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ABSTRACT

An experinent was carried out during 1989 wet season at
the Horticultural Field Unit of the Institute for Agricultural
Research, Samaru, Zaria, to study the effects of two
transpl antings dates (5th July 1909 and 26th July 1989), three
pl anti ng densities (20,000, 40,000 and 60,000 plants/ha) and
four nitrogen levels (0, 30, 60 and 90 kg NV ha) on the growth
and yield of garden egg.

Transplanting on 5th July 1989 significantly increased
nunber of |eaves per plant and fruit dianmeter while fruit
yield per plant, leaf area index and total dry weight per
plant were significantly decreased. The rest of the paraneters
tested were not significantly influenced by transplanting on
different dates.

| ncreasi ng plant population significantly decreased stem
di anmeter, nunber of branches per- plant, nunber of |eaves per
plant, plant |eaf spread, leaf dry weight, stemdry weig/nt and
total dry weight. Simlarly, fruit fresh weight, fruit dry
wei ght and nunber of fruits were significantly decreased wth
increase in plant popul ation. Nunber of |eaves per nf, |eaf
area index, fruit dry weight per plot and total yield per
hectare were however, significantly increased with increase in

pl ant popul ati on.



(vii)

Nitrogen application significantly increased all the
gromh and yield paraneters neasured over the control in al
the weeks studied. Fruit fresh weight, fruit dry weight per
plant. Fruit dry weight per plot and total yield per hectare
were progressively increased each additional 30 kg Nha up
to 90 kg Nha. Total fruit yield per hectare was significantly
increased from 4.19 tons in the control to 7.37. 9.98 and 11.55
tons by the application of 30, 60 and 90 kg Mha respectively
which correspond to 76,133 and 175% i noreasa owr the contro

respectively.

Significant interactions were recorded between the
factors on nost of the paraneters tested.

Simlarly, significant and positive correlation was
obtai ned between fruit yield nd all parameters tested except
nunber of days to 50% | owering which was negatively correl ated

with fruit yield.
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Chapter 1

. - INTRODUCTION

1.1 Origin and Distribution

GCarden egg, alsc known as agg plant, Aubergine, and
Brinjal, belongs to the family Solanaceae which also contain
sgveral other impartant sconomic crops such as tobacen

(Nicotiana fabacum), tomato (Lycopersicon esculentum), Irish

potate (Solanum tuberosum), the chilli and owest psppers

(Capsicum sppl) . It is & member of one of the largest gensra

-

5.7,

L PEY

~ The centre of crigip of the species has been ascribed? 5%

-

by different authors to both the Tropical African and the %q?n
: 3

. T
Indo-Burmese regions, It is widely cultivated in India and Zégz
g

of plants (Solanum) with over 1000 species.

"

is among the highest yielding vegetable crops (Leakey and
Wills, 1977). According to Purseglove, (196%), garden egg was
first taken into cultivation in India, whure wild plants occur,
Arabs took it into Spain and Persians to Africa. Howsaver,
Bhaduri (1951) and DOmidiji (1976) opinionated tﬁat parden sgg

possibly evolved independently in different parts of the World.

1.2 Bntani

Garden egg is an annual in temperate zones and perennial
in the tropics. Plants grow te aheight of G0-14) om and bear
fruits that are spherical to oval in shape. Growth is

indeterminate. 0Oriental cultivars bear more fruits that are



long and slender 15-30 cm long and 4-5 cm in diameter. Cn
maturation the fruits turn orangish-red (Yamacuchi, 1983).
Garden egg develops a moderately extensive rcot system
The main stem of mature plants is woody at the base and is
much-branched. The leaves are simple, alternate, larpe,
somewhat angled or lobed. The flowers occur sinely or in
clusters opposite the leaves. The flowers are perfect,
violet, purple or white, and mostly selfepollinated. The
fruit is a fleshy ovary varying in size (5-15 cm in diametaej,
shape (long, ovate or pyriform), and colour {purple, I%qht
purple, yellowish, stripped, or white), according to the

variety (Edmond et »l., 1975),

1.3 Ecolorical Hequirements/Cultural Practices

A warm seasun crop, rarden eece requiros continuous lane
warm weather during erowth and fruit maturation., The optimum
growing tempsrature is 22% - 30°C and ercwih stops at
tamperatures below 17°0. Therefore, the night temperature
should be warm., Garden egg grows best in well drained lighe
sandy loam. The scil should be slightly acid to slightly
alkaline (pH 5.5 - 7.2) (Yamaguchi, 1983).

