Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without

the permission of the Author.



& STUDY OF THE INFLUEHCE OF SPAUING BITHIN nOovs

o

AND SEED TUBER SIZE UPOH THE YIELD OF

THE POTATO CROP

4 thesis presented in partial fulfilment
of the reguirements for the Degree of
Haster of Agriculture Sclence

at

Hassey University

HUSIH AKARG

Kovember, 1966



Section

Ii1

T A BL

E O F COERTENTSE

Page

ACKNOYLEDGEBENTS

zg?gﬁ§gc%z8§eltocGeC'..QUOGO.0000900'.0‘606!6.0000600 ?

REVIEW OF LITERATUHE

2aste

2ele

METEODS

THE EFFECT OF SPACING ARD SEED SIZE OF
?Igzg {}? §g§§§;§§ gg{;? OB OLOCYVHOODOOOOOLOOLLO B O 5

2etole
2elstale

2etelao

2elels
2eTelels

2etelale

2eleBe

Sgaciag teocevosooscov0ssesobcbsosean
The effect of spacing on Total Tield..3

The effect of spacing on Tuber Size
and guﬁbafeatoo.94930009oooo§0ct»aeno 6

Beed BiZ€ccecsncvcssvcsonscecocancoss ?
The effect of Seed Size on Total Yield?

The effect of Seed Size on Tuber
giz@ and %gwber"'O.I‘..Q“U&.‘..".‘ 8

S&ed g&ta B ECVROI GO FOEOTHOOOPRETOUCEROOO %ﬁ

eg%%g &}g% gﬁw&é%ﬁ%ﬁ%..'..‘.00".."90‘€“0‘..‘¥%

2e2eta
26201010
2eletela
Zelele

2oZeBe

2e2okte

The Leaf AreScssecoscscsscsvsscoscecost
Leaf Arves Heasurement.eoscecccocosssosll
Leaf Area and Leaf Arez IndeXoeeessoesild
Net Assimilation Rate (H.A.R.}esscese15

Relation of:leaf Avea and Hel
Assimilation Bale.csecoscscsccssnsce 17

Development of Tuber..cccscccescecceseld

ARD MADERIALS

Sele

3.2.

G%ggng D'G.“G""."“QQC.Q‘;;....OG“‘QOC..GEQ

EXPERIHMENTAL DESIGH




Section

iz

iv

3.3,
3sk,

3e50

262676

302620

TREATHENT

SAMPLING

Page

Experiment-I, Terminal Yieldesc-ecoeell

Experiment-II, Successional Lifting..23

£ 4
QB.‘.‘SGQ"....C.O.DO.%.CJGGOC‘ﬂ..‘..g&

%Eﬁﬁgggﬁ"'08.'0.0“‘.’.’.'.O'COG%.. 25

3oktee

Zoltetale
3ebteta2s
3eltale3e
3 ho2.

3elia2ee
Zelte2.20
Bolte2:30

Experiment-II, Successional Lifting..26
Hethod of Lifting cecccccscscoccsoceelh
28
28
29
29
29
20

Leaf Ares Heasuremenlesssscscecccoses
Dryweight Heasuremenlescesoccoscscsoa
Experiment-1I, Terminal Yieldeoseseoo
HMethod of Lifting sececcccscccccscsoe
Grading Systefecscsssoncscasssocscsce

Qz‘ygééigﬁt Heasurement.sccocoseosoascoe

METHODE OF STATISTICAL ANALYSIS seeecscconsse 31

35010

3e5s1e1,
3e5e%e20
Zebetlele
3e5etelte
3e5420

36562610
3e502ela
36562630
3e5e2ek0

Experiment~I, Terminzl Yield cscccese 31
Form of Analysis of Varianteescsscoos’l
Interpretation of Interactiofiecseescoe 32
Presentation of Results cececoccscce 32
Coefficient of Variatiofeeeeeescsess 32
Experiment-~II, Successional Lifting.eﬁ3
Form of Analysis of Varianceeeeseeso 33
Transformation seeccececssscsssssssce I3
Decoding 8.E. of Transformed Datse.e..35

35

Pregsentation of EesuliSccoescescscce

RESULTS AND DISCUSSIONS

e,

31&3 Qgﬁgggg?zgg B GO OO VDL OTOOS VT OO EOTOROB O 36



Section

Iv

b2,

!‘;030

BEIPERIMENTL, TEBREMINAL YI8LDococscsascosascsse
ho201e  Total Yield eesecescoscsossssccassce
be2.2. Table Potato Yieldeeescssesccccsscce
4e2.3s Large Potato Yieldiceeoososssosocsso
be2lbe  Seed Potato ¥ield cecocosseccccssssce
4,2.5. S5mell Potalo ?i&lé.;'..........,g..,
b,2,6, Percentage Yield DistributioNecececcoce

4.,2.7« Dryweight of Table Potato and Dry
Hatter Percenbage ccoecccosccsccsosco

h.gﬂga }}isﬁ'.‘fﬁ@sif}ﬁ Co B ERECOC T CELEGRSTLEB OGSO RDET G

EXPERIMENT-II, SUCCESSIORAL LIFTING ceseescen
beZe1e Leaf Are@icccscccscescocccssnccscasss
Lo3e1etle Leaf Aree per Plant ceesccecoccsssce
Lo3,1.2. Leaf Area INdeX cosccesscoessscoscvos
40%.2. Dryweight of Tuberesceccescssccsssso
Lhe3.2.1. Tuber Dryweight per Plant.cescsccoce
4.3,2.2., Tuber Dryweight per Unit Arefeessses

43630 Dryweight of the "Remainder™ per

Plantesecocvcoscescccscssoscassscons
b3,k Dry Matter Partition coescscsscccccss
L,3.5, Bet Assimilation Bate cecevsccsscose
L,3.6. Tuber Fresh Weight per Plantecesssecs
be3.601, Tuber Fresh Weight per Plant ccocees
bo3,642. Tuber Fresh ¥eight per Unit Aresesceo
be3.7. - Tuber Humber cvecccsoscosesoscacssns
b,3,8, Stem Humber cccececocscsssccccccoss

3—%,:‘5.9. }}iscugﬁigﬂ VOV OCEDEOAVEDIOCOOBT OO0

43
b5
46

b7
kg

59
&1

63
64
&l
65

65

67
69



Section Page

Iiv 4030901: Leaf Arez and H.AR. CesELBOOBOBOOED 6?

be3.9.2, Tuber Dryweight and Fresh Weight

?i@lé LA A B R ER-EEEEEEFEEESIEENEEEEENEEE NN N I ?a

v GENERAL DISCUSSION

551. i‘.ﬁ‘ gﬁg YE;%Q GP GO OEEROCHOCED2ETLEBODREONGO G ?5

5.2. g?‘%gz} §§?§ DB EHEECOALECOOVT O OBOTBTHDVOETOVPU LY ECEDE 89

SUMMARY AND CONHCLUSION cececcscsscsvcovsssccescooes O
REPERENCES

APPENDICES



Teble

10

11

12

13

Seed rate {cwt/acre) for the warious spacing
and seed slize.

Seqguence of harvestings
Form of Anelysis of Variance of Splitesplite-plot

Form of Analysis of Variance of Split-split-split
plot.

The effect of spacing, variety, and seed size on
mean Total Yield (tons/acrel.

hnalysis of Variance of Total Yield (tons/acre).

The effect of spacing-seed size interaction on
Total Yield (tons/zcrel.

The effect of variety-seed sisze intersciion on
Total Yield {tons/acre)

The effect of spacing, variety, and seed size
on the meszn Table Potate Yield (ftons/acre)

Anslysis of Variance of Table Potato Yield
(tons/acre)

The effect of spacing-variety interaction on
PTable Potato Yield (tons/acre)

The effect of varietyeseed size interaction on
Table Potate Yield (toms/scre)

Analysis of variance of Large Potato Yield
(tons/acre), transformed into loge

Paze

25

a7

31a

Zha

38a

38a

39

40

Loa

41

&4

L2a




Table

14

15

16

17

18

19

20

21

22

23

24

25

26

27

The mean Yield of Large Potato (tons/acre)

The mean Yield of Large Potatoes in all treatnments

{tons/acre)

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

Analysis of Verisnce of Seed Potato Yield
(tons/acre)

The effect of seed size~spacing interaction on
the Seed Potato Yield {(tons/acre)

The effect of seed-size - variety interaction on
the Seed Potato Yield (tons/acre)

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

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

Analysis of Variance of Small FPotate Yield
(tons/acre)

The effect of spacing and seed size on the
Percentage ¥ield Distribution in Ilsm Hardy and
Rua variety (%)

The effect of spacing, variety, znd seed sigze
on the D.%. Yield of Table Potatoes (tons/acre)

The Analysis of Variance of D.¥. Yield of Table
Potatoes (tons/acrel.

The effect of spacing-variety intersction on the
D.%., Yield of Table Fotatoes (tons/acre)

The effect of variety-seed size interaction on
the D.%. Yield of Table Potatoes (tons/acre)

Page

L2a

L2b

L3g

b3g

bl

Ly

#5.

L6

Léa

L6b

L9g

L9a

48

48

s —




Table

28

29

30

31

32

33

3k

35

36

37

38

39

4o

b

42

The effect of spacing on L.A. per plant, éma,
{untransformed data)

The Analysis of Variance of L.A. per plant, &aée
{transformed into loge)

The effect of hﬁrvesting dute on L.&. per glant,
dne (untransformed data)

Tuber D.¥%. {gJ at different harvesting dates

The Analysis of Variance of Tuber D.¥. per
Plant, (g}, transformed intc loge.

The effect of harvesting-date on the L.V, of
"Remainder” per plant (g), transformed into loge.

Analysis of Variance of D.%., of "Remainder" (g)
per plant, transformed inte loge.

The effect of harvesting-variety interaction on
D.¥. of "Remminder” (g), transformed into loge.

The effesct of spacing, variety, and seed size on
W, 4,8, (g/dme/2 weeks),

The effect of spacing, variety, and seed size on
the mean Tuber Number per Flant.

The Analysis of Variance of Tuber Number per 2
plants.

The effect of seed size - variety interaction on
Humber of Tuber per Flant. '

The effect of spacing, variety, and seed size on
the Humber of Stem per plant.

Analysis of Variance of Stem Number per 2 plants

The effect of variety-seed size interaction on the
Humber of Stem per plant.

?age

53

S3a

53

- 57

57¢

60

60z

61

63a

66

66b

67

68

68b

63




Table

43

L

45

46

b7

48

Hean L.A. per plant, L.4.I., Stem Humber per
plant, and Stem Humber per sq.ft. a2t different
spacing treatments.

Hean Tuber Humber per plant and per sq.ft,
"Bulking Rate™ (B.R.) g x 102/2 weeks per plant
and per sg.ft. at different swvacing trestments,

Hean L.A.Z. at different treatmenis.

Hean estimate of L.A2.0. {(Bue 2 oz szed at &%
spacing = 100}

The effect of treatments on mesn Bulking Rate
per 2 weeks (between week 4-16 inclusive)

Seed rate and the correspending Yield at different

treatment combinstions

Page

71

73

81

81a

81b

8z




it
bt
2]
3
¥
Y
Fal
fod
)
o
b
e
B

Figure Page

4 & disgram of the layoul of the whole experimental

area : Bxperiment-l and Izperiment-Il. 228
2 éyéiagraﬁ of rapdow combinstion of spacing,

varieties, and seed sises tresatments - in one

replicate of Experiment-I. 23a
3 & digsgrss of combination of spacing, varieties,

and seed sizes trestments in one replicate of

Experiment-Iil. 235
& The effect of spacing and seed size on Total

¥ield {tons/acre) 38b
5 The effect of spacing, variety, and seed size on

Total Yield (tons/mere) 39a
& A three dimensional graph showing the effect of

spacing, variety, and seed size on Table Potato

Yield (tons/acre) Lia
7 The effect of harvesting date - spacing intersction

on L.A. per plant €§§§}, transfermed intoc loge. Sha

8 The effect of harvesting date - variety inter-
action on L.A. per plant (é&aj, trensformed
into loge 54%
G The effect of harvesting date - seed size inter-
action on L.A. per plant (&&2}, transformed into
lege. 5he
10 The effect of spacing and seed size on L.A.I. in
Ilam Hardy and Rua varieiy. 55 g=h.
11 The effect of harvesting date - variety - spacing

interaction on Tuber D.¥. {g), transformed into
S57a



Figure
12

13

14

15

16

17

18

19

20

21

2e

2k

The effect of harvesting date - variety - seed
size interaction on Tuber D.W. (g}, transformed
into loge. '

The effect of 2ll treatment combinztion on
Tuber D.%. (g/Bg.ft.)

The effect of harvesting date - spacing inter-
action on D.¥. of "Remainder"” per plant {gJ,
transformed into loge.

Total D.¥W. and Dry Hatter Partition in all
treatment combinations

Total D.%. gnd Dry Hatter Partition at 2 oz and
4 oz seed size in Ilam Hardy and Rusz.

The effect of spacing, variety, and seed size on
Tuber Fresh Weight (g/sq.ft. x 102),

The effect of spacing, variety, and seed size a%
Tuber Fresh Weight per unit area (g/sq.ft. z 10%)

The overall effect of harvesting intervals and
harvesting - variety interactiion on mean Humber
of Tubers per plant,

The overall effect of harvesting intervals and
harvesting ~ ¥ariety intersciion on mean Humber
of stems per plant.

felationship between leaf area per plant {dag}’
and dryweight yield (gl.

felationship between L.A.L. and tuber fresh weight

(g/sg.Tt. x 100).

Gross margin at different seed rate.

Page

57b

58a

&0b

61 a=b

&2a

&4 a-b

° 55 a"b

66a

68a

75a

750

82a



LIg® OF PL ATES

Plate Page
1 Heasurement of leaf arean:
A, '"Discs™ sample. 28a
B, Leaves sample 28a
2 Tubers yield in each sub-sub-plot 2%a
3 Tubers yield ready for grading 298
b Classified tubers from each sub-plot yield 30m
5 "Potato hydrometer” for measuring dryweight
percentage 30a
6 Crops growth at four weeks after planting:
- Uniform growth shown in Ilam Hardy 36a
- Uneven growth shown in Rua %ba
7 Crops growth at 10 weeks after planting 36a
] Laboratory examination of infected leaves
(Bhytophthora infestans) when first detected in
the crops %6b
G Spraying Diathane for controlling late blight

disesse using "Air blast"™ machine. 36b



ACENOWLEDGEMENTS

Grateful acknowledgement is made te Professor R.H. ZBchwass
for his supervision and encourasgement in this project.

The author wishes to thank in particular Hr. €.5. Hobinson,
Senior Lecturer in Field Husbandry, for his continued interest,
assistance and guidance in the preparation of this thesis,

Special thanks sre due tot

Mr. A.C. Glenday of Applied Maths Division, D.5.I.H,.,
for his assistance with many of the statistical problems associated
with this work,

Miss ¥.G. Campbell, Librarian, and the staff for their
tolerance and patient help in obtaining necessary references,

Thanks are also extended to:

Massey University Dairy Department for the provision of
ground at Dairy Unit HNo. 13

Staff of HMassey Agronomy Department for the assistance
in the field work,

Hiss D. Scott and staff for the care they have taken with
the photography,

Hiss 5. Cook, for her diligent %$yping of this thesis; and

Those friends and Universiiy 3taff members who have, in
their own way, helped to make things easier during the course of
this work.

The study was undertsken during the award of a Colombe Plan
Scholarship by the New Zealand Government, to whom the author

expresses his sincere appreciaztion.



b
e
g

CHAPT

INTRODUCT I OHN




I, INTRODUCTION

The potato is one of the main food crops grown in Hew
Zealand, 2nd has been established since the time of Zurepean
settlement., In the early years production was concerned mainly
with meeting the demands of the growing populstion. This resulted
in & rapid and steady increase in the total acreage grown. Howe
ever, in the last decade, increase has been gained largely
through intensification of c¢rop areas vrather than theiyr extensific-
ation, Consequently, =2 diminishing incresse in acreage grown has
resulted, The above pattern is clearly illustrated in the follow-
ing figures {extracted from Farm Production Statistics of New

Zealand 1963 = 19647 ;

Year Acreage Total Yield Yield
{ton) {ton/acr.)

1955=56 17.665 100,677 5,70

196061 22,334 190,438 8.53

1964-65 25,969 247%,000" 9,36

Harked increazses in productivity hsve been brought about
by improvements in genéral cyop husbandry and an increase in product-
ion efficiency. Notable progress has been made as a result ofs
(1) The introduction of new varieties with high yielding
capacity and resistance to certain diseasej-

{(2) 'The establishment of the Hational Seed Certification
Schemey

{3) Better knowledge in the use of fertilizers;
{4) Specialisation of suitable areas in potato productions

(5) The use of modern technology and methods in general
crop mansgement,

estimated figure at the end of 1964,




In spite of these spproaches there remains much to be
studied. lMundy (1966) emphasised that because of rising costs
in potato production, crops of at least 10 tons per acre will
have to be grown if the venture is to be profitable. Undoubtedly
there is a need for more intensive research on improving methods
of growing potatoes.

One aspect which has a major influence on plant
population is seed spacing and seed size. The project reported
herein was éééigﬁ@é to study the effeeﬁ'af different levels of
spaecing and seed size, topether with their interactions, on
terwinal wleld of potato crops.

In view of the need t¢ study other ilmperitant factors
influenecing yield, ths iaveahigatien was extended to include
the effects of éaeé spacing and size on growth and development of

the crops.
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2¢%1. ZIHE EFFECT OF SPACING AND SEED SIZE
OH YIELD OF POTATO OROP

Zotlele S;gaciﬁg

Z2etatals The Effect of Spacing on Total Yield

An important aspect of plant population studies is the
spacing distsnce 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 sprouts per set and the number
of asets per unit area.

Bates (1935) carried ocut a combination of within-row
spacing and seed size trials over two seasons using two varieties:
Zelipse and King Bdward. The spacing raunged from 12 - 15 inches
between sets and 28 inches between rows. Although the results
were not statistically significant, he showed that there were
differences in yield in favour of the closer spaciﬁg. Further
study of this aspect was carried out by Findlay & Sykes (1938) in
twe seasons, which lsé'ts the conclusion that within the limits
of the distance adopited (12 to 21 inches), wide spacing reduced
the total yield., Singh & ¥Yakankar (1943), with specing treat-
ments &, 9, and 12 inches between seed seis supported the above
results, except that between 6 and ¢ inches there was no sign-
ificant difference in yield. The disadvantage of planting sets

wider than 12 inches apart was further emphasised by Ivins &



Montague (1955}, Chandra's (1961) trial showed that total and ware
yields were higher at 6 inch spacing than at 8 or 10 inches.
Singh (1952) in two contrasting seasons (a normal season
‘and & season of summer drought) found that the total yield of King
Edward spasced at 8, 12, and 16 inches increased with closer spac-
ing in the normal season, bubt did net differ signifiecantly in
§§e drier season. FRoer (1955) suggested that the yield per plant
increassed with wider distance, but close spacing was more favour-
able under goed growing cenditions, Taha (1961) over two seasons,
ueing spacings of 12, 18, and 24 inches emphasised that the effect
of spacing on totel yield iz depvendent on the growing conditions
and length of sesson. Thus, the advantage in yield per plant
Irom the wider spacing does not compensate for fewer plants, so
that the advantage in yield per unit area is with closer spacing,
Bremner gg_gg {1961) agreed with the sbove result and suggested that

although the total yield per unit srea increased 2s spacing

distance decreased, a lower total yield per plant resulte%{mﬁ ¢
the close spacing, mainly due to differences in bulking réte.

The effect of row spacing on the growth asnd development
of the potato had also been studied by Singh (1952), who measured
the height and dry matter content of planis spaced at 8, 16, and
2h inches., He found that in the early stages, height decreased
with increase in plenting distance, and dry matiter per plant
increased as the spacing widened, As the season advanced, the
widely spaced plants made up height and produced more leaves.
The advantage in dry matter per plant was such as to equal the
dry matter production of closely spaced plants on an equal area

basis, Taha (1961) and Bremner & Taha (1966) concluded that wi”
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spacing produced z higher total drywelpht than the close syaaiﬁg.
but the proportion of dyy matter entering the tubers appeared to
increase with decrease in spacing distance.

With vregard to the spacing distance between rows
Davidson (1925), auoted by Taha (1961), studied rows 24, 26,

28 and 30 inches apsrt, and found that the average yiei& decreased
slightly from 24 to 30 inch rows. A4 trial carried at Staten
Forsogavirksomhed Denmark (4958} over 4 years, suggested that
greater distances between rows than the normal 63 cm;$ could be
used without entailing much yield reduction. Svensson (1961)

with twelve trials over two seasons studied the efféct of distance
between rows (60, 70 and 80 c¢cms,.) 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 crop hasz also been studied by many workers., Among
them was Davies (1955) who used mean spacings of 6, 14, 22 or 30
inches and with drregularity for each mean spacing varied from O
te 100%, He found that irregularity had 1little effect on the
total yield except at the wide spacing. Similer resulis were
found by Haugdal (1958). 1l Saeed (1963) with two years exper-
iments showed that there was no significant effect of irregular
sgaging‘ca total yield except for an apparent depression in yield
caused by irregularity in spacing at the high seed rate in 1961

when the crops were badly damaged by frost.

* 4 inch = 2.54% cms.




2e1s1.2, The Lffect of Spacing on Tuber Size and
Zuber Humber

In normal agricultural practice, yield is usually
divided intc table, seed, and amall potato.

Bates (1935) found that the ware (table potate) yield
over a 1% inch riddle was similar from sets spaced 21, 18, 15 and
12 inches, but the yield over 21 imch was reduced as the spacing
decreased, Yhen the yleld of ware was expressed as a percentage
of the total yieid, however, i1 showed z decline with decreazsed
spacing. The above conclusion was supported by Pindlay & Sykesm
(1938) with the further point that wide spacing increased the
average welght of individual tubers and the number of tubers per
set. Singh (1952) and Jessup (1958) 8i@iiarly found an increased
tuber size and number with increased spacing, Tinley & Bryant
{1939) in a trial with Great Scot and King BEdward varieties, found
that 12 inch plantings, produced a larger totzl yield of ware
and seed than any other planting distance. gewevér, Taha (1961)
found that during a wet season {(1960) the spacing effect on tuber
size and number @as not significant, But during the dry season
{(1959) mlthough there was no significent difference between the
ware yield at 18 and 24 inch spacings, both were significantly
higher than at the 12 inch spacing. Svensson (1962) with 15,

30, and 55 cm. spacings, found that tuber yield and size
increased as the space between plants increased. £l Saeed (1963)
found that irregularity in spacing had no effect on ware yield

and tuber number.



Zeleie Seed Zize

2etel2e1e The Effect of Seed Size on Total Yield

Seed tubsr lz usually measured by weight although soue
investigators use diameter of the tuber, In New Zealand seed
sizes of 2, 3, and 4 ozs. are available for normal agricultural
practice (Hadfield et_al, 1952).

Salaman (1922) was one of the earlier workers who
investigated the efifect of seed fuber size on the yield of the
potato crop. He carried out experiments on the variety, Barley
Bounty, wusing 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 Sdward) found that the yield increased
with seed size, HMany experiments which followed (Findlay &
Sykes, 1938; Tinley % Bryant, 1939; Singh, 19523Diaz de Mendivil,
et _al, 19533 Roer, 1955; Elbe, 1957; Antchev, 19593 Taha, 19613
Suri, 1963) have confirmed that with constant spacing total yield
increased with large seed.

That plant growth from large seed is more vigorous than
that from small seed has been emphasised by many workers. Singh
(1952) determined dry matter, number of leaves, and heights 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 progressed. Imergence
from large seed is earlier than from small seed ss was emphasised

by Singh (1952), Roer, (1955}, Ivins & Montague (1955). Elba.




(1957), Toosey (1959), Bremmer et al (1961), and El Saeed (1963).

The grester vigour of plants from large seed has been
explained on the basis that large seed has more reserves, greater
initial meristematic capital, and higher relative growth rate
(Bremmner & E1 Saeed, 1963). Denny (1929) using seed of 28 graus,
examined the dependence of shooits 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 %o the stage when the leaves of young plants
about 2" in height were fully expanded. Thereafter it became
independent of the mother tuber,

The number of sprouts developingz on a seed tuber has been
shown to vary with the size. Bates (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, 19553
Toosey, 1959; Reetsman & de Witt, 1959) have reported similar
results., Toosey (1959) with varieties, King Edward and Stormont
L8O, found that the number of mprouts per set increased in pro-

portion to the weight of seed.

Zetele? The Hffect of Beed Size on Tuber Size and Humber

Salaman {1922) suggested that large sets tend to produce
s heavier yield than small sets, but that the crop produced by
small sets is made up of larger fubers, Bates (1935), Finlay &

Sykes (1938) and Tinley & Bryant (193¢) found that the yields of




ware (greater than 1§") and of seed (1%‘— 1%") 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 producticn, 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
(?961) 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; McCubbin, 1955; Taha,
15613 El Saeed, 1963).

The effect of stem number on yield and size of tubers
has been studied by Toosey (1953, 1959)}. He found that the number
of tubers increases in proporition to the number of sprouts per set
with a consequent reduction in the individual size of tubers,

Roer (1955) showed an interaction between variety and seed size,
and indicated that a variety with a very low number of stems and
ef tubers (Arran Consul) reacted more favourably to an increase
in seed slze than one with more normal tuber and stem development
(Kerrs Pink), Birecki & Roztropowicz (1963} suggested that
lzrger seed tubers provide a larger number of eyes and therefore
produce more stems, Consequently a greater felisge area is
produced and this in turn, resvlts in a higher yield., Kapoor
(1954) and Haugdal (1957), attributed this higher yield to a

greater number of tubers produced despite the fact that the nroa-
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portion of large tubers in the yield decreases. Pl Saeed (1963},
igtei explained that thisz was due to increasing intensity of inter-

tuber competition.

