occur 

before the emergence ot the foliage, in which case the mother 

tuber alone seems responsible. This eTidence suggests that 

tuberization ie induced by both the leaves and the mother tuber. 

The time of tuber initiation appears to be dependent on 

the physiological age of the mother tuber. The greater the 
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physiological age of the seed tuber and the sprout length at the 

time of planting, the earlier tuber initiation takes place(Sohreven, 

1956; Madec & Pereneo, 1959; Toosey, 1963). 

Initial development of tubers is generally completed 

within two or three weeks (Krijth 9 1955). Then enlargement is 

primarily dependent on available carbohydrates (Madec, 1963). 

Thereafter, tubers continue to grow as long as induction is 

sustained (Plaisted, 195?). The differentiation ot tubers into 

various eize groups is mainly due to the ditterence in partition 

ot metabolites between physiologically active growing tubers. 

Krijth (1955) and Taha (1961) suggested that differences in tuber 

size may be attributad to unequal ratea of growth rather than the 

differences in age of the tubers. Edelman (1963), however, 

proposed a "pushu hypotheeie for the inflow of assimilates into the 

tubers. 

With regard to the increase in weight of tubers with time, 

Borah & Milthorpe (1959) showed three distinct phases 11 (1) a period 

of about 10 - 14 days after tuber initiation, when tuber weight 

increased exponentiall1 with time; (2) a long period of 6 to 8 

weeks when it inc110ased linearly with time; and (3) a final phase 

of deoreasing growth rate associated with senescence of leaves. 

The slope ot the line during the linear phase giving the rate of 

increase in tuber treeh weight per ple.nt per unit time, ·1s 

generally referred to as the "bulking rate .. '' Tho apparent time 

of tuber initiation is gi•en by extrapolation of the line to the 

time when the weight was zero. The occurrence ot a linear phase 

of growth was also reported b1, Taylor (1953) and a sigmoid curve 
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of tuber bulking was suggested by Ivins & Bremner (1965). During 

this growth period, Taha (1961) found that unfavourable growing 

conditions or artificial defoliation can cause a departure from 

linearity. Radley (1963) calculated a linear regression, and 

showed that differences between varieties in the duration of the 

linear phase largely accou:nted for the differences in yield. This 

has been supported by Bremner & Taha (1966}. 

Factors influencing the rate of tuber increase, have 

been swnsaarised by Taha (1961) : "Most of the evidence points to 

the fact that the total yield of tubers depends on the maintenance 

of a large leaf surface for a long period. 0 Therefore, the 

limiting factor in tuber growth may be the quantity of photosynthetic 

material formed. Taylor (1953, 1955) found that some varieties 

produce a larger haula 9 which provides a larger area for 

assimilation and consequently results in a higher yield of tubers. 

This finding is not supported by Radley (1963) 9 who suggested that 

leaf persistence •as responsible for major differences in final 

yield. 

Differences between varieties with regard to the balance 

of foliage and tuber growrh were reported by Ivins & Bremner (1965). 

These were due mainly to differences in duration o! dormancy, which 

in turn, attected the time o~ plant emergence and the balance of 

growth. They concluded that these factors together with differ­

ences in the time of tuber initiation, were mainly r9sponsible 

for varietal differences in yield. 
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3" 1 " GENERAL 

The trial involving spacing and seed size experimente 

wae undertaken in the 1965/66 season. The area 0!·18,400 sq.ft,. 

was selected for uniformity of grade and eoil type and was 0 loeate~ 

in paddock No. 5, Massey University No. 1 Dairy Unit. The soil 

is Karapoti Silt Loam classified as "recent soil," formed on the 

third low terrace ot the Hanawatu River. It has the outstanding 

feature of being well supplied with humus, and a tree draining 

fine sandy loam sub-soil, Pollok (1966}. For many years this 

area has been under intensive dairy farming. The record of farm 

practice is given in Appendix I. The programme of soil preparation 

tor the trial crops is shown in Appendix II. 

leather conditions during the growing period were obtained 

daily from the Plant Physiology Division, D.S.I.R., which ia 

situated approximately fifty yards from the trial area. The 

meteorological record on a weekly basie is given in Appendix III,. 

Throughout the growing period the crops were under regular 

observation. Weed and disease control were undertaken in an 

appropriate manner as the need arose. The detailed management 

between planting and harvesting is given in Appendix IV. 

3.2. EXPERIMENTAL DESIGN 

The field study was divided into two experiments - viz; 

Experiment-I, terminal yield, and Experiment-II, successional 

lifting. Lay-out of the area ia given in Fig. 1. 
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Ex eriment•I Te ina1 Yield 

This experiment foraed the ■ain section of the field 

trial. Its objective was to study the effect ot four row spacings, 

three seed eizee and two Yarieties, and their interaction on 

tuber yield of the mature potato crop. 

It was laid out in ten replicates of a randomised split­

split•plot design. Each replicate an area of 1,050 sq.ft. waa 

divided into four plote of spacing treat11ente ot 6t•, 12", 1811 and 

24". Within each plot there were two eub-plot.e of variety treat­

aenta (Ilam Hardy and Rua) and eaoh ot theee sub-plots was split 

into three sub-eub-plota of eeed aiz• treatments, using 1, 2, and 

4 oz seed. The aboye deeoription is illustrated in Fig. 2. In 

each replicate there were eight 60 foot rows, the outer two of 

which served as guard rowe. 

ExReriJllent•I~1 Succeesional Lifting. 

Thia was the second 8ect1on of the field trial. Its 

objective was to study the etfeot of the various treatment com• 

binatione on the aspects ot crop growth, in particular the leaf­

$rea, dryweight change, tuber freeh weight, stems and tuber 

nuabera per plant. 

For ease of sampling, it was not completely randomised 

(eee Fig. 3). One replicate an area of 3,200 aq.tt. was divided 

into four spacing treateents which were partiall7 randomised to 

avoid variability in &oil tertility. Each ol theee treatae~te 

were divided into two sub-plots of variety treatments within 
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Fig. 3~ A d1agram of combined spacings, varieties, and seed 
ai~e tr~atment in one replicate of Experiment-II. 



24 

which were contained three sub-sub-plots of seed size treatments. 

There were nine rows within the main plot. As in 

Experiment~l the outer rows served as guard rows, but in addition 

the rows between each sub-plot were also used as guard rows. It 

was laid in two replicates. 

The size of plote was determined by the necessity tor 

suoceeeional littinge or plants at a fortnightl1 interYals during 

the twenty weeks of the main growing season of the crop. 

3.3. TREATMENTS 

Within row epaoinge were 6, 12 9 18 and 2~ inches. The 

6°and 24" spacings were included to extend the investigations 

beyond the range ot nonal commercial practice. The distance 

between rows was constant at 30 inches apart. 

The two varieties ot potato ohoeen were Ilam Hardy and 

Rua. Ilam Hardy ie a hybrid between the Anaerican Chippewa and 

the Scottish Arran Pilot. It has oharacteriatios ot high 

potential yield, good adaptation to a wide range or environmental 

conditions, and resietance to common mosaic virus. Rua is a 

Katahdin-Hardtord cross with oharacteriatioe ot blight, wind, 

drought, and mild moeaic vi~us resistances. Both varieties are 

among the major potato crops grown in New Zealand. 

The stock was Certified Mother Seed, Group-2. This 

seed had b•en graded before arrival, but some culling wae carried 

out to obtain more even line. This was done by weighing 

individual seed taken at random, followed by visual inepection 



to eliminate disease and any abnormal shapes. The standard 

seed sizes were arbitrarily classified as follows:-

R e o! eeed tuber aize 

Range Mean i Group l (oz) (oz) j 

o.s ... 1.5 1 Small Seed 

1.5 - 2.5 2 Medium Seec:' 

3.5 ... 4.5 4 Large Seed 

For both Yarietiea, the detailed treatments with 

corresponding Beed ratea are shown in Table 1. 

TABLE 1 
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Seed Rat9e (cwt/acre) for the various Spacings and Seed Sizes. 

Spacings i'.inohes) Mean Seed wt. (oz) ' 
i 

Seed Rate(cwt/aor 
! 

6 1 19.44 
2 38.88 
4 ??.80 

12 1 9.72 I 
' 

2 19.44 I 
' 4 ~8.88 i 

! I 

18 1 6.48 l 

! 
2 12.96 I 
4 25.92 I 

24 
f 

1 4 .. 86 ! 
j 

I 
I 2 9.72 i I 
[ I I 4 19.44 

) 
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The whole trial wae given a uniform dressing of 3 cwt. 

Super-phosphate, 2 cwt. of Sulphur of Ammonia, and 1 cwt. of 

Muriate of Potash per acre, applied along the drills just prior 

to planting., 

The unsprouted seed tubers were planted by hand on 

12th November 1965. They were placed at their appropriate 

distance using a marked stick. Careful use or a hand raok 

minimised the possibility of shifting the tubers seed during 

covering. 

3.4. SAMPLING ME~HODS 

As sampling of Experiment-II was carried out at 

fortnightly intervals during the growing period, the sampling 

methods of this experiment will be disouesed first. 

Experiment-II, Suocessional Lifting. 

3.4.1.1. Method of Lifting 

From each sub-sub-plot two plants per treatment were 

lifted at !ortnightl1 intervals. fhis produced 96 plants per 

lifting, which was considered to be the maximum number of plants 

that could reasonably be dealt with by one person. 

The following diagram showe the pattern or lifting: 

1st lifting 2nd lifting 

-------------------~- --- -c'!'r----- - - - .;,. 

"· i' i "- 1· J 
Guard 
plant 

Sampled Guard Sampled 
plants plant plants 
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Two consecutive plants were sampled on any one lifting 

day. The next lifting was made alongside the previous one, 

omitting one plant in between, which acted as a guard plant. 

But when a dead or severely diseased plant was encountered within 

the row, the normal sampling pattern was modified so that only 

those plants which had a living plant at unit spacing on both 

sides was lifted. 

The first lifting was made on 9th Dece•ber, 1965, 

four weeks after planting. At this stage an estimated 10O~ 

emergence had resulted with Ila.m Hardy and 6o,r; with Rua. Although 

Rua emerged later than Ilam Hardy it was decided to litt both 

varieties at this stage in order that they could be sampled at 

the same period., However, Rua was estimated to be wholly 

emerged two weeks later at the second harTesting period. The 

number and date ot lifting is shown in Table 2. 

TABLE 2 

Seguence of harvestings. 

No. Harveetin date. 

1 9th Dea. 1965 - Ilam Hardy) 

2 23rd Dec .. 1965 - Rua ) 
100% emergence 

3 6th Jan. 1966. 
4 20th Jan. 1966. 
5 3rd Feb. 1966. 
6 17th Feb. 1966 

7 3rd Mar. 1966. 

8 17th Mar. 1966 

9 31st Kar. 1966~ Rua only 

I 

I 

I 
l 
l 
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3.4.1.2. Leaf Area Measurement 

Speed and simplicity were the two basic criteria for 

selecting the method of measuring leaf area. 

In view of the accuracy reported by Taha (1961}, a 

comparieon of his method with planimeter eystea ia given in 

Appendix V, £or this experiment a modified version of his 

method was adopted. The modification involved using a slightly 

larger steel pipe o! 2.41 oms. cross-sectional area, but the 

subsequent procedure rem•ined unaltered. 

The procedure was ae follows:-

1. All leaves were stripped from the stem and dropped 
at random into a tray. (Plate 1). 

2. A circular punch of known diameter was pressed 
through a mass of leaves at a number of random 
positions, to obtain punched eamples, called 

0 discs." 

3. A number between 50 and 125 full discs were 
selected and placed in a beaker for drying. 

4. The whole leaves and the sample were dried in 
the oven to obtain dryweight. 

5. The leaf area per plant wae then worked out by 
following eimple expression: 

Total d y eight of leaves 
dryweight of disoa. x total area ot discs. 

After the leaf area waa measured the remainder of 

each individual plant W&B washed thoroughly and the tubers were 

separated from the plant. Fresh weights and numbers of tubers 

were recorded, ae well as number of stems. 



f leaf a 

••• • • ..... : 
• • • •• 

B 

A 



29 

The dryweight of leaves, stems, and tubers were 

determin~d separately. In the first three littings the entire 

material was dried, but later in the season it was necessary to 

sub-sample the plant materials for dryweight estimation. All 

material was dried at 145°F. 

Ex Ter1tinal Yield 

3.,4.2.1. Method of Lifting 

Experiment-I was harvested in five groups of two 

replications with an interval of seven days between li!tings. 

Thia allowed a reasonable time tor grading the yield. 

For the ease of work and to avoid any possible 

contamination, all the guard plants (at the end of each sub-plot) 

were harvested first. This provided a clear boundary between 

the treatment plots (Plate 2). 

Harvesting commenced on the 14th April 1966, and care 

was taken to cover all tubers produced. They were placed in 

labelled bags (Plate 3), for grading. and the yield of each 

grade was later recorded in the laboratory. 

completed on the 12th May 1966. 

The harvest wa11 

The grading system was based on tuber size using a 

standardised measuring system on sifflilar linea to the specification 
* 

for New Zealand Per11anent Standard Grades ot Potatoes (1961). 

* Handbook No. 6, 1961, by Hew Zealand Grain, Seed and 
Produce Merchants' Federation. 
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Plat Tuber harvest prior to gr ding 
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This involved passing tuber through a square frame the dimensions 

of which were arbitrarily classified as follows: 

Over 3¼0 Large Potato 

cl-" - 3t" Table Potato 

1;n - 2i" - Seed Potato 

less 1i" Small Potato 

The above classifications was considered to be justified 

as it divided the tubers into four dietinct groups (Plate 4). 

For epeed of grading reference tubers were arranged 

according to their size classification. Every tuber from each 

lot waa measured either by visual estimation, i.e., by matching 

the tubers with the reference tubers, or by passing the tubers 

through the square framee. fhe tubers then separated into their 

classes and the weight of each class was recorded. 

t Measurement 

The dryweight of the tubers were measured with a 

0 Potato hydrometer" (Plate 5)., Each ~eading gave a direct value 

of dry matter percentage in the tuber .. Thie method proved to 

be simple and enabled measurement of large samples of tubers .. 

The procedure as follows: 

1. ixactl1 8 lbs of tubers were sampled from each 
of the two groups of table and large potatoes. 

2. These tubers were placed in a wire basket, 

3. The bulb of the hydrometer was hooked to the 
wire basket and the whole apparatus wae lowered 
into a container of water. 







4. Dry matter percentage was read as soon as 
the hydrometer came to rest floating in the 
water. The deeper the instrument sank, the 
higher was the reading. 
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The apparatus was designed by Potato Chips Institute 

International and has a proven high degree of accuracy, {Talburt, 

1959). 

For tuber yields of less than 8 lbs, the normal oven 

dryweight procedure was employed. 

3.5. METHOD OF STATISTICAL ANALYSIS 

~xperiment-I, Terminal Yield 

3.5.1.1. Form of Analysis of Variance 

This consisted of 10 replicates of randomised split­

split-plot design with 4 spacings, 2 varieties, and 3 seed sizes 

treatment. 

A standard form of the analysis of variance was carried 

out as ahown in Table J. (Kempthorne, 1962). This reference 

contained an error in the E3 and this has been corrected in Table 

,. 
An example of the method uaed ia presented in detail 

in Appendix VI. 

This procedure was used for the analysis of variance of 

tuber yield, except for the large tuber group due to a high 

number of missing plots. This resulted in trancation in the data, 

which could lead to downward biased estimates of variance and 



TABLE' 

Form of Analzsia of Variance of Split-snlit-plot design 

I 
" d'~ " .. I I 

to d.f. I Mean I Expectation Due I of 
Sauare Mean Sc:ruare 

Replicate = R r - 1 

Spacing = s• s - 1 

Errc:u:•1 = E1 (r-1) (s-1) E ·- -/ ... -"'+z.,,-i+t,:z. ·-" ) 
'J I: i,:j I_ l, ' 

Variety = V V - 1 

V X s (s-1) (v-1) 

Error
2 Ez (r-1)a(v-1) s -- (= - 1 -t-z~::"") = .J ' .. ) -· ,.," 

Seed Size = z z - 1 

s X ?. ,.J (s-1) (z-1) 

V X z (v-1) (z-1) 

s X V X z (s-1 )( v-1 )(z ... 1) 

1 
Error3 = E (r-1)s.v.(z-1) ss ~~ "!. 

3 
.. 

"; :-

• (S), (V) and (Z) are abbreviations and used as symbols. 



invalid analysis of variance. For this reason the analysis of 

variance was simplified and carried out on only those treatments 

with lees than 5 null replicates, Glenday (1966). 

There were 12 treatments which were analysable in the 

large potato. Beoauae the range or data inereaeed with the 

mean level, a transformation into logarithmic form was made in 

the analysis. Conclusions were drawn from the transformed mean, 

and the table of true mean and decoded is presented. 

3.5.1.2. Interpretation of Interactions 

The interaction was interpreted as follows: 

1. A detectable difference at 5% and 1% level of 
probability (d.05 and d.01) was calculated for 
differences between levels o! one factor within 
level of the other. 

2. The table of means and S.E.•s was produced. 

3. Then the d.05 (.01) was used to locate the 
significant difference in rows or columns of 
the table of means which changed or did not 
exist in other rows or columns of the table. 

3.5.1.3. Presentation of Results 

The results of analysis are preeented in a tabulated 

form with the respective s.E.•s. 

illustrated in graphical form. 

J.;.1.4. Coefficient of Variation 

In some cases the results are 

Coefficient of variation were calculated where it was 

thouglt thsy would be useful and are included under the analysis 
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of variance. 

The formula used: 
I 1,-----------
\ I 

Coefficient of Variation (V) '.!Final Error Mean S uare x 1 OO'f 
Sub-sub-plot Kean 

eriment-II Successional Liftin 

3.5.2.1. Form ot Anal~sis of Va.rianc~ 

This experiment was designed as a sub&idiar7 section to 

the Experiment-I with the objective of obtaining inforaation on 

the trend of plant gro•th in response to the treatments during the 

growing period. The lay-out was determined by the number of 

plants that could be efticientl1 dealt with every fortnight and 

it was decided that a total of 96 plants harvested was the maximum. 

In view of this large number ot plants and the elaborate work 

involved only a limited randomisation was possible, (see Section 

Two replicatione with 2 plants per treatment to be 

harvested gave the .total of 96 plants as the objective. It was 

realised th~f the lncompiete randomisation and the small number ot 
!, 

replicates the statistical interpretation of the resultG would be 

a minor aspect. 

However, although the above simplified design was 

adopted, in view of the need tor statistical interpretation of 

the results two !orma of analysis was carried out. 

It is important to note that during the experimenta1 

period all treatments produced useable results at all harvests. 
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except in Rua at 1 oz seed treatment where poor results were 

obtained due to high nwabers of missiug plants within the plots. 

For this reason Rua 1 oz treatment was deleted altogether and 

only the bigger seed sizes common to both varieties were used 

tor the analysis. 

The following method of analysis was used: 

1. A simple analysis of variance in a aplit-split 
plot design, with 2 replicates, 4 spacings, 
and 3 seed size treatmente for each variety and 
in each harvesting period. 

The results of this anal.ysis were not presented as they 
were regarded as uneatisfactory. 

2. The analysis of a split-split-split-plot design 
was adopted. Seven harvesting dates were split 
and became a treatment in addition to 2 replicates, 
4 spacings, 2 varieti&s, and 2 seed sizes (2 oz 
and 4 oz seed) treatments. This method was 
attempted to detect the change in plant growth with 
the paesage of t.iae. It enabled the interaction 
between treatments with harveBting period also to 
be studied. Wilm {1945) formulated a form or 
analysis of variance for an experiaent replicated 
in time (years) in a split-split-plot design. 
According to the nature of data recorded in this 
present experiment, a modification of the above 
method was made by elaborating the analysis into 
a split-split-split-plot design, as shown in 
Table 4. 



'!'ABLE 4 

Analysis of Variance of Split-split-split plot 

Source ot Sum of d.f. Mean 
Variation Souare Sau.are 

Replicate = R 1 

Spacing = s 3 
Error1 = E1 3 ' l ------------------------------, Variety = V 1 

V XS 3 

Erro:r2 = Ez 4 

Seed Size = z 1 

z X s 3 
z X V 1 

Zx V X S 3 

Error3 = E:; 8 

Harvesting = R 6 

H x S 18 

Hx V 6 

Rx s X V 18 

Hx z 6 

H X s X Z 18 
Hx V X z 6 

Bx s X V X z 18 
Error

4 = E4 96 

TOTAL 223 
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The procedure was to examine the range Cr) of yield 

for each treatment in relation to the mean yield level (m). 

This suggested that range was directly proportionate 

to mean, so that a stabilising transformation cf data: 

Y = log (x) should be used (Kempthorne, 

1962). 

~he stabilising transformation is required to ensure 

that variance within treatments are independent of mean level. 

(Snedeeor, 1966). 

3.5.2.3. P!,eoding S.E. of Trans! med Data 

The transformed mean and the s.E. were decoded by 

finding the 2 natural figures corresponding to the mean :t, 1 S.E. 

limits, which were then taken to be 2 S.E.'s apart in the true 

The final mean quoted therefore is the true mean (not 

the decoded transformed mean) and its decoded S.E.'a. 

All the interpretation and conclusions were drawn from 

transformed mean and transformed S.E.'s, and decoding was done 

only in the final step (Glenday, 1966) 

3.5.2.4. Presentation or Results 

Because the data were transformed most results are 

presented in graphical form from the transformed figures without 

decoding. The original data presented in the Appendices is 
untransformed form~ 
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4.1. FIELD OBSERVATION 

Meteorologioal data recorded during the experimental 

period between the months o! November 1965 and May 1966 is given 

in Appendix III. Taken overall, the 1965/66 season was regarded 

as a warm and wet one tor the Manawatu area. During the week of 

planting (12th November 1965), 1.12 inches of rainfall was 

recorded which provided a good moist seed bed. 