Carden eggs are zrown from seedlings, The sesdlinesg are
raised in boxes or nursery beds and later transplanted when

they are 4-6 weeks old.



Many of the species are grown all the year round. The
garden egg is the most thermophyllic of the saolanaceous
vegsetable crops (Doswell and Jones, 1941). However, most of

the production 1s undertaken in the wet season. The crap is

grown in both home gardens using manure and in the fields
either alone or interplanted. It is grown on raised beds,
ridges or on the sides of posps carcying yams in the wst
season, In the dry season however when moistuma gonservation
is important, the ssedlings are planted on L{he flat or in
sunken heds.

The spacing adopted dapand on the varisty, Bip wvarieties
that cover wide areas are spaced wider gpart thap smaller

ones that cover less space.

1.4 Importance and Uses

As a vepetable, parden egg plays a very important role
in the human diet, supplying some of the things in which
nther food materials are deficieant. As a commonly grown and eaten
vegetable, garden cgc is therefore an important scurce of
vitamins and minerals for many Nigerians, It supplements
starchy foods in addition to being a cheap source of protein,
minerals and vitamins (Cyenuga, 1368, Oyenusa and Fetuge, 1875),
Garden cgg is also important in neutralizin- the acid substancus
produced in the coursu pf dipestion of meats and other
substances. It is also of value as rourhape, which promotcs

dicestion and helps to prevent constipation,
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Nutritional value has been found to be as follows,
protein 1.1%, water 93%, fat 0.19%, carbohydrate 4%,

vitamin A 70 1Y, vitamin B, 0.09mg¢, vitamin B8, 0,.02m¢,

2
niacin 0.Bme, vitamin C 7me, calcium 7 m¢,, iron 0.4 me,
magnesium 16mg and phosphorus 25 mg per 100 ¢ of edible
portion respectively (Howard,1962). A preliminary analysis
at IARI of 15 zep plant cultivars for ascorbic acid and
protein content indicated variation in ascorhic aecid from
14,0 mg/100p to 78.2 me/1C0 ¢ dry weieht and protein content
from B,45 to 12,.70% dry wsasiecht (Leaksy and Wills , 1877).

The raw fruits can be eaten in both their immature
and mature staces. Thoy may also be boilad, frisd or stuffad
in meats., Tha fruits of rardeén ere arc wdible from the time
they are one-third erown until they are ripu. They remain
in an edible condition for some time aftur thoy become fully
“rown and coloured (Thompson and Kelly, 1370). A number of
species are erown te a limited axtert for their leaves
(Kopba, 1981) whil: others are prown larecly for their
immature and mature fruits which are chowed row, coaokaed as
vuratables and alsc for seasonine other foods (Purseelove,
19695 Tologbonse, 1364), Some species are esrown because of

their medicinal importance while others like Solanum aviculare

are used for the extraoction of certain hormoncs. Amane tha

species, Solanum ~ilo appers to be the most popular in

Niceria and is wid.ly -rown during both the dry and wet seasaonc

and is used as a3 sourcu of food and income.
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1.5 0Objectives of the Study

In view of the importance and use to which garden egg
is put to and taking into coenisance the dearth of
information on the arronomy of garden esg, the present study

was undertaken with the following objectives.

1} To find out the effect of transplanting date,
plant population and nitrogen an the growth and
yield of parden cop.

2) To study the effect of interaction of the three
factors as it affects the growth and yigld of earden

eeg.

+3



Chapter 2

LITERATURE REVIEW

Ressarch on tho agronomy of garden egg in the sawvanna
scological zone of Nipuria has so far been very seanty,
zapeacially as repards the optimum freasplaatissg date sud
plant populstion that maximise vyisld. The varipus studiss
conducted on ths effect of compound fertilizers on garden
agg, do not supply adesguate information for evaluating the
effect of nitrogen on the growth and yield of parden agg.
Most of these findingswere inconclusive and eGnbradlct one
another oceasionally. Howswver, they provide ways of
understanding the fTactors that affeck the growth and yleld
of the crop, and alsa help in the selection of trealments

and design,

2.1 Effect of Transplanting Date on the Growth
and Yield of CGarden Egg

Garden egg is well adapted to both dry and wet seasan
cultivation (Tindall, 1968}, and can be cultivated all the
year round in most parts of the world wharever a continuous
long warm weather is assured during growth and fruit maturatio
(Yamaguchi, 1983). Howsver, where sharp differences exist
in climatic conditions (rainfall, temperaturs and shunshine),
within or between seasons, growth and yield have been found to
be better and higher when %transplanting coincides with warm

weather and adequate rainfall.