241 655 Zaed i%;&te

Spacing and seed size are the components of seed rate.
The former determined the proximity of planis te each other, and
the latter is one factor poverning size of plants (¥l Saeed, 1963).
Boyd & Lessels (1954) attempted to treat the problem of assessing
seed rate (the net weight of seed planted per zcre), as distinct
from the specific sffects of spacing and seed size. The results
of a survey of main potato-growing areas in England and Yales,
Boyd & Lessels {(loc.cit.), suggest that: ‘“provided the optimum
seed rate is attained, then the precise combination of seed size
and spacing distance appears to be of minor importance.,” This
implies, that, within fairly wide limits, the differences in
yield (total and ware) from various seed size and spacing com-
binations at the zame seed rate, are practically negligidle.
At lower seed rates small ssed is supericry on the other hand,
at higher seed rate large seed is desirable. Holliday (1960)
and Taha (1961) consider this superiority of small seed at low
and moderate seed rates to be due to more ever shoot distribution.
Holliday (1960) suggested that the number of develoning
tubers ie¢ closely related to the number of shoots. Zhoot numbers
are to a greaster extent increased by closer spszeing rather than by
incressing size of seed. This conclusion seems to be in agreement

with Reetsman & de Witt (1959}, Bremner et al {(1961) found ¢hat
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shoot number per unit area is a bebtter basis for expression of
plant population than seed weight per unit area, being largely,
though not wholly, independent of seed sizs. Purther norg,
Reetsman & de Witt (loc.cit.) suggested that since a linear
relationship exists between the number of shoots aznd the total
surface aren of tubers, 1t should be used to express seed rate
rather than the total weight planted per unit area.

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

the following regression equation:
¥s = Yo + b-z (l@g 3? . 1@3 S}g:}

where 85 = Seged vate in tons per acre, Es = total yield in tons
pey ascre at seed rate %?, Yo = total yield in tons per acre at a
standard seed rate 5o, b4 = a constant, Using this eguation,
by varying either seed size or spacing, the difference in result
was toUsmall to be of much pracitical significance within the
normal range of seed rates used. Holliday (1960) confirmed the

above resulb.

2e2e GHOWTH AND DEVELOPUERT

Zolalo The Leaf Aren

2.261e1s Leaf Arvea Measurement

Several direct methods for wmeasuring leaf area of potato
plants have been used, Bald (1943}, developed a series of
standards of known leaf area for estimating the area of individual

potato leaves., Broadbent et al (1957) estimaied total leaf area
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of potate plants from determination of leaf ares of a small number
of leaves per plant, Procedures involving use ¢f a photoelectric
cell were carried out by Maggs (1956) and s modified technique was
developed by Voisey & Kloek (1964). An air flow planimeter was
used by Jenkins (1959). Recently a rapid method for determining
leaf area of potato plants by measuring the width and the length
of the leaf blade wae introduced by Epstein & Robinson (1965},
However, indirect methods have been widely used in
dealing with large numbers of plants,
A YPunch wmethod" was first developed by Watson & Vatson
{(1953) for measuring leaf area of sugar beet. The original
method involved by pressing a punch (a steel pipe) of known diameter
(1% inch) through a layer of leaves, the sream of which are measured.
From this the leaf area of the sample is estimated sinply by area/
fresh weight ratio multiply by the total fresh weight of lamina,
This technique, however, was modified by Taha (1961) where a
punch of 2,27 cms. cross-sectional area was used for measuring leaf

area in the potato plant.

262e1e2e Leaf Area and Lesf Area Index

Although several parts of the plant may be involved in
photosynthesis and contribute substantially to dry matter accume
ulation, the leaf is by far the major orgen concerned with this
process. Gregory (1921) has emphasised that the total dry weight
of a plant, excluding reserves of material in the seed, results
almost entirely from the assimilatory activity of the leaf surface,

Hence the development of the leafl surface must, to a large extent,
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determine the rate of inerease in drywelght of a plant,

The developument of the leafl surface depends on factors
controlling leaf growth,. Z¢udies on the influence of light,
{(Gregory, 1921 and ¥Watson, 1947) found that the relative leaf
growth rate increased with increassing light intensity =snd duration,
Temperature alsc influences the leaf development. Gregory (1928,
16563, Milthorpe {1956, 1959), and Blackman (1956} have suggest-
ed that the rate of lesf production increased with temperature up
to an eptimum, and remains constant thereafter. Leaf area iz zlso
greatly dependent on nutrition and water level, Nitrogenous and
vhosphate fertiliser were found tec increase leaf area per plant,
while potaaesium had little effect on leaf area of various crops
studied by Watsen {1952, 1963). Although different crops react
differently te restriction of water supply, in general, drought
reduces the leaf area as reported by Milthorpe (1945) and Watson
(1952).

Superiority in leaf area of cne plant or species over
snother must be the result of superiority of one or both of the
components of leaf growth, i.e., leafl size and leaf number. In
experiments with wheat, barley, sugar beet and potatoes, Watson
{1647, 19%2) showed that variation in leaf size was a more import-
ant cause of differences in leaf aves per plant than variation in
leaf number. This was supported by Radley (1963) where the late
sown potato variety Ulster Torch, gave greater leaf size and
therefore ultimately higher maxioum leaf avea indices., Taha (19861)
however, studied two varieties of potatoes, and found that wvary-

ing leaf numbers were responsible for leafl area index differences.
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Bald (1943, 1946) suggested that if emergence date was
the same, various potatc varietlies would grow at the same raté
in the early stages of development., Differences in the rate of
expansion of leaf area would appear at 2 later stage when the
leaf asrea of late varieties continued to incresse after the oaset
af flowering. Tetal leaf area of late varieties will therefore
be greaier in the end then that of the early varieties. Also,
greater total leal ares may be contributed by a higher production
of axillary branches (Taha, 1961).

Az agriculitural yield is ususlly messured in terms of
weight of crey per unit area of land, leaf area per vlant has
s limited value. Watson (1947} first suggested that the leaf
area per unit area of land (leaf area index -~ L.A,I) was a
measure of leaf arem which more closely relsted to the usual
expression of agricultursl yleld. The L.A.I. depends on the leaf
area per plant and the plant population, Watson {1952} concluded
from a study of a large number of field crops that the L.A.I. of
nost crops rises slowly from zereo to a paak and then staris to
decline with senescence of leaves. In some crops the decline is
slower than in cthers. In ceresls, the beginning of z slow
decline is marked by the onset of flowering, whereas in potato
the onset of blight frequently results in a steep decline of the
L.A.T. The L.A.1. ie alse influenced by plant pepulation, seed
size, and nutrient status as shown by ¥atson (1947, 1963) and
Harper (4963). The peak L.A.I. varles between species (Watson,
149523 Donald, 1963), and between spacing and seed size treatments

{(Taha, 1961, and Bl Sased, 1963),
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262+2. Net Lssimilation Rate {(H.A.01.)

Net assimilation rate is a measure of the efficiency of
the photosynthetic tissues and may be defined as the rate of ian~
grease of dry matber per unit sres of sasimilating msaterial, This
concept was first introduced by Gregory (1917) , {quoted by Taha,
1961},

Different measures of assinmilating waterisl have bsen
used in the past, such as leaf weight, 1leaf protein and leaf
area. In view of the fact that the leaf is the main organ con-
cerned with photesynthesie, Watson (1947, 1952, 1958) and ¥illiam
(1646) suggested that leaf area is a more logical basis for the
estimation of N.A.R., HMilthorpe (1963) has critically reviewed

this concept and suggesteds

Hy =¥y 1ln Ly = 1n Iy

goéb%' = x -
where ¥, = ¥4 = dryweight change, L, = L4 = change in leaf area

at time €3 - ¢ is the ususl expression by which H.4.R, is

-‘i!
calculated.

Het messimilation rate varies with environmental factors
such as light, tenperature, nutrients. sand wabter supply, =age,
and variety.

Blackman et al (1948, 1951) showed a linear relationship
between logarithm of light intensity and N.A.%., of many vlants.

The relationship of N,A.E. to temperature varied with the species,

not only in magnitude but alse in sign (¥atson, 1947). & positive
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ralationship between N.A.H. and maximum day temperature exists
in potate, but in sugar beet it is negstive. The effect of
nutrients on N.A.B. was summarised by Watson (1963). N.A.R.
increased with an increased nutrient supply at low rates, but
became independent of nutrient supnly =zt higher rates, Similarly,
#atson (1952) found drought temporarily reduced N.A.R. bui had no
cunulative effects,

dowever, early zssumptions that the H,4,.%. is nainly
dependent on external factors and remains independent of internal
ones at least during vegetabtive growth (&regerg,'1§26; Heath &
Gregory, 1938:; Watson, 1952) were refuted by Milthorpe (1963).
Based on the results from many worksrs, he suggested that in a
constant environment %he H,A.%.'s ef sugar beet, barley, and
cucumber, fall with age. This change with age arcse in part
from an increasing proportion of respiring to photosynthetic
tissue, from the decressing 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,
Hilthorpe (loc.ecit.) found that there was a seasonal varimtion in
the H.4.R. Eigh'ratea soon after emergence and subseguent de-
creases were associated with transfer of materials from the seed
and with decreasing rates of photosynthesis per unit of leaf
surface as the number of lesves increased and reach maturity.
Then an incresse in H.A4.R. oceurs towards the end of the szeason,
when a high proportion of photosynthate is transferred to the
tubers rather than used in production of new leaves.

There iz evidence that both varieitsl and specific differ-
ences exist in N.A.R. as sugpested by Watson (1947) and Blackman

at a1 (10%1}).
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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 consiste-
ent differences as a result of spacing and seed size treatments.

#atson (1952) emphasised that in the determination of
H.A.H, in field crops there were inherent limitations and sources
of error. | The dry matter of the plant does not result purely
fronm phatééya%hesis but includes mineral substances absorbed from
the soili There is also the difficulty of complete recovery of

the roet‘systam.

2.2.%3. Relation to Leaf Area and Net Assimilation Hate to Yield

Heath & Gregory (19%8) hypothesised that 'mean N.A.R.
during the vegetative phase is constant for a wide rauge of species
and environments,” ITts implication is that, since dry matter
increase is determined by W.A.H, and leaf area, differences in
dry matter accumulstion must, therefore, arise mainly from
variation in leaf area. Although this hypothesis has been refuted
by many workers, notably Watson (1947) and Blackman et al (1951),
later evidence éf an incresse in dry matter yleld associated with
an incresse in mean leaf area was found by ¥Watson (1952).  Thus,
Yatson subsequently agreed with the general conclusion of Heath
& Gregory.

Although leaf areas may determine the tetal production
of dry matter, the relationship between leafl area and rate of
tuber bulking has attracted much attentioen teo its imporiance in

determining the tuber yield, Taylor (1955) reported that low
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yield in early potato varieties asssccliated with early bulking and
small leaf area. But in late varieties, ituber formetion is
delayed while a rapid growth of axillary shoots give large total
leaf area for asai@il&tiaa; This results in a higher total yield
of tubers. Radley et al (1961) appeared to be in agreement with
the sbove relationships between the two parameters, in szo far as
higher bulking-rates are associated with grester leaf area., But

in the same paper they suggested that: "the bulking rate of tubers
in the potate c¢rop is, within fairly wide limits, dindependent of
leaf srea.”

Any assessment of the relative ilmportance of leaf area
énd H.4.B. as determinants of the difference in dry matter yield
between species should take account of the leaf arvea duration,
i.00, & measure of its ability to produce and maintain leaf area
on unit area of land throughout a plant's life, and hence of its
whole opportunity for assimilation {(Watson, 1952}. Watson (1947}
found that mean yields of dry matter for wheat, barley, sugarbeet,
and the potato were approximately proporticnal to mean leaf
duration. However, Bremner & Taha (1966} conclude from results
uaing two varieties of potate that yield is a functien of the
length of time for which an adeguate leaf cover is maintained,

rather than of the absolute leafl ares duration.

2.2, Development of Poitato Tubers,

Taha (1961) suggested that the main features of tuber
growth which determine the finsl yield nre: the time from

emergence %o tuber initiation, the number of tuber initiasted sn»na
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the léngth of time over which initiation ccoursy the rate of
increase in weight of tuberss and the duration of the period
of tuber growth."

Hechanisms which bring about tuber initiastion, are
8till under study. Schreven (1956) has suggested that tuber
initiation depends on the C/NH ratio, and that it is encouraged
whensevey there is a surplus of carbohydrate, due to such factors
as low temperature or low nitrogen supply. Borah & HMilthorpe
{1959) and Headford (1962) support this hypothesis in that high
congentrations of carbohydrate in the stolon tip stimulates tuber
initiation. Chapman (1958}, Gregory (1956), and Ckazawa &
Chapman (1962), however, believed that tuber initiation is

caused by some specifie tubereforming hormone which is produced

undeyr short day conditions., Slater (1963) reported that changes
in both guantity and proporition of subsirate, and growth sube-
gtance at the stolon tip are likely to be involved in the formation
of tubers, but at present the nature of these c¢hanges remains
unknown. Later, Hadec (1963) proposed a term "tuberization
hormone’ which stimulates tuber initiation, but its nature is
unknown. This hormonal action is supported by many wovkers who
believe that the active constlituent is synthesised in the leaves.
But Hadec & Perenec (1959) found that tuberization may occur
before the emergence of the foliage, in which eczse the mother
tuber zlone seems responsible, This evidence suggests that
tuberization iz induced by both the leaves and the mother tubers
The time of tuber initistion appsars to be dependent on

the physiological age of the mother tuber. The greater the
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physioclogical age of the seed tuber and the sprout length at the
time of planting, the earlier tuber initiation takes place(Schreven,
19563 Hadec & Perenec, 19593 Toosey, 1963).

Initial development of tubers is generally completed
within two or three weeks {Krijth, 1955). Then enlargement is
primarily dependent on available carbohydrates (HMadec, 1963) 4
Thereafter, tubers continue {o grow as long as induction is
sustained (Plaisted, 1¢57). The differentiation of tubers into
various size groups is meinly due to the difference in partition
of metaholites between physiologically active growing tubers.
Krijth (1955} snd Taha (1961) suggested that differences in tuber
size may be attributed to unequal rates of growth rather than the
differences in age of the tubers. Ldelman (1963), however,
proposed a "push' hypothesis for the inflow of assimilates into the
tubers,

With yegard to the increase in welght of subers with time,
Borah & Hilthorpe (1959) showed three distinct phases (1) a period
of about 10 = 14 days after tuber initiation, when tuber weight
increased expenentially with timejy (2) a long period of & to 8
weeks when it incressed linearly with time; and (3) a final phase
of decreasing growth rate associated with sensscence of leaves.

The slope of the line during the lineayr phase giving the rate of
increase in tuber fresh weight per plant per unit time, is
generally referred te as the "bulking vate.” The apparent time
of tuber initiation is given by extrapolation of the line to the
time when the welght was zero. The occurrence of a linear phase

of growth was alse reported by Taylor (1953) and a sigmeid curve
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of tuber bulking was suggested by Ivins & Bremner (1965). During
this growth pericd, Taha (1961) found that unfavourable growing
conditions or artificial defelisticon can cause a depariure from
linearity. Radley (1963) calculated a linear regression, and
showed that differences between varieties in the duration of the
linear phase largely accounted for the differences in yield. This
has been supporied by Bremner & Tzha (1966).

Factors influencing the rate of tuber increase, have
been summarised by Taha (1961) : ‘'Host of the evidence points to
the fact that the total yield of tubers depends on the maintenance
of a large leaf surface for & long period.”  Thereforey the
limiting factor in tuber growth may be the guantity of photosynthetic
material formed. Taylor (1953, 1955) found that some varieties
produce a larger heulm, which provides a larger area for
asgimilation and conseqguently results in a higher yield of tubers.
This finding is not supported by Radley (1963), who suggested that
leaf persistence #,5 responsible for major differences in final
¥ield.

Bifferences between varieties with regard to the balance
of foliage and tuber growrh were reported by Ivins & Bremmer (1965).
These were due mainly to differences in durstion of dormancy, which
in turn, affected the time of plant emergence and the balance of
growth, They concluded that these factors together with differ-
ences in the time of tuber initistion, were mainly responsible

for warietsl differences in yield,




CHAPTER III

HETHODS AND HATERTIALSE
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3.1, QENERAL

The trial involving spacing and seed size éxgeri@ents
was undertaken in the 1965/66 season., The area sf%%é,%é@4gq;fts
was selected for uniformity of grade and soil type and waﬁwiaeategq; .
in paddock Ho. 5, Hassey University No. 1 Dairy Unit, The soil
iz Karapoti £il1t Loam classified as 'recent soil,” formed on the
third low terrace of the Hanawatu Hiver. It has the outstanding
feature of being well supplied with humus, and a free draining
fine sandy loam sub-soil, Pollok (1966). For msny years this
area has been under intensive dairy farming, The record of farm
practice is given in Appendiz I. The programue cof soil preparation
for the trisl crops is shown in Appendix II,

deather conditions during the growing period were cbitalned
daily from the Plant Physiology Pivision, D.8.I.H.,, which is
situated approximstely fifty yards from the triasl srea. The
meteorological record on a weekly basis is given in Appendix IIX,

Throughout the growing period the crops were under regular
observation. Weed and disease control were undertsken in an
appropriate manner as the need arose. The detailed management

between planting and harvesting is givesn ip Appendix IV,

3e2e LAPERIMENTAL DESIGHN

The field study was divided into two experiments - vizj;
Experiment-I, terminal yield, and Experiment-II, successional

lifting. Lay~out of the areas is given in Fig, 1.
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3261  Experiment-I, Terminal Yield

This experiment formed the main sectlon of the field
trial, its objective was to study the effect of four row spacings,
three seed sizes and two varieiies, and their interasction on
tuber yield of the mature potato crop.

It was laid out in ten replicates of a randomised splii-
split-plot design. Zach replicate an area of 1,050 sq.ft. was
divided into four plots of spacing treatments of 6", 12%, 18Y and
2k, Within each plot there were two sub-plots of wariety treat-
ments (Ilam Hardy and Rua) and each of these sube-plots was split
into three sub~sub-plots of seed size treatments, using 1, 2, and
4 oz seed. The above description is illustrated in Fig. 2. In
each replicate there were eight 60 foot vows, the outer two of

which served as guard rOWS.,

32020  Experiment-II, Successional Lifting,

This was the second section of the field triml. Its
obiective was to study the effect of the various treatment come
binsntions on the aspsets of erop growthy in particular the laaf-
areas, Gryweight change, tuber fresh welghit, stems and tuber
numbers pey ?i&ﬁt%

For sase of sampling, 4t was not cémpletely randomised
{see Fig. 3). One replicate an area of 3,200 sq.ft. was divided
into feur spacing treaiments which were partially randomised %o
avold varisbility in soil fertility. Bach ol these treatmentis

weye divided indto twe sub-plois of wvariety itreastments within
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A dlagram of combined spacings, varieties, and seed
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gﬁicﬁ were centaiﬁeé three subesubeplois of seed size treatments.
There were nine rows within the main plet. As in
Experiment=] the outer rows served as guard rows, but in addition
the rows between each sub-ploet were alse used as guard rows. It
was laid in two replicates,
The size of plots was determined by the necessity for
suggcessional liftings of plants at a fortnightly intervals during

the twenty weeks of the malin growing season ¢f the ¢rop.

3.3, TREATMENTS

Within row spacings were 6, 12, 18 an& 24 inches. The
6%and 24" spacings were included to extend the invaséigatisﬁs
beyond the rsnge of normal commercial practice. The distance
between rows was constant at 30 inches apart.

The two varieties of potato chosen were Ilam Hardy and
Rua, Ilam Hardy is é hybrid between the American Chippews snd
the Scottish Arran Filot. It has characteristies of high
potential yield, good adaptation to a wide range of environmental
conditions, snd resistance 4o common mosasic virus, Ruam is a
Eatahdin-Hardford cross with charascteristics of blight, wind,
drought, &and mild meosaic virus resistances. Both varieties are
among the major potato crops grown in New Zealand,

The stock was Certified Hother Seced, Group~2. This
seed had been graded before arrival, but some culling was carried
out to obiszin more even line. This was done by weighing

individusl seed tsken at random, followed by visual inspection



to eliminate disease and any sbnorasl shapes,

a5

The standard

seed sizes @eré arbitrarily classified as followss-

Range of seed tuber size

Range Hean Group
{0z} (oz)

0eb = 1.5 4 Small Beed
TeH = 2.5 2 Hedium Seed
3.5 = L,5 & Large Seed

For both varieties, the detailed treatments with

corresponding seed rates are shown in Table 1.

ZABLE 1

Seed Rates (cwt/acre) for the various Spacings and Seed Sizes,

Spacings

tinches)

Hean Seed wt.loz)

Seed Ratelcwt/acr)

6

19,44
38,68
7780

12

Ge72
1944
38,88

16

6olsB
12,46
25,62

24

AP e BB DG W BB D) e DO

ho86
.72

19, itk
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The whole trial was glven a uvniform dressing of 3 cwi,
Superephosphate, 2 cwi., of Sulphur of Ammonia, and 1 cwi. of
Huriate of Potash per szere, applied sleng the drills just prioer
to planting.

The unsprouted seed tubers were planteé by hand on
12th FHovember 1965, They were placed st their appropriste
distance using =« marked stick, Careful use o¢f a hand rack
minimised the possibility of shifting the tubers seed duriag

covering.

3.  SAMPLING METHODS

As sampling of Experiment-II was ecarried out at
fortnightly intervals during the growing pericd, the sampliing

methods of this experiment will be discussed first,

3okt Experiment-II, Successional Lifting,

Bal@aﬁ ele gethﬁd of L%ftiag

from each sub=sub=-plot two planis per treatment were
1ifted at fortnightly intervals. This produced 96 plants per
1ifting, which was considered to be the maximum number of plants
that could reasonsbly be dealt with by one persen.

The following diapgrss shows the pattern of liftings

1st lifting 2nd 1ifting

¥ Sy ys i
Guard Sampled Guard Sampled
plant plants plant plants




a7

Two consecutive plants were sampled on any one lifting
day.  The next lifting was made slongside the previous one,
omitting one plant in between, which acted as a guard plant.

But when z dead or severely diseased plant was encountered within
the row, the normal sampling pattern was modified so that only
these plante which had 2 1living plant at unit spacing on both
sides was 1ifted,

The first lifting was made on 9th December, 1965,
four weeks after planting. At this stage an estimated 100%
emergence had resulted with Ilam Hardy and 60% with Ruas. Although
Hua emerged later than Ilam Hardy it was decided to 1ift both
varieties at this stage in crder that they could be sampled at
the same period. However, Huna was estimated to be wholly
gmerged two weeks later at the second harvesting period, The

number and date of lifting is shown in Table 2,

TABLE 2

Sequence of harvesitings.

=%
&
{3

, Harvesting date,
Sth Dec. 1965 - Ilam Hardy)
23rd Dec. 1965 - Rua )
6th Jan. 1966,
20th Jan. 1966,
3rd Feb, 1966,
17th Peb. 1966
3pd Mar, 1966,
17¢th Har. 1946
318t Har. 19656, Hua only

100% emergence

LN T I AN R A T L Y
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3eltel1e2. Leaf Area Heasurement

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
comparison of his method with planimeter system is given in
Appendix V, for this experiment a modified version of his
method was adopted. The modification involved using a slightly
larger steel pipe of 2.41 oms. cross-sectional area, but the
subsequent procedure remained unaltered,

The procedure was as followsie

1 A£11 leaves were stripped from the stem and dropped
at vandom inte a tray. (Plate 1),

2. A eircular punch of known diameter was pressed
through a mass of leaves at a number of randonm
positions, to obltain punched ssuples, called

Ydisos. "

%« A number between 50 snd 125 full discs were
selected and placed in =z heaker for dryinz.

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

5. The leaf ayea per plant was then worked ocut by

following sinmple expressiont

Total dryweight of leaves
drywelght of disecs.

% total asrea of 4discs.

Zelio1e5s Drywelsht Measurement

After the leaf ares was measured the remainder of
each individual plant wss washed thoroughly and the tubers were
sepavated from the plant. Fresh weights and numbers of tubevrs

were recorded, as well zs number of stems,.



Plate 1. Measurement of leaf area

A. '"Discs' sample

B. leaves sample
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The dryweight of leaves, stens, ’&ﬁé tubers were
determined separately. In the fivst three 1iftinge the entire
material was dried, but later in the season it was necessary to
sub=sample the plant materials for dryweight estimation. 411

material was dried at 145°F,

Zeltalse Experiment-I, Terminal Yield

ZolteZetls Hethod of Lifting

Zxpeyiment~l was harvested in five groups of twe
replications with an interval of seven days bebtween 1iftiugs.
This sllowed a reascunable time for grading the yield,

For the esse of work and to avoid any possible
contamination, all the guard planis (at the end of each sub-plot)
were hayvested first. This géeviﬁ@ﬁ a eleay boundary between
the treatment plots (Plate 2).

Harvesting commenced on the 14th April 1966, and care
was tskern to cover all tué%rs produced, They were placed in
labelled bags (Plate 3}, for grading, and the yield of each
grade was later réccréeé in the laboratory. The harvest was

completed on the 12th Hay 1966,

:'305%.2«2. @aﬁing 5?3%3@

The grading systen was based on bubeyr size using a
standardised messuring system on similar lines to the specification
. L2

for New Zealand Permanent Standard Grades of Fotatoes €?%5?}‘;

* Handbook Ho. 6, 1961, by New fZealand CGrain, Seed and
Praduce Merchants'! Federation.




Plate 2. Tuber yield in each sub-sub=-plot

Plate 3. Tuber harvest prior te grading
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This involved passing tuber through a square frame the dimensions

of whieh were arbitrarily classified as follows?