The first emergence for Ilam Hardy was observed seventeen 

daye after planting and tor Rua three days later. A striking 

feature of thie pattern was the uniform emergence of !lam Hardy 

plante compared with uneven expression of Rua (Plate 6). This 

was reflected in the first lilting, on the 9th December 1965 four 

weeJs after planting, when a 10~ emergence was estimated for 

Ilam Hardy and 6~ for Rua. It waa two weeks later before 100% 

emergence •as attained by Rua. Spacing treatment appeared to 

have no effect on the time of emergence, but an influence due to 

seed size was apparent; larger seed emerging earlier than small 

seed. 

In general, the crops•• under good conditions, (Plate 

7) but the warm and wet period during December 1965 was eondueive 

to blight out-break. On the 10th Januar11966 the first blight 

eymptoms was detected and the laboratory examination oontirmed that 

the late blight disease caused by Phytophthora infestans (Mont) de 

Bary wae present in the crop (Plate 8). A protective spray 

programme up to this time was not poeaible due to unavailability 

of the equipment. However, with the positive identification of 

the disease, immediate action became necessary. The spray 

programme commenced on the 14th January 1966 and was conducted 
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under the supervision of Mr. H.T. Wenhaa, Plant Pathologist at 

Massey University. The subsequent spray, using an air-blast 

spraying =aehine (Plate 9) was applied at weekly intervals 

(Appendix IV) and was found to be effective in controlling the 

disease and minimising further epread. Observation of the 

disease incidence showed Rua relatively resistant to late blight 

compared to Ilam Hardy. A trace of virus infection was detected 

in isolated cases in both varieties but was considered of 

negligible importance. Other types of disea.se were not observed. 

March. 

Ilam Hardy showed an earlier senescence beginning in 

Rua, on the other hand appeared to have a longer period 

and did not start to degenerate until Kay. At the time o! last 

harvesting Ila.a Hardy had practically died ott but Rua still 

maintained top growth. 

4.2. EXPERIMENT-I 1 TERMINAL YIELD 

Total Yield 

Tuber yield was recorded in lb per plot. For the 

analysis of variance, the yield was recalculated in tons per acre, 

the results of which are given in Appendix VII. 

Analysis of variance of total yield is given in Table 6. 

The main effeet of spacing, variety, and seed size is 

presented in Table 5. The results show that spacing treatment 
., 

gave,significa.nt effect on the total yield. 
r 
' 

The 6 •• spacing yield~ i 

more than the wider epacing. Between 12" and 18" spacing there 

was no difference, but both treatments were higher yielding than 

the 24° spacing. 



TABLE 2 

The effect of spacing, variety, ,u1d seed size on mean 
Total Yield (tons/acr.) 

Treatment Mean of 
I total Yield I 
I 

Spacing: 6" 30.4 S.E. ± o.8 
12° 22.5 d.,05 c.o,) :::: 

18° 21 .. 8 2.3 (3.1) 

24n 19.5 
' 

Variety: Ila.a Hardy 24.70 S.E. !. o.48 
Rua 22.41 d.05 ( .01) :::: 

1 .. 36 (1.83) 
! 

.t o.47 Seed Size: 1 oz 20.97 ' S • .E. l 
' 

2 oz 24.,60 

I 

d.05 ( .01) = 

4 oz 25.10 1.32 ( 1. 75) 

Ilam Hardy was significantly heavier than Rua. 

The effect of seed size on the total yield showed that 

1 oz seed was significantly lower yielding than the bigger seed 

treatment. 

significant. 

The advantage of 4 oz seed over 2 oz seed was not 

The lack of interaction between spacing and variety 

indicate;that the influence of spacings on the yield <lid not 

change with the Yariety. 

However, the interaction between spacing and seed size 

was significant, as shown in Table?. This emphasised that the 

advantage of the 6° spacing over the wider spacing became 

significantly greater at larger seed sizes, as clearly illustratee( 

in Fig. 4 



TABLE 6 

A.nalzsis Qf Variance or Total Yield (tone/acre) 

· Sources of ; s.s. I d.f,. M.S .. 1' 
Variation I 

1 .. Replication= R 672.02 9 71+ .. 67 

2. Spacing= S 4054.:;7 3 1351.46 35 .. 57 .. 
Error ( 1 ) = E1 1025.76 27 37.99 

3. Variety = V 312.70 1 312.70 11.56 u 

V x S 133.54 J 44 .. 51 1.65 NS 

E2 973.96 36 l 27.05 

4 .. Seed Size = z 815.52 2 407.76 22.81 •• 
Z X S 331.44 6 55.21+ 3.09 $'.'ij! 

Z x V 1126.60 2 563.30 31.50 •• 
Z XV XS 111.70 6 18.62 1.04 NS 

E3 2575.29 144 17.88 

'?OTAL 121,2.90 239 

Coeffieient of Variation = 17.9 % 

TABLE Z 
The effect ot tacing-seed aize interact~on on 

'tota1 Yield {tons/acre) 

Seed i Snaciru 
Size 6tt 1 ;:>ft 18° 24" 

1 oz 25 .. 4 21 .. 1 20.2 17.3 
~ 

2 oz 31.7 23.2 22..2 21 .. 3 

4 oz 34.2 23.1 23.1 20.0 
,... ~-;::, .e.z. + 1.0 
d .. 05 r.01 > = 2.7 (3.5} 
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(Table 8) .. 

There was an interaction between variety and seed size 

In !lam Hardy higher yield was obtained from the 1 oz 

and 2 oz seed, whereas in Rua the yield was progressively increased 

with increase in seed size. 

TABLE 8 

The effect of variety and seed size interaction on 
Total Yield (tons/acre) 

I Seed Size 
Variet:.v 1 oz 2 oz i 4 o:z 

Ilam Hardy 24.7 2.5.9 23.5 
Rua 17.2 2.3 .. 3 26.7 

S.E. z. 0.7 
d.05 { .01) = 1.9 (2 • .5) 

For general comparison, the effect of spacing, variety, 

and seed size is further examined and illustrated in a,graphical 

!orm as shown in Fig. 5. It shows that the advantage;6n spacing 
l 

over the wider spacings had not changed with variety. In Rua 4 

oz seed treatment was superior at the closer spacing, but in 

Ilam Hardy the 2 oz seed was the best at this spacing. 

The analysis of variance of table potato yield is 

presented in Table 10, and the yield recorded is given in Appendix 

'l'he mean yield as influenced by spacings, varieties, and 

seed sizes is shown in Table 9. 
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'!'ABLE 9 

The effect of spacing, varietz1 and seed size on the mean 
fable Potato Yield (tons/acre) 

Treatment r Table-Potato I I vield (ton/acr) I 

I 

Spacing: 6H 22.4 

12t1 1'7.0 s.E. + o.6 -
18u 16.4 d .. 05 (.01} = 
24H 14.6 1 • .6 (2.2) 

Variety: Ilam Hardy 18 .. 10 S.E. .t. 0.37 
Rua 17.07 d.05 = 1.o8 

Seed Size: 1 oz 15 .. 85 S.E. + o.46 -
2 oz 18.38 d. 05 ( • 01 ) = 

4 oz 18.53 1.31 (1.72) 

40 

,, 

The spacing treatments affected the yield of table 

potatoes in a similar way to that of total :,i.eld: the 6" spacing 

was significantly higher than the wider spacings. Between 12" and 

18u spacings there was no significant differences, but both 

treatments were superior to the 24° spacing. 

In comparing the two varieties the alightl7 higher yield 

of Ilam Hardy just failed to reach significance. 

iith reference to the effect of seed size on the table 

potato yield it was found that larger se&d sizes were superior to 

the 1 oz seed. 

The interaction between spacing and variety is shown 

in Table 11. It produces two features: 



Analysis of Variance of ~able Potato Yield {tonsLacre) 

I Sources of S.S. d.f. M.S. F 
I Variation I 

1 .. Replication= 578.31 9 64. 
2. Spacing= 2021.86 3 673.95 35.01 ** 

519.85 27 19.25 

3. Variety= V 63.38 1 63 3.79 
V X 159.o8 3 53.03 3.17 "' 

602.3:3 16.73 

4.. 362.24 2 181.12 10.54 ** 
x& 115.39 6 19.23 1. 

Z x V 944.66 2 472.3:; 2.?.49 ** 
Z X V X 45.45 6 7.58 o.44 

2474.2} 144 17.18 

Coefficient of Variation= 23 



. 
Variety 

'?ABLE 11 

The effect of s2acing and varietz interaction on 
Table Potato Varietz (tons/acre) 

Spaeiru 
6ft 12tt 18" 24° 

Ilam Hardy 21.9 16.9 17.9 15.7 
Rua 22.8 17.2 14.9 13.4 

S.E. :!:. 0.7 
d .. 02 t .. 01) :::; 2.2 (2.2) 

1. Ilam Hardy shows the phenom~non of spacing effect: 
6" )) • ( 12'', 18" )) 24 n; whereas Rua in the order of 
6"))12,. )) (18", 24") .. 

2~ Ilam Hardy was significantly better than Bua at the 
18° and 2J+n spacings but not at the 6t1 and 12" 
treataenta. 

Between seed sizes and spacings there was no interaction, 

this indicated that the inferiority of 1 oz seed did not change 

with the spacing treatments. 

The two varieties responded differently with the seed 

size treatments. This can be seen in the Table 12. 

'l'l\BLE 12 

effect of varlet and seed size interaction on 

Seed Size 
Variety 1 oz 2 oz 4 oz 

Ilam Hardy 18.,1 19.05 16 • .53 

Rua 12.99 17 .. 70 20.52 

.S.E. + 0.66 
d.02 T.01) = 1.82 (2.41) 

~ >) = significantly higher at 1i level of probability 
) = n> n n 5% n n n 
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It shows that: 

1. At smaller seed sizes (1 oz and 2 oz) Ilam Hardy 
produced a higher yield than the larger seed. 
But the situation was revereed in Rua the advantage 
being to the bigger seed sizes. 

2. In comparison between the two varieties, 11am 
Hardy was only superior to Rua at the 1 oz and 2 
oz seed whereas at the 4 oz seed Rua outyielded 
Ilam Hardy. 

The overall effect of those three main treatments is 

illustrated in a three dimen$ional graph Fig. 6. This shows that 

the two •arieties responded markedly to the different treatment 

combi:ne:tions .. For Ila• Hardy 2 oz seed planted in a close spacing 

gaT& the highest yield but for Rua the affect of increasing eeed 

size and closer spacing was most apparent. 

Large potatoes were obtained only from a restricted 

number of treatments and in some eases only some replicates of a 

particular treatment. 

A simple anelyeie of variance was carried out on those 

treatments with a »oaitivie yield in ~t lea:,t eix of the ten 

replicates. The anal;yais of variance ie given in 'fable 13. and 

the data of which is presented in Appendix IX,. 

~he true mean of yield and decoded S.E. is presented in 

Table 14. There was no significant difference between treatments 

in Ila• Hard:,-. In Rua the 4 oz 18*' spacing was significantly 

lo-wer yield than the other treatments. 

A further examination on the mean yield of large potato"> 



TABLE 13 

Analysis ot Variance of Large Potrtto Yield. tons/acre 
{ transformed into loge) 

Sources of s.s. I d.f. M.S. I F 
Variation I 

llep1ication 1.0052 9 0.1117 1.76 
~rea.taent 2.0196 11 0.1836 2.89 
Error 6.2852 99 0.0635 

. TOTAL 9.3100 119 

t.rABLE 14 

The Kean Tie Potato ton/ ere 

Treatment Lar,re Potato Yield 
Ilaa Hardy: 1 oz 18•1 2.28 s.s. .t 0.37 

24 .. 2.28 .:t 0.36 
2 oz 18° 1.38 + 0.24 -

24tt 1.58 + 0.28 -
4 oz 24" 1.43 ± 0.25 

Rua 1 oz 18" 2.83 S .. E. + o.46 -
24" 2.22 t. 0.39 

2 oz 1!tt 2.63 .:t 0.53 
18" 2.81 ± o.45 
24" 3.57 ;t 0.59 

4 oz 1811 1.44 .:t 0.27 

24" 3 .. 18 + o.49 -

•• 



TABLE 1~ 
!he eau zield pf L¥"ge P tat~es in all ,Treatme~ts (ton~Laqr~) 

'i Ilam Hardy 
Spacing 1 Rua 

Seed Sise Seed Size Spacing 
Snaoin,r 1 oz 2 oz 4 oz Means 1 oz 2 oz I 4 oz Keane 

6" o.oo o.oo 0.19 0.()6 1.65 '1.,25 0.19 1.03 

12n o.69 0.52 0.}3 0.51 2.05 2.53 0.39 1.65 
18" 2.28 1 .. 38 o.86 1.51 2.,83 2.81 1.4l• 2.36 
24" 2.28 1.58 1.4, 1.76 2.22 3.57 3.18 2.99 

Size 1 .. 31 0.87 0.70 0.96 2.19 2.54 1.29 2.01 Means 



is given in Table 15. It shows that in both varieties the yield 

was increased as the spacing increased, the difference in the 

yield being considerably higher in Rua. Only in Ilam Hardy did 

the yield of large potatoes decrease with increased seed size. In 

Rua the highest yield was produced at the 2 oz seed treatment. 

Taken overall, Rua produced a higher yield of large potatoes than 

did Ilam Hardy. 

The analysis of variance ot seed potato is given in Table 

17 and the data is presented in Appendix X. 

:!:he analysis shows that the effect of spacing, variety, 

and seed size on the seed potato yield was highly significant. 

The mean yield as influenced by t~rl- three main treatments is 

presented in Table 16. It shows that the 6° spacing significantly 

produced higher seed potato yield than the wider spacing treatments. 

Between 12", 18" and 24n spacings, the differences in yield were 

not significant. In a comparison between the varieties, however, 

Ilam Hardy was significantly greater in yield than Rua. The 

difference in yield as the result of seed size treatment was in the 

order of 4 oz ';» 2 oz )) 1 oz. 

The seed size treatment5gave significant interaction~ 

with 1. spacing, 2. variety, and 3. spacing and variety. The 

reaults of the first interaction emphasised the significantly 

increased seed potato yield when the seed size increased and the 

spacing decreased (aee Table 18). Aa the spac~ng became wider 

the difference between seed size treatments became smaller; and 



'.PAB:LE 16 

The effect of SDacing2 variety and seed size on the Seed 
Potato Yield (tons/acre} 

Vj pg; .. I Treatment I Seed Yield 

Spacing: 6tl 6.o S.E. :t o.8 
12u 3.5 d,.05 ( .. 01 )= 

18° 2.9 i 2.2 (3.0) 

24° I 2.1 l 
I 

Variety: Ilam Hardy 4 .. 44 S.E. ±. 0.15 

Bua 2.86 d.05 ( .01) = 
o.45 co.60) 

Seed Size: 1 oz 2.77 S.E. ;t 0.13 

2 oz 3.68 d.,05 ( .01) = 

4 oz 4.49 0.36 (0.4?} 

:!!ABLE 1? 

Analysis of Variance of Seed Potato Yield (tone/acre) 

Sources of S.S. 
f 

d • .f • M.S. F 
Variation 

1 .. Replication= R 74.78 9 8.31 
2. Spacing= S 505.11 3 168.37 46.90 •• 

E1 97.00 27 3 .. 59 

:;. Variety = V 150.69 1 150.69 54.80 *"' 

Vx.S 5.91 3 1.97 0.72 NS 

E2 99.04 36 2.75 

4. Seed-Size = z 119.24 2 59.62 44.16 •• 
z X: $ 39.91 6 6.65 4.93 ** 
Z x V 18.59 2 9.29 6.88 .... 
Z XV X s 20.66 6 3.44 2.55 • 

E; 194.'f-3 144- 1.35 
TOTAL 1325.36 239 

I 
I 

' 



at the 241
• spacing there was little difference in the yield. 

TABLE 18 

The effect of seed aize - spacing interaction on the Seed 
Potato Yie1~ (tonstaere) 

Seed I S1>aciru 
Size 6U 12" 18" 24" 
1 oz 4 .. 31 2 .. 84 2.16 1.76 
2 oz 6.05 3.54 2.92 2.23 

4 oz ?.63 4.26 3.74 2.34 
S.E. :.t 0.26 
d.02 (.01) = o.z1 {0.24) 
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The second interaction indicated that both varieties 

responded differently to the seed size treataente. Table 19 

shows that in Ilam Hardy the advantage of seed size was not 

I Seed 
Size 

1 oz 
2 oz 

4 oz 

TABLE 12 
'rhe effect of seed aize - Tarietz interaction on 

the Seed Potato Yield (tons/acre} 

Variety 
Ilaa Hardy Rua 

3.71 1.82 

L•.71 2.66 
4.89 4.09 

S.E. :.t 0.18 
d. ( 01 Q5 .. ) = 0 1 o 68 

signif~cant beyond 2 o~ seed treatment. But in Rua this advantage 

on the seed potato 1ield increased up to the 4 oz seed size. 

In the third interaction. i.e •• between seed size. variety, 

and spacing, it was found that in Ilam Hardy the above results 

(seed size and variet;r interaction) only applied at the 6u, 12" 



and 18° spacings. At the 21.;n spacing the e:t'fect of seed size 

was not significant, as shown in Table 20. In Rua,- however, 

'?ABLE 20 

The effect or spacing, varietz, and seed size interaction 
on the Seed Potato Yield (tonsLacre) 

Seed 
Variet:v Size I 6" I 12n 18° I 24" ' 
11am Hardy 1 oz 5.49 3 .. 82 3.02 2.51+ 

2 oz 7.14 4.95 4.02 2.73 
4 oz 7.27 4.80 4.54 2,.97 

Rua 1 oz :;.14 1.86 1.30 0.97 
2 oz 4.96 2.12 1.82 1.73 
4 oz 7.qc; 3 .. ?2 2.94 1.'71 

5.E. t 0.37 1 d .05 C .01): 1.03 < 1.36) 

I 

there were variable results. At the 61t spacing the yield waa in 

order of 4 oz >>* 2 oz,» 1 oz; at the 12" and 18n spacings it 

waa in the order of 4 oz) (2oz, 1 oz); and at the z4u spacing the 

difference was not significant. 

Small Potato Yield (Less 1:,(') 

The analysis of variance of small potato yield is given 

in Table 22 and the data recorCed is presented in Appendix XI. 

The main effect of spacing, -Yariety, and the seed size 

is shown in Table 21. 

The results ■ay be summarised as follows: 

1. As the spacing became closer the yield of small 
potatoes increased significantly. 

2. Ilam Hardy produced a higher yield than Rua 

,. )) a: significantly higher at 1% level of probabilit:v > n tt n c;~ H n n 
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3. The yield was also significantly greater with 
an increase in the s~ed size. 

The interaction between the treatments indicated that 

in both varieties higher yield at the 6° spacing over the wider 

spacing treatments became significantly greater as seed size 

increased. 

TABLE 21 

The effect of spacing, variety, and seed size on the Small 
Potato Yield (tons/acre) 

Treatment Small Potato 
Yield 

Spacing: 6U 1.50 S.E. .:t 0.05 

12" 0.82 d.05 ( .01 )= 

18° 0.58 0.15 (0.21) 

24" o.45 
Variety: Ilam Hardy 1.20 S.E. ± 0.05 

Bua o.48 
Seed Size: 1 oz 0.59 S.E. + o.o4 -

2 oz 0.83 d.05 (.01 )= 

4 oz 1.09 0 .. 12 (0.16) 

Percentage Yield Distribution 

The influence of spacing, variety, and seed size on the 

percentage of yield distribution in different grades o! potatoes 

is given in ~able 23 and Appendix XII. 



'!'ABLE 22 

Analzsia of Variance of Small Potato Yield (tons/acre) 

Sources of 
,.. ,. 

d.f. M.S. t F u. o. 
Variation I 

1 .. R~plication = R 4.42 9 o.49 

2. Spacing= S 39.59 3 13.20 77.65 u, 

E1 4 .51 27 0.17 

3. Variety 1:: V 30.72 1 30.72 96.00 "'* 
V XS 4 .. 15 3 1.38 4.31 * 
E2 11.47 36 0.32 

4. Seed x Size = z 10.09 2 5.05 33.67 ** 
Z XS 4.74 6 0.79 ;.27 •• 
Z X V o.45 2 0.23 1.53 NS 

Z X V X S 1.75 6 0.29 1 .. 93 NS 

E3 21.97 144 0.15 

TOTAL 133 .. 86 239 l I 
' 



TABLE 2~ 

The ef.:f'ect of spacing a,ng seed ai Per?tmtage Yield Di~tributiq_n 
in 11am Ha % 

Ilam Hard.Y Rua 
-,, 

Treatment Large Table Seed· Small Large Table Seed Small 
Potato Potato Potato Potato Potato Pota.to Potato Potato 

Spacingt 6ft 0.20 11.63 21.57 6.60 3.93 75.93 17.17 2.97 
1211 2 .. 17 72.80 19.63 5.40 7.97 78.60 11.60 1 .83 

18" 6.20 74.17 16.,13 3.50 12.80 75.60 10.07 1.53 
24" 8.40 74.97 13.J? 3.20 16.80 73.90 8.13 1. 1? 

Seed Size:1 oz 5.55 75.79 14.88 3.78 1;.78 74.92 10.05 1.25 

2· oz 3.72 73.95 17.78 4.55 11.68 75.75 10 .. 85 1.72 

4 oz 3.45 70.45 20.38 5.,72 5 .. 68 77.35 14.32 2.65 

Variety: 4.25 73.39 1? .. 68 4 .. 68 10.38 76.01 1'1.,?4 1.87 



The effect of spacing treatments showed a clear trend 

in the yield, particularly in the large and small grade potatoes. 