Rylski et al. (1S7€) examined the effects of different
soil temperatures on the development of young e2gg plant at
extreme seasonal air temperature, and found that, rising
soil temperature in winter accelerated growth, but lowerine
soil temperature in summer had no effect, 6 and extremely high
soil temperature causaspoor plant development. This confirms
the findings of Tindall (1968) who observed that the roots of
garden egy exhibit sensitivity to high soil temperature and
excessive soil watar; and Yamapuchi (1983) whe reported that
transplanting parden acp at temperature below 17°C stops

the effect of
growth. Similarly, Zguchi (19862) studiedf/different climatic
conditions on seed production of egp plant and found that
conditions at 8 m above sua levelwere fairly favourable, but
the daily mean temperabure at 703 m above s.a level was too
loew for good plant ~rowth.

Fonina (1978) found a direct relationship between the
number of days with temperature above 15°C and fruit set and
yizld. In a 4-year trial, the lowest yield wns produced in
the cool yaar’197§\&h;n maximum fruit set wss 9% while t“e highest
yicld was produced in the warm year, 1975 ,when fruit set was
25%. In a similar work, Nothmann 2t al' (1979) found normal
rrowth and flowerine in cultivars transplanted durine the hot
si:ason (lay-November), while in the cool s nrsun (Docember -
April) erowth wns slow -nd fruit quality peor both in size and

calour. This agrcos wikbh the findine of Mwos-~h (1970) who




ruported higher numbur ond weieht of sep plant fruit
transplanted durine the main wet season (May-July) than in
the shorter season (S:ptember-November).

Abdel-Al (1973) observed increasc in both early and
total yield in parden ee¢ and pepper transplanted in mide
Aucust compared with seedldmgstransplanted in carly fOctobar.
The hieher rninfall and warm weather prevailine in Aucust
wore regearded as the main reasons for such increases in
yield, Similarly, Varma et al. (1980) transplanted out
parden egpg at four different dates between 11th March to 1st
April, and reported thct the highest yield was obtained from
plants transplanted gn 25th March. This was corraborated
by Hammouda et al. (19¢2) who transplanted zard:n =gg on
several dates between 30th March to 2Znd June, and £ound thag
carly transplanting (h=tween late March and mid-Mayv) gave the
highest fruit and seed yields. In all these findings, sarly
transplanting thal gave the highest yield coincide with periods
af adequate rainfall, warm weather and low incidence of pests
and diseases. However, Moschini et al. (1980) reported that
overall transplantine on 5th February gave the highest yield

v+hen compared with Sth January and 5th March.

2.2 Effect of Plant Population on the Growth and
Yield of Carden Egg

The optimum plant population that gives the maximun
yield differs betweoen upecisgs and varietics under different
climatic conditions, resource availapility and nmanagement

practices,
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Srinivas and Gurta (1982) reported that commercially
produced egg plants are penerally grown with a spacing of
75 ecm x 50 cm to 6o cm x 40 cm giving a plant population
range of 27,000 to 40,000 plants/ha, depending upon the
season and plant architecture. They also reported higher
vields at higher plant populations. Similarly, Hammoura et al.
{1902), Rastogi et al.(1920) anc iletwally ot al. (13982)
obtained the highest yield at plant populations of 47,000,
49,000 and 55,555 plants/ha respectively when compared to
lower plant populations. In another trial on pepper grawn
ot 3 densities, 27,000, 55,000 and 110,000 plants/ha, yields
were reported to increase with plant population and the
greatest dry biomass (7.7 tons/ha) was produced at the highest
plant population (Stralec and Duda, 1281). Adelana (1976)
working on tomato at a raenge of 10,000 - 49,000 plants/ha
recorded the highest vield of fruits from a plant papulation
of 3C,000 plants/ha and fruit number declined as plant
population incrensed.