Over 3% - Large Potato
2i7 - 3l - Table Potato
121 - 24" - Seed Potato
less 12" - Small Potate

The sbove classifications was considered to be Jjustified
as it divided the tubers into four distinct groups (Plate 4).

For speed of grading reference tubers were arranged
according to their size classification. Byery tuber from each
lot was measured either by visual estimation, il.e., by matching
the tubers with the reference tubers, or by passing the tubers
through the square frames. The tubers then separated inte their

¢classes and the weight of each class was recordeds.

3eh.2.3. Dryweipght Measurement

The dryweight of the tubers were neasured with a
"Potate hydrometer' (Plate 5}, Fach reading gave a direct value
of dry matier percentage in the tuber. This method proved o
be sicple and enabled measurement of large samples of tubers.
The procedure as follows:

1. Gxactly & 1lbs of tubers were sampled from each

of the two groups of table snd large potatoes.
Z. These tubers were placed in a wire basket,
56 The bulb of the hydrometer was hooked to the

wire basket and the whole apparatus was lowered
into a container of water,



Plate 4. Classified tubers from esch sube-plol Yield.




 messuring
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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 reszding.
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 & ibs, the normal oven

dryweight procedure was employed.

FeHe HMETHOD OF STATISTICAL ANALYSIS

3+5.1s  Experiment-I, Terminal Yield

MG,

3050101 Form of Analysis of Variance

This counsisted of 10 replicates of randomised splite~
spliteplot design with 4 spacings, 2 varieties, and 3 seed sizes
treatment.

A standard form of the analysis of varisnce was carried
out as shown in Table 3. (Kempthorme, 1962). This reference
contained an error in the 23 and this has been corrected in Table
Se

An example of the method used is 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 plois, This resulted in %trancation in the datz,

which could lead to downward biased estimates of veariasnce and




TABLE 3
Form of Analysis of Variance of Split-split-plet design

Pue to

Expectation of

d.f; | Hean

; Sguare Mean Sguare
Replicate = R r o~ 1
Spacing = §" g = 1
Errgrﬁ = By (r=1) (8-1) E, ;“zggl “g;i*éfz‘gj
Variety = V v - 1
Vx s (8~1) (v=1)
Error, = I, (r=1)alv-1) 5 (=7 ?"zgiiﬁ
Seed Size = & % = 4

B x 7
¥z 2
E5x Vx4

Error3 = 23

(g=1) (z=1)
(v-1) (2-1)
(s=1)(v=1)(z~1)
(r=1)s.v.{z=1)

i
o]

¥ (s}, (V)

and (Z) are abbreviations and used as symbols.
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inyalid esnalysis of variance. For this resson the analysis of
variance was simplified and carried out on only those treatments
with less than 5 null replicates, Glenday (1966).

There were 12 treatmenits which were analysable in the
large potato. Because the range of data increased with the
mean levely; 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 5.E. is presesnted.

3e5.%.2, Intervretation 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 of one factor within
level of the other.

2. The table of means and 5.E,.'s was produced.
%, Then the d4.05 (.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.

3e5¢1+5%. FPresentation of Results

The results of analysis are presented in a tebulated
form with the respective 5.E,'s, In some cases the results are

illustrated in graphical form,

%e501e%s Coefficient of Variation

Coefficient of variation were calculated where it was

thought they would be useful and are included under the analysis
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- pf variasnce.

The formula used:

i -
H

|y

H

e w

VPipal Error Mean Sguare x 1004
Sub=suheplot Hean i

i}

Coefficient of Variation (V)

ZeS5ele Feneripent-1l, Successionsl Lifting

Ze5elele Form of Anslysis of ?gri&nae

This experiment was desligned as a subsidiary section to
thé Experiment-~I with the objective of obtaining information on
the trend of plant growth in respounse to the treatments during the
growing period. The lay-out was determined by the number of
plants that could be efficiently dealt with every fortanight and
it was decided that 2 total of 96 plants harvested was the maximunm.
In view of this large number of plants and the elaborate work
involved only a limited randomisation was possible, (see Section
3e2e2e

Two peplications with 2 plants per treatment to be
hayvested gave the;tatal of 6 plants as the objective. 1t was
realised gg;ﬁ;éggégﬁCQmpiéﬁe randomisation and the small number of
replicates tge statistical iﬁte§§retatian of the results would be
a minor aspect.

However, saslthough the above simplified design was
adopted, in view of the need for statistical interpretation of
the results two forms of auslysis was carried out.

It iz important to note that during the experimental

period all itreatments produced useable results zt zll harvestis,



except in Rua
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at 1 oz seed treatment where poor results were

obtained due to high numbers of missing plants within the plots,.

For this resson Hua 1 oz treatment was deleted altogether and

only the bigger seed sizes comuocn to both varieties were used

for the analysis.

The

Te

The
were regarded

2e

following method of asnalysis was used:

A simple analysis of variance in a split-split
plot design, with 2 replicates, &4 spacings,
and 3 seed sige treatments for each variety and
in esmch harvesting period.

results of this analysis were not presented as they
a5 unsatisfactory.

The analysis of a split-split-split-plet design
was zdopted. Seven harvesting dates were split
and became a treatwent in addition to 2 replicates,
4 spacings, 2 varieties, and 2 sgeed sizes (2 oz
and 4 oz seed) treatments. This method was
attempted to detect the change in plant growth with
the passage of time. It enabled the imnteraction
between treaiments with harvesting periocd also to
be studied. Wilm {1945) formulated a form of
analysis of varisnce for an experiment 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
nethod was made by elsborating the analysis intoe

a split-split-split-plot design, as shown in
Table &.



TABLE 4

Anslvels of Variance of Split-split-split plot

Source of Sam of defo Hean ¥
Variation Sguare , sguare
Heplicate = K 1
Spacing = & 3
Errory = X4 3
Variety = V 4
¥z 8 3
Srrory = Ej b
Seed Size = 2 4
Zx 8 3
2 x Vv 1
ZxVxS$S 3
Errors = Bz 8
Harvesting = H 6
Hx 5 18
HxV 6
Hx 5xV 18
Hx & &
Hx 8§x 2 18
Hx ¥V x & 6
Hx &8 xVx3 18
grreré = B g6

TOTAL

223
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BeHelele iransformation

The procedure was to examine the range (r) of yield
for each treatment in relation to the mean yield level {(ml.
This suggested that range was directly proportionate

to mean, so that a stabilising tranaformstion of data:

Y = log (x) should be used (Kempthorne,
19627,
The stabilising transformsiion is required to ensure
that variance within treatments are independent of mean level.

(Snedecor, 1966).

3e5e2+3« Decoding S.E, of Transformed DUata

The transformed ésaa and the 5.%5. were decoded by
finding the 2 natural figures corresponding fo the mean &£ 1 S.E.
limits, which were then tazken to be 2 £.%.%s apart in the true
scale.

The final mean quoted therefore is the true mean (not
the decoded transformed mean) and its decoded %.Z.%s.

A1l the interpretation and conclusions werse drawn from
transformed mean and transformed S.E.%'s, and decoding was done

only in the final step (Glenday, 1966)

3.502.%s Fresentation of Results

Because the data were transiormed nost resulis are
presented in graphical form from the transformed figures without

decoding. The original dats presented in the Appendices is
untransformed form.
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k.4, FIZLD OBSERVATION

Heteorslogical dabta recorded during the experimental
period bestween the months of November 1965 and Hay 1966 is given
in Appendix III, Taken overall, the 1965/66 season was regarded
88 a warm and wet one for the Manawaty arvea. During the week of
planting (12th November 1965), 1.12 inches of rainfall was
regorded which provided a good moist seed bed,

The first emergence for Ilam Hardy was observed seventeen
days after planting snd for Rua three days later, & striking
feature of this pattern was the uniform emergence of Ilam Hardy
- plants compared with uneven expressicn of Rua (Plate 6). ‘This
was reflected in the first lifting, on the 9th December 1965 four
@@e&% after planting, when a 100% emergence was estimated for
Ilaékﬁaréy and 60% for Rua. It was two weeks later before 100%
emergence was attained by Busa. Spaecing treaitment appeared to
have no effect on the time of emergence, but an influence due to
seed size was apparent; larvger seed emerging earlier than small
seed, v

In general, the crop ééw under good conditions, (Plate
7} but the warm and wet period &ﬁriﬁg December 1965 was condueive
to blight out-break. Un the 10th Januvary 196& the first blight
symptons was debtected and the laboratory examination confirmed that

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

Bary was present in the erop (Plate 8). A protective spray
programme up to this time was pot possible due to unavailability
of the egquipment. However, with the positive identification of
the disease, immediate action became necessary. The spray

programme commenced on the 14th January 1966 and was conducted




Plate 6. Crop growth at four weeks after planting
- Uniform growth shown in Ilam Hardy
- Uneven growth shown in Rua

Plate 7. Crop growth at ten weeks after planting



Plate 8. Leaves infected by Phytophthora iafestans

Plate 9. Spraying Diathane for controlling late
blight disease using "Air-blast™ machine
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under the supervision of Hr. H.7. Wenham, Plant Pathologist at
Maszsey University. The subsequent spray, using asn air-blast
spraying machine (Flate ) was applied at weekly intervals
{4ppendix IV) and was found to he effective in controlling the
disease azad minimisisng further spread. Q&servaﬁiea of the
dizease incidence showed Hus relatively resistant to late blight
compared to Ilam Hardy. & trace of virus infeciion was detected
in isolated cases in both varieties but was considered of
negligible importance. Other types of disease were not observed,
Ilam Hardy showed an earlier senescence beginning in
Harche. Rua, on the other hand appeared tv have a longer period
and d4id not start o degenerate until Hay. At the time of last
harvesting ITlam Hardy had practically died off but BHua still

maintained top growth,

4.2+ EXPERIMENT-I, TEHMINAL YIELD

b.,2.1e Total Yield

Tuber yield was recorded in 1b per plot. For the
analysis of varisnce, the yield wes recalculated in tons per acre,
the results of which are given in Appendix VII,

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

The main effect of spacing, vardiety, and seed size is
nrezented in Table 5. The resulis show that spacing treatment
g&v&iﬁigﬁif&eanﬁ effect on the total yield. The 6" spacing yisldrd
ﬁareytﬁan the wider spzcing. Between 12" and 18" spacing there

was no difference, but both treatments were higher yielding than

the 24" gpacing.
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TABLE 5

The effect of spscing, variety, and seed size on mean
Total Yield {tons/acr.)

Treatment - Hean of
, total yield ,
Spacings 6" 30.4 S.E. 4+ 0.8
12" 2245 d.05 (.01} =
18n ; 21.8 2.3 (3.1)
24 19.5
Variety: Ilam Hardy 24,70 5.E. + 0,48
Rua 22.41 d.05 (.01) =
1.36 (1.83)
feed Sizer 1 oz 20.97 S.E. x 047
2 oz 2k ,60 d.05 (.01} =
L oz 25.10 1.32 (1.75)

Ilam Hardy was significantly heavier than Hua.

The gffect of seed size on the totel yield showed that
1 oz seed was sigunificantly lower yielding than the bigger seed
trestment. The advantage of & oz seed over 2 oz seed was not
significant.

The lack of interaction betwesen spacing and variety
indicatel that the influence of spacings on the yield 4id not
change with the variety.

Howevery the interaction between spacing and seed size
was significant, as shown in Table 7. This emphasised that the
advantage of the 6" spacing over the wider spacing became
significantly greater at larger seed sizes, as clearly illustrates’

in Pig. &




Analvsis of Yariance of Total Yield

TABLE &

{tons/scre)

Seurces of 3.8, defe M.8. 3

Variation

Te %&glic&tﬁ.&ﬁ = B é?Z.GZ 9 ?z‘f‘oé?

2. Spacing = § k0osh 37 3 1354 16 35,57 **
Brror {1} = By 1025.76 27 37.99

%0 Vavriety = ¥ 312,76 4 B12.70 11.56 **
¥V x 8 133,54 3 Ll 59 1.65 HE

By G7%,96 356 27.05

4, Seed Size = 2 815,52 2 507,76 22,89 =*
Z x 5 331;3‘?{% 5 5%02}‘* 30&’9 b
2 x ¥ 1126.60 el 563,30 B1.50 ®*
ZxV¥xs 11170 6 18.62 1.04 NS

POTAL ’ 12132,90 2%%
Coeffieient of Variation = 17.9 %

The

TABLE 7

effect of srvacinre-ssed size dptersction on

Total Yield (tons/scre)

oo Sacig
Size en 129 187 24"
1 oz 25.4 21.1 20.2 175
2 oz 317 2562 22s2 2163
4 gz 2h,2 23:1 23,1 20.0
£.5, i,?.@
24,05 €,01) = 2.7 (3.5)
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There was an interacition between variety and seed size
(Table 8). In Ilam Hardy higher yield was obtained from the 1 oz
and 2 oz seed, whereas in Eua the yisld was progressively increased

with increazse in zeed size.

TABLE §

The effect of variety snd seed sige interaction on
Total Yield (tons/acre)

| S5eed Eize
Variety , 1. 02 Y __4 oz
Tlam Hardy 24,7 25,9 23.5
Rua 17,2 23.3 26,7
S.EB. & 0.7
d.05 (.01) = 1.9 (2.5)

For general cowmparison, the effect of spacing, variety,

and seed size is further examined and illustrated in g)graphical

form as shown in Fig. 5. It shows that the advantag ;6“ spacing
over the wider spscings had not changed with variety. In Rua &
oz seed treatment was supericr &t the closer spaging, but in

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

b,2.2. Table Potato Yield (21" - 31%)

The analysis of variance of table potato yield is
presented in Table 10, and the yield recorded is given in Appendix
viiz.

The mean yield as influenced by spacings, varieties, and

seed sizes is shown in Table @,
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TABLE 9

The eifect of spacing, variety, and seed size on the mean
Table Potato Yield (tons/acre)

Treatment Table Potato
; yield {(ton/acr)
Spacing: 6" | 2204
12" 1740 5.E. # 0.6
184 16.4 .05 (.01} =
24w 1.6 1.6 (2.2}
Variety: Ilam Hardy 18410 S.E. & 0,37
Rua 1707 d.05 = 1.08
Seed Size: 1 oz 15.85 : S.E. & 0.46
2 oz 18.38 8.05 (.01} =
4 oz 1853 1.31 (1.72)

The spacing treatments affected the yield of tazble
potatoes in a similar way to that of total yield : the 6" spacing
was significantly higher than the wider spacings. Between 12" and
18" spacings there was no significant differences, but both
treatments were supericr to the 24" spacing.

In comparing the two varieties the sglightly higher yield
of Ilam Hardy just failed to reach significance.

With reference to the effect of seed size on the table
gotaié yield it was found that larger seed sizes were superior to
the 1 oz seed.

The interaction between spacing and variety is shown

in Pable 11, It produces twe features:



TABLE 10

Adnalysis of Variance of Table Potato Field (tons/acre)

Sources of 5.S. d.£. .S, F
Variation
1. Replication = X 578,31 9 64 .26
2. Spacing = 8 2021.86 3 673%.55 35,01 **
B 51%.85 27 19.25
3., Variety = V 63,38 1 63.38 3.79 ES
Vx$§ 159,08 3 53.03 317 *
602.33 36 16.73
b, Seed-Size = % 362,24 2 181.12 10.54 **
Zx 8 115.39 é 19.23 .12 NS
Zx v okb 66 2 472,33 27.4g =*
ZxV¥x$ Ls 45 6 758 Oull HE
B 2h7h 23 144 17.18
POTAL 73. 65,78 239

- Coefficient of Variation

. 23.5%
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TABLE 11

The effect of spacing snd veriety interaction on
Table Potato Variety (tons/acre)

Spacing
Variety e 127 18" 24"
Tlam Hardy | 21.9 16.9 17,9 15,7
Rua 22.8 172 14, 13,5
Z.B. + 0.7
d,05 €.,01) = 2,2 (2.9)

1. 1lanm ﬁardy shows the phenomenon of spacing effect :
6“,»»(12” 18")) 24";  whereas Rua in the order of
5%:>12§s > (-%gﬂ’ 2{;:&}‘

2¢ Ilam Hardy was sigrificantly better than Fua st the
18" and 24" spacings but not at the 6" and 457
treatments.

Between seed gizes and spacings there was no interaction,
this indicated that the inferiority of 1 oz seed did nrot change
with the spacing treatmenis.

The two wvarieties responded diffarently with the seed

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

TABLE 12

The effect of variety and seed size interaction on
Table rotato Tield (tons/acres

Seed Size
Variety 1.0% 2 oz h oz
Ilam Hardy 18.71 +05 16.53
Rua 12.599 1770 20,52
G.E. + 0,66
4,05 “(m} = 1.82 (2.41)
= slgnzfzcanilg higher at f% level of @rcbabillty

L

23

¥t 5 k24 "
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It shows thats

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

2. 1in comparison between the two varieties, Ilam

Hardy was only superior to Ruas at the 1 oz and 2
oz geed whereas at the 4 oz seed Rua outyielded
Ilam Hardy.

The overall effect of those three main treatments is
illustrated in a three dimensional graph Fig. 6. This shows that
the two varieties responded markedly to the diffevent treatment
conbinations. For Ilsm Hardy 2 oz seed planted in a close spacing

gave the highest yield but for Bus the affect of increasing ssed

size and closer spacing was most apparent.

4.2.3. Large Potato Yield (Cver 3i"}

Large potatoes were obtained only from s restricted
number of treatments and in some cases only some replicates of a
particulay trestment.

4 mimple anelvsis of variasnce was carried out on those
treatments with a2 pesitive yield in at least szix of the ten
replicates. The anslyeis of varisnce is given in Table 13, and
the data of which is presented in Appendix IX,

The true mean of yield and decoded 5.E. is presented in
Table 14, There was no significent difference between treatments
in Ilam Hardy. In Ruas the 4 oz 18" spacing was significantly
lower yield than the other treatments.

A further examination on the mean yield of large potatos:



Analysis of Variance of Large Potato ¥ield, tons/ascre

{ transformed intc loge)

Zpurces of E,.8. e P o H.5. F
 Haristion
Replication 1.0052 g G 1117 176
Treatment 2.0196 11 0.1836 2,89 *=
Error 6,2852 49 0.063%5
TOTAL G 3100 119
TABRLE 14
The HMean Yield of Large Potato (tons/scre)
Treatment Large Fotato Yield
Ilem Hardy: 1 o3z 18¥ 2,28 B.E. & 0,37
abw 2.28 + 036
2 ez 18% 1.38 + C.2k
2hv 1+58 + 0,28
4 O Z}é}! 1.‘?‘3‘3 z Qags
Kua 1 oz 18% 2.83 5.E, & 0.46
2he 2el2 & 0.39
2 oz 12" 2.63 + 0.53
18" 2.81 + 045
24 3.57 + 0.59
L oz 18" 144 + 0.27
24» 3.15 + 049




TABLE 15

The mean yield of lLarge Potatoes in all Treatments (tons/acre)

Ilam Hardy Bus,
; Seed Size ‘ Spacing seed Size Spacing
Spacing 1.0% 2 ow 4 oz Heans 1.0% 2 oz | L oz Heans
6" Q.00 0,00 0.19 0,06 1065 125 0,19 1.03
12" 0.69 0.52 0.33 0.51 2.05 253 0.39 1.65
’ ‘igﬁ 3038 ) ?m}g Qa@@ 1051 3.&37} :“53081 1@&'% . 3;3@
21@"” 20&& "i.ﬁéﬁ 1;"‘*3 '317{%5* 2&3;‘3 ﬁaﬁs? 5&?8‘ 2#%9
Size
Moans 131 0.87 .70 0.96 2019 2454 129 2001
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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 ccnsiﬁerablg higher in Ruas, Only in Ilam Hardy did
the yield of large potatoes decrease with incressed seed size., In
Bua the highest yield was produced at the 2 oz seed treatment,
Taken overall, Rua produced a higher yield of large potateces than

d4id Ilam Hardy.

b,2.b, Seed Potato Yield (11" - 21%)

The analysis of variance of seed potato is given in Table
17 and the data is presented in Appendix X,

The analysis shows that the effect of spacing, variely,
and seed size on the seed potato yield was highly significant.

The mean yield as influenced by t%ggythree main treatments is
presented in Table 16, It shows that the 6" spacing significantly
produced higher‘seeé potato yield than the wider spacing trestments.
Between 12", 18" and 24" spacings, the differences in yield were
not significant. In , 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 & oz >» 2 oz » 1 oz.

The seed size treatments gave significant interaction®
with 1. spacing, 2. variety, and 3. spacing and variety. The
results of the first interaction emphasised the significantly
increased seed potato yield vwhen the seed size incressed and the
spacing decreased (see Table 18). As the spacing became wider

the difference between seed size treatments became smaller; and



TLBELE 16

The effect of spacinz, variety and seed size on the fSeed

Potato Yieid {tons/acre)

 Ireatment Seed Yield

Spacing: 6" 6.0 S.E. & 0.8
12" 3.5 4,05 (.01)=
18" 2.9 2.2 (3.0
2hn 21

Varietys Ilam Hardy b bl S.E. # 0.15
Bua 2.86 d.05 (.01} =

C.k5 (0,60)

Seed Size: 1 oz 2.77 S.B. & 013
2 oz 3.68 d.05 (.01) =
4 oz 4,49 0.36 (0.57)

TABLE 17

Analysis of Variance of Seed Potato Yield {tons/acre)

Bources of 5.5, dofe M.5. »
Variation
1. Replication = R 74,78 9 8.31
2, Spacing = S 505,11 3 168,37 46,00 **
E, 97.00 27 3.59
3. Variety = V 150,69 1 150,69 54,80 **
Vx$8 5051 3 197 Gu.72 HE
Es GG, Ol 36 275
b, Seed=-fize = 3 11924 2 59,62 Ly, 16 **
Zx 8 30,91 6 6.65 L,93 **
ZxV 18,59 2 G,2G 6,88 **
ZxVxs 20,66 6 344 2.55 *
By 194 .43 1k 1.35
TOTAL 1525436 239
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at the 247 apacing there was little difference in the yield.

TABLE 48

The effect of sced size ~ spacing interaction on the Seed
Potato Yield (tons/scre)

3 i Spacin
§§:§ 6" 12"%6%% B FI
1 oz L3 2.84 2.16 1.76
2 oz £.0% A.5h 2.92 2.23
% oz 7.63 b6 | 3.on 2.3k
5.8. % 0.26
3,05 (,01) = Q.71 (0.94)

The secend interaction indicated that both varicties
responded differently to the seed size treatments. Table 19

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

TABLE 19
The effect ol seed size - variely intersciion on
the Seed Poitato Yield {tons/acre)

Seed : Variety
Size Jlam Hardy Rua
1 oz 3a71 1.82
2 oz b.71 2.66
b oz i, 89 4,09
5.8. £ 0,18
4,05 (.01) = 0,51 (0.68)

sigpificant beyond 2 oz sesed treatment. But in Hua this advantage
on the seed potato yield increased up to the 4 oz seed size.

In the third dintersction, i.e., between seed size, variely,
and spacing, it was found that in Jlam Hardy the above results

(seed size and variety interaction) only applied at the &%, 12"
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and 18" spacings. At the 24" spacing the effect of seed size

was not significant, as shown in Table 20, In Bua, however,

TABLE 20

Zhe effect of spacinz, variety, and seed size interaction
on_the Seed Potato Yield (tons/acre)

Seed , Spacing

Variety Size [ 12" 18% N

Ilam Hardy 1 oz 5.4G 3.82 3.02 2.54
2 oz 714 4.85 h,02 2.73
4 oz 227 4,80 L.54 2.97

Rua ‘ 1 oz 3a14 1.86 130 G897
2 oz 4,56 212 1.82 1.73
4 oz 799 3,72 2.9h 1. 71
sE.*+0.37 , d.05 (.01)=1.03(1.36)

there were wvariable results. At the 6" spacing the yield was in
order of 4 oz >>* 2 az>> 1 oz; at the 12" and 18" spacings it
wes in the order of & ez) {20z, 1 02); and at the 24" spacing the

difference was not significant.

4,2,5, Small Potato Yield (Less 13")

The analysis of varisnce of small potate yield is given
in Table 22 snd the data recorded is presented in Appendix XI,
The main effect of spacing, variety, and the seed size

is shown in Table 21.

The results may be summarised as follows:

1. A8 the spacing became closer the yield of small
potatoes increased significantly.

2. Ilam Hardy produced z higher yield than Rua

*j>=:significaﬁtly higher at 1% level of probability
} 3% 24 it {"'% i3 ki "
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3. The yield was also significantly greater with
an increase in the seed size.

The interaction between the treatments indicated that
in both varieties higher yield at the 6" spacing over the wider
spacing treatments became significantly grester as seed size

increased.

TABLE 21

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

Treatment - Bmall Potato
, Yield
“Zpacing? &" 1.50 S.E. 4 0.05
12" 0.82 d.05 (.01)=
98¢ 0.58 0.15 (Qe21)
24 045
Variety: Ilam Hardy 120 S.E. + Q.05
Rua O, 48
Seed Size: 1 oz 0.59 S.E. + 0.0k
2 oz 0.83 d.05 (.01)=
boz 1.09 0.12 (0.16)

t.2.6. Percentage Yield Distribution

The influence of spacing, variety, and seed size on the
percentage of yield distribution in different grades of potatoes

is given in Table 23 a2nd Appendix XIX.