With increasing spacing from 6'r to 24n di.stances, the percentages 

of large potatoea increased and that of small potatoes decreased 

in both varieties. 

In the comparison between varieties, the tuber yield 

in Rua was obviously aade up of a higher percentage of large and 

table potatoes than that of Ilam Hardy. 

The effect of seed size on the percentage yield of the 

different grades showed a distinct trend. By increasing the 

seed sizes from 1 oz to 4 oz, the percentage of larg& potatoes 

was decreased and that o~ the small grades was increased. In 

table potato yield the two varieties ahowed a reversed trend. 

Increased seed size resulted in a decreased percentage of table 

potatoes in Ilam Hardy, but the opposite in'Rua. 

Drzweight Yield and Drz matter Percentage of Table 
Potatoes 

The analysis of variance of dryweight yield is given in 

Table 25 and the data ~f which is presented in Appendix XIII. 

The differences in dryweight yield as influenced by 

spacing, variety, and seed size is given in Table 24. 

The results to a large extent follow those obtained in 

the analysis of freshweight of the table potato. It shows that: 

1. 6" spacings were superior over the wider spacings, 

2. Rua was significantly higher in dryweight yield than 
Ilam Hardy. 

3. The 1 oz seed size was significantly lower in drywe1~· 
yield than the larger seed treatments. 



TABLE 24 

The effect of spacing, varietz1 and seed size on the dry­
weight Yie~d of Table Potatoes (tons/acre) 

Treatment Dryweight Yield 
(tons/acre) 

Spacing: 6" 4.21 S.E. ± 0.12 

12" 3.20 d.05 ( .01) = 

18" 3.02 0.33 (o.44) 

24° 2.71 

Variety: Ilam Hardy 3.18 S.E. ± 0.01 

Rua 3.39 

Seed Size: 1 oz 2.94 S.E. ± 0.08 

2 oz 3.43 d.05 C,01) = 

4 oz 3.49 0.22 (0.30) 

TABLE 2~ 

The Anal1sis of Variance of D.W. Yield of ~abl~ 
Potatoes (tons/acre) 

Sources of ,.. ,.. 
u.u:. d.,f. ' M.S .. :r 

Variation 
,. :Replication = R 20.00 9 2.22 

2. Spacing= S 76 .. 01 3 2.53 3.20 • 

E1 21.34 27 0.79 

3. Variety = V 2.1+5 1 2.45 4.15 • 
V x S 8.55 } 2 .. 85 4.83 •• 
E2 21.20 36 0.59 

4 .. Seed Size = z 14.86 I 2 7.43 14.57 u 

Z X .6 5.23 6 0.87 1.'71 NS 

Z x: V 36.16 2 18.08 35.45 *"' 
z X: V X s 1.82 6 0.30 0.58 NS 

e, 73 .. 60 144 0.51 

TOTAL 281 .. 22 239 

I 

i 
I 
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The significant interaction between spacing and variety 

(Table 26) indicated that the superiority ot Rua over Ilam Hardy 

was significantly greater at the closer spacing. 

l 

TABLE 26 

The effect of spacing - ~arietz interaction on the Dr,l!eight 
Yield of Table Potatoes (tonaLacre) 

SDaCil18Z 
Varietv f,U 12" 115:n 24" 

Ilam Hardy :;.88 2.96 3.13 2.77 
Rua 4.,r; 3.44 2.92 2.64 

S.E. + 0 .. 14 -d.02 (.01) = 0•22 (0.22) 
I 

The variety also showed a significant interaction with 

seed size (see Table 27}. Rua had significantly higher yield than 

Ilaa Hardy at the 4 oz seed, but this was non-significant at the 

2 oz seed, becoming significantly lower at the 1 oz seed size. 

TABLE fiZ 
~~e effect of varieti - seed size interaction o4 Dn 

Weight Yield of Table Potato (tons/acre) 

I Seed Size 
Variety 1 oz 2 oz 4 oz 

1181! Hardy 3.30 3.36 2.90 

Rua 2.58 3.51 4.08 
S .. E. + 0.11 -
d.O!z c.01) = o.22 Co.42) 

The dry aatter percentage of the table potato yield was 

also recorded and analysed. ~he results showed that Rua (19.81%) 
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had a significantly higher dry aatter percentage than Ilac Hardy 

4.2 .. 8,. Discussion 

In the experiment as a •hole the total yield and also 

the table potato yield were very high and exceeded the average 

yield of commercial crops .for this area,-, Which normally range 

from 10 to 15 tone per acre (Miller, 1966). High yields recorded 

in this experiment can be attributed to a combination of several 

1. the favourable environaental conditions of 
cliatate and soil fertility, 

2. the lack of damage from cu1tivation or spraying 
program■•, and 

3. the close attention and careful management 
throughout the growing period. 

'?he different pattern in time of emergence between the 

two varieties may be explained in terms of di!ferencea in the 

physiological condition of the seed tuber. Ilam Hardy ia known 

to have the ability to produce several crops of sprouts. Rua 

has fe•er than the former but produces bigger sprouts which haTe 

a tendency to inhibit secondary eyes (Driver, 1966). Despite 

the factors such as gro•ing conditions in the previous year and 

type of storage, Ilam Hard7 generally sprouts readily and emerges 

in a fairly uniform pattern. On the other hand, Rua is generally 

uneven in emergence. This could be due to the previous history 

of the seed. In Rua tubers tend to form early and grow to a Tery 

large size. In the production of seed potatoes ot this variety, 
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aarly har.esting is often practised and this together with a long 

storage period could have effected the physiological ageing of the 

tubers. Another point to be noted is that Rua 1 oz seed resulted 

in a high nU11ber of misses. A possible explanation was due to 

several factors, such as immature stage - shorter dormant period 

(Krijth, 1962), rapid physiological ageing {Driver, 1966)~ and 

susceptibility of unsprouted seed to pathogens, 

Rbizoctonia solani Kuhn (Tooaey, 1963). 

such as 

The effect of spacing on total and table potato yield 

confirmed the preTious finding in Section 2.1.1. '!'he superior-

ity of 6° spacing over wider spacing treatm..,nts wa.s aig.::..ifieant; 

the difference between the 12" and 18" spacing was small, but 

with the 24n spacing the yield was significantly lower than in 

the other three treatments. Dryweight yields {Table 24) showed 

a siailar trend .. There was evidence that the percentage or table 

and large potato to the yield declined with decrease in spacing. 

That is. the advantage of close spacing treatments on the table 

and large potato yield was accorapanied by the significantly 

higher yield of small potatoes. 

The superiority of Ilam Hardy in total yield may have 

resulted from differences in growth habit. Earliness, evelllless, 

and high percentage of emergence in all seed aize treatment& could 

all contribute to the higher overall 7ield in this variety. The 

uneven and late emergence pattern of Rua, probably caused a late 

maturing crop, which in turn could have lowered the yield. But 

there is no known experimental evidenc~ to support this. A 

feature of higher total yield of plants emerging early than those 



emerging later was in accordance with the report of Ivins & 

Montague (1955). However, since the di£ferences in yield of 
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table potatoes in both varieties was not significant, the differ­

ence in the total yield between the two varieties could largely be 

attributed to the small grade potatoes. A shorter growing period 

and possibly some effect of blight at the lat~r stage of the 

growing period, may have accounted for the higher proportion ot 

small grade potatoes in Ilam Hardy. Under such conditions the 

production of assimilates and its supply to the developing tubers 

would be reduced and consequently this would retard the enlargement 

of the tubers. In Rua it was unlikely to be so, where a longer 

growing period and resistance of this variety to blight disease, 

provides a greater supply of assimilates to the tubers and ultimate­

ly results in a greater number of large tubers. Further explanat­

ion in terms of leaf area and number of tubers will be aiscussed 

in Section 5.1,. 

A continuous increase in tuber yield as the seed size 

increased suggested that the initial advantage of plant growth 

from large seed was maintained for a long period. According to 

Bremner & El Saeed (1963), after the establishment phase, the 

behaviour of plants from large and small seed depends upon the 

intensity of interplant competition (for nutrients,, water, and 

light) to which they are subjected,. Under present experimental 

conditions, it appeared that interplant c~mpetition did not 

reach an intensity at which its effect became a limiting factor 

to the growth of the plant and to the production of tubers 9 

except at the 6" spacing.. With the latter treatment the effect 

of interplant and intertuber competition (for assimilates) 
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became apparent. This resulted in a higher percentage of small 

grade potat~produced in that treatment. On the other hand, 

the advantage of wider spacing and small seed size on the percentage 

0£ large and table potatoes did not compensate for the lower yield 

recorded .. The significant interaction between variety and seed 

size showed that varieties responded differently to the seed 

treatment. In Ila.a Hardy, 2 oz seed was the most efficient £or 

the production of table potato at the 6" spacing, but in Rua the 

advantage of seed size was maintained beyond the 2 oz seed treat­

ment. 

4.3. EXPERIMENT - II 1 SUCCESSIONAL LIFTING 

In the following discussion, the dates at which Ilam 

Hardy (9.12.65) and Rua (23.12.65) re•ohed an esti~ated emergence 

of 100% rill be taken as the respective zero points in references 

to stages of plant growth. 

Leaf Area 

4.3.1.1. Leaf Area per Plant 

The analysis 0£ variance of lea! area (transformed into 
_.., ~ 

loge), is given in Table 29 and the data ~{;:1ffl.icli is presented in 

Appendix XIV. It shows that the overall effect of spacing, variety, 

and seed size on leaf area per plant was not significant. For the 

use of comparison between the spacing treatments, the untranaforaed 

mean of leaf area per plant was produced in Table 28. 
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TABLE 28 

T effect of on Leaf Area er Plant dllE) 

(untransformed data) 

SJ:>aoin~ L.A. ver Plant 

6" 34.31 
12° 60.81 
18tt 60.81 

24" 71.45 

It shows that there was an increased trend of leaf area 

as the spacing increased. The diff ere nee between the 12'' and the 

18n spacing was small; but between 6° and 24" spacing the differ­

ences were considerable. 

Between harvesting dat&a there was a significant differ­

ence in leaf area per plant, it was in the order of (1, 2) < 
Ill 

3, 4, 5, 6 ) 7th harvest, as ahown in Table 30. The leaf 

area was rapidly increased up to the 3rd harvest (6 and 4 weeks 

after emergence for Ilam Bard1 and Rua reapectively). Following 

fABLE 30 
The effect of harvesting date on the Leaf Area per Plant (dmg) 

(untransformed data) 

I Ho .. Harvesting L.A. decoded ,.. .... 
0 • b • 

1 

2 

3 
4 

5 
6 

date 
23.12. 5 
6.1.66 

20.1.66 
3 .. 2.66 

17.2 •. 66 
3.3.66 

17. .66 
9.12 .. 6;;. 

2 .12 6 • 
Ilsa 
Rua 

l 
23 .. ;:t 2.3 

55.77 ;:t 6 .. 02 

102.57 ;:t 13.38 
109.52 ± 13.63 

113.1.3 !. 10.23 

78.50 :t 9.95 
1.06 + • 8 

Hardy) 1~ emergence 



TABLE 2 

The Analysis of Variance of L.A. Eer plant dm~ 
(~ransformed into loge) 

Source of I S.S. I d.f. I M.s. I 
Variation I I I 

I I 
I 

Replication= R I 0.1231 1 0.1231 

Spacing= S 3.2923 3 1.0974 

E1 o.4086 3 0.1362 

Variety= V 0.0001 1 0.0001 

V x S 1.3803 3 0.4601 

E2 0.6853 4 0.1713 

Seed Size= Z 0.1814 1 0.1814 

Z XS 0.3780 3 0.1260 

z X V 0.6881 1 0.6881 

Z XV XS 0.0225 3 0.007.5 

E3 o.4411 8 0.0551 
! 

Harvest= H 14.0860 ' 6 2.3477 
B X s 3.9374 18 0.2187 

H x V 5.7311 6 0.95.52 
H XV X s 1.6821 18 0.0935 
II X Z o .. 6436 6 0.1073 
BX Z lC S 1 .. 3980 18 0.0777 
H X z XV o.4017 6 0.0670 

HxZxVxS 1.5660 18 0.0870 

E4 11.0362 96 0.1150 

TOTAL 48 .. 0892 223 

Coefficient of Variation= 19.54% 

F 

0.90 MS 

8.06 NS 

< 1 NS 

2.69 NS 

3.29 NS 
2.29 lfS 

12.49 $111' 

0.14 NS 

20.41 •• 

1.90 1€1 

8.31 "'* 

0.81 NS 

0.93 1'S 

o.68 NS 

0.58 HS 

0.76 NS 



thia, the rate of leaf expansion slowed down to reach a peak on 

the 5th harvest {10 and 8 weeks after emergence in Ilam Hardy and 

Rua respectively) and gradually decreased toward the end of the 

growing season. 

The interaction between the harvesting date and spacing 

is illustrated in Fig. 7. (transformed to loge), the data for 

which is presented in Appendix xv. Although there was no overall 

spacing effect in the analysis, the interaction indicated that 

the spacing comparison (especially between the 6n and the wider 

spacings) became significantly greater at the last four harvests. 

The difference in leaf area between 12", 18u, and 24n apaeing was 

not significant, except at the 5th harvest, the 24" was 

significantly higher than the closer treatments. In general, a1l 

spacings etrectsgaTe similar trends, i.e., a rapid increase in 

lea! area up to the 3rd harvest (6 weeks tor 11am Hardy and 4 weeks 

for Rua after emergence). At this stage of growth, the 6" and 

12" spacings appeared to haTe reached the maximum value. There­

after, the 18" and 24-" spacings/ still increase with a slow rate 

when 2 and 4 weeks later the peak points were reached by ;hat 
,r 

respective treataents. From the aaximum points, a declining trend 

was shown in the lear area as the plant aged. 

The interaction between harvesting and variety is 

illustrated in Fig. 8. (transformed to loge)* and the data for 

which is presented in Appendix XVI. It shows that Ilam Hardy 

produced a higher lea! area than Rua in the early part of the 

growing period. As the season advanced the differance in leaf 

area was small; but the high Talne in Rua was maintained up to 
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the last harvest when it became significantly greater than Ila.m 

Hardy., 

Although the difference in leaf area between 2 oz and 

~ oz seed size, was not significant, the comparison in Fig. 9 

shows that the latter was higher than the former treatment in 

the early and later stageB of growth. 

The L.A.I. was obtained by dividing the leaf area (dm~) 

with the appropriate spacing area of soil (dm~) per plant. The 

results are plotted in graphical form as ebown in Fig 10 a,b,e,d,e, 

and the data of which are presented in Appendix XVII. It is to 

be noted that Rua 1 oz seed treatment was deleted from the anal7sis 

due to inadequate data. But the 1 oz seed of Ilam Hardy is 

presented in order to obtain a oompariaon between the 1 oz and larger 

Beed sizes in that variety. 

Fig. 10 (a toe) show that in both varieties at the 2 oz 

and 4 oz seed treatments, the 6° spacing was consistently higher 

L.A.I. than the wider spacings in moat of the growing period. At 

the 1 oz Ilaa Hardy seed, the L.A.I. of the 6° spacing did not 

aho• a similar pattern as above, but a lower value was produced. 

Taken overal1, within the variety and seed size treatments the 12u • 
18" and 24-" spacing did not show a great deal of differences in 

L.A.I., but there was an indication that the L.A.I. was lowered 

aa the spacing increaeed. 

A striking difference between Ilam Hardy and Rua was 

clearly shown in Fig. 10 a,b,c and d,e. In Ilaa Hardy a sigmoid 
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type curve with an initial rise to a peak and a final fall was 

indicated in all seed and spacing treatments. But in Rua there 

was a tendency for a second peak of L.A.I. being formed at the 

later stage of growing period. This feature ia shown in al.l 

treatments of the latter variety. However. the L.A.I. appeared 

to be higher in Rua than in Ilam Hardy. 

Between the 2 oz and the 4 oz seed treatment there was 

little difference in the L.A.I. in both varieties. Within Ila.a 

Hardy the 1 oz seed treatment did not show any disadvantages in 

comparison with the bigger seed size. 

In all cases the maximum L.A.I. in the different treat-

ments showed a great variation, This indicated that there was 

no definite effect of spacing, varieties, and seed sizes on the 

peak of L.A.I. 

~uber Dryweight (g) 

4.3.2.1. Tuber Dryweight per Plant 

'l'he analysis of variance of tub~r dryweight per plant 

(tranafor111ed into loge) is given in Table 32, the data !or which 

is presented in Appendix XVIII. 

The result shows that the overall effect of spacing and 

variety on dryweight of tuber was not significant. The seed size 

treatments shows a significant effect where the 4 oz seed gave a 

higher deyweight yield of tuber per plant than the smaller seed 

treatment, as tabulated below: 



Seed Sizes 

2 oz 
4 oz 

Tuber v.·11. s 
118.96 

135.11 

51 

decoded S.E. 

+ 2.86 -
+ :;.64 -

Between harvesting periods there was a significant 

increase in dryweight from the initiation of tuber up to the 5th 

harvest (12 and 10 weeks after eaergence for Ilam Hardy and Rua 

respectively). as shown in Table 31. ,. then the rate of increase 

TABLE J1 

Tuber dry~eight (g) !~ different harvesting dates 

No. Harvesting Tuber Dry I decoded S.E. I 

date. weight I + -
1 6.1 .. 66 6.24 o.42 
2 20.1.66 49.60 4.39 

3 3.2.66 95.54 9.38 
4 17.2,.66 150.42 11.25 

5 3.,3.66 226.41 19.55 
6 17."S.66 244. 3? 23.55 

9 .. 12.65. Ila■ Hard1) 100% 23 .. 12.65,. Rua ) emergence 

in dryweight slowed down toward the end of growing period. 

The interaction between harvesting date, variety and 

spacing, in one hand, and harvesting date, variety and seed size. 

on the other. is further examined in Fig. 11 to 12 (transformed 

into loge) in order to illustrate the relative rate of dryve~ght 

change in the tuber (the data, see Appendix XIX). In all cases 

a rapid increase in tuber dryweight has taken place within 4 

• weeks after tuber initiation, thereafter the rate ot increase 

• Apparent tuber initiation given by extrapolation of the 
line to the time when the weight was zero. 
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TABLE 32 
The Analysis ot Variance of' Tuber Dryweight per Plant (g), 

transformed to loge 

! Source of s.s. d,.f. M.S. F 
! Variation 
' Replication= R 0.029 1 0.029 0.15 NS 

Spacing= S 1 .. 166 3 0.389 1.95 NS 

E1 0.597 :; 0.199 

Variety= V 0.007 1 0.007 0.05 NS 

V X s 0.385 3 0.128 0.98 NS 

E2 0.523 4 I 0.1.31 

Seed Size= Z 0.594 1 0.594 11.88 "'* 
Z X S 0.15.5 3 0.052 1 .. o4 NS 

Z x V 0 .. 299 1 0.299 5.98"' 
Z X V X S 0.634 3 0.211 4.22"' 

I E3 0.396 8 0 .. 050 

Harvesting= H 65.901 5 13.180 162 .. 71 •• 

H X s 1.1+72 15 0.098 1.21 NS 
H X V 0.891 .5 0.178 2.20 NS 

HxVxS 0.796 15 0.05:; 0.65 NS 
H x Z o.64o 5 0.128 1.58 NS 

H X Z X S o.4:,6 15 0.029 0.36 NS 

H x Z x V 0.736 5 0.147 1.81 NS 

HxZxVxS 1.280 15 0.085 1.o4 NS 

E4- 6.814 80 0.081 

TOTAL 83.751 191 
. 

::I = Coefficient of Variation V 21.4~ 



declined as the plants aged. In 118.Jll Hardy all curves tended 

to flatten in the last harvest, but in Rua a continuous upward 

trend became a feature. 

A comparison between the spacing effect can be 

generalised, tbat the adTantage of wider spacing became clearly 

shown in both varieties as the plants became mature. These 

differences are more pronounced in Ilana Hardy than in Rua. 

The influence of seed sizes appeared to be little 

different. Both varieties showed that 4 oz seed treatment was 

slightly higher than the 2 oz seed sizes. 

more marked in Rua variety. 

The difference was 

4.3.2.2. Tuber Dryweight per Unit Area (gLsg.ft) 

In Fig. 13 the change in tuber dryweight with time are 

plotted on an area basis, i.e., dividing the tuber dryweight (gm) 

by the appropriate spacing area of the soil (sq.ft) in its 

consecutive harvesting period (the data see Appendix XX). The 

objective is to demonstrate the effect of spacing, variety, and 

seed size on the dryweight accumulation in the tuber in a unit area 

basis as corresponding measurement to L.A.I. and yield. 

Here the trends a.re the reverse of those shown in Figs. 

11 and 12: the 6° spacing produced highest tuber dryweight yield. 

This spacing effect is more pronounced in Rua than in Ilam Hardy. 

'?he 6° and the 12° spacings markedly out-yielded the wider spacing 

treatments in Rua, but in Ilam Hardy the difference was sli.ght. 

The graph also shows that the advantage of 6u spacing 

becomes greater as the seed size increases (Fig. 13 a,c,d 9e), 
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except in Fig. 13 b •here the yield of Ilam. Hardy 2 oz appeared 

to drop in the last harvest. 

However, there was a difference between varieties. 

Rua produced a greater dryweight than Ilaa Hard7. 

ence was particularly large at the close spacings in all seed 

size treatments. At the last harvest Rua still showed an 

increase in dryweigbt accumulation, whereas at this time Ilam 

Hardy had reached the aaximum yield. 

Dr;u,eight of 11Remainder" per Plant 

Dryweight of ''remainder" was the dryweight of that 

portion of the plant other than the tubers. No separate weights 

were taken of the tops and roots because the latter represented 

a Tery small proportion of the 0 remaindern. Thia measurement 

was used to indicate the change in top growth as influenced by 

the treataente. 