TABLE 22

Analysis of Variance of Small Fotato Yield (tons/acre)

Sources of 5.8, d.f. M.5. i3

Variation

1. Replication L h2 g 0.49

2. Spacing = 5 39,59 3 13.20 7765 **
£, &.se 27 0.17

3. Variety = V 30,72 1 30,72 96,00 **
Vs 4,15 3 1.38 ho3
Es 11.47 36 0,32

L, Seed x Size 10,09 2 5.05 33.67 **=
Zx 8 4,74 [ 0.7 5.27 **
% ox V 0.h5 2 0.23 1.53 2
% x VxS 1.75 6 0,29 1.93 NS
,33 21.97 14k 0.15
TOTAL 133,86 239




TABLE 23

The effect of spacing and seed size on the Fercentage Yield Distribution
~ in Ilam Herdy and Rua (%)

g

i 00 HBrdy -
Treatment Large Takble Seed Small Large Table Seed Small
Potato | Potato | Potato | Potato IlPotato |Fotato |Fotato | Fobtato
Spacing: 6" 0420 71,63 2157 6460 3.93 75.9% 1717 2.97
12 2.17 72,80 | 19.63 | 5.40 7.97 78,60 | 11,60 | 1.83
18w 6.20 4,17 16,13 350 12,80 75060 16,07 1.53
2k 8.40 74 .97 1337 3.20 16,50 73,90 813 1.17
Seed Size:! oz 5655 7579 1k . 88 3,78 13.78 74,92 10,05 1025
2 oz 3.72 73.95 17,78 4,55 11.68 75.75 10.85 1.72
b oz 3.45 70.45 20,38 5072 5468 7735 14,32 2,65
Variety: ko25 7339 17.68 L,68 10,38 76,01 11.7% 1.87
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The effect of spacing treatments showed a clear trend
in the yield, particularly in the large and small grade potatoes.
Yith increasing spacing from 6" to 24" distances, the percentages
of large potatoes increased snd that of small potatoss decressed
in both varieties.

In the comparison between varieties, the tuber yield
in Rua was obviously made up of a higher percentage of large and
table potatoces than that of Ilam Hardy.

The effect of seed size on the percentage yield of the
differeﬁt grades showed a distinct trend, By increasing the
seed sizes from 1 oz te 4 oz, the percentage of large potatoes
wag decreased and that of the small grades was increased. in
table potate yield the two wvarieties showed a reversed trend.
Increased seed size resulited in a decreased percentage of table

potatoes in Ilam Hardy, but the opposite in Bua.

be2e7e Dryweight Yield and Dry matter Percentasge of Table
Potatoes

The snalysis of variance of dryweight yield is given in
?abla 25 and the data of %hiehjis presented in Appendix XIII,

The éxffereaces in dryweight yield as influyenced by
spacing, variety, and seed size is given in Table 254,

The resulis 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. PRuz was significantly higher in dryweight yield than
Ilan Hardy.

3. The 1 oz seed size was significantly lower in dryweis
yvield than the larger seed treatments,



TABLE 24

The effect of spacing, veriety, and seed size on the dry-
weight Yield of Table Fotatoes (toms/acre)

Treatment Dryweight Yield
(tons/acre)
Spacing: 6% Lo21 S5.B. % 0012
124 3,20 d.05 (01} =
187 3.02 0e33 (0ohih)
24n 2,71
Variety: Ilam Hardy 3.18 5.8, & 0.07
Bua 3.39
Seed Size: 1 oz 2,94 S.B. + 0,08
2 oz 3643 3,05 (.01) =
L oz 3.49 0,22 (0.30)
TABLE 25

The Analysis of Variasnce of D.%W. Yield of Table
Potatoes {(tons/acre)

Sources of 5.8, d.fe H.5. ¥

Variation

1. Replication = B 20600 G 222

2. Spacing = S 76,01 3 253 3.20 *
Bq | 2134 27 Q.79

3. Variety = ¥ 2.45 1 2.45 hois *
Vx5 8.55 3 2.85 4,83 **
By 21.20 36 0.5%

L, Seed Size = Z 14,86 2 743 14,57 **
Zx 8 5623 6 0.87 1.71 HS
ZxV 36.16 2 18,08 35,45 **
Zx Vx5 1.82 6 .30 0.58 Hs
By 73.60 144 0.51
TOTAL 281,22 239
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The significant interaction between spacing snd variety
(Table 26) indicated that the superiority of Rua over Ilam Hardy

was significantly greater at the ¢loser spacing.

PABLE 26

The effect of spacing - variety interaction on the Pryweight
Yield of Table Fotatoes (toms/acre)

| Variety [ V igfgaclgg 16" , E
Ilam Hardy |3.88 2.96 3.13 “ 277
Rua_ 4,55 ‘ 3 lils 2.92 2.64

S.E. & Coth
d.05 (.01) = 0.39 (0.52)

The variety also showed 2z sigaificant interaction with
seed size (see Table 27). Rua had significantly higher yield than
Ilam Hardg at the k oz seed, but this was nop-significant at the

2. 02 seed, becoming sigaificantly lover at the 1 oz seed size.

TABLE 27
IThe effect of variety - seed size interaction ofi Dry
fieight Yield of Tsble Potato (tons/acre)

! — Seed Size )
Variety 103 2 oz oo ez
Ilem Hardy %630 3636 2.90
Rua 2.58 3,51 , 4,08
Sa.E. + 0ot
3,05 (,01) = 0,32 (0.42)

The dry matter percentage of the table potato yield was

alse recorded and anslysed. The results showed that Rua (19.81%)
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had a significantly higher dry matter percentage than Ilam Hardy

{17.55%) .

‘ii’ e 8 a Bis&%&ssion

In the experiment as a whole the total yield and also
the table potato yield were very high and exceeded the average
yield of commercial crops for this greg{iﬁ%gigh normally range
from 10 to 15 tons per acre (Hiller, 1966}, High yields recorded
in this experiment can be atitributed to a combination of several
factors:

1e the favourable environmental conditions of

climate and soil Tertility,

2. the lack of damage from cultivastion or spraying
progranme, and

3. the close attention and careful manasgement

throughout the growing period.

The different pattern in time of emergence between the
two varieties may be explained in terms of differences in the
rhysioclogical condition of the seed tuber, Ilam Hardy is known
to have the ability to produce several c¢rops of sprouts. Rueg
has fewer than the former but produces bigger sprouts which have
a tendency to inhibit secondary eyes (Driver, 1966). IDespite
the factors such as growing conditions in the previous year and
type of storage, Ilam Hardy generally sprouts readily and emerges
in a fairly uniform patitern. On the other hand, ZRua is generally
uneven in emergence. This could be due to the previous history
of the seed. in Fua tubsrs tend to form early and grow to a very

lsrge size, In the production of ssed potatoes of this varviety,
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early harvesting is often practised and this together with s long
storage period could have effected the physiological ageing of the
tubers. §n§th%§ point to be noted is thet Eua 1 o2 seed resulted
in 2 high number of misses. A possible explanstion was due to
several facters, such as immature stage - shorter dormant pericd
(Krijth, 1962), rapid physiclogical ageing (Driver, 1966}, and
susceptibility of unsprouted seed to pathogens, such as

Rhizoctonia selani Kuhn {(Toosey, 1963).

The effect of spacing on total zand table potato yield
confirmed the previous finding in Section 2,1.1. The superior-
ity of 6" spscing over wider spacing treatmsnis was sigoificant;
the difference between the 12Y and 18" spacing was small, but
with the 24" spacing the yield was significantly lower than in
the cther three itreatments. Dryweight yields (Table 24) showed
a similar trend. There was evidence that the percentage of 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 potate yield was accompanied by the significantly
higher yield of small potatoes,.

The superiority of Ilsm Hardy in total yield may have
resulted from differences in growth habit,. EBarliness, evenness,
and high percentage of emergence in all seed size treatments could
all contribute to the higher overall yield in this variety. The
uneven and late emergence pattern of Rua, probably caused a late
maturing crop, which in turn could have lowered the yleld. But
there is no known experimental evidence to support this. A

feature of higher toitel yield of plants emerging sarly than those
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emerging later was in accordance with the report of Ivins &
Hontague {1955, However, since the differences in yield of
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 periecd
and possibly some effect of blight at the later stage of the
growing period, may have asccounted for the higher proportion of
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
grcwiﬁg periocd and resistance of this variety to blight disease,
provides a greater supply of assimilates to the tubers and ultimste-
1y resulis in a greater number of large tubers. Further explanat-
ion in terms of leaf area and number of tubers will be discussed
in Section 5.1.

A continuvous incresse 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 & E1 Saeed (1963}, after the establishment phase, the
behaviour of plants from large snd small seed depeunds upon the
intensity of interplant competition {for nutrients, gater, and
~1lipht) to which they are subjected. Under present experimental
conditions, it appeared that interplant cémpetition 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,
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 pesulted in a higher vercentage of small
grade gatataﬁpreéaged in that treatment. Un the osther hand,

the sdvantapge of wider spacing and small seed size on the percentage
of large snd table potatoes d4id 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 Ilam Hardy, 2 oz seed was the most efficient for
the production of table potato at the 6" spacing, but in Rua the
advantage of seed size was maintained beyond the 2 oz seed itreate

menb.

he3. EXPERIMENT - II, SUCCESSICHAL LIFTING

In the following discussion, the dates alt which Ilanm
Hardy {(9.12.65) and Bua (23.12.65) resched an estimated emergence
of 100% will be taken as the respective zero points in references

to stages of plant growth.
4,3.19. Leaf Area

be3.7.1. Leaf Area per Plant

The analysis of variasnce of leaf area (transformed into

loge)y is given in Table 29 and the data of which is presented in

Appendix IV, 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 untransformed

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

The effect of mvacing on Leaf Avea per Plant (dm2)

{untransformed data)

Spacing L.Ai, per Plant
en 34.31
12" 60.81
18% 60.81
2hw : 7145

It shows that there was an increased trend of leaf area
as the spacing increassed., The difference between the 12" and the
18" spacing was small; but between 6" and 24Y spacing the differ-
ences were considerable.

Between harvesting dates there was a siganificant differ-
ence in leaf area per plant, it was i# the order of (1, 2) <:

3 %,35. 6 ‘>‘ 7th harvest, as shown in Table 30. The leaf
area gﬁ%frapidly increased up to the 3rd harvest (6 and 4 weeks

aft&é emergence for Ilam Hardy and Rua respectivelyl). Following

TABLE 30
The effect of harvesting date on the Leaf Area per Flant (égg}
(untransformed data)

Ho. Harvesting L.A. per decoded 5.5,
' date plant - o

1 23.12.65 23,68 % 2.56

2 6e1.66 55.77 + 6,02

3 2061466 102,57 + 1338

4 3.266 109.52 + 13.63

5 17+2.66 11313 £ 10.23

6 3e3.66 78.50 + 9.95

Z 173,66 51,06 + 5,58

ég:zz:igz éézﬁ Qardyg 100% emergence

® > () = significantly higher (lowar) at 8% lawma?



TABLE 29

plant dm®

The Analysis of Variance of L.A. per
{(Transformed into loge)

Source of B.5. dof, Hab, ¥
VYariation
Replication 0.1231 1 01231 0.90 NS
Spacing = S 3.2923 3 10974 8.06 N5
E, 0.4086 3 0.1362
Variety = V 00001 1 0. 0001 < 1 us
Vx5 103803 3 04607 2.69 HS
E, 0.6853 Iy 0.1713
Seed Size = 0.1814 1 01814 3.2 NS
Zx 8 0.3780 3 0.1260 2.29 N8
ZxV 0.6881 1 0.6681 12,40 *#
Z2xVx§ 0.0225 3 0.0075 0014 HB
Eg Colth11 8 0.0551
Hapvest = H 14,0860 6 23477 20,41 *#
Hx 8 39374 18 0.2187 1.90 *
Hx V 5.7311 6 0.9552 8.3 **
Hx Vx8 1.6821 18 0.0935 0.8&1 N8
Hx % 0.6436 [ 0.1073 0.93 N8
Hx % x 8 1.3580 18 00777 0.68 us
Hx Z2xV 0.4017 & 0.0670 0.58 NS
Hx Z2xVx 1.5660 18 90,0870 0,76 HS
By 11,0362 96 01150
TOTAL k8,0892 223

Coefficient of Variation = 19.54%
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this, the rate of leaf expansion slowed down to reach a pesk on
the S5th harvest (10 and & wesks after emergence in Ilam Hardy and
Rua respectively) and gradually decreased toward the end of the
growing seasth.

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 6“ and the wider
spacings) became significantly greater at the last four harvests.
The difference in leaf area between 12", 18Y, and 24" spacing was
not significant, except at the 5th harvest, the 24" was
significantly higher thankthe cleser treatments. In general, =sll
spacings effect:gave similar trends, i.e., 8 rapid increase in
leaf area up to the 3rd harvest (6 weeks for Ilam Hardy and 4 weeks
for Rua after emergence). 4t this stage of growth, the 6" and
42" spacings appeared to have reached the maximum value, ?here«

after, the 18" and 24" spacingsy still increase with a slow rate

when 2 and 4 weeks later the peak points were reached by¥§hétw
respective treatuments. From the maximum points, a deglining trend
was shown in the leaf ares 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 leaf area than Rua in the early part of the
growing period. As the sesson advanced the differmnce in leaf

srea was smellsy but the high value in Rus was meintained up to
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the last harvest when it became significantly greater than Ilam
Hazdy.

Although the difference in lesl area between 2 oz and
L oz seced size, was not significant, the comparison in Fig. 9
shows that the latter was higher than the former treatment in

the early aznd later stages of growth.

he3e1e2+ Leaf Area Index (L.A.I.)

The L.A.I. was obtained by dividing the leaf area (dmgj
with the appropriate spacing aresz of soil (é&g} per plant., The
results are plotted in graphical form as shown in Fig 10 a,b,c,d,e,
and the data of which are presented in Appendix IVIi, It is to
be noted that Hua 1 oz seed treatment was deleted from the analysis
due to inadequate data. But the 1 oz seed of Ilam Hardy is
presented in order to obtain @)ccm§arison between the 1 oz and larger
seed sizes in that variety.

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

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

;ﬁ.L.ﬁ.E. than the wider spacings in most of the growing pericd. At

the 1 oz Ilam Hardy seed, the L.A.I. of the 6" spacing did not
show a similar pattern as above, but a lower value was produced,

Taken overall, within the variety and seed size treatments the 12”’

18" and 24" spacing did not show a great deal of differences in
L.A.X., Dbut there wss an indication that the L.A.I. was lowered
a8 the spacing increased.

A striking difference between Ilam Hardy and Rua was

clearly shown in Fig. 10 a,bsc and d,e. In Ilam Hardy a sigmoid
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type curve with an dnitial rise tec a peak and = final f£z2ll wes
indicated in 21l seed and spacing treatmenis. But in Rua there
was a tendency for a second pesk of L.A.I. being formed at the
later stage of growing peried. This festure is shown iz 211
treatments of the latter variety. However, the L.A.I. appeared
to be higher in Rus than in Ilam Hardy.

Between the 2 oz and the % oz seed treatment there was
little difference in the L.A.I. in both varieties. #ithin flam
Hardy the 1 oz seed treatment did not show any disadvantages in
comparison with the bigger seed size.

In all cases the mazximum L.A.I. in the different treat-
ments showed a great variation, Phis indicated that there was
no definite effect of spacing, varieties, znd seed sizes anrtﬁe

peak of L.a.I.

4,3.2, Tuber Dryweight (g)

b.3.2.1. Tuber Dryweight ver Plant

The analysis of variance of tuber dryweight per plant
(transformed into loge) is given in Table 32, the data for 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 % oz seed gave a
high%r dryweight yieléd of tuber per plant than the smaller seed

treatment, a8 tabulated below:
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Seed Zizes fuber D.¥W, 2 decoded ©.E.
2 oz 118.96 + 2,86
L oz 135411 + Fob4

Between harvesting periods there was a significant
increase in dryweight from the initiation of tuber up to the 5th
harvest (12 and 10 weeks af%er'emergeﬁce for Ilam Hardy and EHua

?éﬁ?éﬁ‘ﬁi?&ly}, a5 shown in Table 3‘%: Then the raste of incresse

TABLE 31

Tuber dryweisht (g) at different harvesting dates

Ho. Harvesting Tuber Brg decoded £.E,
date. weight ’ +
1 6.1.66 6.24 0.42
2 20.1.66 4G,60 4,39
3 3.2.66 95,54 9.38
L 17e2.66 150.42 11625
5 34366 226.41 19.55
6 17366 2hh,37 25.55

25iaiten Fua n7) 1008 emergence

in dryweight sliowed down toward the end of growing period.

The interaction beiween 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 dryweight
change in the tuber (the data, see Appendix XIX)., In all cases
a rapid increase in tuber dryweight has taken place within &

E-
weeks after tuber initiastion, therealter the rate of increase

* Apparent tuber initistion given by extrapolation of the
line to the time when the weight was zero.
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TABLE 32

The Analysis of Variance of Tuber Dryweight per Plant (g),

transformed to loge

Source of S5, d.f. #H.5. F
VYgriation — —

Replication = R 0.029 4 G. 029 G.15 HS
Spacing = § 1,166 3 0.389 1.95 WS
E, 0597 3 0.199

Variety = V 0,007 1 0.007 0.05 NS
Vs 0.385 % 0,128 0.98 N3
Ep 0.523 4 0.131

Seed Size = Z G594 1 0594 11.88 %
Zx 8 0.155 3 0,052 1.04 HS
ZxV 0,299 1 0.299 5.98 *
ZxVx s 0,634 3 0.211 o2 *
gﬁ 0.396 8 0.050

Harvesting = H 65,901 5 13.180 162,71 **
Hx 8 1.472 15 0.098 1.21 HS
H=x Vv 0,891 5 0.178 2.20 NS
Hx Vxé& 0.796 15 0.053 0.65 NS
Hx 2 0.640 5 0.128 1.58 NS
Hx Zx 8 0,436 15 0,029 0.36 HS
Hx ZxV 0.736 5 O 1h7 1.81 K8
Hx 2 xV¥xs 1.280 15 0.085 1.04 N3
E, 6.81k 8o 0,081

TOTAL 83.751 191

Coefficient of Variation = V = 21.4%
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declined as the plants aged. In Ilam Hardy 21l curves tended
to flatten in the last harvest, but in Bna a conitinuous upward
trend became a feature.

& comparison between the spacing effect can be
generalised, thut the advantsge of wider spacing became clearly
shown in both varieties ag the plants became mature. These
differences are more pronounced in Ilam 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. The difference was

more marked in Rua veriety.

he%.2.2. Tuber Dryweight per Unit fArea (g/sq.ft)

In Pig. 13 the change in tuber dryweight with time are
plotted on an area basis, i.¢., dividing the tuber dryweight (gm)
by the appropriate spacing area of the soil (sg.ft) in its
consecutive harvesting period (the data see Appendix X¥). The
objective is to demonstrate the effect of spacing, variety, and
seed size on the dryweight accumulation in the tuber in a unit area
basiz as corresponding measurement to L.A.I. and yield.

Here the trends are 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 Hua than in Ilam Hardy.
The 6" and the 12" spacings markedly out-yielded the wider spacing
treatments in Rua, but in Ilam Hardy the difference was slight.

The graph also shows that the advantage of 6" spacing

becomes greater as the seed size increases (Fig. 13 a,c,d,e)l,
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except in Fig. 13 b where 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 Ilam Hardy. The differ-
ence was pariicularly large ai the close spacings in zll seed
size treatments. Al the last harvest Rua still showed an
increase in dryweight accumulation, whereas at this time 1lam

Hardy had reached the maximum yield.

4.3.3. Dryweipht of “Remainder" per Plant

Dryweight of Yremainder®™ was the dryweight of that
portion of the plant other than the tubers. Ho separate weights
were taken of the tops and roots because the latter regreﬁeate&

& very small proportion of the "remainder®, This measurement
gas used to indicate the change in top growth as influenced by
the treatments.

The analysis of variance (transformed into loge) is
given in Table 3%, and the data for which is presented in
Appendix XiI.

It shows that there was no significant effect of spacing,
variety, and seed size on the dryweight of Yremainder™. The
significant effect of harvesting period was in the order of 1<
2 <* 3. by 5, 6,} 7th harvest (Table 33). The dryweight was
rapidly increased up to the %th‘har?est (8 2nd 6 weeks after 100%

emergence for Ilam Hardy and Rua respectively), thereafter the

* = significently lower at 5% level of probability
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TABLE 33

The effect of harvesting date on the D.U. of "Remaindep®

per Plant (g), transformed into loge

Ko k Harvesting Loge D.W. of S.E.
date "Remainder®
1 2%.12.65 1.1
2 6.1.66 1.60
3 20.1.66 1.58
i Fe2.66 210
5 17.2.66 1.97 + 0,06
6 3.3.66 2,00
7 17:3.66 179
2§:§§:§§ - §i2§ Eardy§ 100% emergence

yield tended to decline slowly toward the end of growing perioed.
An illustration of the significant interaction between harvesiting
and spacing is shown in Fig.14. Although there is no overall
effect of spacing, throughout the investigation the 6" spacing
was consistently lower in dryweight of Yremainder" than the
wider spacings. In the last three havvestings the difference
between 6% and 24" became significant, whereas between 12" and
18" 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 (Table 35).




TABLE 34

Analysis of Variance of D.¥. of "Remainder” (g per plant,

trensformed into loge

Zource of .8 Gefa H.0. F
(Varistion
Replication = R 0.176 1 0.176 1.0 HS
Spacing = S 2.548 3 0.849 5,27 S
E, 0.482 3 C.161
Variety = V 0,287 1 0,267 1.07 N8
Vx 8 1.317 3 C.439 1.04 NS
Es 1.071 i 0,268
Seed Size = 2 0,062 1 0.062 1.72 HS
Zx 8 0,054 3 0.014 <1 HS
ZxV 0,483 1 0.493 13,69 **
ZxVx5 0.127 3 C.0k2 1.17 HS
Eg 0,289 & 0,036
Harvesting = H 22.715 6 3.786 37,40 ==
Hx & 3,276 18 G.182 1.80 *®
Hx ¥ 5,785 6 0.964 Q.54 **
HxVzxs 2.056 18 0,114 113 NS
Hx 32 1.268 6 0.211 2.00 N3
EHx Zx$5 1739 18 0.097 {1 He
Hx % xVx$8 2.448 18 0,136 1.35 NS
EHx Z2xV 0.753 6 0,126 1.25 NS
By 9604 g6 Ge101
TOPAL 56,640 223




i

Loge D.-W of the REMAINDER / PLANT ,gm

—
L

N

Y A B
\A/// ~NT o
~a
Q,
O/
o]
SPACINGS :

fe) O GII

b — ——a 12

J

[ + s s o w7} 18"

@ m e - Py 241/

LAN e 4 N N + . .

2312 6. 201 3.2 17.2 3.3 17.3

HARVESTING DATES

912 |.HARDY

2312 RUA 1 100°/0 EMERGENCE
Fig, 14. The effect of harvesting date - spacing intera

D.W. of "Remainder" per plant (g), transformed

d-os
0.16




61

TABLE

The effect of harvesting - variety interaction on D.W.
of "Remainder” (z), transformed into loge

e Do¥e of ‘remainder”

 Harvest Ilam Hardy Rua
1 1.38 0.84

1.75 | 145

3 201 1.96

4 216 ' 2.05

5 2,08 185

6 1.89 2.12

7 1e52 2,03

5.%. % 0.08

L Z.h, Dry Matter Partition

¥ The 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
given in Appendix XXIT and XXIII, This sddition of both components
gave z total dryweight of the plant at the successive lifting
pariods. Zach point in the graphs represents the mean of 4 plants.
A striking feature of these illustrations is the large
contribution of ftuber dryweight to the total dryweight for the
greater part of the season in 2all trestments. The partition of
dry matter into the tuber appeared to commence within four weeks
after the first harvesting pericd (4 and 2 weeks after emergence
for Ilam Hardy and Pua respectivelyl. Up te the 3rd harvest
nost of the asgimilaste was utilised for the growith of the foliage.

Thereafter a relatively greater dryweight was contributed to the
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tubers. This rapid increase in dry metter of the tuber appeaved
to be acc§m§aaieé by a corresponding decrease in dry maltter of
the “remainder.” This suggests that the partition of dry matter
inte the fuber cccurred al the expsuse of the "remaiader,
particnlarly toward the end of the growing season.

in a comparison between the two varieties, BHua recorded
‘a total dryweight higher than Ilem Hardy in sll cases. The dry
weight of the Yremainder" did not appear to differ z great deal.
Thus, the difference in tobtal dryweight gain between the twe
varieties is attributed mainly te the tundber. A decline in the
dryweight of the "remainder" followed by a corresponding drop in
total dryweight for Ilam Hardy, indicates an earlier maturity
of this variety éeﬁyareé with Rua. In the latter the total
dryweight étill inereased up to the last harvest. It is obvious
that Rua maintsined a longer growing periocd, than Ilam Hardy,
which gave the former the advantage of further ineresse in dry
matter accumulation in the tuber.

Jithin each vaviely the spacing effect showed a sinmilar
pattern in dry matter change. For Ilas Hardy o1l spacing treat-
ments showed a sudden drop in dryweight in the last harvest, but
in Eua an upward trend is exhibited. 4n important feature of
these results is the marked superiority of the 6" treatments over
the other spacing intervals which is reflscied in 2 higher btotal
drywelght preduction fs§éat& varieties. Between the 12" and
18" ¢treastment for Ilam Hardy there was little difference but both
are slightly higher than the 24" spacing. In Bua, however, the
12" gave a higher total érggeight than the 18" and the 24", which

between both there was little éiffereaae’ The graphs seem to
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indicate that as the spacing became wider the partition of dry
matter into the Yremainder™ proportionately became greater.