The analysis of variance (transformed into loge) is 

given in Table 34, and the data for which is presented in 

Appendix XXI. 

It shows that there was no significant effect of spacing, 

variet,-, and seed size on the dryweight of "re11ainder". :rhe 

significant etteet ot harvesting period was in the order or 1 < 
* 2 < 3, ~. 5, 6,) 7th harvest (Table 33). The deyweight was 

rapidly increased up to the 4th harvest (8 and 6 weeks after 100% 

emergence for Ilam Hardy and Rua respectively), thereafter the 

= significantly lower at 5% level of probability 



oo 

'?ABLE 33 

The effect of harvesting date on the D. W. of '*Re!,aindern 

er Plant ( transformed into lo e 

No. I Harvesting Loge D.11. of s.E. 
date 1tRe11ainder6 

1 23.12.65 1.11 
2 6 .. 1.66 1.60 

3 20.1 .. 66 1.98 
4 3.2 .. 66 2 .. 10 

5 17.2.66 1.97 .t 0.06 

6 I 3.3 .. 66 2.00 

? I 17.3.66 1.'79 

I 
9 .. 12.65 - Ilam Hardy) 100% emergence 23.12.65 - Rua ) 

yield tended to decline slowly toward the end of growing period. 

An illustration of the significant interaction between harvesting 

and spacing is shown in Fig.14. Although there is no overal.l 

effect of spacing, throughout the investigation the 6" spacing 

was consistently lower in dryweight or "remainder" than the 

wider spacings. In the last three harYestings the difference 

between 6° and 24" became significant, whereas between 12" and 

18tt the difference was small. 

Between the two varieties, however, Ilam Hardy was 

significantly higher yield up to the 5th harvest, thereafter 

Rua became superior to Ilam Hardy (fable 35). 



Anal s18 of Variance of D.':I. of "Remaindern 
transt~rmed into loge 

1 
Source of l s.s. I d.f. M.S. l F 
Variation 

Replication= R 0.176 1 0.176 1,.09 NS 

Spacing= S 2 .. 548 3 o.849 5.27 NS 

E1 o.482 3 0.161 

Variety = V 0 .. 287 1 0 • .287 1.07 NS 

V :x S 1,.317 3 o.439 1.04 NS 

E2 1 ,. 071 4 0.268 

Seed Size :::: z 0 .. 062 1 0 .. 062 1.72 NS 

Z X S 0.054 3 0.014 ( 1 NS 

z XV o.493 1 o .. 493 13.69 •• 
z X V X s 0.127 3 o .. 042 1 .. 17 NS 

E3 0.289 8 0.036 

HarYeating = H 22 .. 715 6 3 .. 786 37.49 •• 
BX s 3.276 18 0.182 1.80 "' 
HxV 5 .. 785 6 0.964 9.54 *"' 
BX V X s 2.056 18 0.114 1.13 NS 

BX z 1.268 6 0 .. 211 2.,00 NS 

H X Z XS 1.739 18 0.097 < 1 NS 

BxZxVxS 2.448 18 0,136 1.35 NS 

HxZxV 0.753 6 0.126 1 .. 25 NS 

E4 9.694 96 0.101 

TOTAL 56 .. 640 223 
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The effect of harvestinct - variety interaction on D. 'Ii. 
of nRemainder" ( tr aformed into lo e 

I .D. w. of "remainder" 
I Harvest Ilam Hardy :Rua 

1 1.38 o.84 
2 1.75 1.45 

3 2.01 1.96 
4 2.16 2.05 

5 2.o8 1.85 
6 1 .. 89 2.12 

7 1.'52 2.,0"3 

S.E. :t 0.08 

Dry Matter Partition 

'fhe dryweight of the tuber and the "remainder" (the 

foliage plus the roots) per unit area was plotted additively in 

graphical form as illustrated in Fig.15. The data for this is 

I 

given in Appendix XXII and XXIII. This addition of both components 

gave a total dryweight of the plant at the successive lifting 

periods. Each point i~ the graphs represents the mean of 4 plants. 

A striking feature of these illustrations is the large 

contribution of tuber dryweight to the total dryweight for the 

greater part or the season in all treatm~nts. The partition of 

dry matter into the tuber appeared to commence within four weeks 

arter the first harvesting period (4 and 2 weeka after emergence 

tor Ilam Hardy- and Bu& respectively). Up to the 3rd harvest 

most of the assimilate w~s utilised for the growth of the foliage. 

Thereafter a relatively greater dry-weight was contributed to the 
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tubers .. This rapid increase in dry matter ot the tuber appeared 

to be accompanied by a corresponding decrease in dr~ matter of 

the "remainder." Tb.is suggests that the partition of dry matter 

into the tuber occurred at the expense of the "remainder", 

particularly toward the end of the growing season. 

In a comparison between th~ two Tarletiest Rua recorded 

a total dryweight higher than Ilam Hardy in all cases. '.l'b.e dry 

weight of the "re■ainderu did not appear to differ a great deal. 

~bus, the difference in total dryweight gain between the t1ro 

varieties is attributed mainly to the tuber. A decline in the 

dryweight o! the "rema.incieru followed b7 a corresponding drop in 

total deyweight for Ilam Hard7, indicates an earlier maturity 

of this variety compared with Rua. In the latter the tota1 

dry-weight still increased up to the last harvest. It is obvious 

that Bua ■aintained a longer growing period, than Ilam Hardy, 

which gave the former the adTantage ot further increase in dey 

matter accumulation in the tuber. 

Within each Yariety the spacing effect showed a similar 

pattern in dry matter change. For Ilaa Hardy 8 11 spacing treat­

ments showed a sudden drop in dry-weight in the last harvest, but 

in Rua an upward trend is exhibited. An important feature of 

these results is the marked superiority of the 6" treatments over 

the other spacing intervals which its reflected in a higher total 

dryweight production fo:nboth varieties. Between the 12n and 

18" treatment tor Ilaa Hardy there was little difference but both 

are slightl7 high•r than the 2i.,.1e epacing. In Rua. however, the 

12" gaTe a higher total. dryweight thaD the 18n and tho 24tt, which 

between both there was little difference. The graphs seem to 
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indicate that as the spacing became wider the partition of dry 

matter into the "reaainder" proportionatel1 became greater. 

The influence ot seed sizes is shown in Fig. 16, in 

which the 4 oz seed gave a higher total dryweight than the 2 oz 

seed treatment. 

-variety. 

!his superiority of 4 oz seed is marked in Rua 

Ket Assimilation Rate (H.A.R.) 

fhe K.A.R. was calculated baaed on Milthorpe•a (1963) 

mathematical equation as shown in section 2.2.2. Total dryweight 

(= dry-weight of tubers plus the "remainder") and lea:r area per 

plant is giTen in Appendix XIV, XXII and XXIII. 

In Table 36 the value of N.A.R. at different treatments 

was recorded. It waa calculated between 2 and 12 weeks after 

emergence for Ilam Bard7, between O and 10 weeks for Rua. It 

showed that the value was extremely variable. This was mainly 

due to a considerable variation in the dryweight and the lea£ 

area value. Fluctuation in weather conditions (Watson, 1952), 

was probably another factor. MoreoYer, lack of replication 

and possible error involved in the mathematical calculation may 

considerably bias the results. The negative value was encountered 

during the growing period, the cause of which is unknown. 

A trend of initial increase in N.A.R. at the early phase 

of the growing period seems evident. But thereafter, all that 

may be said is that H.A.R. tends to decline with time. 

However, between the spacing and seed aize treatments 

there appeared to be no difference in H.A.R. Taken overall, it 

shows that Rua had a slightly higher N.A.R. than Ilam Hardy. 



1'ABLE 26 
The effect of spacing, varie~lz and seed size on N.A.R. 

(g/dm,/2 weeks) 

Harvestin 
Treatment ,2 1-20 1 20 

Spacing: 6" 0.597 o.420 -.:;.950 0.765 
12" o.:;17 0.635 -0.1:,2 0.562 
18n 0.555 o.422 -0.295 0.877 
24n o.450 0.192 0.507 0.190 

Variety: I.Hardy 0.394 0.398 I 0.285 -0.094 
Rua 0.566 0.736 -0.223 0.526 

Seed Size: 2 oz o.li-99 0.675 -2 .. 327 0.336 
!J oz 0.,461 o.46o 0.381+ 0.096 

0.384 
0.661 



Tuber Fresh Weight 

4.3.6.1. Tu r Fresh Weight per Plant 

In each lifting period the tuber fresh weight was also 

recorded. The data is presented in Appendix XXIV. 

The aain efrecta ot epacing within each variety and seed 

size tre4tment is illustrated in a histogram form as shown in Fig. 

results. 

The influence of spacing in each harvest showed variable 

In the early part of the lifting period the difference 

between spacing treat•ent was small but wit~ the passage of tiae 

the advantage of wider spacing became appar.nt. 

the 6tt 8pacing was lower in fresh weight gain per plant compared 

with the wider spacings. The difference between the 12" and 18° 

spacing was more obYioua at the end than at the beginning of the 

season, whereas the 24 11 spacing,. in most cases, was superior 

in fresh weight yield to the closer spacing in the last three 

harvests. 

fhe rate of increase in fresh weight of the tubers over 

the two ••ek intervale was relatively higher in Rua than Ilaa Hardy. 

Also Rua showed a longer period of "bulking." 

In each variety the difference between seed size treataents 

was not a grea.l deal. It appe~red that the advantage of wider 

spacings became greater at the larger &eed size treatment. 

The diagrams illustrate that the main bulking of the 

tubera took place largely at the later stage ot the growing period. 

*''Bulking rate'' is the rate of increase in treeh weip," 
of tubers per plant per week. 
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Spacing 

inch 

6 

12 

' 

18 

24 

.,THE EFFECT OF SPACING AND SEED SIZE 

ON THE YIELD OF POTATOES 

Seed Size Seed Rate Total Large am-i 
Yield Table potato 

oz. cwt/ac ton/ac ton/ac 

1 19.44 25.36 20.11 
2 38.88 31.67 24.05 
4 77.80 34~20 24.56 

1 9.72 21.06 17.59 
2 19.44 23.20 18. 82 
4 38.88 23.14 17. 89 

1 6~48 20.18 17.56 
2 12.96 22.24 18.81 
4 25.92 23.10 ' 18.60 

1 4.86 17.25 15.13 
2 9.72 21.29 18.64 
4 19.44 19.97 17.05 

L 

See.c - and Small 
potato 

ton/ac 

5.25 
7.62 
9.64 

3.47 
4.38 

5.25 

2.62 I 
3.43 i 

I 

4.50 I 

I 
2.12 I 
2.65 

i 
i 

2.92 
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4.3.6.2. Tuber Fresh Wei er Unit a 

Tuber fresh •eight was also further examined in a unit 

area basis. This was done by dividing the fresh weight yield in 

each lifting period by the appropriate area of soil (sq.ft). 'the 

effect ot all treatments on the fresh weight per eq.tt. is given 

in a graphical form as shown in Fig. 18. 

~ influence of spacing showed a reversed position. The 

6" spacing gave an earlier and higher rate ot •'bulking" than the 

wider spacings in all treataents. This ad•antage became greater 

at the 4 oz seed size. The difference between the 12" and the 

18" spacings •as aaall, both showed higher fresh weight yield 

over the 24" apa<iing throughout the e:xperi.me{ltal period. 

Rua. had a higher 7ield than Ilaa Hardy. MoreoTer, 

a longer duration of tuber growth ia a1so indicated in the fol"ller 

Yarlet;r. 

The difference in 7ield bet••en aeod size treatments will­

in each Yariet7 waa saall~ 

Taber ND11bera 

Any swollen tip on a etolon~ a8 small aa the eize of a 

■arble, waa considered to be a tuber. After the measur$aent of 

leaf area 9 tbe tuber• were picked up froa each plaat and put into 

a washing tray where the7 were then counted and recorded. The 

analysis or Yariance of the data (Appendix XXV) 1.s given in Table 

38 .. 

It sho•a that the aspacing and varietal e~fect was not 

significant. Both these treatments together with seed size effect· 
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on the nuawer of tuber are examined in Table 37. 

TABLE~ 

The effect of spacing, variety, and seed size on the 
mean Tuber Number Eer plant. 

Treataent Tuber No/t>lant <' ~~ ' ..., • £. 

Spacing: 6H 7.52 
12" 10.25 ± 0.67 
18° 10 .. 6:; 
24" 12.04 

Variety: Ilaa Hardy 10.94 + 0.67 -
Rua 9.28 

Seed Size: 2 oz 5.27 ± o.43 
4 oz 11.J.(3 

Although the overall effect of spacing was not significant, 

the mean number of tubers showed an upward trend as the spacing 

increased. Between the 1211 and 18" treatments there 11as little 

difference, but the difference was large between 6" and the 24n 

spacing where a higher number was produced by the latter. 

The difference between the two varieties was ver7 small, 

Ilam Hardy being slightly higher than Rua. 

The 4 oz seed was eigni£icantl7 higher in tuber numbers 

than was the 2 oz eeed treatment. 

The interaction between seed size and variety indicates 

that only at the 2 oz seed treatment was Ilam Hardy higher than Rua 

{see '!'able 39). 

The mean nuab•r of tubers per plant in each harvesting 

intervals is illustrated in a hiatogram form as given in Fig. 19. 
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TABLE 38 

The Analzsis ot Variance of Tu~er Number per 2 Plants. 

I Source of I C' " d.r. l M.S. F 
! "• ~. 

Variation i 
:Replication= R 24.79 1 ! 24.79 < 1 NS 

Spacing= S 2060.30 3 686.77 8.oo ns 
£1 257 .. 65 3 85.88 

Variety= V 523.38 1 523.38 3.06 NS 
V x S 366.73 3 122.24 <1 NS 

E2 68At.94 4 171.24 

Seed Size= Z 1338.79 1 1:;38.79 18.95 •• 
Z X S 119.23 3 39.74 ( 1 MS 

Z x V 441.05 1 441.05 6.24 • 
Z X V X S 427.14 3 142.38 2.02 lfS 

565.20 8 70.65 
I 

E3 I 
I 

Harvesting= 11 693.58 5 138.72 1.63 NS 

I BX s 1930.61 15 128.71 1.51 liS 

li X V 385.22 5 77.04 < 1 !IS 

H x V x S 416.30 15 2'1-75 (1 NS 

R X z 820.68 5 161•.14 1 .93 tis 

H X Z X S 763.93 15 50 .. 93 (1 NS 

H X z XV 138 .. 54 5 27 .. 71 <'. 1 NS 

B X Z :x V X S 393.39 15 26.23 <1 NS 

E4 6819.92 80 85.25 
I I 

I 

I TOTAL 19171.37 I 191 ! 
i I 
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(the data see Appendix XXVI). It shows that within 6 weeks after 

emergence in both varieties1 the number of tubers slightly increased. 

Thereafter a declining trend was indicated. But in the last two 

harvests there was tendency tor the number o! tubers to increase 

more rapidly again. 

Ilam Hardy, however, obviously produced a higher number 

of tubers than Rua in most ot the harvesting period. 

TABLE 32 

The effect of seed size - variety interaction on Number 
of Tuber Rer Plant 

Seed Size 
Variety 2 oz 4 oz 

Ilam Hardy 10.4 11.5 

Rua 7.2 11.4 

S.E. + o.6 -

Stem Number 

The main steas arise fro• the mother tuber and these were 

counted at each harTesting occasion. The data of the main stem 

numbers per 2 plants are given in Appendix XXVII. 

of variance is presented in Table 41. 

The analysis 

The effect of spacing, variety, and seed size on the 

stem numbers is given in ~able 40. 

The spacing effect shows a trend to an increase in nu•bers 

of stems as the spacing became wider. 

significant. 

This difference was not 



I 

TABLE 40 

The effect of spacin&, varietz, and seed size 
on the Number of Stems per Plant 

Treatment Stem No.1:1er 'Dlant S.E. 

Spaoiagi 6" 2.8 t, 0 .. 3 
12u 3.3 
18° 3.1 
24't 3.4 

Variety: Ila.m Hardy 3.58 ;;t 0.16 

Rua 2.69 

Seed Size: 2 oz 2.87 + o.o8 -
4 oz 3 .. 41 

68 

I 

The comparison between varieties, on one hand 9 and seed 

size, on the other, showed that Ilaa Hardy was 8ignif1cantly 

higher than Rua and that the 4 oz seed was superior to the small 

seed ai&e treatment. 

The results of variety and seed size interaction indicated 

that in Rua the 4 oz seed size produced significantly higher number 

of stems than the smaller seed treatment. In Ilam Hardy there 

was no difference between the seed size treatment. 

The overall effect of harvesting and the harvesting­

variety interaction is illustrated in a histogram as shown in Fig. 

20, the data of which is given in Appendix XXVIII. Between the 

harvesting period the number of stems increased slightly up to 8 

weeks and 6 weeks after emergence for Ilam Hardy and Rua respectively. 

Then it shows a coneiderable drop until the last harvest when a 

slight increase in etem numbers was again recorded. Of the two 

varieties, (see Table 42) Ilam Hardy was markedly higher than Rua 
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TABLE 't1 

Source of I S.S. f d.f. M.S. F l 
Vari .. 4.JL.:.lll 

Replication= R 1:;.02 'I 13.02 5o11 KS ' 
Spacing:.: S 49 .. 66 :; 16.55 6.49 NS 

E1 7.66 3 2 • .55 

Variety= V 17.5.02 1 175.02 16.37 * 
V x S 31.59 J 10.53 ( 1 NS 

E 42.75 4 10.69 
2 

Seed Size= Z 64.29 1 64.29 24 .. 17 •• 

Z X S 16.,53 3 5.,51 2.07 MS 

z X V 34.57 1 34 .. 57 13.00 •• 

Z X V X S 16.75 3 5.58 2.10 MS 

E3 I 21.29 8 2.66 

139.47 6 
i 

Harvesting= H 23.25 3.27 "'• 
H X s 153.21 18 8.51 1.20 NS 

1l X V 1.51 • 10 6 25.18 3.,55 ""' 
R X V X s 136.29 18 7,.57 1 .. 07 NS 

H X z 22.33 6 3.,72 < 1 NS 

lt X Z X S 11+1 .. 35 18 7.85 1 .. 11 NS 

H X Z x V 66.,56 6 11.09 1.56 NS 

R X z X V X $ 77.56 18 4.:;1 (1 NS 

E4 681.84 96 7.10 

TOTAL 2042.84 22:; 
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during most of the growing period., But toward the last two 

harvests Rua was higher than Ilam Hardy. 

TABLE 42 

The effect of variety - seed size interaction on the 
Kumber of Stems ~er Plant 

Variet 

11am Hardy 

Rua 

Discuesion 

3 .. 51 
2 2 

Seed Size 

S.E • .:!;, 0.11 

The dift1oulties involved in the statistical analysis ot 

results from Experiment-II have been pointed out in Section 3.5.2. 

Despite the inconeluaive r&sulte in the analysis, some comment 

on the effects of the various treat•ente on the leaf area, dry 

weight 9 stem and tuber nUJ1bers are included in thia discussion. 

Thia section is divided into 2 aub•sectione: (1) lea! area and 

N.A.R., (2) dry and fresh weight 1ield. 

4.3.9.1. Leaf Area d N.A.R. 

Although the effect ot spacing on lea! area did not reach 

a significant level, a trend showed that the advantage wae at the 

wider spacinge. The interaction between harvesting and spacing 

indicated that this advantage in leaf area per plant did not becom• 

eignitioant until the 6th and 4th week after e~ergence for Ilaa 
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Hardy and Rua respeotively. lt appeared that prior to this 

stage, interplant competition (for nutrient, water, and light) 

did not become a limiting factor to the growth ot plants. But, 

thereafter, this effect became evident and the intensity of 

competition increased as the growing period advanced. At the 

cloaer spacing, the effect of competition became more acute and 

resulted in a ooneistently lower leaf area p~r plant at the 6" 

spacing treatment. Lower leat area per plant seems to be 

associated with lower stem numbers (Table 40). As the size of 

leaves was not greatly affected by the spacing distance (Taha• 

1961), thus, a lower leaf area recorded at the closer spacing 

is possibly due to a lower number of leaves,(However in this 

experiment leaves were not counted). This contention was 

supported by the results of El Saeed 9s (1963) work, who euggested 

that the leaf number decreased at the close spacing as a direct or 

indirect result of competition !or light. 

Between the seed 8ize treatments there was little differ• 

ence in the leaf area. Large seed started with a greater number 

of stems, but there was no advantage in l~af area per plant over 

the emaller seed size at the beginning nor at the later stage• of 

growth. 

The effect of epaoing on L.A.I. gave a reverse picture 

to thst described on a per plant basis: the 6" spacing produced 

a higher L.A.I. at all stages than did the wider spacings. There 

was a tendency for the differences to be reduced in Ilam Hard7 

toward the end of the season, but there was no evidence or thi~ 

in Rua. Higher leaf area per plant at the wider spacings was 

insufficient to compensate for the lower number of stem calculate4 



per unit area basis as shown in Table 43. Therefore a lower 

value of L.A.I. at the wider spacings resulted. The variation in 

time at which L.A.I. reached maximum value may be influenced by 

the degree of intensity of interplant competition. At the closer 

'l'A.BLE 43 

Mean L.A. L.A. I. Stem no and Stem 
at different spacing treatments 

Treatment L.A. Per L.A.I. Stem no/pl. Stem no/ 
nlant 80 •ft• 

6" 34 .. 31 7.51 2.8 2.24 

12° 60.81 6.,65 3.,3 1,.32 

18° 60.81 4.43 3.1 o.83 
24" 71.45 :h91 3.4 o.68 

spacings the intensity of interplant competition was likely tcft,e 

high and consequently the development of leaves was affected 

earlier than at the wider spacings. The results were that the 

peak of L.A.I. at the closer spacings occurred earlier than 

those at the wider spacing treatments. 