The influence of seed sizes is shown in Fig. 16, in
which the %4 oz seed gave a higher total dryweight than the 2 oz
seed treatment., This superiority of 4 oz seed is marked in Rua

variety.

ho3e5. Het Assimilation Rate (H.A.E.}

The N.A.R. was calculated based on Hilthorpe's (1963)
mathematical equation as shown in section 2.2.2. Total dryweight
(= dryweight of tubers plus the "remainder") and lea? area per
plant is given in Appendix XIV, X¥II and XXIII,

In Table 36 the value of N.A.R. at different treatments
was recorded. It was calculated between 2 and 12 weeks after
emergence for Iiaﬁ Hardy, between 0 and 10 weeks for Rua., It
showed that the value was extremely variable, This was meinly
due to a considerable variation in the dryweight snd the leaf
area value. Fluctuation in weather conditions {(¥atson, 1952),
was probably another factor. Horeover, lack of replication
and possible error involved in the wmathematical caleulation may
considerably bizs the results, The negative value was eancountered
during the growing period, the cause of which is unknown.

A trend of initial incresse in E.4.B, at the early phase
of the growing period seems evident. But thereafter, =21l that
may be szid is that H.A.H. tends to decline with time,

However, between the spacing and seed size treatments
there appeared to be no difference in H.A.R. Taken overall, it

shows that Rua had a slightly higher H.4.R. than Ilam Hardy.



TAELE 36

The effect of spacing, variety, and seed size on H.A.R.

(g/dns/2 weeks)

4 ~ Harvesting Interval
Treatment 23712671 6/1=20/1 [20/1=2/2 [5/2=17]2 N7/ 2=3]3
Spaecing: 6" 0.5%7 G20 | =3.950 0.765 0.872
12" 0.317 0.635 | =0.132 0.562 | ~0.232
18" 0.555 022 | -0.295 0.877 0,840
| - 2hm 0.450 0,792 0.507 0.150 0.610
Variety: I.Hardy 0.394 0.398 00285 | -0.084 0,540
Rua 0.566 0.736 | =0.223 0.526 0.505
Seed Size: 2 oz 0.499 0,675 | =2.327 0.336 0.384
i oz 0. 461 0,460 0. 364 0.096 0,661




b.3.6. Tuber Fresh Weight

%;395.?; Tuber Fresh Velrht ver Flant

In each Iifting period the tuber fresh weight was also
recorded. The data is presented in Adppendiz IXIV.

The main effecis of spacing within esch variety and seed
gize tregiment is illustrasted izm 2 histogran form sz shown in Fig.
17

The influence of spacing in each harvest showed variable
resul%s.’ In the early pert of the liftigg pericd the difference
between spacging trea%&@gt was small but with the passage of tise
the aévaﬁiaga of wider spacing became apparent, In all cases,
the 6" spacing was lower in fresh weight gain per plant cga§éreé
with the wider spacings. The difference between the 12" and 187
spacing was more obvious alt the end than at the beginning of the
season, whereas the 24" spacing, in most cases, was superior
in fresh weight yield to the closer spacing in the last three
harvests.

The rate of increase in fresh weight of the tubers over
the two week intervals was relatively higher in Rua than Ilam Hardy.
4lso Rua showed a longer period of "bulking.® )

In each variety the difference belween seed size treatmenis
was not g greal deal, It appeared that the gdvantage of wider
spacings became greater at the larger seed size tresiment.

The diagrams illustrate that the main bulking of the

tubers took place largely al the later stage of the growing period.

“TEulking rate is the rate of incresse in fresh weis”
of tubers per plant per weeke.
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+THE EFFECT OF SPACING AND SEED SIZE
ON THE YIELD OF POTATOES

Spacing | Seed Size Seed Rate Total Large am4 Seed and Small
Yield Table potato potato
inch 0z. cwt/ac ton/ac ton/ac ton/ac
6 1 19. 44 25,36 20.11 5:25
2 38.88 31.67 24,05 7.62
A 77.80 | 34.20 24,56 9.6k4
12 1 9.72 21.06 17.59 347
2 19. 44 2%.20 18.82 4,38
L 38.88 23.14 17.89 525
18 1 6,48 20.18 17.56 2.62 |
2 12.96 22.24 18.81 3.43%
L 25.92 23.10 : 18.60 4,50 J
24 1 4,86 17.25 15.13 b |
9.72 21.29 18.64 2.65 :
4 19. 44 19,97 17.05 2.92

fawi o apm gt AL B L%,é Sy ben
St ATk

o
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he3:602. Tuber Fresh Weight per Unit Ares

Tubeyr fresh weight was alse further examined in a aﬁii
area basis. This was done by dividing the fresh welght yield in
each 1ifting period by the appropriate grea of soil (sg.ft). The
effect of all treatments on the fresh weight per sqg.ft. is given
in a graphical form as shown in Fig. 18.

The influence of spacing showed a reversed position. The
6" spacing gave an earlier and higher rate of "bulking® than the
wider spacings in all treatments. This advantage became grester
at the % oz seed sizme. The difference between the 12" and the
18" spacings was small, both showed higher fresh weight yield
over the 24% spacisg throughout the experimsnial period,

Bua, had z higher yield than Ilam Hardy. Horeover,

a longer duration of tuber growth is slso indicated in the former
variely.

The difference in yield between seed size treatments wiih-

in each variety was small,

be3.7e Zuber HNumbers

Any swollen tip om 2 sitelon, as smsll as the slze of &
marble, was considered Yo be z& tuber. After the measurement of
leaf area, the tubers were picked up frow esch plast and put ints
a washing tray wvhere they were then counted and recorded. Zhe
analysis of variance of the data (Appendix XXV) is given in Table
38,

it shows that the spacing and varletsl effect mas net

gignificant, Both these tresmizenis together with seed size effect
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on the number of tuber are examined in Table 37.

TABLE 37

The effect of spacing, variety, and seed size on the
mean Tuber Number vper plant.

_Treatuent ' Tuber No/plant L S.E,
Spacing: &V 7.52
12" 1025 + 0,67
18" 10.63 '
2 , 12,04
Variety: Ilam Hardy 10.94 + 0.67
Rua  9.28
Seed Size: 2 oz 5627 + 043
4 oz ' 11.43

éltheugh the overall effsct of spacing was not significant,
the mean npumber of tubers showed an upward trend as the spacing
increased. Between the 12" and 18" treatments there was little
difference, but the difgerence was large between 6" and the 24"
spacing where a higher ﬁé&%er was produced by the latter.

The difference between the two varieties was very small,
Ilam Hardy being slightly higher than Rua.

The 4 oz seed was significantly higher in tuber numbers
than was the 2 oz seed treatment.

The interasction between seed size snd variety indicates
that only at the 2 02 seed treatment was Ilam Hardy higher than Rusa
{see Table 39),

The mean number of tubers per plant in each harvesting

intervals is illustrated in 2 histegran form as given in Figz. 19.
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TABLE 38

The Analysis of Variance of Tuber Number per 2 Plants.

1?1??‘3?

Source of 5.5, defe M.S5, F
[ Yariation
Replication = R 2L 79 1 2k .79 <1 Es
Spacing = S 2060,30 3 686,77 8.00 KS
E, 257 .65 3 85.88
Variety = V 52%438 1 523,38 3,06 NS
Vx5 366473 3 122.2% {1 HS
Ep 684,94 4 1712k
Seed Size = 2 1338.79 1 1338.79 | 18.95 **
Zx 8 119.23 3 3G.7h {1 Hs5
ZxV bhi,05 1 Li,05 6,24 *
Z2xVx5 427 .1k 3 142,38 2.02 NS
Eg 565,20 8 70.65
Harvesting = H 693,58 5 138,72 1.63 HS
Hx 8 1930.614 15 128.71 1.51 NS
HxV 385,22 5 77 .0 {1 H&
HxVaxs 416,30 15 27.75 <1 ¥s
Hx Z 820.68 5 164 .1k 1.93 NS
HxZx 5 763,93 15 50,93 <1 us
Hx ZxV 138,54 5 27471 <1 HS
Hx 2 xVzx5 393.39 15 264,23 <1 B8
By 6819.92 8o 85.25
TORAL 191
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(the data see Appendix XXVI). It shows that within 6 weeks after
emergence in both varieties, the number of tubers slighily increased.
Thereafter a declining trend was indicated. But in the last two
harvests there was tendency for the number of tubsrs io inerease
more rapidly agsin.

Ilam Hardy, however, obviously produced a higher nusmber

of tubers than Rua in most of the harvesting period.

TABLE

The effect of seed size - variety interaction on Number

of Tuber per Plant

Sged Size
VYariety 2 0% L oz
Ilam Hapdy 1054 1.5
Rua 7e2 114
S5.B. % 0.6

k.3,8. Stem Humber

The main stems arise from the mother tuber and these were
counted at each harvesting occasion. The data of the main stem
ﬁugbers per 2 plants are given in Appendix AXVII, The analysis
of variance is presented in Table 41,

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

stem numbers is given in Table 4O,

The spacing effect shows a trend te an increase in numbers

of stems as the spacing became wider. This difference was not

significant,.
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PABLE LO

the effect of spacing, variety, and seed size
on the Number of Stems per Plant

" Treatment k Stem No.per plant Sele
Spacimg: 6" 2.8 & 0.3
12" 363
18" 341
24 3ol
Variety: Ilam Hardy 3,58 + 0.16
Rua 2.69
Seed Size: 2 oz 2.87 4+ 0.08
4 oz 3s41

The comparison between varieties,; on one hand, and seed
size, on the other, showed that Ilam Herdy was significanitly
higher than Rua and that the & oz seed was superior te the small
seed size 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 treabtment. In Ilam Hardy there
was no difference between the seed size treatment.

/The overall effect of harvesting and the harvesting-
vabiety 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 u§ to 8
weeks and 6 weeks after emergence for Ilam Hardy and Rua respectively.
Then it shows a considerable drop until the last harvest when a
slight increase in stem numbers was again recorded, Of the two

variéties, (see Table 42) Ilam Hardy was markedly higher than Rua
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TABLE &1

Anelysis of Variance of Stem Number per 2 Plants

F

Source of 5.5, def, H.5,
Jariatien

Replication = R 13,02 1 13,02 5,11 HS
Spacing = 8 k9,66 3 16,55 6,49 HE
E, 7.66 3 2.55

Variety = V 175,02 1 175,02 16,37 *
Vxs& 31.59 3 10653 {1 Hs
ag 42.75 & 10,69

feed Size = Z 6k, 29 1 64,29 2h 97 ##
% x & 16,53 3 5,51 2,07 Hs
ZxV 34,57 1 34,57 13,00 **
ZxVx8 16,75 3 5058 2,10 N8
By 21.29 8 2.66

Harvesting = H 139,47 6 23,25 3,27 **
Hx 8§ 15%.21 18 8,51 .20 NS
Hx V 151,10 6 25,18 3,55 **
HxVxs 136429 18 7657 1,07 HS
Hx 2 22.33 6 3.72 <1 HS&
Hx 2% 8 141,35 18 7.85 1.11 NS
Hx 2 xV 66,56 6 11,09 1,56 N&
Hx Z2xVx & 77.56 18 4,31 {1 NS
34 681,84 96 710

TOTAL 20k2,84 223
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during most of the growing period, But toward the last twe

harvests Rua was higher than Ilam Hardy.

TABLE 42

The effect of variety = seed siz¢ interaction on the
Humber of Stems per Flant

Seed Size
Variety , 2.0 4 oz
Iiam Hardy 351 3,65
| Rua 2423 ; 3,16
S.EB. & 0.1

k4 0569 Qigeﬁﬁﬁiﬁﬁ

| The difficulties involved in the statistical snalysis of
results from Experiment-Il have been pointed cut in Section 3.5.2¢
Despite the inconclusive results in the analysis, some comment
on the effects of the various treatments on the leaf avea, dry
welght, stem and tuber numbers are included in this discussion.
This section is divided into 2 subesections: (1) leaf area and

HehoRey (2) dry and fresh weight yield.

£,3,9,9, Leaf Area §3ﬁ>§a§.§s

Although the effeet of spacing on leaf area did net reach
s significant lewel, a trend showed that the advantage was at the
wider spacings. The interaction between harvesting and spacing
indicated that this advanitage in leaf ares per plant did noit become

gignificant until the 6th and Lth week after emergence for Ilam
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Hardy and Rua respectively. it appearved that prior to this
stage, interplant competition (for nutrient, water, and light)
d4id not beecoume s limiting facior to the growth of plants., But,
thereafter, this effert became evident and the intensity of
competition incressed as the growing pericd advanced. At the
closer spacing, %he effect of competition bescame more acute and
resulted in a consistently lower leaf area per plant at the 6"
spacing treatment. Lower leaf 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
exée?i@eat leaves were mnot counted). This conbtention was
supported by the results of ¥l Saged’s (1963) work, who suggested
that the leaf number decreassd st the close spaging as a direct oy
indirect result of competition for light,

Between the seed size treatments there was little differ-
ence in the leal area. Large seed started with a greater number
éf stems, but there was no advantage in leaf area per plant over
the smaller seed size at the beginning nor at the later stages of
growth.

The effect of gpacing on L.A.I. gave & reverse picture
to that described on a per plant basis ¢ the 6" spacing produced
a higher L.A.Z. 8%t 2ll sitages than 4id the wider spacings. There
wag o tendency for the differences te be reduced in Ilam Hardy
toward the end of the season, buit there was no evidence of this
in Rua, Higher leaf area per plant at the wider specings was

insufficient to compensate for the lower number of stem calculated
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per unit area basis as shown in Table 43, Therefore a lower

value of L.A.L. 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

TABLE 43

HMean L.A. ver plant, L.A.T., Stem no.pexr plant, and Stem
no/sal.ft. at different spacing treatments

Treatment . Lek., Per

L.A.L1. | Stem no/pl.|otem no/
, plant , 8a.it,
6" 34,31 751 2.8 2e2h
124 60,81 6.65 3.3 132
181 60.81 Lot 31 0.83
240 71.45 391 Zek 0,68

soacings the intensity of interplant competition was likely %q%e
high and conseguently the development of leaves was affected
earlier than at the wider spacings. The ressults were that the
peak of L.4.X. at the closer spacings occurred sarlier than
those at the éiﬁer spacing treatments,

In each harvest the difference in L.A.I. between the
two varieties, to a large extent was similar to that of leafl area
per plant. The advantage of Eua at the later stage of growing
veriod was clearly exhibited, An interssting point wes that tae
L.A.I. curve in this variety tend to form a second pesk in all
treatments. Based on the evidence of an increased number of stems
toward the end of growing season, the above feature was probably
due to the formation of new shoois. Farther investigation of

this aspect is requlired.
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The L.A.I. curve showed 1ittle difference between the
seed size %treaiments. There was an apparent advantage of large
seed on L.A.I, in early and late growing period (see Table 45).

The variable resulis 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) concluded: ‘'plants with very
similar leaf avres and grown ypnder the same condition of light,
tempersture, and mineral supply, growth and H.A.R., were related
to the rate of tuber growth.'" In the present experiment the

resulis were very inconclusive,

bhe3.9.2, Tuber Dry Weight and Fresh %Weight Yield

Bryweight of the tuber and the “remainder” per plant,
weye both in favour of the wider spacings, The rate of increase
in both components at different spscing treatments showed little
difference at the beginning of the season, But with the passage
of time the closer spacing was slowed down and led to an ultimately
lover drywelght yield.

With regard to dyryweight of tuber per plant, the

advantage of wider spacing seemed to be supported by twe factors:

1e higher mumber of tnbers, and
2. higher "bulking rate," in a per plant
basis as shown in Table &4,
But when the yield wes expresged in az unit area basis,
the closer spacing markedly out=yislded the widey spacings.
Correspondingly, the number of tubers and bulking rate was also

higher at this tresatment. This suggested that higher numbers of
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Hean Tuber no. per plant and per sa.it, "Bulking Hate"
L (8.80) (g x 102/2 weeks) _/ ver plant snd per sg.
ft, at differvent Spacing itreatments.

Spacing | Tuber no/pls | tuber no/sSqe | BeR./Ple B.R./sq.ft
, Tte .
6v 7252 6.02 118 0e91
124 10.25 b.10 2.38 0.88
18n 10,63 2.83 3.26 0.86
oht P51 2okt 5,61 C.77

plants per unii area at the closer spaciags produced more tubers

than ecould be produced zt the wider spacings st the same unit area.
Thus, the advantage of wider spacings in & per plant besis did not
compensate for the lower yield when caloulsted on & unit zres basis.,

The difference in tuber dryweight between the varieties
was small. Although Ilam Hardy produced higher nuaber of tubers
than Bua, the latter had 2 higher bulking rate then the former
(Table 47). TFor this reason, Pua produced a greater proportion
of large size tubers gs compared with Ilam Hardy.

The advantage of larger seed in tuber dryaeight did not
become apparent uniil the later part of the season. Flaants from
larger seed were bigger and provided s grester assimilating surface,
which inm turn produced 2z higher yield. Higher pumbers of stenm and
tuber at the wider spacing confirmed ithe finding by Toosey (1959}
who reported that tuber number is proporticnal to main stem number.

The pattera of dry matter partition supporis the resultis

of Taha (19561)'s experiment. In 211 treatments it showed:
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1. @ phase of short duration (within 6 and 4 weeks
after emergence for Ilam Hardy and Rua respect-
ively) in which most of dry matter was directed
to top growth.

a2 phase in which most of the assimilates were
being utilized in tuber growth {longer periecd)

PJ
@

s & phase of rapid decresse in dryweight of
"remainder” due to the onset of senescence.

In the last phase, thers was a tendency for Rua io
continue to increase in both components. DBut in Ilam Hardy there
was a rapid drop of "remainder® followsd by the corresponding drop
of the total dryweight. In all cases, tuber dryweight was
proportionately higher at the end of the growing periocd. This
is in accordance with Burt's (1944} findings when he sugzested
that, Yalthough the leaves snd stems had some capacity to
utilize or store the products of photosynthesis, this capacity
was much less than that of the tubers."”

Within esch varisty the pattern of dry matter partition
was practically similsr. Op a unit area basis at the closer
spacing higher total dryweight yield was supported by the fact
that proportion of dry maiter entering the tubers was higher than

at the wider spacings.
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Sele LEAF AREA AHD ¥IZLD

The relationship between leaf zres and dryweight yield
iz 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 conclusions “a close relationship exists belween ths
incresse in drywelight and leaf area.”

The course of L.A.T. and tuber bulking, =as reveamled by
fortnightly sampling, in both varieties and the overall effect
of treatment combinations is illustrated in Fig. 22, The course
of L.A.X, and tuber bulking is in asccordance with the general
plan of tuber growth as suggested by Borah & Hilthorpe, 1959
(Section 2.2,4). The linear phase of incresse in tuber bulking
coincides with the time when L.A.I, was decressing. In Rua, it
has been pointed out that the L.A.1. curve %tend to form s second
peak toward the end of growing periocd. Evidence revesled that the
linearity of the tuber bulking curve was not greatly influenced
by the upward trend of the L.4.I. curve. On the other hand, a
rapid drop in L.A.I. curve of Ilam Hardy at the last three harvests,
only slightly caused a downward shift of tuber bulking curve.
This lack of appearent relationship between L.A.I. and bulking rate
value is illustrated in Fig. 22 and Table 47. Thus, 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 et al (1961).

Although the apparent time of tuber initistion in both
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varieties was difficult to determiney, it may be said that the
difference in this aspect was small, Bot with the advance of
growing period, the curve of tuber bulking in the two varieties
diverged from each other with Eua having the advantage. The
superiority of this variety in the rate and duration of bulking
appeared to be relasted 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 et a2l (loc.cit.) has also reported small
differences in bulking refe belween varieties. The results of
this exzperiment therefore support the premise that duration of
bulking is of great importance in determining the finsl yield,

An attempt to demonstrate the role of H.A.B. in yield
failed to produce satisfactory resultsy the variation in leaf
area therefore is coansidered to be 2 more important factor in
deternining the yield than the variation in H.A.H.

There were an apparent relationship between tuber yield
recorded in Experiment~I snd the resulis of growth snalysis in
Experiment~II, The advantage of close spacing on tuber yisld
over the wider spacings was supported by the higher fresh and
dryweight vield in this variety over the growing periocd. Both
LeoA.T. znd the leaf area duration (ﬁ.é.i’},}' were consistently
higher at the 6" spacing (see Table 45), Although Bremner & Tsha

(1966} pointed out that L.4.D. is less important in determining

* Leaf Area Durabtion, is L.4.I. integrzted over the growth
period, amd represented by the area under the L.A.I. curve
(Bremner & Taha, 1966)
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vield, the valuve of L.A.DB. in this experiment appeared to have
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 toc determine the leaf persistence ?eﬁgeea the
spacings treatments, the role of L.A.D, in aetemi% the yield
may be relatively imporiani.

In the production of table potatoes; Tsha (1961) has

suggested three factors were inveolved:

1+ The number of tubers formed - that is the vrumber
of “sinks" competing for the available assimilates,

V]

« The propessity of the plant for continuation of
tuber initiation.

« The amount of assimilates available for tuber
growth,

L)

At the closer spacing both number and dryweight gain
wasg higher than at the wider spacing on a unit area basis, But,
in the former, due to & higher intensity of intertuber competition,
the available assimilates appeared to be insufficient te supply
the grester number of developing tubers. Consequently, a higher
proportion of the tubers falled to develop to a reasonable size,
and this was reflected in the increassed percenbage of =small grade
potatoes at the closer spacing. Un the other hand, a greater
percentage of the tuber yield at the wider spacings fell into
table and large grade potatoes, but the toizl yield tended to
be lower.

The superiority of Ilam Hardy over Eua in total yield

seems anomalous. In all attributes : leaf areaz, bulking rate,
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and dryweight gain, Ilam Hardy was consistently lower than Hua.
But a greaiter number of tubers produced in the former variety,
and this appeared to give an advantage in that s big number of
Ysinks" were provided for utilizing the available assimilates.
Although the difference in yield of table potatoes between the
two varieties was not significant, higher figures in Ilam Hardy
suggested that this variety was more efficient for the preoduction
of this grade under the particular conditions. Barly senescence
éad the affect of late blight disease possibly caused a rapid
drop in leaf area and conseguently reduced the rate of bulking

at the end of the growing periocd. This in turn resulted in a2
higher percentage of small grade potatoes. In Bua, however,
the advontage in leaf area, bulking rate, and dryweight gain
was not reflected in higher totszl yield, A possible explanation
iz that this variety produced a smaller number of tubers; there-
fore a grezter supply of assimilstes which was produced by greater
leaf ares was distribubed smong smsller number of “sinks".
Ultimately, a higher proportion of tubers developed into large
size, This was particularly se, when the planis were at the
wider spacing treatments, But with the closer spacing viz.,, 6"
and 12" aspart, the intensity of intertuber competition increased,
The slze of tuber was consequently reduced and more fell into the
group of table potatoes, Purthermore, in Eua there was a
tendency for 2 continuation of tuber initistion. This is shown
by = considerable incprease in the nusmber of itubers in the last
two harvesis. Considering its longer leaf persistence and
resistance of this variety to late blight dissase, it might have

been expected that in the later season Huz would have 3 greater
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potential yield than Ilawm Hardy.

A counparison of yields between seed size treatments
showed smaller differences. The advantage of large seed at the
early stage znd late growing perisd im L.A.I. did not show any
relationship fo its lower value of L.i.D. (see Tables 45 and 46),
The difference between L.A.I. in 1 oz and 2 oz seed at each harvest
was not great., =znd the value of L.A.D. in both ftresinments was
similavr, This suggested that the difference in yield between the
seed treatuments 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 sndé ths greater number of
tubers zt large seed size treatment gave an adverse affect on the
tuber size in this treatment, which resulied in a higher percent-
age of small prade potaloes in the total yield recorded.

The interaction hetween sesd size and smpacing in one
hand, and between seed size and variety on the other, was
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 tuble potatoes was
significantly lowered when the seed sigze increased beyond 2 oz and
planted at the 6" spacing. Iin both varieties the difference in
table potatoes was negligible when 2 oz seed was used and planted
at the 12% spacing. But when the spacing between plants became
wider and the seed size became smaller, the advantage was with
Ilem Hardy.

- However, the advantage of the 6" spacing on table

potatoes over the wider spacing was supported by the fact that
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all factors attributed to yield differences were supericr at this
treatment. is far as table potato yield is concerned, both
varieties did not show a noticeable adverse affect to the
decreased spacing treatments. But in the seed size, Ilam Hardy
was obvicusly sore sensltive to these treatmenis zs compared with
Ruae Therefore in this experiment the most efficient treatment
combinations for table potato production appear to be at the 67

spacing with 2 oz and 4 oz seed for Ilam Hardy asnd Rua respectively.

5620 GSEED BATE

The gstimated seed rate for both varieties - Ilasm Hardy
snd Bua - and their corresponding tuber yield in each treatment
combination is given in Table 48, It shows that there is a
tendency for increased total yield with an increase in the seed
rate planted. The effect of the treatwments on the yield of
table and large potato was small, though the advantage of higher
seed rate was still maintained.

Zimilar seed rates per acre from varying combination of
spacing and seed size (see Table 48) enabled a comparison between
yield of different treatments., At the same seed rate the yield
of total anq%able potate was markedly higher from combination of
close spacings and small seed gizes. These resulis are at
variance with those of Boyd & Lessells (1954) as quoted in Section
I They suggested that "within fairly wide limits, the
differences in yield from various seed size snd spacing combinations
at the same seed rate, are practically negligible. From this

experiment, the 6" spacing was undoubtedly superior to the wider
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spacing in yield at the same meed rate. However, at the 12",
18%, and 24" spacing treatments, as far as table petate yield is
concerned, there is an indication that the yield was relatively
independent of seed rate within the range 9.72 - 38.88 cwt. per
acre.