In each harvest the difference in L.A.I. between the 

two varieties, to a l•rge extent was similar to that ot leaf area 

per plant. The advantage of Rua at the later stage o! growing 

period wae clearly exhibited. An interesting point was that tae 

L.A.I. curve in thie variety tend to form a second peak in all 

treatments. Based on the eTidenoe o! an increased number of stems 

toward the end of growing seaaon, the above teature was probably 

due to ths formation of new ehoote. Further investigation of 

this aspect is required. 
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The L.A.I. curve showed little difference between the 

seed size treatments. There was an apparent advantage of large 

eeed on L.A.I. in early and late growing period (eee Table 45). 

The variable results in N.A.R. have already been 

pointed out in Section 4.3.5. In a specific study of N.A.R 

and tuber growth, Burt (1964) concluded2 "plants with very 

similar lea! area ann g~own under th$ same condition of 11ght 9 

temperature, and mineral supply, growth and N.A.R. were related 

to the rate of tuber growth. 0 In the present experiment the 

results were very inconclusive. 

Tuber D nd Fresh Wei ht Yield 

Dryweight ot the tuber and the "re:ainder" per plant, 

were both in favour of the wider epaoinga. The rate of increase 

in both components at different spacing treatments showed little 

difference at thQ beginning or the season. But with the passage 

of time the closer spacing was slowed down and led to an ultimately 

lower dryweight yield. 

With regard to dryweight of tuber per plant 9 the 

advantage of wider spacing seemed to be supported by two factors: 

1. higher nUMber of tubers, and 

2. higher Hbulking rate," in a per plant 
basis as shown in Table 44. 

But when the yield was expressed in a unit area baeist 

the closer spacing markedly out-yielded the wider spaoings. 

Correspondingly, the number of tubers and bulking rate was also 

higher at this treatment. This suggested that higher numbers of 
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'?ABLE 44 

.Mean T11ber no .. 13er plant and per sg.ft 2 nBulking Rate" 
L(B.R.) (g x 102/2 weeks) J per plant and per sq. 

r~. at different Sp treatm.ente .• 

Spacing 'l"uber no/pl. Tuber no/sq. B.R./pl. I B.R .. /aq.rt 
ft. 

6" 7.52 6.02 1 .. 11+ 0.91 
12n 10.25 4.10 2.38 o.88 
18H 10.63 2.83 3.26 o.86 
24•· 12.,0i~ 2.41 ;.91 0.77 

plants per unit area at the c1oser spacings produced more tubers 

than could be produced at the wider spacings at the same unit area. 

Thue. the advantage of wider spacings in a per plant beeis did not 

compensate for th& lower yield when calculated on a unit area basis. 

The difference in tuber dryweight between the varieties 

was small. Although Ilam H~rdy produced higher number of tubers 

than Rua, the latter had a higher bulking rate than the former 

(Table 47) .. For this reason, Rua produced a greater proportion 

of large size tubers as compared with !lam Hard7. 

The adva.ntage of larger seed in tuber dryweight did not 

become apparent until the later part of the season. Plante fro• 

larger seed were bigger and provided a greater assimilating surface, 

which in turn produced a higher yield .. Higher numbers of stem and 

tuber at the -.ider spacing confirmed the finding by '?oosey (1959) 

who reported that tuber number is propo~tional to main stes number. 

The p&tterA of dry matter partition supports the results 

In all treatments it showed: 



1 .. a phase of short duration (within 6 and 4 weeks 
after emergence for Ila.a Hardy and Rua respect­
ively) in which most of dry matter was directed 
to top growth., 

2. a phase in which moat or the assimilates were 
being utilized in tuber growth {longer period) 

3., a phase of rapid decrease in dryweight of 
"remainderu due to the onset of senescence .. 

In the la~t phuse, there•~& a tendency !or Run to 

continue to increase in both components. But in Ilam Iiardy there 

was a rapid drop of n.remaindern follow9d b7 the corresponding drop 

of the total dryweight. In all eases~ tuber dryweight was 

proportionately higher at th& end of the growing period. This 

is in accordance with Burt's (1964} findings when he suggested 

that, "although the leaves and stems had some capacity to 

utilize or store the products of photosynthesis. this capacity 

was much less than that of the tubers." 

Within each Tariety the pattern of dry matter partition 

was practically eimila.r. On a unit area basis at the closer 

spacing higher total dryweight yield was supported by the fact 

that proportion of dr,- matter entering the tubers was higher than 

at the wi1.ter spacings. 
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5.1. LEAF AREA AND YIELD 

The relationship between leaf area and dryweight yield 

is clearly demonstrated in Fig. 21. It showed that the change 

in total and tuber dryweight with time follows to a great extent 

the change in leaf area. This evidence supports Watson (1947, 

1952)'s conclusion: "a close relationship exists between the 

increase in dry-weight and leaf area.u 

The course o~ L.A.I. and tuber bulking, as revealed by 

fortnightly sampling, in both varieties and the overall e£fect 

of treatment combinations ia illustrated in Fig. 22. The course 

of L.A.I. and tuber bulking is in accordance with the general 

plan of tuber growth as suggested by Borah & Milthorpe, 1959 

(Section 2.2.4). The linear phase of increase in tuber bulking 

coincides with the time when L.A.I. was decreasing.. In Rua, it 

has been pointed out that the L.A.I. curve tend to form a second 

peak toward the end of growing period. Evidence revealed that the 

linearity of the tuber bulking curve was not greatly influenced 

by the upward trend of the L.A.I. curve. On the other hand, a 

rapid drop in L.A.I. curve of Ilam Hardy at the last three harveete, 

only slightly caused a downward shift of tuber bulking curve. 

This lack of apparent relationship between L.A.Io and bulking rate 

value is illustrated in Fig. 22 and Table 47. Thua, it brings 

up the fact that the bulking rate of tubers appear to be independ­

ent of leaf area, which is similar to the finding reported by 

Radley.!!.!!!. (1961). 

Although the apparent time of tuber initiation in both 
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varieties was difficult to determine, it may be said that the 

difference in this aspect waa small. But with the advance ot 

growing period, the curve of' tuber bulking in the tvro vsr1.eties 

diYerged from each other with Rua having the advantage. The 

superiority of this Yariety in the rate and duration of bulking 

appeared to be related to the period at which most assimilates 

were diverted into the tubers during the advanced stage of growth. 

and to the persistence of leaf cover. The difference in the 

tuber yield between the two varieties may be accounted for by these 

two factors .. Radley !il. !! (lac.cit.) has also reported small 

differences in bulking rate between Tarietiea. The results of 

this experiment therefore support the premise that duration o! 

bulking is of great iaportanoe in determining the final yield. 

An atteapt to demonstrate the role of N.A.R. in yield 

tailed to produce satisfactory results; the variation in leaf 

area therefore is considered to be a mere important factor in 

determining the yield than the variation in N.A.R. 

There were an apparent relationship between tuber yield 

recorded in Experiment-I and the results of growth analysis in 

Experiaent-II. The advantage of close spacing on tuber yield 

over the wider spacings was supported by the higher fresh and 

dryweight yield in this variety over the growing period. Both 

• L.A.I. and the leaf area duration (L.A.D.) were consistently 

hi.gher at the 6° spacing (see Table 45). Although Bremner & Taha 

{1966) pointed out that L.A.D. is less important in deteraining 

* Leaf Area Dtaration, is L.A.I. integrated over the growth 
period, and represented by the area under the L.A.I. curve 
(Bremner & Taha, 1966) 
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yield, the Talue of L.A.D. in this experiment appeared to haYe 

some influence on the tuber yield. The trend was that as the 

spacing decreased, the L.A.D. increased; and correspondingly 

the bulking rate also increased (see Tables 46 and 47). As it 

was not possible to determine the leaf persistence between the 

spacings treatments, 
,fi,,., 

the role of L.A.D. in determing the yield 
I\ 

may be relatively important. 

In the production of table potatoes; Taha (1961) has 

suggested three factors were involved: 

1. The number of tubers formed - that is the ~umoer 
of "sinks" competing for the available aasimi1ates. 

2. The propensity of the plant tor continuation of 
tuber initiation. 

3. The amount of assimilates available for tuber 
growth. 

At the cloeer spacing both number and dryweight gain 

was higher than at the wider spacing on a unit area basie. But, 

in the former, due to a higher intensity of intertuber competition~ 

the available assimilates appeared to be in8ufficient to supply 

the greater nuaber of developin6 tubers. Consequently, a higher 

proportion of the tubere tailed to develop to a reasonable size, 

and this was reflected in the increased percentage ot small grade 

potatoes at the closer spacing. On the other hand, a greater 

percentage of the tuber yield at the wider spacings fell into 

table and large grade potatoes, but the total yield tended to 

be lower .. 

The superiority of Ilam Hardy over Rtta in total yield 

seems anomalous., In all attributeo: leaf area, bulking rate, 
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and dry•eight gain, Ilan1 Hardy was consistently lower than Rua. 

But a greater number of tubers produced in the former variety. 

and thia appeared to give an advantage in that a big number of 

"sinks" were provided for utilizing the available assimilates. 

Although the difference in yield of table potatoes between the 

two varieties was not signiricant, higher figures in Ilana Hardy 

suggested that this variety was more ef~icient for the production 

of this grade under the particular conditions. Early senescence 

and the affect of late blight disease possibly caused a rapid 

drop in leaf area and consequently reduced the rate of bulking 

at the end of the growing period. This in turn resulted in a 

higher percentage of small grade potatoes. In P.ua, however, 

the ad•antage in leaf area, bulking rate, and dryweight gain 

was not reflected in higher total yield. A possible explanation 

is that this variety produced a smaller number of tubers; there­

fore a greater supply of assimilates which was produced by greater 

leaf area was distributed aJ1ong smaller n:umber of "sinks". 

Ultimately, a higher proportion of tubers developed into large 

size. Thie was particularly so, when the plants were at the 

wider spacing treatments. But with the closer spacing viz., 6tt 

and 12*' apart~ the intensity of intertuber competition increased. 

The size of tuber was consequently reduced and more fell into the 

group or table potatoes. Furtherc1ore, in Rua there was a 

tendency for a continuation of tuber initiation.. This is sl10wn 

by a considerable increase in the number ot tubers in the last 

two harvests. Considering its longer leaf persistence and 

resistance of this variety to late blight disease, it might have 

been expeoted that in the later season Rua would have a greater 
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potential yield than Ilani Hardy. 

A comparison of yields between seed size treatments 

showed smaller differences. 1'he advantage of larga seed at the 

early stage and late growing period in L.A.I. did not show any 

relationship to ita lower value o! L.A.D. (see Tab1es 45 and 46). 

The difference between L.A.I. in 1 oz and 2 oz seed at each harvest 

wae not great, and the value of L~A~D. in both treatments was 

similar. This suggested that the difference in yield between the 

seed treatments could be due to a difference in the bulking rate. 

In Table 47 the mean of bulking rate was highest at the 2 oz seed 

size. That is, the lower bulking rate and the greater number of 

tubers at large seed size treatment gave an adverse affect on the 

tuber size in thie treatment, which resulted in a higher percent­

age of small grade potatoes in the total yield recorded. 

The interaction between seed size and spacing in one 

hand, and between seed size and variety on the other, wa6 

significant. The yield of table potatoes in Rua (with a smaller 

number of tubers) was associated with increased seed size and 

with planting at the close spacing. For the variety with higher 

number of tubers (Ilam Hardy) the yield of table potatoes was 

significantly lowered when the seed size increased beyond 2 oz and 

planted at the 6" spaoing. In both varieties the difference in 

table potatoes was negligible when 2 oz seed was used and planted 

at the 12" spa.cing. But when the spacing between plants became 

wider and the seed size became smaller, the advantage was with 

Ilam Hardy. 

· However, the advantage o:t the 611 spacing on table 

potatoes over the wider spacing was supported by the fact that 
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all factors attributed to yield dif'fereneea were superior at this 

treatment.. As far aa table potato yield is concerned. both 

varieties did not show a noticeable adver8e affect to the 

decreased spacing treatments. But in the seed size, Ilam Hardy 

was obviously more sensitive to these treatments as compared with 

Rua. Therefore in this experiment the most efficient treatment 

combinations for table potato production appear to be at the 6n 

spacing with 2 oz and 4 oz seed for Ilam Hardy a!1d Rua respectively. 

5.2. SEED RA'l'E 

The estimated seed rate for both varieties - Ilam Hardy 

and Rua - and their corresponding tuber yield in each treatment 

combination is given in Table 48. It shows that there is a 

tendency for increased total 1ield with an increase in the aeed 

rate planted. The affect of the treatments on the yield of 

table and large potato was small, though the advantage of higher 

seed rate was still aaintained. 

Similar seed rates per acre from varying combination of 

spacing and seed size (see Table 48) enabled a comparison between 

yield of different t~atments. At the same seed rate the yield 

of total an<(table potato was markedly higher from combination of 

close spacings and small seed sises. Theae results are at 

variance with those of Boyd & Lessells (1954} as quoted in Section 

2.:;.1.. They suggested that ttwithin fairly wide limits, the 

di£!erences in yield from various seed size and spacing combinations 

at the same seed rate., are practically negligible.u From this 

experiment., the 6n spacing was undoubtedly superior to the wider 
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spacing in yield at the same seed rate. However, at the 12", 

18", and 24u spacing treatments, as far as table potato yield is 

concerned 0 there is an indication that the yield was relatiYely 

independent of seed rate within the range 9.,72 - 38.88 cwt. per 

acre. 

A comparison between seed size treatments, shows that 

small seed had a greater advantage over large seed at the saae seed 

rate. The results of this experiment wer• in accordance with those 

of Taha (1961) and El Saeed (1963). The 4 oz seed size did not 

give any advantage to the table potato yield at all seed rates, 

despite an increase in the yield of small grade potatoes. 

The importance of economic and practical aspects of this 

experiment was also considered and the estiaated costs and gross 

■argin are given in Appendix XXIX. This is an attempt to give a 

rough estimate of the return on an acre basis in relation to the 

seed rate. For the ease of aalculation the yield figures were 

taken to the nearest whole number. All the costs involved and 

the prices or table potatoes were based on the average 1966 

!igurea for local market and were obtained froa the Department of 
• 

Agriculture, Palmerston North. Other !actors such as weed 

spraying, defoliation etc., which are only practiced by some 

growers, were not included in the calculation. 

The most profitable rate at which to plant a crop appeared 

to be largely determined by the relative prices of the purchased 

seed and marketed table potatoes. The relationship between the 

seed rate and aonetary return is illustrated in Fig. 24. It 

shows that highest estimated groaa margin was obtained at a seed 

rate 38.88 cwt. per acre from the combination of 6" spacing with 

• Unpublished data 
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2 oz seed size. At the aeed rate 19.45 cwt. (approx. 1 ton) par 

acre, a coabination ot 6° and 1 oz seed was markedly more profit­

able than fro• the wider spacings and large seed at the same seed 

rate. The 12n, 18° and 24" spacings with 1 oz and 2 oz seed 

(seed rate ra.nge between 6.48 - 19.72 cwt. per acre) did not differ 

a great deal in the gross margin. This adTantage of 12" spacing 

as compared with the 18n spacing was due to increased cost of 

seed in the former treatent. 

With regard to different seed rates as influenced by the 

seed sizes, it shows that the profitable seed rate was from sca11 

seed size treatments. The 4 oz seed was obviously inferior in all 

Fig. 24 revealed that increased seed rate by decreasing 

the spacing was highly profitable •ith the range of spacing used 

in this experiment. But increasing seed rate by increasing seed 

size, did not becoae beneficial beyond 2 oz seed treatment. Thus 
,' 

the combination of &pacing and seed size was relatively important 

in deteraining the amount ot seed planted. 

However, the rate of planting range between 10 - 40 cwt. 

per a.ere gives a reaaonabl,- good 11011etary return, provided the 

costs and prices involved were still within the Ticinity of the 

present level .. Although high seed rate from 6° spacing is not 

yet commonly practiced in this area, the e~idence of superiority 

of this treatment in table potato production is promising for 

future potato growing. It is expected that a high seed rate would 

produce a higher per~entage of Bl!lall grade potatoes. But with 

the successful research in the use of Disyston, Solvinex, and 

Thimet (Close, 1966) for controllin~ AnhiA~ 6 - -~---



there is an increasing tendency £or saving own seed. 
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In this 

case, the cost of seed would he reduced, and a higher return 

could be expected. 

Baaed on the results of this experiment using a seed 

rate up to 2 tons per acre from 1 oz or 2 oz seed planted at 6° 

spacings can be recoJlllllended. Undoubtedly, further research, 

particularly in different seasonal conditions, is necessary for 

confirmation of the present results. 



Mean L.A.I. at different treatments 

Treatment a g/12 2~/12 li/1 20/1 
BARVEST~E 
'5/2 1 II/~ 1?/1> ~ 

Spacing; 6" 0.02 1.79 3.76 6.51 .5 •1f5 4.43 3.58 3.05 3.57 
12° 0.51 1.26 2.58 l} .55 4.23 3.18 3 .. 35 2.56 2.78 
18" 0.02 0.69 1 .. 62 3 .. 49 3 .. 64 3 .. 95 2.88 2 .. 10 2 .. 29 
24" 0.02 0.50 1.35 2 .. 31 3.,13 :; .. 81 2.27 2.02 1.92 

Variety: I.Hardy o.04 1.42 2.65 3.40 4.16 3.36 2J76 1 .. 16 2.37 
Rua 0 .. 01 0.83 2.01 1+.46 ti..07 4.30 3.28 3.57 li- .. 25 2 .. 98 

Seed Size:1 oz (I.H)0.04 0.70 2.08 At.09 4.47 4.25 2.82 1 .. 74 2.,2 

2 oz 0.02 0.91 2 .. 21 4 .. 32 4.78 4.12 2.85 1.86 2 .. 63 
4 oz 0.02 1.34 2.1+5 4 .. 11 3 •. 58 3.57 3.,19 2.98 2.66 

. 
Mean 0.08 1.09 2.3:; 4.14 4.13 3.84 3.02 2.41 



TABLE 46 

l'reatmenta I.Hard:v Rua Seed Size Mean St1&.oin2 Mean 
1 oz 6" 67.9 65.0 

12" 65.6 
18 11 71.8 
24" 154.? 

2 oz 6tt 83.6 ,oo.o 65.0 84.} 
12" 67.3 64.5 78.4 
1811 5'.1.2 51t-.1 58.6 
24n 49.1 50.2 47.6 

4 oz 6" 62.7 94.3 61.8 
1211 63.3 69.3 
1811 62.3 57.0 
24n 42.? 42.6 

Variety Mean 61 .. 9 66 .. 5 



TABLE ~2 
ct of treataents on Me Rate betwe ek 4-16 of 

incluai '. 

Treat■en.t Mean 
Spacing: 6H - 0.31 1 .. 41 1.13 

12" 1.07 1.09 o.42 o.4o 1.09 0.81 

18" o.69 0.7~ 1 .. 14 1.08 0.50 0.80 

24 11 o.48 0.74 1 .. 11 0.59 0.82 0.75 

Variety: I.Hardy 0.87 0.95 0.85 0.59 o.84 0.82 

Rua 0.95 1.34 0.33 1 .. 41 1 .. 13 o.42 0.93 

Seed Size: 1 oz 0.96 0.97 0.53 0.81 0 • .52 I.ltardy 0.76 
('Rua) 

2 oz 0.69 1.29 0.67 1.05 o.41 1 .. 25 0.89 
4 oz 1.o8 o. o.68 0.82 1.6 -0.21 o.8 

Mean 0.90 1.08 0.60 0.92 0.92 o.48 o.84 



TABLE 48 

Seed Rates and the Yield at different 
treatment combinations 

Seed Seed Total Large & Seed & 
Spacing Size Rate Yield 'fable Small . 

Potato Potato 
in.eh Oz. : Cwt/acr .. Ton/acr. Ton/acr. I Ton/acr. 

60 1 19.44 25.36 20 .. 11 5.25 
2 --· 38.88 ➔31.67 24.05 7.62 
4 - - 77.,80 ±:!>34 .. 20 24.56 9.64 

1211 1 9,.72 21.06 17.59 3.4? 
2 19.44 23 .. 20 18.82 4.38 
4 - 38 .. 88 23.14 17.89 5.25 

18tt 1 6.48 20.18 17 .. 56 2.62 

2 12.96 22.24 18.81 3.43 
4 215,.92 23.10 18.60 4,.50 

24" 1 4 .. 86 17.25 15.13 2.12 

2 9.72 21 .. 29 18.64 2 .. 65 
4 19 .. 44 19 .. 97 17.05 2.92 
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SUMMARY AND CONCLUSION 

The effects of 4 within-row spacings and 3 seed sizes 

on tuber yield of two main New Zealand varieties of potato were 

investigated. 

There were two experiaental plots: the first involved 

terminal yield studies; the second, a subsidiary, was designed 

for sueeessional lifting where growth analysis was undertaken. 

The effects of spacings on tuber yield showed a marked 

superiority of 6u spacing over all of the wider spacing treatments .. 

The differences in total an~able potato yields at the 12" and 18" 

spacings were not significant, but both treatments were higher 

yielding than the 24" spacing. 

Ilaa Hardy variety produced higher total yields than did 

Rua, but the difference in table potato yields was not significant. 

The 1 oz seed size was inferior to 2 and 4 oz seed treat­

ments, but there was no signi!icant difference between the latter 

two. 

The close spacing and large seed aize combinations were 

superiol{in tuber yields to the wider spacing and seall seed treat­

ment. Using 11am Hardy, maximum yield was gained from 2 oz seed 

at 6° spacing, while for Rua 4 oz seed at 6° spacing was the best. 

Close spacing treatments showed an advantage in leaf area, 

fresh and dr,-.eight of tubers, and stem and tuber numbers on a unit 

area basis. 