A comparison between seed gize treaiments, shows thatl
swall seed had a greater advanbage over large ssed at the same seed
rate. The results of this experiment wers in sceordance with those
of Taha (1961) and E1 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 imporiance of economic and practical aspects of this
experiment was also considered and the estimated costs and gross
margin mre given in Appendix XXIX, This is an attempt to give a
roupgh estimate of the return on an acre basis in relation to the
seed rate. For the ease of szleculation the yield figures were
taken to the nearest whole number. A11 the costs involved and
the prices of table potatoes were based on the average 1966
figures for local market and were obtained from the Department of
Agriculture, PFalmerston §ar%h.* Other factors such as weed
spraying, defoliation etc., which are only practiced by zome
growers, were not included in the calculation.

The most profitable rate at which to plant z crop appeared
to be largely determined by the relative prices of the purchased
sged and marketed table potatoes. The relationship between the
seed rate and monetary return is illustrated in Fig. 2%, It
shows that highest estimated gross 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 seed rate 19.45 cwt. (approx. 1 ton) per
scre, a cé@biﬁaﬁiea of 6" and 1 oz seed was markedly more profite
able than from the wider spacings and large seed at the same seed
rate. The 12", 18" and 24" spacings with 1 oz and 2 oz seed

(seed rate range between 6.48 - 19,72 cwt. per acre) did not differ
a great deal in the gross margin. This advantage of 12" spacing
as compared with the 13" spacing was due to increased cost of

seed in the former treatment.

Hith regard to different seed rates as influenced by the
seed sizes, it shows that the profitable seed rate wvas from sazll
seed size treatments. The 4 oz seed was obviously inferior in all
gases.

Fige. 24 revealed that increased sead rate by decreasing
the spacing was highly yrefitaéle ﬁith the range of spacing used
in this experiment. But increasing seed rate by incressing seed
si,e, did not become beneficial beyond 2 oz seed treatment. Thus
the combination of spacing and éée& size was relatively important
in determining the amount of seed planted.

However, the rate of planting range between 10 - 40 cwte
per acre givés/& reasonsbly good monetary return, provided the
costs and prices involved were still within the vieinity of the
present level, Altheugh high seed rate from 6" spacing is not
yet commonly practiced in this ares, the evidence of superiority
of this treatment in table poitato production iz promising for
future potato growing. It is expected that a hipgh seed rate would
produce a higher percentage of small grade potatoes. But with
the successful re%earéh in the use of Uisyston, Solvinex, aﬁ&

Thimet (Close, 1966) for controllins avhide as wf—- -
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there is azn increasing tendency for saviang own seed, In this
case, the cost of seed would be reduced, and a2 higher return
could be %X§ecteég

Based on the resulis 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 recommended. Undoubtedly, further research,
particularly in different seasopal conditions. 1is necessary for

confirmation of the present results,.




Mean L.A.T. at different tresbments

TABLE 45

; ‘ HARVECTING DATE

| Treatments 9/12 23/12 | 6/1 20/ 342 1742 5/3 12/3 31/3 Hean
Spacings 6" 0.02 1.79 376 6451 5,45 L 43 3458 3.05 357
g2 051 1.26 2.58 b ,55 L, 23 2,18 3,35 2.56 2.78
18w 0.02 0,69 162 5.9 3. 64 %95 2,88 2.0 2429
V ahv 0,02 0.50 1035 2431 Fe13 %84 2.27 2,02 1,92
Variety: I.Hardy 0.0k 1.2 2465 340 o6 3636 2376 1.16 2e37
Rua 0,01 0.83 2,01 b 46 Y L Ts 3.28 3.57 4,25 2.98
Seed fize:t oz (I.H)O.Oh 0.70 2,08 L 08 i 49 .25 2.82 10 7h 2.52
2 oz 0.02 0,81 2.2 L,32 4,78 he12 2,85 1.86 2.63
L oz 0,02 T3k 2,45 bo11 %.58 357 3,19 2,98 2.66

Mean Qg(}& 1;09 2.3:; ‘z"’o'”“' 4»?3 3&3&' | 3;082 20&'1




TABLE 46

Yean estimate of lLeaf Area Duration (Rua 2 oz seed at 6" spacing = 100)

Treatments . f.ﬁa&@y %ﬁ& Seed Size Mean | Spancing Mean
1 oz & 67.9 65,0
1a" 65.6 '
18" ~ 718
2h" - T/
2 oz B 83.6 100.0 65,0 84,3
12" 67,3 6B 78k
18" 51.2 541 5846
24" 4941 50,2 | 4746
4 oz 6" ‘ 62,7 9he3 618
12 - 63.3 693
187 6243 57.0
2k 42,7 2,6
Variety Mean 61:9 £6,5




TABLE 47

The effect of treatments on Mean Bulking Rate (between week h-16 of growing period
inclusive) g x 100/2 weeks/sg.ft.

Period Between Sampling

Treatment B30T | 20-5/8 | 31772 | A7-3/5 | 3=17/% T5-31/5 | Hean
ﬁ‘?ﬁ@ingz é‘ﬂ{ 1 .36 J% o é;? had 6031 1 aﬁa 1 olf"‘ ‘1 LY “%3
129 107 1.09 .42 0.40 1.09 0,81
18" 0,69 0.73 a8 1.08 0.50 0.80
‘ 2hn 0.48 0. 74 1611 0.59 0.82 0.75
Variety: I.Hardy 0o 87 0.95 0.85 0.59 0o 84 0.82
Rua 0595 4 0315’ {-}.33 ?ah,‘ 1.‘*5 (}ﬁ‘g‘i’t?. {}093
Seed Size: 1 os 0.96 0.97 053 0.81 0.52 Xzﬁar§y C.76

Rua
£ 0% 0.69 189 0,67 1.05 041 1025 0,89
3‘5‘ Q& 3’68 O'Q’Q 6}068 Gnﬁg 1 a65 ”Qo%q 6083
Mﬁan ‘:}09{} @ 00@' Q.ﬁ'{:} 0&92 0092 ka‘g 0«» 81*‘




Seed Rates snd the corresponding Yield at different

Lreatment combinations

Seed Seed Total kLarg& & Seed &

Spacing Size Rate Yield Table Small |

Potato Potato

inch 0z, Cwt/acr, | Ton/scr. | Ton/acr. | Ton/zcr.

& 1 194k 25,36 20.11 5.25
2 ~ 38,88 | =>31.67 2k, 05 7.62
; b - - 77.80 | =3k,20 24,56 9,64
12" 1 G,72 21.06 1759 B 47
2 19 . b 23.20 18,82 4,38

L - %8,88 2314 17.89 5.25
18" 1 6048 20.18 17.56 2.62
2 12.96 22.2k | 18.81 3.43
b 25,92 23,10 18,60 4,50
24 4 b, 86 1725 15613 212
2 G.72 21.29 18.64 2,65
b 1944 19.97 17 .05 2682
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SUMMARY AND CONCLUSIOR

The effects of b within-row spacings and 3 seed sizes
on tuber yield of two main FRew Zealand varieties of potato were
investigated,

There were itwo experimental plots: the first involved
terminal yield studiesi the second, =2 subsidiary, was designed
for successional lifting where growth =znalysis was undertaken.

The effects of spacings on tuber yield showed a marked
superiority of 6" spacing over &ll 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.

Ilam Haprdy variety produced higher total yields than 4id
Rua, but the difference in table potate yields was not significant.

The 1 oz seed size was inferior to 2 and & oz seed treat-
ments, but there was no significant difference between the latter
two.

The ¢lose spacing and large seed size combinations were
superiozfin tuber yields to the wider spacing and small seed treat-
ment. Using Ilam Hardy, wmaximum yield was gained from 2 oz sesd
at 6" spacing, while for Hua 4 oz seed at 6" spacing was the best.

Close spacing treatments showed an advantage in leaf area,
fresh and dryweight of tubers, and stem and tuber numbers on a unit
area basis.

Leaf persistence and its conseguent effect on duration
of bulking appeared to have an important influence on yield

differences between varieties,.



£5

The differences in subsequent growth from 2 oz and 4 oz
seed were not large, bul the tendency wes for an advanltage from
the larger seed treatment.

Practical aspects of resulis based on converted ssed

rates and economic conslderations were aliso put forward.
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APPENDIX I

PAST HISTCRY OF EXPERIMENTAL GROUND

Dairy-farm HNo. 1 Field No. 5a. Area 1.58 acres.

Soil record

14/4 1958  Sown with pasture, seed mixture ! 15 H1
5 P.R.6

4 Cocks~
foot

3 Red Clover

& ¥hite
Clover

Sowing rate: 29 lbs/acre.
Fertilisers: 3 owt. 5.5, and
zi’ 1bi gj.i‘}.?.jﬁcres

Top-dressing
Date Iyve Quantity Overdrilling
11/4-61 Surpentine Super (8.5.) 1 cwt.
D.D.T. (super) 1 cwt.
12/2=62 Sele 2 cuto. He1 7 1bs
3/5-6% Z.8. 2 cwt.
16/ 3=64 5.8, 3 cwb.
18/2-65 Super-Phosphate 2 cwt.




APPENDIY II

SOFL - CULTIVATION

Date:s

15 = 17th September, 1965 Prior to cultivation the pasture was
heavily grazed by 56 yearling cows.

22 - September, 1965, The ground was rotary-hoed aiming fo
kiil the grass before ploughing took
place,

30 = September, 1965, The ground was plouphed using Yreversible-
digger plough.” Then fallowed.

2% = October, 1965, Discing, to break up the lumps.

26 - Uctober, 1965, Grubbing, to break up the soil and
kill some of the weed,

L = Hovember, 1965, Discing, to kill the weed before mould-
iﬁg‘

% = Hovember, 1965, ﬁié@ag in 30" rows using double mould
bodbad plough,

& = lovember, 1965. Experimental pegs and signs were set-
Upe

12 = November, 1965. Planting date.

2L - December, 1965, Houlding. It was considered s little
, late due to Rus variety belng very
uneven in their emergence.




Appendix II {Continued)




Seguence of eventsin preparation
of the trisl:

(a)
{b)
{e)

(a)
K3

pre-gultivation grasing by yvearling cows
ploughing

planting distance

grubbing

Bl o E A 'if:a(:)



Appendix II (continued)



APPENGIY TIT

Heteorological readings during the experimenial period
(Average of 7 days pericd)

Date Total R.H.% Yax.Temp, Mip.Temp
R.P.inch Or °p
Hove1965.18t=7th  1.78 78,1 62.3 hh .o
8th=1hth 1.96 730 66,9 4840
15th=218t 0.26 72.9 6o 0 42,9
, ; 22nd=-30th 1.20 737 66,0 57,7
Total ; h.22
Hoe.of days 12
Dec.1965.1s8t=~7th  0.43 796 653 La,6
15%&"2@ st 2. 35 6?.&1. ‘?1 c‘g ??3;8
22nd=318t 1.05 730 67.0 517
Ho. of days 15
Jan.1966.18t=-7¢h 2.12 79:5 730 5549
3%21“’3#%33 ‘ 8053 ?3 sii‘ 6§o§ &9:8
15¢h=218% 0,08 82,7 7260 56.4
22nd~31a8t  1.45 80.6 7he5 56.3
Total g’f‘ ® ?5
Ho., of days 11

{Cont'd next page)

Meteorological Station




(Appendix III, Meterological readings continued.)

Sthe=1bth 0,00 75.2 771 56.9
15th=29st O.k2 80.4 784 62,9
22nd=-28th  3.77 G0.6 71671 9.6

?Ota}. ' #0%6
Hoo of days 11
Mar.1966.1st=7th Q.45 80.9 70:1 She2
8th=1kth 0,00 727 70.8 52l
15%2&”21%‘% Qo(}?ﬁ 7805 ?357 51 95
. 223@’“3?5& 1 t}} 320'3 ?26 56:?
Total 1681
Ho. of days 2
§}3&‘»'§?65a’3$t~?th 6082 50.3% 65»2 51 05

Sth=-1hth 0,31 764 67.2 48,3
15th=218t 0329 85.2 65.3 45,6
agﬂd"sgth Ze 68 5% ‘&t; é} e 6 1{‘86 z‘?

Total 4,10
- Ho. of days 12
Hay 1966.1st=7th  0.72 - 80.6 60.3 Lz2,6
8th=-20th 0.46 - 81.7 62.1 42,7
Total 1,18
Hos of days 6




APPENDIZ IV
Yeed and Late Blight disease control

1. Heed: 2/12.1965, Band spray with "Paragudt.”
Thereafter weed contrel was done by
hand-hesing.

2. Late Blight spray: An Adrblastespraying mschine was used.
It give a very high speed of air-flow,
capable of breaking the spray waterisl
into very fine particles which are
carried to the targelt and deposited in
a fine even spread overall surfaces.

The spray prograume ss follows:

Date ’ Haterisl used
/1 1966 Diasthane M22 with the rate about 0.75 1b per G.5

acre. Continuously humld weather reguired for a
thorough spraying to be done., This programme was
carried out weekly up to the 16/2/66. ’

23/2 1966 Diathane M45 with the same rate with the addition
of Stantox (sticker). This has the advantage of
giving a good surface cover for a longer peried,

This was repeated al weekly intervals uantil 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.



APPERDIX V

Comparison between Small (0,636 cm®) and Large (2.27 en?) Punch in @atimatimg
the Leaf area of Potato (after Taha, 1961)

Sample No. Planimeter SMALL PUNCH ESTIMATE LARGE PUNCH BSTIMATE
Area amé, Area dms Bias % Area dme Bias %

1 12,07 14,15 + 2,08 17.23 11.46 -0,61 5.05

2 10.59 8.52 - 2,07 19,55 9,88 -0.71 6.70

3 1152 10,54 - 0.98 8.51 12.14 +0,62 5.38

4 13.31 14,62 + 1.31% G, 84 12.43 -0.88 6061

5 15.89 18,38 + 2.48 15.61 14,58 -1.31 8.24




APPENDIY VI

4 method used in the Analysis of Variance of Split-split-plot
design of Tetal Yield (tons/acr.). The data is presented
in Appendix y11,

L. Analysis Table:

Sources of ?axiaﬁio# Ge5s | dofs Helo F
1. Replication = R | 672,02 | 9 7,67
20 %yacﬁng = S L0k 37 3 1351046 35,57 **
Error (1) =E4 1325.%& 27 37.59
3., Variety = V 312,70 | 1 312,70 11,56 **
VxS 133.54% | 3 bk ,51 1,65 N.5.
E, 973.96 | 36 27,05
4, Seed-Gize = 2 815.52 | =2 407,76 22,81 =*
Z % & 531,44 | 6 55,24 3,09
ZxV 112660 2 563,30 31,50 **
ZxVx8 111.70 | 6 18,62 1.0 .8
Ez 2575.29 |14k 17,88
TOTAL " hzt32.90 239 |




II Table of sum of the items

(1)  Eeplication x spacing table

- Spacing REPLICATION |  Spacing
T IT IIT 1V v VI | VIT VITI IX X Total
&M 197.18 157 .40 1797 . 36 221,52 156 .51 191 A% 198,43 180.65 204,84 159,48 1824,82 Sq
%4 (60)
(6)
12n 152,56 118.0% 150,47 148,94 149,.5% 115,07 117 .27% 136 .43 1%2 .54 129 4 59 1347 .59
181 160.33 154,30 142 ,43% 121.48 124,00 108,82 132,5% 128,65 141,05 115,85 131044
24n 118.70 137 49 10%.11 139,87 117 64 120,95 10336 g8.,L5 R 109,12 1170626
X;,G SA
G
Replication 628,77 547,22 597%,39 631,55 5L7 63 517,27 551,55 Shiy, 18 500,06 511 .84 565% .51
R R, 3
(213 " (240)
2 2 2 .2
?{ l. t‘ S . §1 - gg ocooaaoo¢oo.ocooogﬁ{} [S4 - {};) (r}
e < 10n side = - = sl esccvcovcovecosossshit/
pracation B.s 24 240 _
5.2 + 8,2 s @
SP&Ciﬂg S,S' = 1 ~ = L} - = %{}55%03?000‘0-90anocaétao (S)
50 240
X2 + }:‘2 060#0660000&00666};. 2 {}2
T‘} ;5"8' = 1 2 !—?G‘“ b = 5?5204?:3 20 e0bOoCODBOLOGCCOOG (Tfi)
6 240
E1 S‘S‘ = T/} - {S + R) = ,‘5623’?60 OOO..QDQOOOOOOUOO(E,}}




(2} Variety x Spacing table,

Spacing 5
Variety g 400 48" ol Variety Total
Iy | | vy
Ilam E&rdg ?2@#&3 6?&’ 01*6 ?22: 22 526. 62 2§é3‘; ?5
Rusa 90h.39 | 653,53 | 588,22 | 543.64 2689,78 ¥g
, I8
8 @
o (60) (240)
Spacing 1825 ,82 | 1347,99 | 1310.4% | 1170.26 | 5653,51
Total
Spacing 5.5, = 8
2 v, @
Variety 5.5, = o e = 312,70606{V}
‘ 120 240
2 2 2
Y. Y 4 essewl G
5.5, = 1.2 8 e = 4500,61...(T,)

30 240

(Variety = Spacing) 8.8, = Ty = (8 + V) = 133,548 ,..(V % 8)



(3) Variety x Spacing x Replication table.

Epe 8.5 = T3 = LR+ 5 + B) + V+ (Vx8) J= 973.96...(5,)

; Svacing Replication

[Variety | Repl. 6" 12" 18" 2kt Total

Ilam N,
Hardy (80)

T 99.68 73.23] 93.76] 61.37 328,0k

11 | B0.68] 56,33 61,22 68,72 26,95

IIT | Bg,70! 78,76 69,84 56,69 293,09

IV 1 108,58 73,71, 66.14] 71.80 320,23

V| 72.231 79417 7081 55.31 277.12

VI | 91,411 69.66] 62.86] 73,56 29749

VII | 104,861 58,26 97.83] 62,06 302,99

VIII | 97.97 | 80.19! 74,36, 57,46 309,98

IX [ 108,111 64,67 75.65] 66,37 314,80

X1 87.231 62.48] 70.05! 53,28 273 .04

Rua I] 97450 79.337 66,57 57.33 300.73

IT | 96,721 61.70] 73,081 68,77 300627

IIT | 87.681 73.71 72.49 1 hL6.b2 280,30

IV | 112494 | 75.031 55.34 1 68.01 311.32

Vi 84,281 70.36] 53:59] 62,33 270,56

VI 80,02 b5.411 L6.96] 47,39 216,78

VII | 93.59 ! 58,97 5h.70| 41.30 248,56

VIII | 82.68 56,241 54,261 L0,99 234,20

I 96,73 67.87 65.401 55.26 285,26

X| 72025 €4.91| 45,801 55.8hq, 238.80

Spacing Total [1824.82 1347.99 11410.44 ﬁ??O.ié 5653.51

(ig} MQ (gga)
2+ 052 4 Liiieeeealigg? 7
Tge S.5. = " 2’ 3 2280 *égb = 717243500 4 (Ty)




{4) Sise x Spacing table.

| Seed ggguy ’ Spacing
Spacing | 1 oz 2 oz oz _Total
iy Sq
(20) (60)
6" | 507.32 633.42 684,08 1824 .82
12" 421,17 463,97 462,85 1347.99
18" 403,70 Lk (77 461,97 1310, 44
24 n 345.07 425.75 399.44 1170.26
| 92 Sy
1677.26 1967 .91 2008, 3k 565351
59 Z3 G
{80y (240)

Spacing 5.8, = §

2,2 + 2.2 4 2,2 g"
1 2 2 = 815.52':‘-'&-‘(2}

Seed Size 5.8, =

30 G
Q2+ Q2,,.,.40,,2 @
N, e 12 ‘ ,
W58, = - = o evoecan s }
Ty.S == Sho" 5201433 (T

(seed Size x Spacing) S.8.=2T) = (5 x 2) =331.44ce0eecsl x 8)




(5} Seed Size x Variety table.

Seed Size Variety
(Variety 102 2 oz 4 oz Total
(4 (128
Ilam Hardy, 987.58 , 1635.?6’ ;9&1'$5 2663.73
Rua 689,68 932,81 1067.29 268¢,78
Pe \E
A A G
Seed Sige 1 3 {240)
Fotal 1697.26 1967 .91 2008,34 5653 .51
Variety S5.5. = ¥
Seed Size 5.5, = &4,
?12 + 2‘}22 b sovsesvasT ?5‘2 {}1
?50230?30& i{»G ﬂag‘s o 225403296%(?5}

(Variety x Seed Size) 5.8. = Tg = (V 4+ 2) = 1126.60..{V x 2)




(6) Spacing x Variety x Seed Size table.

Seed ____Spacing Seed Size
Variety Size [ 12" 18" 24 Total
M, ‘
(10)

I.Hardy 1 oz 27737 | 235,59 | 251.56 | 223,06 987.58
2 oz 330,72 242,67 | 237.23% | 22448 103510
b oz 312,34 | 216,20 233.43 | 179,08 941,05

Rua 108 | 229.95| 185.58| 152,14 | 122,01 689,68
2 oz 302,701 221,301 207.5% | 201.27 932,81
b oz 371,741 26,65 228,54 | 220,36 1067.29
' Moy
8 I3 G
(6o t (240)
Spacing Total $ 824,82 1347.99 1310.44 11170.26 565351
2 2 - 2
E% ’%g ‘i‘ ‘0‘0‘0.’4’ %i
?6.3.3.$ 1 g, 10 2# “ézé = 68855%?isa0(?6}

{Spacing % Varieﬁy % Seed Size} S.5. = T, = 43 + Ve {Vxs8)«+
' Z & (g 1 Z} 4 gg % g} 1?1.?Gaae{$ v V oz g}

it

Ead ‘ 2
o Sum (all items)
Grand Total {1?} 550 = = : ~é§é =12132090s440(2,)

eSe8. = Ty - éﬁ + 5 + By 4 vV + (Vx E} + By 42+ (Z2x8)+

B
3 ‘ ,
(Wx2z)+(Vx 3x2)/ = 25?5.29.36;..€§3}



ITI  Interpretation of Results.
(1) The significant effect of spacing treatment.

Spacing Mean table.

Hean of Total
Spacing yield.lon/acr. S BLE,
6 30.4 + 0.8
12" 2245 + 0.8
18% 21.8 + 0.8
2l 19,5 + 0.8
%jg‘%ﬁ's || 3799
E. : -3 - = "
3.E. of Mean e = %5 5 0.80
Detectable difference at 5% (1%) level of probability:
2 x (E4H85)
é.gs (0&‘;) = t;@? g‘i ﬁafe =z Xi“‘gé‘“-
(.01 i
= 20552 x 15?3 = 2052
(2.771) (3.,13)

(2} The eignificant effect of variety.
Variety Mean Table.

I | Hean of Total

Yariet i yield,Ton/acr. S.E.
gzlaﬁ Hardy E 2h,70 + 0,48
| Rua | 22,44 £ 0.48

S.E. of Mean ;VE%A%.S =V"}‘;_Z_0°f = 0.48.

Cnly twe comparisons invelved d.05 (.01) not necessarily

caleulated,



(3

Spacing - Seed Size Interaction

Spacing x Seed Size table of Mean

, Seed Size
Spacings 102 2 0z 4 oz
6 25,4 31.7 3he2
iz2n 2171 23.2 2341
18" 20,2 22.2 2341
a4 17.3 21.3 20,0
8.8, + 0,95
. :
. %g é e ‘Eé '
8.8, of geaﬁ :2:{ 20 = %{ Z0 0995
4,05 (.01} = £,05 Eg defe x \ e —
{:01) i
= 1,980 x 1,34 = 2.7
(2.617) (3.5)
(4) Seed Size - Variety Interaction
Seed Size x Variety table of MHean
, Seed Size
Veriety 1 0z 2 oz 4 oz
Ilam Hardy 2,7 25.9 23.5
Bua 1‘708’ 23.3 ’ 2607
 S.E. & 0,67
5.E. of Mean = X;*“gg*‘ = g = 0.67
! «%rgmfggﬁf%v%
é.f}fi (0@1} = ‘Ee@ﬁ E, G.%, K%
(.o1) 3 ; %0
= 1,980 x 0,95 = 1.9
(2.617) (2.5)




Total yield,

APPENDIX VII

tons/acre.

Seed Size

1T ow

2 0n

L oz

ISpacing

én

12“

181:

IR

6“

8w

2[4, vy

6%’%

g2

@8“

2},, H

JVariety

’ Rép}&

I.Hardy

I
II
11X
v
v

Vi
VIl

ViiT
IX

p5.72
1634
2839

39.00

18,10
26,83
29 .80
26,99
29,80

. P3.40

27.53
17.87
23479
28.2%
23479
21.85
18,56
29,10
22.78
22.08

B2.08
20,19
25 o 5h
23,61
21437
2% 91
Bl .39
20,33
2849
22,15

27.92
31.32
22,90
19.62
18.33
2k, 3k
19.42
23621
21.06

39.62
24,49
28,24
33.23
32.45
29,17
37.60
30.42
32.76
Lao,7h

720

23,16
17.56
2793
26.91
31.0k
26,13
25.50
22.78
19.43
22,25

23,45
1977
27«61
23545
24 .91
17.63
24 443
25,95
22.83
27 .20

2364
18.02
17.09
27.88
22.90
26.62
2161
21,69
2k g
1854

24 3k
16.85
33.07
36635
21,68
35041
374k
40,56
45,55
21.09

22.5h
20,90
25,04
18.56
24 o Bk
21.68
1h.20
28.31
22.46
18.17 .