Lea! persistence and ita consequent effect on duration 

of bulking appeared to have an important influence on yield 

differences between varieties. 
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The ditrerences in subsequent growth from 2 oz and 4 oz 

seed were not large, but the tendency was for an advantage from 

the larger seed treatment. 

Practical aspects of results based on conYerted seed 

rates and economic considerations were also put forward. 
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A P P E N D I C E S 



APPENDIX I 

OF 

Dairy-farm No. 1 Field .. 5a. 

Soil record 

14/4 1958 with pasture, seed mixture : 

Fertilisers: 

Top-d:reaaing 

Rill Type 
11/4-61 Surpentine Super 

D.T. (super) 

12/2-62 • • 

3/5-63 . • 

16/3-64 • • 

18/2-65 Super-Phosphate 

( 

lbs/acre .. 

3 cwt. and 

Q,uantitz 
. . ) 1 cwt. 

1 cwt. 

2 cwt. 

2. cwt. 

3 cwt .. 

2 cwt. 

15 :a..1 
5 •• 6 
4 Cocks ... 

foot 

3 Clover 

2 YJbite 
Clover 

Overdrilling 

1 7 lbs 



X 

APPENDIX II 

SOliL - CULTIVATION 

Date: 

15 - 17th Septemb•r• 1965 Prior to cultivation the pasture was 
heavily graaed by 56 yearling cowa. 

22 - September, 1965. The ground was rotary-hoed aiming to 
kill the grass before ploughing took 
place. 

30 ... September, 1965. 

23 - October, 1965 .. 

26 - October, 1965 .. 

4 - November, 1965. 

5 - November, 1965 .. 

8 - Novembsr, 1965 .. 

12 - November, 1965. 

24 - December. 1965 .. 

The ground was ploughed using "reversible­
digger plough." Then tallowed. 

Discing, to break up the lumps. 

Grubbingt to break up the soil and 
kill some o! the weed. 

Discing, to kill the weed before mould­
ing. 

Riding in 30'' rows using double mould 
boa't-d plough., 

Experi■ental pegs and signs were set­
up .. 

Planting date. 

Moulding. It was conaider&d a little 
late due to Rua Yariety being very 
uneven in their emergence. 



) 



Sequence ot eventsin preparation 
of the trials 

(a) pre-oulti•ation grazing by yearling cows 

(b) ploughing 

(c) plantjng distance 

(d) grubbing 
(.E') Wl.0'.-i,,i d MAJ 
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App ndix II (continued) 



APPENDIX III 

Meteorological. readings during the experimental period 
(Average of 7 days period) 

Date Total R.H.% Max.Temp. M Temp 
R.F.inch OF 

Nov.1965.1at-7th 1.78 78.1 62.3 44.9 
8th-14th 1.96 73.0 66.9 i.a.o 

15th-21st 0.26 72.9 64.o 42.9 
22nd-30th 1.20 73.7 66.o 47.7 

'total 4-.22 
No.of daya 12 

Dec.1965.1st-7th 0.43 79.6 65.,3 49.,6 
8th-14th 0.02 s, .. 6 74.4 56.7 

15th-21st 2.86 69.l+ 71.8 53.8 
22nd-,1at 1.05 73.0 67.0 51.7 

'l'otal 4.36 
No. of da1a 15 

Jan.1966.1et-7th 2.12 79.5 r,.o 55.9 
8th-14th 0 • .50 73.4 65.3 49.8 

15th--21st o.08 82.7 72.0 56.4 
22nd-J1et 1.45 80.6 74.; 56.3 

Total 4.15 
No., of days 11 

(Cont'd next page) 

Meteorological Station 



(Appendix III, Keterological readings continued.) 

Fwb.1966.1Bt-?th 0.67 79.2 73.3 56.5 
8th-14th o.oo 75 .. 2 77.1 56.,9 

15th-21st o.42 8o.4 78 .. 1 62.9 
22nd-28th 3.77 90.6 71.1 69 .. 6 

Total 4.86 
No. of days 11 

Mar.1966.1st-7th o.45 80.9 70.1 54 .. 2 
8th-14th o.oo 72.,7 70.8 52.4 

15th-21st 0.03 78 .. 3 73.,1 51.3 
22nd-31st 1.33 82.1 72 .. 8 56.1 

Total 1.81 
lfo., o! days 7 
Apr.1966.1st-7th 0.82 80.lt 65 .. 2 51.5 

8th-14th 0.31 76 .. 4 67 .. 2 48.:; 
15th-21et 0,29 85.,2 65.3 1+5 .. 6 
22nd-30th 2.68 84.4 63.6 48.4 

Total 4.10 
No .. of days 12 

May 1966.1et-7th 0 .. 72 80.6 60.3 42.6 
8th-20th o.46 81 .. 7 62.1 42 .. 7 

Total 1.18 
No. of days 6 



APPENDIX IV 

••ed and Late Blight disease control 

Band spray with 0 ParaquQ't., 0 

Thereafter weed control was done by 
hand-hoeing. 

2. Late Blight spray: An Airblast-spraying machine was used. 
It give a very high speed of air-flow, 
capable of breaking the spray eaterial 
into very tine particles which are 
carried to the target and depoeited in 
a fine even ~pread overall surfaces. 

14/1 1966 

23/2 1966 

The spray programme aa follows: 

Material used 

D::l.athane M22 with the rate about 0.75 lb per 0.5 
acre. Continuouely humid weather required tor a 
thorough spraying to be done. This programme was 
carried out weekly up to the 16/2/66. 

Diathane M45 with the sue rat• with the addition 
of Stantox (sticker). Thie has th• advantage ot 
giving a gcod 8Urtace cover for a longer period. 

This was repeated at weekly intervals until a 
fortnight before harvesting. Altogether 12 sprays 
were applied giving very satisfactory results. 



Appendix IV (continued) 

Late blight symptoms when first detected in the crop. 



Sample No. 

1 

2 

3 
4 

5 

APPENDIX V 

Comparison between Small (0.636 cm~) and Large (2.27 cm~) Punch in estimating 
the Leaf area of Potato (after Taha, 1961} 

Planimeter SMALL PUNCH ESTIMATE LARGE PUNCH ESTIMATE 
Area dm~. Area dm;;; Bias % Area dm~ Bias $ 

12.07 14.15 + 2 .• 08 17.23 11.46 -0.61 5.05 

10.59 8.52 - 2.07 19.55 9.88 -0 .. 71 6.70 
11.52 10.54 - 0.98 8.51 12.14 +0.62 5.38 
13.31 14 .. 62 + 1.31 9.84 12 .. 43 -o.88 6.61 
15.89 18.38 + 2.48 15.61 14.58 -1.31 8 .. 24 



APPENDIX VI 

A ■ethod used in the Analysis ot Variance of lplit-aplit-plot 
design of Total Yield .( tona/acr. h The data is presented 

in Appendix VII. 

, Sources of Variation s.s. d.,t. M.S. F J ' I 

I 

I 1 .. Replication= R 672.02 9 74.67 
I 

2. Spacing= s 4054.37 3 13.51.46 35.57 •• 
Error (1) =E1 1025.76 27 37.,99 

:,. Variety = V 312.70 1 312.70 11.56 u 

V x S 1.33.54 3 44.51 1.,65 N.S. 
I 

E2 973.96 36 I 27.0.5 
' 

4 .. Seed-Size = z 815.52 2 407.?6 22.81 !li'III 

Z X S 331.44 6 55.24 3.09 •• 

z XV 1126 .. 60 2 563.30 31.50 •• l 

z X V X s 111.70 6 18.62 1,.04 N.S. I 
I 
! E3 2575.29 144 17.88 ! 
i 

' TOTAL h2132.90 !2:,9 1 
' t ! ; l ' i 



II 

( 1) X table 

Spacing 
I II VII VIII IX X Total 

197.18 157 1 221 1 0 159 1 .82 S1 
X1 (60) 

(6) 

1211 152 1 .74 1 117 .99 

1 160.33 121 .oo 1 1 " 1310.44 I 

2411 118.70 137 1 .11 117 1 121 .12 11 

.77 • 'l .511 .,51 
G 

(240) --•-"""s'--

= :::: 

S.S. = ••~••••••••••••••• (S) 

+ 2 
·············~·· T1 . . ::: _,,,,' = • O O GOO O O ODO. 0 0 0 IJI 111 fi, 

( ) 
6 240 

E1 . . = - (S + = " *••••••••••••••••(E1) 



(2) Variety x Spacing table. 

I S1.:b1Cin2 I I 
I 

Variety I 6" 12" l 18" I 24tt I Variety Tota l 
I i 

''l I V1 I (30 · .· · (120) I 

Ilu Hardy 920.43 694.46 722.22 626.62 296.3.73 ! 
i 
! 

I 

Rua I 904.39 653.53 588.22 54}.64 2689.78 v2 I 78 I . 

l s (I 

I <6oJ 
1347.99, 1,;10.44 ! 1170.26 

(240) 
Spacing /1824.82 5653.51 ! 
Total ' f ! 

Variety s.s. • ------
120 240 

30 

(Variety x Spacing) s.s.: T2 - (S + V) 

= 312.70 ..... (V) 

G 
- - = 4500.61 ••• (T2) 

240 



(3) Variety x Spacing x Replication table. 

I Snacin£t I Replication I 

Variet:v Renl.! 6" ! 12° 18° I 24" . Total 

Ilam M1 
Hardy (86) 

t 99.68 73 .. 23 9:,.76 61.37 328.04 
II 60,.68 .56.33 61.22 68.72 246.9.5 

III 89.70 76.76 69.94 56.69 293.09 
IV 108.,.58 73.71 66.14 71.80 320.23 

V 72.23 79.17 70.1+1 55.31 277.,12 
VI 91.41 69.66 62 .. 86 73.56 297.49 

VII 104.84 58.26 77.83 62.06 302.99 
VIII 97.97 80.19 74.36 57.46 309.98 

IX 108.11 64.67 75.65 66.37 314.80 
X 87.23 62.48 70.05 53.28 273.04 

Rua I 97.50 79.33 66.57 57.,33 300.73 
II 96.72 61.70 73.08 68.77 300.27 

III 87.68 73.71 72.49 46.42 280.30 

IV 112.94 75.03 55.:;4 68.01 311.32 

V 84.28 70.36 53.59 62.33 270.56 

VI 80.02 4-5.41 46.96 47.39 219.78 
VII 93.59 58.97 54.,70 41.30 248.56 

VIII 82 .. 68 56.24 54.29 40.99 234.20 

IX 96.73 67.87 65 .. 40 55.26 285.26 
X 72.25 64.91 

' 
45.80 55.SIAn 238.80 

Spacing Total 1824.82!1347.991410 .. 4411170.26 5653.51 
S' I 64 G 

(66) I (240) ' 



(4) Size x Spacing table. 

I Seed Size Spacing I i 
I SnacinEZ ., oz 2 oz 4 oz Total 

Q1 I 
(~6) (20) 

6" 507.32 633,.42 684.08 1824.82 
12" 421.17 463 .. 97 462 .. 85 1347.,99 

18" 403 .. 70 444 .. ?7 461.97 1310.44 

24° :;45.,07 425.75 399 .. 44 1170.26 
Q12 S4 

1677.26 1967.91 2008.34 .5653.51 
z Z3 G 

(86) (240) 

Spacing s.s. = S 

(seed Size x Spacing) S.S.=T4 - ($ x Z) =3J1.44 ............ ,z x S) 



(5) Seed Size x Variety table. 

I 

! Seed Size 
Variet:v 1 oz 2 oz 

p 
(46) 

Ilae Hardy 987.58 1035.10 

Rua 689.68 932.81 

Z1 
Seed Size ! 

Total 1677.26 I 1967.91 
' 

Variety s.s. = Y 

Seed Size s.s. = z. 

' If oz 

941.05 
1067.29 

p6 

z, 
2oo8 • .:;4 

p12 + p22 + •••••••••+ p62 G~ 
40 -240. 

(Variety x Seed Size) 

Variety 
Total 

V 
(126) 

2963.73 
2689.78 

v2 

a 
(240) 

5653.51 



{6) Spacing x Variety x Seed Size table. 

I I Seed 
: 

Snae:f.ne 1 Seed Size l 

I Variety I Size ! 6" ' 12n i 18'* ! 24" Total ' 
I ' 

M1 I ( 10) 
I.Hardy 1 oz 277.37 235.59 2.51.56 223 .. 06 987.58 

2 oz 330.72 242.67 237.23 224.48 1035 .. 10 
4 oz :,12.34 216.20 2.33.43 179.08 941.05 

-
Rua 1 OS 229.95 185.58 152.14 122.01 689.68 

2 CZ 302 .. 70 221.30 207 .. 54 201.27 932.81 
4 oz 371.74 246.65 228.54 220.36 1067.29 

"24 
s S4 G 

(603 (240) 
Spacing Tottal 1824 .. 82 1347.,99, 1310.44 1170.26 565:, .. 51 I 

' 
l 

M 2 + M 2+ M 2 ~ ........... + 24 \ik ....., ________ ...... _ - - a 

10 240 

(Spacing x Variety x Seed Size) S.S.=~• LE+ V + (V x S) + 
Z + (S X Z) + (Z X V)_t = 111.70 •• .,(S x V x Z) 

Sum 2 (all ite■s) _ G _121 ~2 90 
(m} 

1 240 - ~ ...... ·7 

E,.s.s. = T7 - /JI.+ s + E1 + V + (V x !' + E2 + Z + {Z x S) + 
(V X Z) + (V x 8 X Z)_/ = 2575.29.,,.., • .,.(E3) 



III Intetpretation of Results. 

(1) The significant effect of apacing treatment. 

Spacing 

6" 
12" 

18" 
24" 

Spacing Mean table. 

Mean of Total 
yield.Ton/aor. 

30.4 
22 • .5 
21.8 

19.5 

\ I If :,7.99 
I/ 60 It 

~ 2.052 X 1.13 = 
(2.771) 

(2) The significant effeot of variety. 

Variety Mean Table. 

Mean or Total 

24.70 
22.41 

acr. 

S.£.oJ.A\4'll'\. =VE,.MS =V.2zos- = o."48. 
110 ,~o 

S.E. 

+ o.8 -
+ o.8 -
+ o.8 -
+ o.8 -

0.80 

Only two comparisons involved d.05 (.01) not neoessarily 

calculated. 

j 



I 

I 
I 

(3) Spacing - ~eed Size Interaction 

Spacing x Seed Size table of Mean 

1 . Seed Size 
Snacin,:s 1 oz I 2 oz 

6" 25.4 :;1.7 

12" 21.1 23.2 

18rt 20.2 22.2 

24u 17 .. 3 21.:; 

i S.E. + 0.95 -
s.E. of Mean 

d.05 (.01) = t.05 E3 d.f. x 
( .01) 

l 

f 

= 1.980 X 1.,,34 
(2.617) 

(4) Seed Size - Variety Interaction 

Seed Size x Variety table of Mean 

' Seed Size 
Variet:v 1 oz I 2. oz 

24.7 
J 

Ilam Hardy I 25.9 
Rua 17.2 ! 23.:; ! 

' 
I S.E. .:t 0.67 

I 

= 1.980 X 0e95 = 1.9 
(2.617) (2.5) 

4 oz i 

34 .. 2 

23 .. 1 

23.1 

20.0 

0 .. 95 

4 oz 

23.,5 

26.7 



APPENDIX VII 

Total yield, tons/acre. 

Seed Size 1 oz 2 oz 4 oz 
S"Oacine: 6H 12n HJn 24n 6" l 12" ·18n 24" 61ft 12° i1c:Pt 24° 
Varietv · Renl. 

I.Hardy I 55,.72 27.53 ,2.08 21.92 39.62 23.16 23.45 23.64- 24 .. 34 22.54 38.23 15.81 
II 19.34 17.87 20.19 31 .. 32 24.49 17.56 19.77 18.02 16.85 20 .. 90 21.26 19 .. 38 

III 28.39 23.79 e5 .. 54 22.90 28 .. 24 27.93 27.61 17 .. 09 33.07 25 .. 01+ n7.79 16.70 
IV 59.00 28.24 e:5 .. 61 19.62 33.23 26.91 23.45 27.88 26.35 18.56 19 .. 08 24 .. 30 

V 18 .. 10 23 .. 79 21.37 18.33 32.45 31.04 24.91 22.90 e1.68 24.34 24 .. 13 14.08 
I VI 26.83 21.85 23.91 24.34 29.17 26.13 17 .. 63 28.62 35 .. 41 21.68 121 .. 32 20.60 I 

VII 29.-80 18 .. 56 54.89 19.42 37.60 25 .. 50 24.i.; 21.61 37.44 14.20 18.51 21.03 

VIII 26.99 29.10 20 .. 33 23.21 30.42 22 .. 78 25.95 21 .. 69 40.56 28.31 28.08 12 .. 56 
IX 29.80 22.78 28.49 21.06 32.76 19.l}3 22.83 24.49 45.55 22.46 24.33 20.82 

X 23.40 22.08 22.15 20.94 42.74 22.23 27.20 18.54 21.09 18.17, 20.70 13.80 

Rua I 22.15 23.55 20.44 15.83 :;1 .. 6? 30.12 23.40 22.66 43.68 25.66 22.73 18.84 
II 31 .36 16.77 C.1.95 14.63 24.96 24.03 24.92 25.86 L►0.40 20.90. 26.21 28.28 

III 23.72 18.96 21.69 11.60 23.87 23.71 25.27 14.66 40 .. 09 31.04 25.53 20.16 

IV 36.04 25.0ll 7.49 14.?4 .35.09 22.,30 25 .. 43 27.85 41.81 27 .. 69 22.42 25.42 
V 22.00 19.97 14.97 17.32 29.99 21 .. 92 19.29 22.97 32.29 28.47 19.33 22.04 

VI 16.69 9.52 ~2.74 7.18 26.05 17.32 13.16 17.90 37.28 18.57 21.06 22.31 
V'II 25 .. 11 15 .. 21 9 .. 98 5.38 34.16 21.37 2.1.01 15.95 34.32 22.39 2,.11 19.97 

IX 22.78 23.09 ~4.5:; 11.27 36.3.5 19.89 16.43 17 .. 47 37.60 24.89 24.44 26.52 
X 12.32 18.41 4.73 16.22 29.04 21.07 20.01 16.61 30.89 25.43 21.06 23 .. 01 

' . l ' ' 



APPENDIX VIII 

Table Potato Yield, tons/acre 

Seed Size 1 oz 2 oz 4 oz 
Snacin2 on 12" 1ij" 2lf." b" 12" 1~n 2At*' o" 12" 16tt 24" 
Variotv I Re"Dl. 

I.Hardy I 28.08 22.85 26.26 17.00 32.45 16.22 18.46 18.41 16.85 18.,♦0 29.85 12 .. 25 
II 14.82 14.04 15.50 26.13 19.19 13.34 15.76 13.92 12.95 16.22 15.34 14.43 

III 23.87 17.24 18.88 18.84 18.25 19.97 23.87 12.64 25.74 21.06 14.14 11.3.5 
IV 28.70 22.70 18.82 15.91 25.43 19 .. 19 18.10 22.11 24.49 12.87 12.06 17.86 

V 14.04 20.28 17.16 13.42 23.40 24.18 17.68 1? .. 47 15.29 16.77 17.89 10.80 
VI 20.28 14.12 18.88 19.19 21.06 18.72 11.70 23.24 28.08 15.83 15.81 14.66 

VII 20.59 13.26 25.06 12.71 24.18 20 .. 28 19.3t~ 17.86 20.75 8.74 12.84 15.25 
VIII 20.28 22.78 14.82 14.51 17.94 13.57 17.58 16.97 28.39 14.66 19.71 7.80 

IX 19.50 16.15 20.80 15.68 24.80 14.12 14.77 18.95 27.77 17.00 17.16 13.49 
X 17.32 17.16 15.08 15.60 29.33 1.5.29 18.56 13 .. 8.5 14.20 9.20 14.20 9.20 

Rua I 18.41 20 .. 90 11.34 9.87 23.24 23.95 15.65 18.41 32.45 19.34 19.81 13.61 
II 27.46 15.21 17.37 10.73 19.66 20.28 20.18 19.50 32 .. 76 18.41 21.48 21.18 

III 20.4li. 11.70 15.24 6 .. 98 19 .. 66 20.20 18.56 11.35 30.26 25.66 17.42 16.22 
IV 30.11 21.22 4.63 11.19 29~95 16.30 20.28 18.2.5 26.21 22.07 17.37 21.41 

V 16.38 14.12 10.92 12.91 25.00 19.97 16.22 15.80 26.52 26.52 14.98 16.89 
VI 9.36 8.97 11.96 5.54 22.62 13.26 10 .. 14 12.64 30 .. 42 14.98 16.48 16.54 

VII 18 .. 72 9.67 7.75 1+.49 25.27 16.38 18.20 13 .. 61 24.96 17.,63 20.54 14.12 
VIII 14.66 10 .. 69 9.88 7.06 22.78 10.61 13.83 11.58 20 .. 59 15.83 16.07 10.61 

IC 12.79 17.55 15.39 7.80 24.80 14.04 11.70 12.60 124.96 18.88 20.90 19.73 
X 9.98 13.73 4.42 12.09 19.50, 16.15 13. 78: 12.17 23.87 20.51 15.08 17.51 

i ' ' ' - I 



Appendix VIII (continued) 

Yield per plant from Rua 



APPENDIX IX. 

Yield of Large Table Potato, tons/acre 

teed Size 1 oz l 2 oz 4 oz -
Stlacinit 6" I 12n · 18" 24" 6t1 12" 18" 24" 6" 12n ,1S 0 24n -
Varietv: Renl. --
I.Hardy I 0~00 2.26 2.81 3 .. 28 o .. oo 2 .. .57 2 .. 34 1 .. 95 o.oo o .. oo 3 • .54 1.29 

II o.oo o.oo 2.29 2.18 o.oo o.oo o.47 1 .. 17 o.oo o .. oo 1.82 2.26 

III o.oo o.oo 2.70 1.40 o.oo o .. oo 0.94 1.44 o.oo o.oo o.oo 1 .. 95 
IV o.oo o.oo 1.72 1.01 o.oo o.86 o.oo 2.34 o.oo o.oo 1.56 2.34 

V o.oo o.oo 0.62 1 .. 95 o.oo o .. oo 1.72 3 .. 32 o.oo o.oo o.oo 0.78 
VI o.oo 1.72 1.14 1.17 o.oo o.oo 1.40 2.03 o.oo o.oo o.oo 2.00 

VII o.oo o.oo 5.25 4.29 o.oo o.oo 0.57 0.51 o.oo o.oo o.oo 2 .. 03 

VIII o.oo o.oo o.oo 4.3? o.oo 1.72 1.1!. 1.56 o.oo :;.28 o.oo o.47 
IX o.oo 2.96 4.51 2.34 o.oo o.oo 2.96 1.52 1.87 o.oo 0.57 1.17 

X o.oo o.oo 1.77 0.78 o.oo o.oo 2.24 o.oo o.oo o.oo 1.14 o.oo 

Rua I o.oo o.oo 6.14 5.46 o.oo 3.28 5.51 2.57 o.oo o.oo o.oo 4.10 

II o .. oo o.oo. 2 .. 50 2.50 o.oo 2.81 1.72 3.,71 o.oo o.oo 1.92 5.81 
III o.oo 5.93 4.oo 2.96 o.oo 0.94 3.69 2.11 o.oo o.oo 2.13 2.42 

lV o.oo o.oo 2.08 2.73 o .. oo 2.96 3.38 7.45 o.oo 1.95 1.25 o.4? 
V o.oo 3 .. 51 2.70 3.28 o.oo o.oo 1.82 4.84 o.oo o.oo 1.30 3.35 

VI 6.55 o.oo o .. oo 1.17 o.oo 0.94 1.77 3.,04 o.oo o.oo 1 .. 82 3.74 
VII 3.12 5.07 1.66 o.oo o.oo 1 .. 40 1 .. 30 o.oo o.oo o.oo o.68 2.93 

VIII o.oo o.oo 2.34 o.oo o.oo 6.86 o.BB 5.73 1.87 1.72 1.}5 1.21 

IX 6.86 3.28 6.86 2.03 7.49 2.81 3.22 3.90 o.oo o.oo 1.30 4 .. 41 
X o.oo 2.73 o.oo 2.07 4.99 3.28 4.?8 2.34 o.oo o.oo 2.60 3.32 

' : 



.APPENDIX X 

Yield of Seed Potato. tone/acre 

2 oz 
2flt " I 12" 1 n 

I.Hardy I 6.24 1.95 2.39 1.25 5.30 3.59 2.08 2.73 4.,68 3 .. 28 3.90 1.68 

II 3.28 2.89 1.98 2.50 t~ .. 06 3 .. 28 3.02 2.42 2.,81 3.67 3.22 1.91 

Ill· 3.43 4.99 2.39 2.15 8.11 6.40 2.18 2.l•6 5.93 3.12 2.86 2.93 
IV 8 .. 11 4.29 2.60 2.11 15.46 5.77 4.52 2.81 9.,36 3.74 4.42 3.55 

V 3.12 3.12 3.17 2.57 7'.02 5.46 4 .. 63 1.72 4 .. 84 6.6;S 5.36 1.91 

VI 4 .. 68 4.84 3 .. 01 3.20 6.24 .5.,85 3.85 2.r; 5 .. 62 4.52 4.21 3.16 
VII 8 .. 11 4.52 3.80 2.03 o.45 4.21 3 .. 64 2.65 14.04 4.06 4.78 3.20 

VIII 5.46 5.07 4.42 3 .. 63 9 .. 20 5.62 6.!~5 2.50 9.05 8.58 7.59 3.12 

IX 7.96 2.89 2.50 2.38 5.93 4 .. 06 4 .. 68 3.59 12.01 !f..52 5,.30 5.15 
X 4.52 3.59 3.90 3.,55 9.67 5.30 5.10 3.71 4.39 5.85 3.74 3.04 

Rua I 3.74 2.03 2.65 0.51 8.L~3 2.50 2.24 1.40 8.89 4.68 2.50 o.86 
II 3.59 1.40 1.77 1.29 4.84 0.78 2.29 2.38 5.93 2.18 2.34 1.09 

III 3.12 1.33 2.29 0.,94 3.90 2.18 2.81 1 .. 01 7.18 4 .. 21 5.41 1 .. 25 
IV 4.68 3.35 0 • .52 0.82 4.21 2.26 1.51 1 .. 68 13.73 3.67 3.28 2.57 

V 3.90 2.34 1.25 o.86 3.71+ 1.95 1 ... 14 1,,87 4.99 1.56 2.76 1.56 
VI 0.78 0.39 0.78 o.47 2.65 3.12 1.04 2 .. 11 5.30 3.12. 2.18· 'i .76 

VII 2.97 0.31 0.36 0.78 7.02 2.65 1.04 2 .. 11 7.96 4.21 2.13 2 .. 61 
VIII 3.12 3.59 1.14 0.78 7.,18 1.79 3.38 1.,76 8.27 4.06 3.95 1.60 

IX 3 .. 12 2.26 1.92 1 .. 37 3.28 2.81 1.35 0.98 10 .. 93 5.,07 1.98 1.83 

X 2.34 1.64 0.32 1.91 4.39 I 1.17 1.35 1.95 6.71 I 4.45 2.86 2.00 



. APPENDIX XI 

Yield of Small Potato, tone/acre 

Seed Si.,.,e 1 oz 2 oz ii 4 oz 
6H 12r1 18n 24" 6" 12" H 24n 6" 12° 1Sn 2Z.tt -SllacinR: 

Variet:v Renl. 

I.Hardy I 1.40 o.47 0.62 0.39 1.87 0.78 0.57 0.55 2.81 o.86 0.94 0.59 
II 1.24 0.94 o.42 0 .. 51 1.25 0.94 0.52 0.51 1.09 1 .. 0·1 o.88 0.78 

III 1.09 1.56 0.57 0 .. 51 1.87 1.56 0.62 0.55 1.40 o .. 86 0.78 o.1•7 
IV 2.18 1 .. 25 o.47 0.59 2.31t, 1.09 0.83 0.62 2.50 1.95 1.04 0.55 
V 0.94 0.39 o.42 0.39 2.03 1.40 o.88 0.39 1.56 0.94 o.88 0.59 

VI 1.87 1.17 o.88 0.78 1.87 1.56 o.68 0.62 1.11 1.33 1.30 0.78 
VII 1.09 0.78 0.78 0.39 2.97 1.01 o.88 0.59 2.65 1.,}0 o.88 0 .. 55 

VIII 1.25 1.25 1.09 0.70 3.28 1.87 0.78 o.66 3.12 1.79 0.78 1. 17 

IX 2.34 0.78 o.68 o.66 2.03 1.25 o.42 a.43 3.90 0.94 1.30 1.01 

X 1.56 1.33 1.40 1 .. 01 3.74 1.64 1 •. .30 0.98 2.50 3.12 1.62 1.56 

Rua I o.oo 0.62 0.31 o.oo o.oo 0.39 o.oo 0.27 2.34. 1.64 o.42 0.27 

II 0.31 0.16 0.31 0.12 o.46 0 .. 16 0.73 0.27 1.71 0.31 o.47 0.20 

III 0.16 o.oo 0 .. 16 0.12 0.31 0.39 0.21 0.20 2.65 1.17 0.57 0.27 

IV 1.25 o.47 0.26 o.oo 0.93 0.78 0.26 o.47 1.87 o.oo 0.52 0.98 
V 1.72 o.oo 0 .. 10 0.27 1.25 o.oo 0.10 o .. '+7 0,.78 0.39 0.31 0.23 

VI o.oo 0.16 o.oo o.oo 0.78 o.oo 0.21 0.12 1 •. 56 o.4? 0.57 0.27 

VII 0.31 0.16 0.21 0.12 1.87 0.94 o.4? 0.23 1.40 0.55 0.36 0.31 
VIII o.oo 0.78 0.26 o.oo 1.56 0.31 0.52 0.27 2.65 o .. oo o.68 0.39 

II o.oo o.oo 0.36 0.08 0.78 0.23 0.16 o.oo 1.71 0.94 0.26 o.;; 
! x, o.oo I 0.31 o.oo 0.16 0.16 o.47 I 0.10 ! 0.16 0.31· o.4•1! 0.52 0.59 ; 

l ' i 1 I 
' 



APPENDIX XII 

The e-.f'fect or spacing, vari•ty, and seed size ou the P♦rcentage 
of Yield Distribution. 

Mean o! 10 replicates. 

---••-· •-·-• •---• -• _,_., ___ , _____ , -··~---.. ,,..11...,_....,H ___ d ________________ R _________ _ 

Treataenta. all art:v , ua 
Large I !able Seed Small Large· I Table Seed Small 

Potato Potato Potato Potato Potato Potato 
1 oz 6" o.o, l 74.8 19.8 5.4 7.2 77.6 13.6 1 .. 6 

1 
12° 2.9. 76.6- 16.3 4.2 11.0 77.5 10.1 1.4 
18" 9.1 76.0 12.0 2.9 18.6 71.6 8.5 1.:, 
24" 10.2 75.7 11 .. 4 2.6 18,:5 73.0 8.o 0.7 

2 oz 6" o.o 71.4 21.6 7.0 4 .. 1 76.8 16.4 2.7 
12" 2.1 72.1 20.4 5.4 11.4 77.3 9.6 1.,7 

181
' 5.8 ?4 .. 1 16.9 3 .. 2 13.5 76.4 8.8 1.3 

2411 7.0 78.2 12.2 2 .• 6 17 .• 7 12.5 8.6 1.2 
A•~IIAMQl4/1il¥Mii 

4 oz 61'1 o.6 68.7 23.3 7.4 0.5 73.4 21.5 ,,.6 
12" 1.5 69 .. 7 22.2 6.6 1 .. 5 81.0 15 .. 1 2.4 

18" .3-7 72.4 19.5 4.4 6.3 7t~.8 12.9 2.0 

.?.4 11 8.o ?1.0 16.5 4.5 ! 14.4 76.2 7 .. 8 1 .. 6 
i ! I 

' 1i'. 

: i l 



APPENDIX XIII 

Dryw&ight Yield of Table Potato, tons/acre 

Seed Size 1 oz 2 oz 12!-2f Stlacins: 6'* . 12" I 1<'.S 0 21.~u 6ft 12,, 1 ts" 2~n 6" 24° 
Vari&tv Re"Dl. 

I.Hardy I 4.97 3.79 4.65 3.04 5.78 2.77 3.21 3 .. 15 2.98 3.40 5.16 2.08 

II 2.52 2.44 2.85 4.83 3.30 2.23 2.82 2.42 2.15 2.69 2.79 2.55 
III 4.34 3.05 3.30 3.,17 3 .. 16 3.53 4.17 2 •• 16 lt,.~6 3.64 2.30 1.95 

IV 4,.91~ 3.97 3.27 2.77 4,.li.8 3.22 3.,13 3 .. 83 4.36 2.23 2.00 3.16 

V 2.53 3.49 2.95 2.27 li·.42 4.52 3 .. 16 ,.09 2 .. 74 3.02 3.,17 1.86 
VI 3.63 2.54 3.29 3.59 3.75 3.39 2.19 4,.56 5 .. 05 2 .. 83 2..70 2.71 

VII 3.64 2.25 4 .. 51 2.17 4 .. 28 3.49 3.27 3.07 3 .. 84 1.42 2.20 2.59 
VIII 3.45 4.28 2.58 2.57 3.18 2.39 3.11 3 .. 00 1+.,85 2.57 3.59 1.28 

IX 3.45 2.94 3.70 2.78 4.41 2.50 2.41 3.34 4 .. 89 3.18 3.00 2.40 

X 3.,05 2.87 2.65 2.76 5.,13 2.69 3.21 2.44 2 .. 46 1.60 2.41 1.62 

Rua I 3.59 4.35 2.13 2.07 4.88 4.55 2.96 3.,76 6 .. 81 3.79 ·;i: 80 ,;,. 2.50 
II 5.30 2.86 3.65 2.11 3.42 3.97 3.73 3.82 6.65 3.46 4.32 4.45 

III 3.88 2.39 2.87 1.27 3.72 4.04 3 .. 60 2.19 6.20 5.29 3.33 3.31 
IV 5.,57 4.31 0.87 2.37 5.99 3.23 4.02 3.56 5.45 4.22 3.21 Lt.35 

V 3 .. 44 2.98 2.19 2.56 4.95 4.15 3.36 3.11 5.30 5.3:5 3.01 3 .. 18 
VI 1.95 1.89 2.44 1.21 4.59 2.65 2.00 2.53 6.11 2.98 3,.18 3.31 

VII 3.46 1.98 1.53 o.88 5.03 3.26 3.82. 2.65 4.97 3.49 4.19 2.80 

VIII 2.93 2.08 1.88 1.3.3 li..33 2.16 2.67 2.30 3.87 3.17 .3 .. 01 2.12 

IX a.61 3.60 3.03 1 • .50 ;.41 2.79 2.3.2 2.39 5.14 4.oo 3.St1 3.69 
X 1 .. 97 2.81 o.84 2.32 4.02 3.29 2.81 2.29 4.85 4.10 2 .. 94 3.33 

I, i I 1' 



Harv d.Sz. 1 oz 
Var .. Dat t·t 12" • 

!.!El· 
I.llardy I 0.37 26.83 

II 21.97 23.50 
6/1 I 2?.86 46.80 

II 46.06 1~9.53 
20/1 I 59.26 154.76 

II 55.70 s:;·.69 
2/2 I 31.38 95.4? 

II 53.57 120.96 
17/2 I 18.26 138.36 

II 56.99 59 .. 82 
3/3 I 21.61 50.77 

II 55.i.o 28.83 
17/3 I 33.52 40.88 

II o.oo; 21 .. 67 
Rua 23 1 I 

II 
6/1 I 

II 
20/1 I 

II 
2/2 I 

II 
17/2 I 

II 
3/3 l 

II 
17/3 I 

II 
31/3 I 

II 

APPENDIX XIV 

Leaf area per Plant (dma) 

(Average of two plants) 

2 oz 
1 n 12" 

14.23 20 .. 13 41 .. 12 16.61 
16.12 32 .. 01 36.03 37.30 
33.68 59.55 62.53 75.65 

71.35 70.97 26.92 65.70 33 .. 78 
193. 81.42 64.79 74.65 167 .19 
116·. 91.66 66.42 94·.22 131.45 
168 208.19 96.33 109.20 145.72 

187.98 40.80 135·.17 131.31 
1 269.22 47.05 61.5.5 126.86 

395 .. 55 40.00 133.96 97.73 
91.36 58.59 37.44 ?1.49 62.01 

119. 193. 71 53.93 63.53 55.92 
70.01 63.87 15.94 21.26 32.04 
43.18 38.96 o.oo 38.02 35.57 

13.2 9.23 
11.48 6.79 
42.12 61.80 
60.30 12026 I 

20.44 119.95 1 • 
65.26 90.86 1 
45.96 143.91 
li0.32 78.23 161 
57.17 116.01 161.03 
68.88 1t6.43 o.oo 
17.86 71 .. 99 .41 
49.98 90.02 111.22 
26.75 52.06 
40 .. 66 113 .. 62 
o .. oo 61.82 

1 61.87 1127 060 I 
I 

28.82 42.26 41.57 35 .. 72 10.57 
31.06 9.68 63.16 34.47 39.48 

122.98 55.84 118.79 123.47 85.89 
53.31 25.96 52.25 19.15 103.1 

156.60 37.42 72.04 52·.69 101.89 
108.58 87.06 139.67 169.07 106·.49 
185.77 52.64 52.98 77.29 206.05 
173.34 58.01 94·.26 169.43 95·.23 
42.96 100.84 55.12 108.86 109.30 

265.11 o.oo 54.43 159.67 119.41 
102.40 27.26 125.30 154.40 80.04 
95.81 158.60 41 .. 84 144.23 109.60 
27.46 12.26 31.89 104 .. 50 42.40 
38.32 o.oo 5.72 39.39 51.30 

25.12 o.oo 17.15 
1.89 23.23 29.21 
8.59 79.87 
a.:;4 44.64 

.74 105.96 

.12 105.76 

.4? 111-4.67 
51 2.70 103.79 

126 .. o.2t~ 157.95 
365. =~.31 127.48 
1 5.92 96.85 

5.70 85 .. 12 
105. 2.44 124.72 
155 0.02 149.08 
320.16 3.59 233.41 
.167 7.871 95.26,131 



APPENDIX XV 

The effect of harvesting date and spacing interaction on Leaf 
Area (dm2), (transformed into loge.) 

6n 1.26 1.62 1.85 1.79 1.53 1.56 1.13 
12° 1.45 1.70 2.01 ! 1.97 1.85 1.88 1.62 

1 1.04 1. 2.06 1. 1.98 1.79 
24tT 1 .. 18 1.55 2.00 2.12 2. 2.00 1.87 

S.E. ± 0.12 



APPENDIX XVI 

The effect of harvesting date - variety and harvesting date 
- seed size interaction, on teat Area per Plant {dm~). 

transformed into loge. 

i 
Treatment · .3 I 
v-rietz: 

I.Hardy 1.47 1.77 1.97 2.01 1 .. 86 1 .. 82 1 .. 28 
S.E. 

' 
Rua 0.99 1 • .51 2 .. 00 1.98 1 .. 88 1.89 

l 

1 .9; I ± 0.09 

Seed Size: 

2 oz 1.12 1 .. 56 2.01 2 .. 03 1.88 1.84 1.54 
S.E. 

4 oz 1.35 11.72 1.96 1 .. 9.5 1 .. 86 1.87 1 .. 67 ± 0.09 
! 





I Har~ 
Var. Da.t 6" 

Repl. 
I.Hardy 6/1 I 3.8 

II 7.5 
20/1 I 48.2 

II 31.5 
3/2 I 68.7 

II 54.5 
17/2 I 1.5.9 

II 35.6 
3/3 I j 43.6 

II 133.2 
17/} I 152.6 

II ~o.4 
Rua 6/1 I 

II 
20/1 I 

II 
3/2 I 

II 
1?/2 I 

II 
3/3 I 

II 
17/3 I 

I II 

I 31/3 I 

I ! II 

APPENDIX XVIIl 

Tuber Dryw~ight per Plant. 
(AT.of two plant, gm) 

1 oz l 2 oz ! 
12n 1l;jc" 24" i &" 12ry l 1i;sn ! 2~" 1 

0.31 
I l 

4 .. 3 2.8 3.8 1.7 3.6 I 10.0 I 
4.5 5.1 5.3 5.9 5.7 1.2 \ 3 .. 2 

50.3 72.3 30.9 21.4 : 39.5 33.2 I 30.1 
26.2 66.8 21.8 19.2 '. 10.5 54.9 I 37.1 
86.9 43.0 72.6 63.4 ! 61 .. 1 58.7 1115.4 
73.1 78.8 43.6 42.0 l 78.5 84.9 \118.8 

107.8 244 .. o 164.2 89.5 l 137.0 266.7 i161.5 
144.6 95.0 260.2 49.3 l 129 .. 1 24'4.1 230.5 
144 .. 6 289.9 257.1 91.6 l 104 .. 2 278.01292.6 

88.7 193.9 264.o 86.9 177.~ 210.0 398.2 
107.9 152.8 420.9 79.9 30.0 260.8 1252.7 
189.8 i 281 .6 }17.6 114.7 188.2 162.6 · 1a, •• o 

\ 

2.1 I 1► .0 2.5 o.o 
8.7 l 0.0 o.6 1.4 
1.0 I 20.2 22.1 10.2 

s2.7 I 91.5 24.3 90.4 
51.9 152.7 I 55.6 145.3 

110.1 1 56.3 I 32.7 70.5 
52.9 I 21.a 124.9 107.3 

102.0. 120.1 ! o.o 121.8 
1a1., 230.3 I 239.6 3411- .. 1 
101.0 119.a I 196.5 253.6 
178.0 222.1 156.6 152.7 
132.4 213.1 1,284.5 369.4 

o.o 428.5 l 130.4 637.7 
130.9 280.6: 657.3 409.8 

' 

4 oz 
6" 12° I 18ft 24" 

7~7 15.8 7 ."1- 3.9 
1.5 7.8 s.o 19.5 

50.5 44.5 30.0 65.8 
31 .. ? 80.8 43 .. 1 37.7 
86.2 73.8 68.7 109.9 
57.7 151.3 42.1 66.8 
74.2 133.3 37.8 103.0 

100.5 115.1 42.6 222.8 
38.8 202.6 315.1 102.7 
67.? 91.0 172.5 361.1 

135.9 97.6 266.7 236.3 
123 .. 2 142.2 384.4 360.0 

"' 
l+.9 10.9 14.5 2.6 
6.2 0.3 1 .. 2 12.1 

45.3 81.7 61 ... 6 41.9 
42.7 61 .. 1 47.1 19.0 
51.7 96.4 104 .. 6 1.34.0' 

104.9 74.o 15.5 .. 2 200 • .5 
59.2 175 .. 2 201 .. 6 216.0 
64.8 156.0 168.0 272.9 

108.7 154.3 282.7 151.9 
162.9 159.7 145 .. 6 280.7 
155.9 309.,7 229.7 '+16.6 
205.7 2'~6.4 283 .. 1 377.9 
113.4 344.? 445.6 584.6 ! 