58,23
21,26
1779
19,08
2h 13
21.32
18,51
28,08
2h .33
20670

15,81
19.38
16.70
2k 430
14,08
20,60
21.03
12.56
20.82
13.80

Rua

II
I1I
Iv

VI
VIZ

IX

22415
51.36
23,72
36,04
22,00
1669
25.11
22,78
12032

23,55
16,77
18.96
25.0&
1997

9.52
15,21
23.09
18,41

PO 44
2195

749
4.97
12.74
9.98
2l .53
4.73

P1.69

15,83
14,63
11.60
1 74
1732
7.18
5.38
11.27
16.22

31.67

ia&.Qé

23%.87
35,09
29.99
26.05
34,16
36,35
29,04

3G.12
2k, 03
23.71
22.30
21.92
1732
21.37
19.89
21.07

23,40
24,92
25,27
2543
19.29
13.16
21.01
16.43
2001

22,66
25,86
14,66
27.85
22,97
17.90
15.95
1747
16.61

43,68
L0440
Lo.09
41,84
32,29
37.28
34,32
37660
30,89

25,66
20,90
31.04
27.69
28.47
18.57
22.39
24,89
2543

22.73
26,21
25053
22,42
19033
21.06
23,71
2k o bk
21,06

18.84

28,28

20,16
25.42
22.04
22431
1997
26,52
23,01




APPENDIX VIITI

Table Potato Yield, tons/acre
Seed Size 1 ez — 2 0% oz
L Spacing 6 12" 118" LN 6! 127 q8r ) ohn b" 12" 187 2hw
| Variety Repl.| o ‘

I fdardy I 28,08 | 22.85126,26 | 17,00} 32,45 | 16.22{18.46 | 18.41 1 16.85 | 18.40(29,85 | 12.25
- CIT | 14.82 | 14.04[15.50 | 26,13 19.19 | 13.34 15,76 | 13.92 | 12,95 | 16,22[15.34 | 14.43
IIT | 23.87 | 17.2418.88 | 18,84 | 18.25 | 19,97 (23,87 | 12.64 | 25.74 | 21.06]14.14 | 11.35
IV | 28,70 | 22.70/18.82 | 15.91 25,43 1 19.19[18.10 | 22,11 || 2k 49 | 12.87]12.06 | 17.86
Vi 15,08 | 20.28{17.16 | 13.42 | 23.40 | 24.,18117.68 | 17.47 115,29 | 16.77117.89 | 10.80
VI | 20,28 | 14.12118.88 | 19.19 | 21.061 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{19.34 | 17.86 || 20,75 | 8.74112.84 | 15.25
VIII | 20,28 | 22.78[14.82 | 14.51 | 17.9% | 13.57117.58 | 16.97 | 28.39 | 14.66119.71 | 7.80
IX | 19.50 | 16.15[20,80 1 15.68 | 24,80 14,12/ 14,77 | 18.65 [ 27.77 | 17.00[17.16 | 13,49
X | 17.32 | 17.16(15.08 | 15.60 | 29.33 | 15.29/18,56 | 13.85 || 14.20 | 9.20({14.20| 9.20
Rua I 18,41 | 20.90111.34 | 9,87 23.24 | 23.95[15.65 | 1841 || 32.45 | 19.34119.81 | 13.61
II | 27.46 | 15.21(17:37 | 10.73 || 19.66 | 20.28:20.18 | 19.50 |1 32.76 | 18.41{21.48 | 21,18
IIT | 20.4h | 11.70115.2k | 6.98 | 19.66| 20,20/ 18.56| 11.35 || 30,26 | 25.66117.42 | 16.22
IV | 30611 | 21.22) 4.63 | 11.19 | 29.95| 16.30{20,28 | 18,25 || 26.21 | 22.07[17.37 | 21.41
V| 16,38 | 14.12110.92 | 12.91 | 25.00| 19.97116.22 | 15.80 || 26.52 | 26.52{14.98 | 16.89
VI 9.36 8e97 (11,96 | 554 || 22,621 13.26] 1014 | 12.64 || 30.42 | 14.98116.48 | 16,54
VII | 18.72 967 7.75 | 4.h9 | 25.27 | 16438/ 18,20 13,61 | 24.96 | 17.63 20.54 | 14,12
VIII | 14.66 | 1069 9,88 | 7.061 22.78] 10.,61/13.83] 11.58 | 20.59 | 15.83]{16.07 | 10.61
IZ | 12,79 | 17.55{15.39 | 7.80 | 24,80 14,04 11,70 12.60 || 24,56 | 18.88]20.90| 19.73
X 998 | 13.73 ! 442 1 12,09 | 19.50 16.15] 13,78 12,17 11 23.87 | 20.51/15.08 | 17.51




Appendix VIII (continued)

Yield per plant from Rua



APPENDIX IX

Yield of Large Table Potato, tons/acre

lfeed Size 1 0% 2 0% 4 oz -
L Spacing 6" 127 18" 24" [0 121 1 18" 241 & 12" 18" L —
i Variety: Repl. -

I.Hardy I 0.00 2.26 12,81 | 3.28 10,00 | 2.57 | 2.34 | 1,95 || 0.00 | 0.00 | 3.54 | 1.29

‘ II 0,00 0,00 | 2,29 | 2,18 [ 0.00 | 0.00 | 087 | 1,17 | 0.00 { 0.00 [1.82 | 2.26

III 0,00 0,00 | 2.70 | 1.40 || 0.00 | 0,00 ] 0.9k | 1.44 || 0.00 | 0,00 | 0,00 | 1.95

Iv 0,00 0400 | 1.72 | 1,01 || 0,00 | 0.86 ] 0,00 | 2,34 [[.0.00 | 0,00 | 1.56 | 2.34

v 0.00 0,00 | 0462 | 1.95 }l 0,00 | 0.00 | 1.72 | 3.32 || 0.00 | 0,00 | 0.00 | 0,78

VI 0,00 1¢72 | Te1d | 1217 1 0.00 | 000 [ 1,40 | 2,03 || 0.00 | 0.00 { 0.00 | 2,00

VII 0.00 0.00 | 5,25 | 4,29 |/ 0,00 | 0.00 ] 0.57 | 0.51 || 0,00 | 0.00 | 0.00 | 2.03

VIII 0,00 0,00 | Co00 | 4.37 [[0.00 | 1.72 {114 | 1.56 || 0.00 | 3.28 {0.00 | 0.47

X 0,00 2,96 | 4,51 | 2.34 || 0.00 | 0.00 2,96 | 1.52 [[1.87 | 0,00 | 0.57 | 1.47

X | 0.00 0.00 | 1.77 | 0,78 10,00 | 0.00 | 2.2% | 0,00 {|0.00 | 0,00 | 1.4 | 0.00

Rua I | 0.00 0.00 | 6.1h | 5.46 []0.00 | 3,28 | 5.51 | 2.57 || 0.00 | 0,00 C,00 | 4,10

iz 0,00 0,00 | 2,50 | 2,50 [[0.00 | 2.81 [ 1.72 | 3.7% || 0.00 | 0.00 | 1.92 | 5.81

III 0,00 50931 5,00 | 2.96 [} 0,00 | 0.94% | 3.69 | 2.11 {{0.00 | 0.00|2.13 | 2.k2

v 0,00 0.00 | 2,08 | 2.73 || 0.00 | 2.96 | 3.38 | 7.45 110.00 | 1.95 | 1.25 | 0,47

v 0.00 3.57 | 270 { 3428 0,00 | 0.00 [ 1.82 | 4.84 10,00 | 0.00] 1.30 | 3,35

VI 6.55 0.00 | 0,00 | 1.17 {{0.00 | 0.84 | 1.77 | 3.0t |{0.00 | 0.00} 1.82 | 3.7%

VII 3e12 5.07 | 1.66 | 0,00 || 0,00 | 1.40 | 1.30 | 0.00 [{0.00| 0.00| 0.68 | 2.93

VIII 0,00 0.00 | 2:34 | 0,00 | 0,00 | 6,86 1 0.88 | 5,73 {11.87 | 1.72 ] 135 | 1.21

1x 6.86 3.28 | 6,86 | 2,03 || 7.49 | 2.81 | 3.22 | 3,90 {[0.00 | 0.001 1.30 | L.41

X 0,00 2.73 [ 0,00 | 2.07 114,99 | 3.28 | 4,78 | 2.3 [10.00] 0.00] 2.60 | 3,32




APPENDEX X

¥ield of Seed Potato, tons/acre

Seed Size : 1 0% ; 2 oz ” b oz ~
~ Spacing ~ en ign 148" | ahn S € agn g ehn -
- J[¥ariety Repl, : -

I.Hardy I 6.2k 1895 (239 | 125 [[5.30 | 3.59 | 2.08 | 2.73 | 468 | 3.28 13.90 |1.68

| II | 3.28 | 2.89 (1,98 | 2.50 4,06 | 3,28 [3.02 | 2.82 || 2.81 | 3.67 |3.22 | 1.9

IIT | 343 | 4,99 [2.39 | 2415 8.1 | 6.40 | 2,18 | 2.46 | 5.93 | 3.12 [2.86 | 2.93

IV | 8.11 | 4.29 [2.60 | 2,11 [[5.46 | 5,77 [4.52 | 2.81 || 9436 | 3.74 (h.h2 | 3.55

Vo 3412 | 3.12 [3.97 | 2.57 [[7.02 | 5.46 [5.63 | 1.72 || 4.84 | 6.63 [5.36 | 1.9

VI | 4e68 | b.Bh (3,01 | 3.20 [6.2h | 5.85 |3.85 | 2.73 | 5.62 | k.52 [be21 | 3.16

VII | 8,11 | 4.52 |3.80 | 2.03 10.45 | 5.21 | 3.64 | 2.65 {14.04 | 4,06 [h.78 | 3.20

CVIII | 5.6 | 5.07 (b2 | 3.63 119,20 | 5.62 | 6.45 | 2.50 | 9.05 | 8.58 [7.59 | 3.12

IX | 7.96 | 2,80 [2.50 | 2.38 [/5.93 | 5,06 | 4,68 | 3.59 12.01 | .52 |5.30 | 5.15

X | .52 | 3.59 [3.90 | 3.55 [19.67 | 5.30 | 5.10 | 3.71 || 4,39 | 5.85 [3.7h | 5.04

Rua I 3.7% | 2.03 [2.65 | 0.51 [8.43 | 2.50 | 2.2k | 1.40 || 8.80 | k.68 |2.50 | 0.86

II | 3.59 | 1.50 [1.77 | 1.29 |[4.84 | 0,78 | 2.29 | 2.38 || 5.93 | 2.8 |2.3% | 1.09

IIT | 3492 | 1035 [2.29 | 0.9% [3.90 | 2.18 ] 2.81 | 1.01 || 7.18 | 4.21 |5.41 | 1.25

IV | 868 | 3.35 [0.52 | 0.82 [5.21 | 2.26| 1.51 | 1.68 13,73 | 3.67 | 3.28 | 2.57

V| 3,90 | 2438 [1.25 | 0.86 3,70 | 1,95 1214 | 1,87 || 5,99 | 1,56 | 2.76 | 1.56

VI | 0.78 | 0.39 10.78 | 0.47 [|2.65 | 3,12 1,08 | 2.11 || 5.30 | 3.12 | 2,18 | 1.76

VII | 2,97 | 0.31 [0.36 | 0.78 [[7.02 | 2,65 1.06 | 2.11 || 7.96 | 4.21 | 2.13 | 2.61

VIIT | 3012 | 3,59 [1e1h | 0,78 |[7.18 | 1.79 | 3.38 | 1.76 || 8.27 | 4,06 | 3.95 | 1.60

IX | 3.2 | 2426 (1,92 | 1.37 [3.28 | 2.81] 1.35 | 0,98 [[10.93 | 5.07 | 1.98 | 1.83

X | 2,34 | 1,65 10,32 1 1.91 [[4.39 | 1,17 1.35 | 1.95 || 6.71 | 4,45 | 2,86 | 2.00




. APPENDIX XTI

Tield of Small Potato, tons/acre
Seed Sige 1 0% 2oz 4 om
M.,%E&Ciﬂg Hu ] chrx aun g@n [l qgﬂ qgn Dy ¥ &Y EEL «;gw éiﬂ!
LVariety Repl, o
I.Hardy i 140 0,47 | 0.62 0e39 1687 | 078 | 0.57 0e55 2.81 0.861 0.94 0659
I | 1.2k | 0.9 ! 0.42 1 0.51 || 1.25 | 0.9% [ 0.52 | 0.51 [[1.09 | 1,01 0.88 | 0.78
111 1.09 156 | 0.57 051 1.87 1.56 | 0.62 Q.55 1.40 0.86 0.78 0.47
IV | 2,18 | 1.25] 0.47 | 0.59 || 2434 | 1.09 [ 0.83 | 0.62 {1 2.50 | 1.95| 1.04 | 0,55
v 0,90 0.39 | 0,42 0.39 203 1.40 | 0,88 | 0.39 1.56 | 0.9%4 0,88 0.59
VI 1.87 1.17 | 0.88 0.78 1687 | 156 | 0,68 0062 1.71 1331 1.30 0.78
Vi 108 G.?& 0.78 039 2497 1.01 { 0.88 059 2.65 1.40] 0.88 055
VIII 1625 | 1.25] 1,09 | 0,70 || 3.28 | 1.87 | 0.78 | 0,66 || 3.12 | 1.79] 0.78 | 1.7
Iz 2.3h 0,781 0.68 | 0.66 1 2.03 125 | D42 | 083 ] 3.90 | 0.9%] 1,30 1.01
X 1.56 1e33 | 1.40 1.01‘ %o 7h 1.64 | 1.30 0.98 2.50 | 3.12| 1.62 1.56
Rua I 0.00 0.62 0.31 0. 00 000 | (o391 000 [ 0,27 2.34 1.60] 0.42 Qe 27
IY 0.31 0.16} 0.3% Co12 || Ooltb | 0,161 0.73 Qe 27 Te71 0311 Q.47 0,20
IIX 0.16 0.00! 0.16 G.12 0.51 0.39 | Ce.21 0,20 2.65 117 057 Q.27
Iv 1625 0.471 0,26 0.00 Q.93 0,78 | 0,26 | 0,47 1.87 0.00] 0.52 0.98
v 172 0.001 0101 0.27 125 0,00 0.10 | 0.A47 0,78 0.39] 0.31 Ue2B
VI .00 0.16] 0.00 0,00 0,78 0,001 G.21 a2 1.56 Colt7| 0.57 Q.27
ViI e 31 0.16] 0.21 Cei2 1.87 ‘$.9% 047 023 110 O.§§ 0.36 0351
VIIiX 0,00 0.78| 0,26 000 1.56 | 0.31] 0.52 Ge27 2.65 0.00] 0,68 039
IX | 0,00 | 0.00] 0,36 0.08 | 078 | 023 0,16 Q.00 || 1.71 | 0.9%] 0.26| 0,55
x 0,00 0311 0,001 0,161 0,16 | Q.47 0,10 0,16 o311 Cob?! 0,52 0.59




The effect of spacing, variety,

APPENDIX XIT

of Yield Distribution.
Hean of 10 rapliaat@a.7

and seed size on the Percentage

ilam Hardy

- Treatments. Large ; Table Seed Bmall Large’ Wahlfu& Seed fmall
Potato Poatato - Potato . Potato Potato Yobato
1 oz v 0.0 7h.8 19.8 5okt 7o 776 13.6 1.6
| 12n 2.9 76.6: 16,3 b2 11,0 ?7.5 1041 R
18 9.1 76.0 12,0 2.9 18.6 71.6 8.5 1.3
2k 10.2 7547 114 2.6 18,3 7340 8.0 0.7
2 oz 6 0.0 71k 21.6 7.0 4,4 76.8 164 2.7
' 12" 261 7241 20.% 5ok 11.4 7763 9.6 107
48w 5.8 ha1 16.9 3.2 135 76 8.8 1e3
ohn 7.0 78.2 12.2 2.6 17.7 72.5 8.6 1.2
4 ooz 6" 0.6 68.7 23,3 7.k 0.5 75l 21.5 b6
12 1.5 69.7 22,2 6.6 1.5 §1.0 1541 2.4
18 3.7 72.4 19.5 boh 6.3 78.8 1249 2.0
24 8.0 21,0 16.5 4.5 14,5 76,2 7.8 1.6




APPERDIX XITT

Dryweight Yield of Table Potato, tons/acre
| Beed Size 1oz - 2 02 4 oz

TSpacing SN S Y O = 6" | qen | agn | 2k A R

Variety Hepl. ~ : ;
I.Hardy T| k.97 | 3.79| h.65 | 3.08 || 5.78 | 2.77] 3.21 | 3.15 || 2.98 | 3.405.16 | 2.08
IT| 2,52 | 2.44 1 2,85 | 4.83 || 3.30 | 2.23] 2.82 | 2.42 || 2,15 | 2.69 | 2.99 | 2.55
IIT | 4o3% | 3,05 3.30 | 3417 | 3.16 | 3.53| 5,17 | 2,16 || 4,56 | 3.64 | 2.30 | 1.95
IV 4,94 | 3,97 3.27 | 2.77 || b8 | 3.22] 3.13 | 3.83 || 4.36 | 2.23 | 2.00| 3.16
V] 2,53 | 3490 2.95 | 2.27 || &2 | 4.52] 3.16 ) 3,090 2.7 | 3.02) 3.17 | 1.86
VI | 3,63 | 2.54| 3.29 | 3.59 Il 3.75 | 3.39| 2,19 | 4.56 || 5.05 | 2.83| 2.70 | 2.71
VIT | 3.64 | 2,25 4,51 | 2,47 {| 4.28 | 3.491 3.27 | 3.07 || 3.8% | 1.42] 2.20] 2.59
VIIT | 3.45 | 4,280 2.58 | 2.57 || 3.18 | 2.39] 3.11 | 3.00 | 4,85 2.57 | 3.59 | 1.28
IX | 345 | 2,94 3.70 1 2,78 || hoh1 | 2.50) 2.41 1 3.34 4 4,80 3,18 3.00| 2.40
X1 3,05 | 2.87| 2.65 | 2.76 1] 5.13 | 2.691 3.21 | 2.4h || 2,46 1,601 2,41 ] 1,62
Rua I | 3,59 | 4,35 2,13 | 2.07 || 4.88 | 4.55| 2.96 | 3.76 || 6.81] 3.75| 7.80| 2.50
II 5.30 2:86 ] 365 | 2.711 4| 3.42 | 3.97| 3.73 1 3.82 1 6,65 3.46] k.32 LA5
I1I %.88 2391 2,87 | 1.27 1 3.72 1 L.OB} 3,60 2.19 1] 6.20] 5.291 3.33 | 3,31
TV | 5,57 | 4,310 0.87 | 2.37 11 5.99 | 3.23! 4,02 | 3.56 | 5.45] h.22! 3,21 h.35
v 3 bk 2,981 219 | 2,56 |} 4.95 | Lo15] 3.36 | 3,11 5.30] 5.33%; 3.01| 3.18
VI 1.95 1.89 | 284 | 1.21 1] 4.59 | 2.65! 2,00 ] 2.53 ] 6,111 2.98] 3,181 3.31
VIT | 3,46 | 1,981 1.53 | 0.88 || 5.03 | 3.26| 3.82 | 2.65 | 4.97 | 3.49] 4.1 2.80
VIII | 2.93 | 2.08| 1.88 | 1.33 || 4,33 | 2.16] 2.67 | 2.301] 3.87! 3.17| 3.01] 2.12
IX | 2661 | 3.60] 3,03 | 1.50 || 5.41 | 2,791 2.32 | 2.39 11 5.1k 4.00] 3.91] 3.69
X1 1,97 | 2.81] 0,84 | 2.32 1 4.02 | 3.29] 2.81 | 2.291 4.85] 4.10] 2.94 | 3.33




APPENDIX XIV

Leaf area per Plant (dma)
(Average of two plants)

Harv S8d.5z. 1 oz 2 oz ‘ Loz

Var. Datedbpac, |~ 6" i 18% 247 6 1 42V 18" 241 61 127 187 2ht
I.Hardy! 23/14 1 0371 26,831 14.,56] 1h.23 20.13 41.12] 16.61] 28,82 42,26 41,57 35,72 10.57
IT | 29,971 23.50] 16441 16.12] 32.01! 36.03] 37.30! 31.06|] 9.68! 63,161 34,47 39,48
6/ I | 27.860 h6.80) 55.67] 33.68] 59.55| 62.53] 75.651122.98] 55.84 (118.79!1123.47 | 85.89
IT | 46,06] 59.53| 71.35] 70.97 26.92] 65.70! 33.78| 53.31 25.96| 52.25! 19.151103.16
20/1 I | 59.26] 154.761193.200 81.42] 64.79] 74.65[167.191156.60! 37,42 72.04| 52,69 {101.89
I | 55,70 B3.691116.86] 91.66) 66,421 94,221131.45 108.58! 87.061139.67 164,07 |106.49
a2/2 I | 31.38] 65,47 1168.38| 208191 96.331109,20[145.721185.7711 52.64 | 52.98 77.29 |206.05
IT | 53,57 120.96 208,13 187.98] 40.801135.171131.311173.341 58,011 94.26(169.43 | 95,23
17/2 I | 18.26] 138.36 169,82 269.22) 47.05| 61.55126.86]| 42,96(1100.8% | 55.12108.86 {109.30
IT | 56,99 59.82| 86.20!395.55! 40.00{133.96] ©7.731265.11]] 0.00 54,43 159,67 [119.41
3/3 I | 21.61 50.97 ! 91.56] 58.591 37.44 | 71.49 | 62.01 102,40 27.26 (125,301154,40 ] 80.04
IT | 35,401 28.83119.20[193%.71} 53.93| 63.53| 55.92 | 95.81(1158.60 | 41.84 144,23 [109.60
172/3 I | 33,52 40,881 70.01] 63.87( 15.95% | 21.26 | 32.04| 27.46] 12.26 | 31.89 104,50 42,40
IT 0,001 21.67 | 43,18 38,961 0.00; 38,021 35.57 | 38.32! 0.00! 5.72] 39.39| 51.30
Rua 23712 1 13626 | 9e23! 0400] 14910 23,97 | 25412 0,00 1715
II 1148 | 6,79 ] 11501 0.00! 13.87 | 61.89 | 23.23 | 2%.21
6/1 I 42,12 61.80] 37.84 1 0,00 42.19 | 78.59] 79.87 | 30.90
II 60,301 12,26 38,77 | 30,271 36.88 | 28.34 | 44,64 | 45,.58]
20/1 I 12044 (119,95 [115.14 | 66,98]1103.32 130,74 [105,66 | 55.32
I 65,26 | 90,86 126,73 [133.31] 59.75 1123.12 105.76 1129.36
2/2 I 145,96 143,61 | 80,76 1221.321 46,87 | 70,47 14k, 671 81.67
IT 10,32 1 78.23 1161.801 51,691 67.75 102.701103.79 1149.27
17/2 I 57,17 116,01 161,03 126.85 1 32,95 | 80.24 [157.95 224.26
Iz éaogg 2‘5’6.“3 Q.00 3}65061 6‘!@-3‘?"‘} 6::5‘31 13?.&'8 16&»2“‘}
3/3 I 17.86 | 71.99 | 93.41 (170,93 || 50,16 [125.92| 96.85| 89.04!
II 89,98 | 90,02 111.22 | 87.701} 80.13 | 55.701 85.12 | 97.77
17/3 I 26,75 | 52,06 | 50,05 105,38 1| 47.09 | 82.44 (124,72 1190.42
11 Lbo.66 M13.62 | 49,28 [155.81 N111.81 130,02 [149.08 [138.98
31/3 I 0.00 | 61.82 1 82.94 320,16 || 42.98 103.5% 233.41 [245.14
IT 61.87 127.60 172,33 167.56 | 79,58 | 47,87 | 95,26 131.23




AFPENDIX XV

The effect of harvesting date and spacing interaction on Leaf
Avea (dm@), (transformed into loge.)

' ' , Harvesting Date , '
Spacingi 23/121 6/1 2071 .1 37? A7/2 33 1743

6" | 1426 | 1.62 | 1.85 | 1.79 1.53 1.56 1.13
12" 1 1.45 1,70 2.01 1.97 1.851  1.88 1.62
18" 1 1.0k 0 1,69 1 2,06 | 2,091 1,85 1.98. 1.79
2kv 1 1,18 1.55 2.00 2.12 2.24 2.00 1.87

S.E. + 0.12




APPENDIX XVI

The effect of harvesting date - variety and harvesting date
-~ seed size interaction, on Leai Area per Plant (dms),
transformed into loge.

Harvesting Date
Ireatment | 25/12 | 6/1 [20/1 37§g 17/2 1. 373 (A3
Variety:
I.Hardy | 1.47 [1.77 11.97 2,01 [1.86 [ 1.82 [1.28
5.E,
Rua 0,99 11,51 12,00 | 1,98 [1.88 | 1.80 |1.93 | & 009
Seed Size:
2 oz 1612 1,56 12,01 | 2.0% 11,88 | 1.8% | 1.54 -
b oz 1035 11,72 11.96 | 1,95 [1.86 | 1.87 | 1.67 | £ 909




DIX XVII

Lehele An 211 trestwment comblinstions

Treatment G,12:65 . 23.12 465 o160 204+ 166 Be5e6 170540 316306
S.B, S.E, $.E, 5.E, Sefis Selie S:8.
Ilam Hardy: 1 oz: &Y 009 +0.017 | 0.96 0418 .18 #0.42 ho95 20,73 3e32 +0.84 2,89 +0.50
qen 1 gg«% Z‘Ea‘i}? 5’9?@3 ‘5‘%{% 7‘§§
18m 0.0k 0.45 1.97 b oli5 540 162
24 8.0 0.33 1.3 1,86 ] 4426 5.80 2.72 111
2 oz 67 0,08 0,007 | 2,25 372 2,01 5.65 3.28 591 3013 5.75 2.16 5.93 2.85 138 0619
12m 0.90 1.66 2,76 1,60 | 3.6k 2,00 | 5.26  3.32 | 3.78  2.27 | 2.91  1.68 | 1.28 0©.62
18 0.0k 0478 1.57 .85 | Bh29 242 | 3,98 0 2,30 | 3.22 .83 | 1.69  0.58 | 0,97 0.36
2 0.02 0.6 0.3 1.90  0.99 | 2.85 1.66 | 3,86 2.24 | 3,32  2.43% | 2,17 1.2% | 0,71 040
4 om: 6 0,01 2.2 1.0 352 1,90 | 5,37  2.85 | b,33 2,75 | b,34 045 | 1,86 1.0% | 1,06 0,17
2 0.09 2,26 1.33 | 358 1,96 | 456 2,49 | 3.17 0 1,98 | 2.360 1,53 | 3411 1,81 | 0.81  0.35
18 0,02 1,01 C.B8 | 2.05 0,81 | 3,18  1.57 | 3.54  1.90 | 3,85  2.19 | 4.29 2,49 | 2.07  1.06
24 0.02 0.54 0,25 2,02 1.17 2.24% 1430 %24 1,74 2,46 0 142 | 2,15 1.21 1,01 C.58
Rua: 2 oz: 6" 0,0 105 0,59 | 4b1 2,51 7.99  Luh3 | B.02 3,88 | 543 3.41h | 2,92 1,33 | 2,90 1.62 | 5,33 0.40
12 0,01 Colb 159  0.68 | 4,54 78 2,65 | 3,50 1.83 | 3.49. 2,01 | 3.57 1.9 | 4,08
180 Ce00 0.3% 1610 0655 347 2.01 3,458 1.90 4,63 1.70 | 2.93  0.29 143 0.82 5.67
2y .00 0,32 0.65 0.16 | 2.16 2,95 1433 | 5.30 2469 | 2,79 1,53 | 2.81 1,60 | .60
boom: &Y 0401 1,63 550 1,30 | 7402 3495 | 3.56 2.82 | 5a19 2,30 | 5.61 3,16 | 6485 3.65 | 5.28 Q.47
1z 0.0% 1,87  1.B2 | 2,300 1.0 | 5447 3.16 | 3,73 2,12 | 3.09  1.77 | 3.91 2,09 | 4,57  2.59 | 3.27
180 C.02 0,67 0413 1.78  0.99 B.08 1,76 3.57 2.0 4,90 2,56 | 2,61 1.51 2.9% 2432 bo71
oy 0.0 0,50 082 0,46 199 105 | 2,59 1,37 | a6 2,38 | 2,01 1.2 .55 2403 | 4,05




APPENDIX XVIII
Tuber Dryweight per Plant.
(Av.of two plant, gm)

Harve Sd.5zk 0z ; 20z 4 oz ,

Var,. Dates Spacs| 6" 12" 18" 24" o 127 18" 25 6 129 187
I.Hardy 6/1 I o8 . 2.8 0.3 3.8 167 346 1 1060 7.7 | 15.8 7ot
II ?-5 5 5»‘1 503 5’9 50!? 102 :5.2 1¢§ ?wég 3.6
20/1 I 48,2 3.2 | 30.1 11 50.5 | 445 | 30.0

.3

.5 ,

; Qcﬁ ?303 39»% ;31,1{- 3’%-5 ,3 i

g 21 66.8] 21.8 1 19.2 10,5 | 54,9 | 371 | 31.7 | 80.8 43,1
G

5

I | 31.5 2
: 8 h3,00 72.6 1 63.54  61.1 58,7 115.4 | 86.2 | 73.8 | 68,7

: II | 54,5 73,11 78,81 43,61 42,0 | 78.5 | 84%.9 118.8 | 57.7 1151.3 | 42.1
12/2 I 115.9 ) 107.8 1 2h5,0) 164,21 89.5 | 137.0 | 266.7 1671.5 || 4.2 [133.3 | 37.8
IT 135,61 1hh,6| 95.0] 260.2 || 549.3 | 129.1 | 244.1 | 230.5 {1005 | 115.1 | 42.6
3/3 I 43,61 4.6 289.9] 25701 1 91.6 | 106.2 | 278.0 1 292.6 || 38.8 | 202.6 | 315.1
IT 1335.2 88.7 1 193.9] 264,01 86.9  179.4 | 210.0 1398.2 || 67.7 @ 91.0 | 172.5 |
17/3 I 152.6 1 107.9 | 152.8 ! 420.9 || 79.9 | 30,0 | 260.8 [252.7 ||135.9 | 97.6 | 266.7
IT | 504 | 189.8 | 281.61 317.6 [[114.7 | 188.2 | 162.6 [184.0 {[123.2 | 142.2 | 3844

Rua 6/1 I 2% b o

2e5 | 060 heQ | 10.9 | 14,5

II 8.7 0.0 0.6 1ol 6.2 0»3 ol

20/1 I TeQ | 202 | 22,1 | 10.2 1] 45,3 | 81.7 | 61.6

I1 52.7 | 915 | 2he3 | 904 || 2.7 | 61.1 | 47.1

3/2 I 51.9 1 152.7 | 55.6 [ 145.3 || 51.7 | 96.4 | 104.6

TI 1101 | 5603 | 22,7 | T0e5 1105.9 | 740! 155,2

12/2 I 52,9 | 278 | 1289 (10763 || 59.2 | 175.2 | 201.6

1z 102,01 120.1 Gl 1121.8 || 64,8 [156.0 | 168,0

3/3 I 181.3 | 230.3 | 239.6 (384.1 |1108.7 | 154.3 | 282.7

Iz 107.0 | 1198 | 196.5 [ 253.6 [1162.9 | 159,7 | 145,6

17/3 I 1780 | 222.1 | 156.6 [152.7 |1155.9 | 300.7 | 229.7

1z 1324 | 213.1 | 28L.5 (3694 [1205.7 | 2b6.4 | 283.1

31/3% I 0.0 428,55 | 130.4% 1637.7 11113.4 1 344,7  b445,6
I 130.9 280.6  657.3 [409.8 105.5 1 288.0 k35,3 |




APPENDIX XIX

The effect of harvestinge-varieiy - spacing, and harvesting -
variety - seed size interactions on Tuber Dryweight per
Plant (gm), transformed into loge.

: ' Harvestimg‘ﬁate
Treatment, 6/1120/1] 3/2 17/2 ) 3/3 | 17/3

Iiam Herdy: , ) )
! 6" 0060 191’%5 ‘10?8 '1.88 1.83 2-95

12" 10,77 1 14541 1.93 | 2,11 | 2,43 | 2.19
189 10,55 | 1.59 | 1.79 | 2.00 | 2,37 | 2.36
24 10,84 [ 1.6191 2,00 1 2.23 | 2.41 | 2.40

S.HE.
;l'_ Oo?#
Ruay
B 10,68 11,671 1.87 11.83 | 2.13 | 2.22
12" 10,28 1 1.7% | 1.9% 11,99 | 2.21 {2.39
187 10,35 | 1,55 ] 1.86 {1.65 | 2.32 12,36
247 1041 11,461 2,11 12,22 12,39 (2,42
Ilam Hardy:
2 021056 | 144 | 1,87 1 2.16 [ 2.25 {2.24
z‘%‘ Oz 3e83 1:66 11}83 1095 2,12 2027 SR
+ 0,10

Ruas
2 020,27 | 1.54 | 1.87 11.68 {2.29 12.30

b 52{0,58 | 1.66 ] 2.03 | 2.16 [2.26 [2.42




The effect of spacing, variety, and seed size on Tuber
Dryweight per Unit Avea (gm/sq.ft)

APPENDIX XX

Eag?esﬁigg Date

Treatment | 671 20/1 3/2 17/2 3/3 1773 31/3
ilam Hardys
1 0zt 6" | .56 31,92 | 49,31 56.98 | 9h,37 | 102.96
12" 1 1.79 1 1533 | 32.00 0 50,50 | 58.7% | 59,56
18" | 1,06 24,74 0 26,84 45,21 | 64,52 | 77.17
2k L 0,54 5,28 11.63 | L2,k5 | 69.49 | 73.86
2 0z 6% | 3.8k 16,21 | k2.17 | 55.50 | 71,40 | 77.8%
12 | 1.96 0 9.99 | 27.92 | 53.22 | 75,08  83.92
18" | 0,85 11.7h | 19.15 | 68,10 | 65.15 | 56.46
2" L 1.320 13.42 1 23,361 39.20 | 69.12 | 48,62
b oz 67 | 3,68 32.95 | 57.58 93.14 | 85,18 138.18
12" L,72 25,06 | 45,00 49,68 | 78.29 | 78.32
8% | 2,19 9.74 | k.77 0 14.30 103,00 | 86.81
2hm | 2,34 10,35 | 23,56 L34 | 61,91 | 59.63
Rua:
2 oz 6" | 5,78 37.58 | 86.35 75.13  115.33 [124.12 104,18
127 | 1,61 29.78 | 41,78 1 52,02 | 70,02 107.0%  141.82
187 | 0.8h 12,37 | 13.69 | 33,30 58.14 | 58.82 1 105.03
2hv 1 0,29 43.81 | 21.84 0 30,85h | 59,98 | 67,19  104.75
b ozs 6" | b.hk2 34,96 | 83.52 115.78 144,83 1kk,62 87.55
12" | 2,96 28.57 | 3,061 66.35 62,30 136.9% 126,54
187 | 2,09 14,53 | 3L.70 0 49,28  57.11 | 68.33  117.45
247 11,47 8,13 33.45 48,90 53,58  79.45 93,22




APPENDIX XXT

Dryweight of "Remainder™

(Av. of two plants, gm)
Harve S5d.52. 1 oz 2 oz 4 oz

Vare Date. Spac.| 6" _az2" 160 24y 61 120 19" 241 &Y 12" 480 ol
I.Hardy| 23/120 I [17.6 16.5 | 193 | 15.7 1| 19.9 | 386.7  25.3 26,0 6.9 ¢ 3h.7 8.0 1 36,7
V IT  {13.5 19.6 | 12.5 87 1l 2121 20,5 27.5 | 26,9 || 17.5 | 16.7 31.6 | 28.6

6/1 I 28.1 52.9 | 639 | 3721 57.7 0 38.5 . 52.01 96.1 | 6449 92.1 126.6 | 77.5

- IT 45,3 S7.8 1 5631 B2.1 1 23.9 0 34,00 42,81 67.8 | 2046 57.8 71.3 1 B86.8

20/1 I 94,5 | 129.8 | 184.7 | 114.7 |1 65.8 | 101.6 1 1242 0 1884 1 81.3 1 95,31 27.0 | 147.9

: IT  I57.9 97.% 1162.2 | 974 i 90,0 88.7 | 117.8 | 125.7 || 93.5 | 122.2 | 145.0 | 134,2
3/2 I 187.8 | 133.9 {1651 | 217.3 1110%.8 | 148.9 | 179.6 | 194,33 1256,7 | 101.9 1 125.0 | 188.1
= IT 98,9 | 1121 {1707 | 261.6 |1 86.6 | 130.8 1 1854 | 209.1 1130.2 | 127,01 213.1 | 63,4
17/2 I 122.9 | 159¢3 (171.2 | 188,31 68,0 | 163.2 | 280.9 | 253.8 1113.1 | 149.6 1 111.1 | 33.7
IT  B5.3 | 121.4 [ 145.8 [ 369.5 || 27.7 | 103.0 | 70,0 | 1724 || 63.0 | 1014 | 311.9 | 243.5

3/% I j28.5 81.2 206,81 81.6 1 731 0 54,2 1341 1344 | 31.1 1 72,00 132.5 | 57.2
IT 90.3 3065 | 320.3 | 103.7 || 82.5 | 100.2 | 120.7 | 163.2 || 12.4 | 47,21 91.9 | 191.8
17/3 I 84,5 51.45 | 59.3 1123.3 | 2h.7 | 5641 91.6 1 86.7 i 31.1 | 24.3 | 47,8 | £7.0
| II 0.0 50,6 | 9h.6 | 145.3 0.0 | 99,21 82,2 101.7 0.0 | 1h.9! 88,6 1167.9
Rua 23/12 I 5.8 | 10,7 | 10.2 1 19,5 || 16,5 | 23.1 0,0 0.0
11 4,7 1 10.9 1 1h.b L 6.3 1 16,0 0.0 | 17.8
6/1 I 36.4 | k0.6 16,5 0.0 || &1.7 1 83,11 7h.h 1 45,9
Iz ?2.9 80& 20'8 2?43 40»9 291'8 22»6 61 o?
20/1 I 101.9 | 104.8 | 95.7 | 59.6 | 7.1 1 108,7 | 83.7 | 48.8
II. 83.3 | 107.1 | 104.5 | 162.5 || 79.3 | 99.1 | 103.9 | 108.2
3/2 I 573 1 140.9 | 121.9 | 193.5 || 494 | 91.1 | 167.3 | 129.8
Iz 917 | 40,2 | 183.5 | 2h.4 [[113.2 | 161.6 ] 30,0 | 215.8

17/2 I 4h.0 | 4h.5  185.9 | 228.8 || 28.1 | 134.5 | 198.9 | 235.4
Iz 93.8 | 11941 0.0 | 135.2 || 85,9 | 99.8 | 101.5 | 204,1
3/3 I 86.8 1198.2 | 219.5 | 286.2 11103.7 | 127.6 | 222.4 | 198,8
1z 102,58 | 83.2  107.7  211.7 139.9 | 279.7 | 109.1 | 182.4
12/3 I 26.9 1105.8 | 67.4 1 784 | 724 11254 1 156.2 | 3ak.7
11 25,0 1125.3 | B86.3 1 202.1 1152.4 | 117.7 1 1947 | 1974
31/3 I 0.0 [130.5 83,3  227.2 | 51.1 | 197.6 | 220.9  174.0

1208.0




APPENDIX XXTI1

Dry Matter Partition im Tuber, (gm/sq.ft).

Harvegting Dates
 Treatment. oL12 | 23712 6/1 20/1 3/2 17/2 | 3/3 12/3 31/3
Ilam Hordys
Spacings 6v - - 3.76 24,58 ho,87 74 .32 78.29 | 108,01
q2n - - 3.3k 17.52 36,46 51.45 76.68 81.12
18" - - 1.52 10.74 16.96 %1.20 84,06 71.63
2hn - - 1.83 11.88 | 23.46 | 41,32 65,51 | 54,12
Seed Size: 2 oz - - 1.99 12.84 28.15 54,01 70.19 66,71
L oz - - 3.23 19,52 35022 5014 82.09 90,73
Ruas
Spacing: 6" - - 5.10 36,27 84,93 95.45 | 130,08 | 134,37 95,86
12" - - 2.28 29,17 37.92 59,18 66.41 | 121.98 | 134.18
18" - - 1.46 13.45 24,19 k1,29 57.62 63.57 | 111.24
LA - - 0.88 10.77 27 .6k 3G.72 56.68 7332 98,98
Seed Size: 2 oz - - 2.13 23.29 40,91 47.75 75.82 89.29 | 113.94
i oz - - 2.76 21.55 4643 70.08 79.58 | 107.33 | 106,19




APPENDIX XXIIT

Dry Matter Partition in "Remainder," (gm/sq.ft).

Treatment. Harvesting Date
9/12 23/12 1 6/1 20/1 | 3/2 172/2 3/3 172/3 31/3
Ilam Hardy:
Spacings 6" 2.98 1he75 | 33.43 66.32 96.48 72.83 48,54 16,08
12" 1.38 13,70 | 22.23 Lo.77 50.85 53.92 36.47 20,79
18" | 1.03 8.16 | 23.09 35.46 46,81 67.65 b6.91 20,68
24n 0.84 5.91 | 16.42 29.63 36.93 45,63 31.48 21.16
Seed Size: 2 oz 2,02 10.76 | 19.01 1,01 55.35 49,67 41,79 23,21
L oz 1.09 10.49 | 28.57 45,08 60.09 69.85 39.92 16,14
Rua:
Spacing: 6" 1.42 10,27 138,38 65.71 83.10 84.10 | 102.70 55.35 | 34,00
12" 0.76 6.06 |{16.33 L, 46 53.38 b, 24 68.87 47 .41 - 56.51
18" 0.50 2,18 [ 13.50 25.84 40.18 bl 81 h47.25 33,63 48.92
24 0.37 2.95 | 8.08 | 18.95 | 39.0k | 46,26 | 43.95 | 540.13 | 40.38
Seed Size: 2 oz 0.53 4,84 |17.30 41,05 53.79 52.62 57.95 28,88 44,88
‘ 4 oz 0.98 5.88 | 20.85 34 .94 54.08 57.58 73.43 59.38 45,03




APPENDIX XXIV

Tuber Fresh Weight (gm, x 103)
(mean of 2 of plants)

Treatment ‘ 1.0z 2 0z 4 oz

Var. Harve gn“ 420 1 g 1 azi,n 633 EV-L 1&;: 21*92 ﬁn 1o ) 1 3;1 2{;,!:‘
Date o

T Hardy 6/1 0.41 043 | 0,29 1 0.02] 0,361 041 0,02 | Qb7 | 0.38 | 0.69 | Q.43 0,79

20/1 2,89 1 2.30 1 B35 1 1,621 1.26 1 1,56 2,65 | 2,09 | 257 | 3.91 | 2.26 | L,22

z/2 3,85 | 5.84 | 6,997 S.1%1 3.29 0 4,381 448 | 7.5h | LAe | 7.23 0 346 | 4,57

17/2 3415 6.91 | 9,65 | 13.381 3,90 7.48 1 13.15 [ 12.24 | 4.82 | 8.05 | 7.88 [ 11.34

3/3 5432 737 11439 1 13,691 5.78 | 8.05 | 14.22 [22.11 | 3.40 | 9.18 [14.3% | 15.19

17/3 5,89 Go63 | 14,17 | 20.18] 5.55 | 12.64 | 12.98 [ 14.85 | 8.27 | 8,16 | 19.50 | 18.71

Rua 6/1 039 0415 Go12 | 0.06 | 0.40 | 044 | 0.60 | 0,60

20/ 1.6 1 3,340 1,39 | 4,01 ] 2.61 @ 4,28 | 3.2 1.82

3/2 5,521 7,231 h.,31 | 5,301 4,98 | 4,37 0 8.45 | 8.56

172/2 L,50 1 6,97 7.2% | 7.93 1 3.81 | 9.97 | 11.11 | 14.74

3/3 719 8.89 | 13.66 118,021 8.39 110.88 | 12.75 | 16.32

1?2/3 7.65 12,69 13.21 | 16.89 | 11.56 | 14.96 | 18.54 | 25,06

31/3 6.07 | 1975 | 19.15 | 26,19 | 7,03 | 16.27 | 22.68 | 26.70




- APPENDIX XXV

No. of Tubers/2 Plants

4oz

i Harve Sde8z.! 1.02 i 2 0%
| ¥ar, Date | Spac, | 6 12" 181 2kt 6x 12t 181 EUSH 6" 12t 8" ohw
‘ Re Eal ®

1 I.Hardy, 6/1 I 11 17 7. 3 15 3 12 23 ok 3L 13 4
It 22 19 20 23 15 14 7 18 10 28 27 50

20/1 I 25 25 24 1k 15 2h 19 29 23 25 20 35

iz 12 15 13 15 10 20 29 25 19 %] 28 26

z/f2 I 21 23 15 11 19 29 26 23 31 18 26 2h

Iz 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

1I & 15 13 25 8 26 Lo 297 14 19 24 %8

3/3 I 6 20 30 20 | 14 10 26 32 5 16 19 g

Iz 18 g 10 16 8 18 29 33 10 11 22 by

12/3 I 19 13 16 24 10 35 29 33 23 20 29 29

1r g 22 23 23 14 16 21 26 9 26 39 %6

Hua 6/1 I 16 14 8 0 19 52 37 198
IT 29 0 2 15 21 2 7 42

20/1 I 16 16 G g 13 33 34 26

I 8 19 7 30 29 24 15 &

2/2 I 12 30 g 2l 10 31 18 16

II 18 13 & b 17 22 24 29

17/2 I 12 4 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

Iz 12 20 22 11 13 11 24 kY4

12/3 I 13 22 19 18 22 23 28 54

IT 12 16 15 23 23 25 3l 21

31/3 I 0 23 13 %9 1% 0 28 bo

I1 7 13 29 17 18 13 22 28




APPENDIX XXVI

The effect of harvesting intervals znd harvesting - variety

interaction on wean Number of Tuber per Flant

: Harvesting dates
?raatmanﬁ 6/ 1 20/1 5/2 17/2 5% 17/3
Overall mean 9.3 10.5 10.2 9.0 9.8 11.9 5.8, + 0.8
Ilam HBardy ol 1261 115 10.5 Gali 123
; SEBe + Te2
Rua 8.8 869 8,8 76 1041 115 -




APPENDIY XIVII
Ho. of Main Stems/2 Plants.
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The effect of harvesting intervals and harvesting - variety

APPENDIX XXVIIT

interaction on the mean No. of Stem per Plant.

Harvesting bate
Treatment 23/12 6/1 20/1 z/0 17/2 3/3 17/3
Overall mean Zolt ] 3.6 3.6 2e7 26 2.8
Ilam Hardy 4 L0 5.3 4.1 Bl 25 2e1
Rua ; Pkt 2.6 2.9 360 Sl 2.8 2.9




Estimate Gross Margin psr Acre

APPENDIY XXIX

of Potate (1

66 - Manawatu)

Spacing (inch) o1 120 g0 24
Seed Size (oz) 1 2 4 1 2 h 1 2 I 1 2 A
Seed Rate (cwt/acr) 19 btk 38,88 7760 9,72 19044 33,88 6.48 12,96 25,92 4,86 9.72 1944
Table & Large Potate Tield (ton/acre) 2C 24 24 17 18 i7 17 18 18 15 18 17
Seed & Small Potato Yield {(ton/acre) 5 7 9 3 i 5 2 3 4 2 2 2
Table Potato at £16,10., 0 (1966) 320, 0.0 396. 0.0 3956, 0.0 280,10.0 297, C.0 2860.10,0 280.10.0 297, 0.0 297. 0.0 247,10.0 297. 0.0 280.10.0
Small Potato at £10. 0. © " 50, 0.0  70. 0.0 S0, 0.0 30. 0.0 k0. 0.0 50, 0.0 20, 0.0 30, 0.0 40, 0,0 20. 0.0 20, 0.0 20. 0.0
Gross Return : £ 380, 0,0 466, 0,0 486, 0.0 210.10,0 337. 0.0 230,10,0 300,10.0 327, 0.0 3%37. 0.0 267.10.0 3170 0.0 300,100
Cost:
Rent. 25, 0.0 25, 0.0 25, 0.0 25, 0.0 25, 0,0 25, 0,0 25, 0,0 25, C,0 254 0.0 25, 0.0 25, 0.0 25, 0.0
Cultivation 10, 0.0  10. 0.0 10, G.0 106 Co 10, 0.0 100 0.0 10, 0.0 10, 0.0 10,°0.0 10. C.0 105 0.0 0. 0.0
Plant 2,10.,0 2.10.0 2.10.0 2.10,0 2,100 261060 2.10.0 2,10. 2,10.0 R feRy 27040 2,10.0
4 o " . _
Seed (Cert. Mother Group 2) 45, 0,0 90. 0.0  180s 0.0 | 27.10.0 145. 0.0 67.10,0 | 5. 0.0 30, C.O  G0. 0.0 | 11, 5.0  27. 0.0 45, 0.0
at £4%. 0. O
Manure ; 12, 0.0 12. 0.0 12, 0.0 12. 0.0 12, 0.0 12, 0.0 120 0.0 120 o0 12, 0.0 120 0.0 126 0.0 126 Go0
Spray:  Blight %5
Material at 17/- = £4, 5, O
Moth x 3 \
Material at 16/1 - &2. 8. 0
Application x 5 at 30/~ = £7.10.0
&M, 3.0 e 3.0 ke 3.0 T, 3.0 e 3.0 k. 3.0 e 5.0 he 3.0 b, 3.0 1h, 3.0 e 5.0 M, 3.0 1h. 3.0
Weed Spray (not general perhaps for )
late digging) )
Material ~ £6. 0. O )
Application 1,10, O ) anot included
£7,10. O J
Defoliation (10% grower=)2,1C. O )
Digging 20, 0.0 20, 0.0 20, 0.0 20, 0.0 20, 0.0 20, 0.0 20, O, Z0. 0.0 204 0,0 20, 0.0 20. 0.0 20, 0,0
Picking-up &£2/ton Lo, 0.0 48, 0.0 8o 0.0 3k, 0.0 36, 0.0 3, 0.0 Zhe 0.0 2. 0.0 36, 0.0 %0. 0.0 36. 0.0 34, 0.0
Grading 3/- per ton 3e 0o0 3.12,0 3.12.0 2,11.0 20.14,0 2.11.0 2.1%.0 2.14.,0 2.14,0 2, 5,0 2.14,0 3611.0
Sacks at 2/10, 16/tons £2.5.0/ton 45, 0.0 54, 0.0 54, 0.0 36.10.,0  40,10.0 306.10.0 33,10.,0 40,10.0  40.10.0 33150 40.10,0  38,10,0
Twine 10/~ per 10 ton 1o 0.0 1o 4.0 Te 4,0 17.0 18,0 17.0 17 T 18,0 15.0 15,0 18,0 17,0
Levy at £1. 5.0/ton 25, 0.0 30, 0.0 30, 0.0 21,10.0  22.10.0 21.10.0 21.10.0  22,10.0 22,10.0 18.15.0 22,10.0  21.10.0
Cartage at £1./ton 20, 0.0 2K,0,0 2k, 0.0 17, 0.0 18, 0.0 17, 0.0 | 17, C.0 18, 0.0 18, 0.0 15, 0.0 18, 0.0 17, 0.0
TOTAL COST £: 262,13.0 334,9.0 b2k, 9,0 25,11.0 249, 5,0 265,11.0 21%. 1.0 234, 5,0 26k, 5,0 195, 8,0 231, 5,0 244, 1,0
GROSS MARGIN £: 117, 7.0 131.11.0 61.11.0 84,19.0 &7.15.0 87. G.0 92.15.0 72.15.0 724 2.0 85.15.0  55. 9.0

64419,0