105.5 288.0 ~35 .. :, ! 347 .. 7 j 
\ 
l r 



APPENDIX XIX 

The effect of harvesting-Tariety - spacing, harvesting -
variety - seed size interactions on Tuber Dryweight per 

Plant (gm), transformed into loge. 

Harvestitur Date ' 

Treatment. 6/1 20/1 -5/2 1?/1 -:S/3 17/3 

Hardy: 
6" 0.60 1.45 1.78 1.88 1.83 2.05 

12" 0.77 1.54 1.93 2.11 2.13 2.19 
18n 0.55 1.59 1.79 2.00 2.37 2 .36 
24n o.84 1. 61 2.00 2. 2 .. 41 2.40 

S.E. 
:!:. 0.14 

Rua: 
6" o.68 1.67 1.87 1.83 2.13 2.22 

12" 0.28 1.74 1.94 1.99 2.21 2.39 
18" 0,.35 1.55 1.86 1.65 2.32 2.36 

24" o.41 1.46 2.11 2.22 2.39 2.42 

Ilam Hardy: 
2 oz 0.56 1.44 1.87 2.16 2.25 2.24 

4 oz o. 1 .. 66 1. 1 .. 2.12 2.27 S.E. 

± 0.10 
Rua: 

2 oz 0,,27 1.54 1.,87 1 .68 2.29 2.30 

4 oz o. 1.66 2.03 2.16 2. 2. 

i 



APPENDIX XX 

The effect of spacing, variety, and seed size on Tuber 
Dryweight per Unit Area (g11/sq.ft) 

aent 1 I 
l 

Ilam Bardz ' ' 
1 oz: 6" 4.56! 31.92 49.31 I 56.98 94.37 102 .. 96 

' i l 

12" 1.791 15.33 32.00 I 50.50 58.74 59.56 
i I 

18" 1.061 24.?4 26.84 ! 45.21 64 .. 52 77.17 I 
11.6, l i 

24n 0.5415.28 42.45 69.49 73.86 ! 
' I 
I { 

I 

I · I 

77 .. 84 i 2 oz: 6" I 3.84 l 16.21 42.17 55.50 71.,40 
i ! : 

12° I 1.96 i 9.99 27.92 53 .. 22 75.08 83.921 
t I 

18" I 0.85 11.74 19.15 68.10 65.,15 56.46 1 

24° 1.32 13.42 23.,36 ! 39 .. 20 69.12 48.62 
l 

; I 

4 oz: 6" :;.68 32.95 57.58 93.14 85.18 1138.18 ! 
J i 
I ' 

12" 4.72 l 25.06 45.00 49.,68 78.29 i 78.32 ! 
18° 2.19 ! 9.74 14.77 14.30 10:;.oo i 86.81 I ; 

! 
I 

24° 2.34 ! 10.34 23.56 4:-;.44 61 .. 91 59.63 

.El!!,: 
I 

2 o:u 6" 5.78! 37.58 86.35 75.13 11.5 .. .33 124 • 12 i 104 • 18 
! 

1107 ,03 ! 141 .82 12" 1.61 l 29.78 41.78 52.02 70.02 
I 

18" o .. 84 l 12.,37 13.69 33.30 58 .. 14 58.82 ! 105.03 
! 

24° 0 ?o l 13.41 21.84 30.,54 59.78 ! 67. 19 ! 104 .. 75 ..... ,,, i 
I ' ; 

' i 
4 OZI 6" 4.42! 34.96 83.52 115.78 144.83 144.62 87.5.5 

12° 2.96 [ 28.57 34.06 66.35 62.80 136.94 126 .. .54 
18" 2.09: 14.53 34.,70 49.28 57 .. 11 68.33 117 .. 45 
24" 1,,47: 8 .. 13 33 .. 45 48.90 53.58 79.45 93,,22 



RarT. Sd.Sz, 1 oz 
Va.r. Date .. SDac .. 6ft 12" 

. Repl. 
I.Hardy 23/12 I 1'?.6 16.5 

II 13.5 19.6 
6/1 I 28;1 52.9 

ll 45~3 57.8 
20/1 I 94.,5 129.8 

II 57;9 97.1 
3/2 I 87;8 133.9 

II 98.9 112.1 
17/2 I 22.9 159.3 

II 45.3 121.4 
.3/3 I 29 .. 5 81.2 

II 90.3 30.5 
1?/3 I 84.5 51.4 

II o.o 50.6 
Rua 23/12 I 

II 
6/1 I 

II 
20/1 I 

II-
.3/2 I 

II 
17/2 I 

II 
3/3 I 

II 
1'7/3 I 

II 
31/3 I 

I II 

APPENDIX XXI 

Drywei.ght of "Remainder" 
(Av. or two plants, gm) 

2 oz 
1 ll fl 24" on I 12n t 13° 

l i 
19.3 . 15.7 19.9 I 36.7 l 25.3 
12 • .5 8.7 21.2 l 20.5 27.5 
63.9 37.2 , I 

57•7 I 38.5 t 52.0 
56.3 42~1 23;9 j 34 .. o I 42.a 

184.;7 114~7 65;8 101~6 I 124.2 
162.2 97~4 90.0 l 88.;.7 I 117.8 
165 .. 1 217.3 105~8 j 148.;.9 t 179.6 
170.1 261.6 86.6 ! 130.8 l 184.,lt 
171.2 188,3 68.o / 163.2 l 280.9 
14.5;.8 369.5 211.1 I 103.0 10.0 
204;.8 81.6 73. 1 ! 54.2 134. 1 
320.3 103.7 82., I ,00.2 ,20.7 

59 .. 3 123.3 24.7 56 .. 4 91.6 
94;.6 l 145-~ o~o 99.2 82.2 ,.a I 10.7 10.2 

4.7 i 10.9 I 14.4 
}6.4 40.6 16.5 
72 .. 9 8.8 20.8 

101.9 104.8 95.7 
83.3 I 107e1 104 .. 5 
57.3 l 140.9 121.9 
91 .. 7 111+0.2 183.5 
44.o i 44.5 185.9 
93.8 !119.1 o.o 
86.8 1198.2 I 219.5 

102.8 I 83.2 I -107 .. 7 
26.9 \105.8 ! 67.,4 
25.0 1125.3 I 86.3 

I I 8 I o.o 1130.5 1 3.3 
; 38.3 I 149.4 '. 294.2 
i 

4 oz 
24° 6H 12'' 18" 24" 

! 

26.0 6.9 34.? 38.0 36.7 
26.9 17.5 16.7 31.6 28.6 
96.1 6t, .• 9 92.1 126.6 77.5 
67 .. 8 20.6 57.8 71.3 86.8 

184 .. 4 81.3 9.5 .. 3 27 .. 0 147.9 
125.7 93 .. 5 122.2 145.0 13!• • .2 
191t.3 , 259.7 101.9 \ 125 .. 0 188.1 
209 .. 1 130.2 127 .. 0 213 .. 1 63 .. 4 
253.8 113 .. 1 149.6 111.1 33.7 
172.4 63.0 ·101 .. 4 311.9 243.5 
134.4 31 .. 1 72.0 132.5 57.2 
163.2 ·12 .. 4 47.2 91.9 191 .. 8 
86.7 31 .. 1 24.3 47.8 67.0 

101.7 o.o. 14.9 88.6 167.9 
19.5 16.5 23 .. 1 o .. o o .. o 
4.1 6.3 16.0 o .. o 17.8 
o .. o q1 .. 7 83.1 ?4.4 45.9 

27.3 40.9 29.8 22 .. 6 61.7 
59.6 74.1 ·108.7 83.7 48.8 

162.5 79.3 99.,1 103.9 108.2 
193.5 49.4 91 .. 1 167.3 129.8 

24 .,~ 113.2 161.6 30.0 215.8 
228.8 28.1 ·t34.5 198.9 235 .. 4 
135.2 i_ 85.9 I 99.8 101.5 204.1 
286.2 1103.7 I 127.6 222.4 198.8 
211.7 [1139.9 279.7 109.1 182.4 
78.4 11 ?2.4 ·125.4 156.2 324.7 

202.1 111s2.4 ·111.7 I 194.1 197.4 
227.2 !! 51.1 197.6 I 220.9 174 .. o 
198.,3 !i 42.,3 l 87.5 ! 135•5 208 .. 0 

i) l \ 



APPENDIX XXII 

Dry Matter Partition in Tuber, (gm/sq.ft). .._ 
Barveatin2 Dates 

Treatment .. 9/12 2~/12 6/1 I 20/1 3/2 17/2 3/3 17/3 31/3 
11am H1rdi: 

I I ' I 
Spacing: 6" - I - 3.76 24 .. 58 49.87 74.32 78 .. 29 108.01 

I I 
1211 - - 3.34 17.52 36.46 51.4.5 76.68 81 .. 12 
18n - - 1.52 10.74 16.96 41.20 84.06 71 .. 63 

24" - - 1.83 11.88 23.46 41.32 l 65_,1 54 .. 12 
I 

' l Seed Size: 2 oz - l - 1 .. 99 12.84 28.15 5l1-.,01 70.19 66 .. '71 
I 

4 oz - l - 3.23 19.52 35.22 50.14 I 82.09 90.73 t 
' I 
' 

Rua; ' l I - I 
Spacing: 6H - - 5.10 36.27 84.93 95.45 

I 

130.08 134 .. 37 95.86 
1211 - - 2.28 29.17 37.92 59.18 66.41 121.98 134 .. 18 
18" - - l 1.46 13.45 24 .. 19 41.29 .5?.62 63 .. 57 111.24 
24" - I - ! o.88 10.77 2?.64 39.72 56 .. 68 73.,32 98.98 

I Seed Size: 2 oz - l - 2 .. 13 23.29 40.91 47.,75 I 75 .. 82 89 .. 29 113.94 I l 

I I ! 
f 

t 4 oz - ! - 2.76 21.55 46.43 70 .. 08 I 79 •. 58 107.,33 106.19 
\ I 

! I 



APPENDIX XXIII 

Dry Matter Partition in "Remainder," (grn/sq .. ft). 

Treatment. Harvestini;,: Date 
q/12 23/12 6/1 20/1 7,/2 1'7/2 7,/3 1?/3 "31/3 

Il~m Hard;:t:: 
Spacing: Gn 2.98 14.75 33.43 66.32 96.48 I 72.83 48.54 16.08 

12n 1.38 13.70 22.23 40.77 50.85 53.92 36.47 20.79 
18 11 1.03 8.16 23.09 35.46 46.81 67.65 46 .. 91 20 .. 68 
24° o.84 5.91 16.42 29.63 36.93 45.63 31.48 21 .. 16 

Seed Size: 2 oz 2.02 10.76 19.01 41 .. 01 55.35 49.67 41.79 23 .. 21 
4 oz 1.09 10.!~9 28.57 45.08 60.09 69.85 39.92 16 .. 14 

Rua: -
Spacing: 6t1 1.42 10.27 38.38 65.71 83.10 84.10 102.70 55 .. 35 34.oo 

1211 0.76 6.06 16 .. 33 41.46 53 .. 38 45.24 68.87 lf7 .. l~1 56.51 
18 11 0.50 2 .. 18 13.50 25.84 40.18 44.81 47.25 33 .. 63 48 .. 92 
2i~11 0.37 2.93 8.08 18.95 39.04 L}6.26 43.95 40 .. 13 40.38 

Seed Size: 2 oz 0.53 4.84 17.30 11-1 .05 53.79 52.62 57.95 28 .. 88 4l+ .88 
4 oz 0.98 5.88 20.85 34.94 54 .. o8 I 57.58 73.43 59 .. 38 45 .. 03 

' ! 
' 



Treataent 
Var .. Rarv .. I 6" 

Date 
I.Hardy 6/1 o.41 

20/1 2.49 
3/2 3.85 

17/2 3.15 
3/3 5.32 

17/3 5.89 

Rua. 6/1 
20/1 
3/2 

17/2 
3/3 

17/3 
31/3 

' { 

ABPENDIX XXIV 

Tuber Fresh Weight (gm, x 102) 
(mean of 2 of planta) 

1 oz 2 oz 
1211 18" I 2l+" 6n l 12" ! 1au 

l 

o.43 I 0.29 0.02 0.36 o.41 0.02 
2.39 4.35 1.62 1.26 1.56 2.65 
5.84 6.99 5.14 3.291 4.38 Ll'.48 
6.91 9.65 13.38 3 .. 90 7.48 13.15 
7.37 14.39 13.69 5.1s I s.05 14 .. 22 
9.63 14.17 20.18 5.,;5 ! 12.64 I 12.98 

! 

0.39 o. '!.5 I 0.12 
1 .. 49 3.34 I 1.39 
5.52 7.23! 4 •. 31 
4.50 6.9? ! 7.21+ 
7.19 8.89 f 13 .. 66 
7 .. 65 12 .. 69 r 13 .. 2·1 
6.07 19. 75119 .. 16 

: ' 

4 oz 
24n l t)" 12" I 18" ! 2i.n 

I 
j i 

o.47 0.38 0.69 I 0.1•3 I 0.79 
2.09 2.57 3 .. 91 ! 2.26 I 4.22 
7.54 l~.4-9 1.23 I 3.46 4.57 

12.24 4.82 8.05 7.88 11.34 
22.11 3.40 9.18 114.34 15.19 
14.85 8 .. 27 8 .. 16 119.50 18.71 

0.06 o.4o o.44 0.60 l 0 .. 60 
11.01 2.61 4-.28 3.24 · 1.82 
5 .. 39 4.98 l~ .. 37 8.45 8.56 
7.93 3.81 9.97 11 .. 1·1 14.74 

18.02 8.39 110.88 12.75 16.32 
16.89 11.56 j14.96 18.5l~ i 25.06 
26.19 7,03 116.27 22.68 26.70 

i 
I I 



APPENDIX XXV 

No. or Tuber8/2 Plants 

Harv 2 oz 
Var. Date 12" 

6/1 
B!:2!• 

I.Hardy I 11 1 '7 ? 3 15 8 12 23 24 31+ 13 14 
II 22 19 20 23 1.5 14 7 18 10 28 27 ,50 

20/1 I 25 25 24 14 15 24 19 29 23 25 20 35 
II 12 15 13 15 10 20 29 25 19 42 28 26 

3/2 I 21 23 13 11 19 29 26 23 31 18 26 24 
II 14 18 -16 15 18 18 22 31 26 29 26 11 

17/2 I 7 20 22: 19 10 9 30 31 7 20 21 12 
II 6 15 13 25 8 26 40 rt 14 19 24 38 

3/3 I 6 20 30 29 14 10 26 32 5 16 19 9 
II 18 9 10 16 8 18 21 33 10 11 22 L►? 

17/3 I 19 13 16 24 35 29 33 23 20 29 29 
II 22 2 2 16 21 26 26 6 

Rua 1 I 1 0 19 52 37 1 
II 0 2 15 21 2 ? 42 

20/1 I 16 9 9 13 33 34 26 
II 19 7 30 21 24 15 4 

3/2 I 12 30 9 24 10 31 18 16 
II 18 13 8 4 17 22 24 27 

17/2 I 12 I+ 24 13 8 13 30 21 
II 7 17 0 10 12 28 21 22 

3/3 I 18 15 28 25 13 19 32 24 
II 12 20 22 11 13 11 21* 31 

1?/3 I 13 22 19 18 22 2.3 28 54 
II 12 16 15 23 23 25 34 21 

31/3 I 0 23 13 31 13 30 28 42 
II 1 2 1 18 1 22 28 



I 
.. .. 

Treatment 
Overall mean 

Ilut Hardy 

Rua 

APPENDIX XXVI 

The effect ot harvesting interva.ls and harvesting - variety 
interaction on mean Numb&r of Tuber per Plant 

.. -... = -l BarYestin~ dates 
I b/1 20/1 3/2 17/2 ' 3/'3 17/1 I 

I ' 9.3 10.5 10.2 9.0 l 9.8 11.9 l 
t 

9 .. 8 12.1 11.5 10.5 9.4 12.3 

8.8 8.9 8.8 7.6 ! 10., 11.5 
! : \ I 

- . 

S.E. ± o.8 

S.E. ± 1 .. 2 



APPENDIX XXVII 

No. o.r Kain Steae/2 Plants. 

Harv. s.sz. 1 oz 2 oz 4iz 
Var. Date. S'DaC. 611 ' 12" I 1~P• 24U 6" 12" 16n 24" 6H 12" 18" 24" 

R1!1!l,. '! 

23/12 ·6 6 4 
l 

4 I.Hardy I 5 5 l 9 11 9 15 10 11 I 

II 6 1} '• 4 6 

I 
6 8 11 ? 8 1} 8 

6/1 I 10 8 6 5 9 5 4 ' 10 11 13 10 13 
II 11 8 1 6 6 7 6 8 6 5 6 9 ! 

20/1 I 7 6 6 6 10 
I 6 6 16 10 10 i. 10 ! 

II 6 4 8 2 12 I 8 8 8 6 14 5 4 
3/2 l 9 6 6 9 9 11 .5 9 10 8 8 13 ; II 10 6 7 9 j 8 6 7 8 9 10 8 4 I 

17/2 I 3 7 8 7 4 5 8 10 4 7 4 2 \ 
II 2 3 6 7 5 7 9 6 8 9 5 9 

3/3 I 3 4 5 6 5 l .5 6 6 2 8 4 2 
II 6 2 6 6 5 5 li, 6 2 3 5 12 

17/3 I 4 4 2 5 4 6 6 6 3 4 7 6 
II 0 5 7 7 0 5 7 7 0 2 10 9 

' 
Rua 23/12 I I 4 t 5 8 10 9 8 0 0 

II 
l 

4 4 2 I 5 3 '7 0 'l 
6/1 I l 6 I 7 2 0 4 10 9 5 \ 

\ 
II \ 9 3 2 3 7 6 3 8 

20/1 I 4 6 4 4 12 8 I 4 4 
II 4 I 6 4 4 4 8 ! 10 a 

3/2 I 3 7 4 10 4 6 ! 11 4 I 

I II 5 I 7 7 1 ? 8 7 5 
17/2 I 4 l 

1 ? 4 2 3 10 6 
II 4 I 5 0 2 3 6 I 7 7 1 

3/3 I I l 6 I 6 5 4 4 5 l 11 9 
II 

I 

I 4 2 2 4 5 4 8 10 l 17/3 I 3 4 5 3 7 lr 7 9 
II ! ' 4 6 4 7 8 8 10 5 l 

I 

I 
! 



l Treatment 

Overall mean 

Ilam Hardy 

Rua 

APPENDIX XXVIII 

The effect of harvesting intervals and harvesting - variety 
interaction on the mean No. of Stem per Plant. 

Harveatinll Date 
2~/12 6/1 20/1 7:,/2 17/2 

I 
3.Li 3.,3 3.,6 ! 3.6 2.7 

lt.4 
l 
I lt .. O 't.3 4.1 3.2 

2.4 2 .. 6 2.9 
i 

3 .. 0 I 2.2 

l ' ! 

3/'5 1?/1S 

2.6 2.8 

2.5 2 .. 1 

2.8 2.9 



Gross Acre ( 'l ) 

s 2 11 

1 1 2 

Seed Rate (cwt/a.er) ,, 4. 9.72 19.44 I • 
Table & Potato Yield ( ) 17 1 17 1 1 15 18 17 

Seed & Small Potato Yield { ) 5 7 9 4 2 2 2 

Table Potato at ,. 10. 0 . o.o • o.o 247 .. 10.0 10.0 

Small Potato at £10. o. 0 II .o .o .o .o .o o.o .o o.o o.o • • . • • • " . 
Gross Return i, 31z. o .. o 3-00.10.0 

~: 
Rent. • .o • .o .o " o.o I> • • .o • o.o • o.o • o.o 
Cultivation 10. o.o o.o 10. o.o 1 1 o.o 10 .. .o ., ~0.0 10 .. .o 10. o.o 
Plant .10.0 .10 .. 0 .10 . • .10.0 .1 .. 10.0 2 "; .. 2. .. o 2 .. 10 .. 0 

Seed (Cert. Mother 2) 45. o .. o .. o 1 .o .1 .o 15 • .o 11., 5 .. 0 A o.o at 0 • • • • . ov • 

Manure 12. '12. o .. o 12. .o 12. 12. 12. o .. o 12,. 12., o.o 12. o.o 12. o.o • o .. o 12 .. o.o 
Spray: 

at 17/- - 5. 0 
Moth x 3 

at 16/1 - • . 0 
X 5 at 30/- - £7.,10.0 

£14. 3. 0 14. .. o 1 14. n 3 .o r, 1 i.7.0 14. 3.0 14. 3.0 • • O¾J • . • • "._f " . 
Weed (not for ) 

late ) 
Material . 0 ) 
Application 1,.10. 0 ) not 

£7 .10. 0 ) 
Defoliation ( 10'/4 growerrs)2.10., 0 ) 

20. o.o .o .o o.o • • 0 .o 20. .o o.o 
-up £2/ton 40. o.o .. o.o • o.o • o .. o ., . .o • .o • o.o • o.o • o.o • o.o 
3/- per ton 3. o .. o 3.12.0 3.12.0 2.11.0 . ,, 1.e .,1.0 .14.o 2., 14 .. 0 2 • 5#0 2.14.,o 3.,11 .. 0 

at 2/10, 16/tons .5.0/ton 45. o.o o .. o 54. o.o .10.0 ,, 
1 .10.0 10.0 .o .10 .. 0 .10.0 • O l 

Twine 10/- per 10 ton 1. o.o 1. 4 .. o 1. 4.o 17 .. 0 .o 17 .. 0 17.0 1 .,o .o 1 .. o 17.0 

Levy at £1. 5.0/ton . .o 30. .o 21010.0 22. 21.10.0 1.1 .o .. 22.10.0 22.10.0 2'1.10.0 

ton 17. 
TOTAL COST £: 

GROSS ,., . 
a;,. 61. 11 .o 55 .. 9 .. 0 