Kogbe (1982) reported significant yield increases in
garden egg as spacing decreased. However, vhen reduced
below 60cm x 45cm (above 37,000 plants/ha) yield decreased.
This agrees with the findings of Asiegbu nd Uzo (13084)
who observed incrzasc in yield with incroase in plant
population, but decrensed productivity por plant. However,
Ito. st al. (1970) d=clared a spacing of 200cm x 30cm(16,066

plants/ha) to be better for egp plant yisld than a2 closer
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or wider spacing. Similarly, CGerapdo (1981) did not find
any difference in yicld attributable to plant densities of
90 ecm x 60 cm (18,518 ~plants/ha) and 60cn x B0 cm (27,777 plants/
ha). Low plant population has also been found to increase
yiuvld per plant and better fruit quality (Seth and Uhayder,

2.3 Effect of Nitrogen on the Growth and Yield

of Garden Egg

0Of 211 essentisl nutrients nitrogon excrts
the most pronounced cffeact on plant growth and yisld. It
promotes vegetative orowth, delays maturity end is responsible
for the succulent quality of most vegetabls crops (Crady,
1978). Several researchers have reported 2 positive response
in eyg plant with nitrogen addition in respect of growth
and/or yield. This muy not be unconnected with the fact
that, nitrogen is &n essential constituent of eggplant
me2tabolites and chloruphyll necessary for prunoting aerial
vegetative growth, increasing the top-root ratio and easential
for fruit and seed formation (Olson et al. 1971).

Takahachi et al. (1979) reported that, at similar light
levels, plants receiving high nitrogen lev~ls ~rew faster,
produced flower buds earlier and had a larger number of flower:
than plants receiving low nitrogen levels. Similarly, the

hichest fruit set (29.,1%) and largest nlant: were obtained
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with nitrogen at 50 kg N as a basal dressine plus 25 kg
N/ha as 1% urea foliar gray as from transplanting plus a
further 25 kg N/ha as 1% urea applied as from flowering
(Rajeeven and Rac¢ , 1980). However, Addas-Kagya and
Norman (1877 ) reported that the effect of nitrcpgen levels

an flowering, fruit set and yield was not significant, i

%%
. . = - A M
although application of 85 kg N/ha greatly increased f;{;%;
L] ‘:.’_" S
vegetative growth of the plants. f<n¢&
(P55

70 kg N/ha in respsct of both $ruit and send yicld (Seth €%
and Dhauder, 1972); 100mg N/kg dry soil in respect of fruit

dry matter, sugar contcnt and vitamin C (Alieve, 1973);

80 kg N/ha in respect of total yicld (Sulikery,1977) and 140 ke
N/ha in respect of marketabls yield {Chakraborty gt 21., 1974),
Nitrogen applicatiun has also been found to incrsase plant
hzight, number of branches, number of lsaves ond that total
yield/ha increased significantly up ta 150 ke N/ha

(Ezeakunne, 1985), ;ivilarly, number of fruits and weights of
fruits per plot hava been observed to increase with rising
nitrogen up to 200 kg/ha (Kalyapa Sundaram and Sambandamy:, 197S).
Howsver, Gupta et >1. (1978} and Kogbe (1902) reportead

that yield of egg plont increased significantly with increase
in nitrogen up to 100 kg N/ha but geclined at 150 ke N/ho,
Though Gupta et =1 (1270) did not degect such depression in

yield at 150 kg N/hn.
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Nitrogen application has also been ohserved to
increase number of branches per plant (Singh and Sandhu,
1970, and Gill et al. 1974), dry matter production (Seth and
Ohauyder, 1972 and Ooikova, 1977) plant height, leaf area
index and stem diameter (Singh 2nd Sandhu, 1270) and early
flowering (Verma et »1., 1970). Doikova (1978) also reported
that nitrogen fertilizers have significantly raised the

yield of egg plant by 52%.

2.4 Effect of Interaction between Transplanting Date,

Plant Ponulstion nd Nifropen 1ov:ls on Garden sgg

Garden egg tronsplantod under favourablo environmental
conditions (warm wenthuor,adequate rainfall and sunshine) have
been found to make better use of availablc nutrients and
intur-plant competition minimized thus enabline the adoption
of higher plant popul-tion. However, incriesing the plant
population will incroase the inter-plant computition theraby
necessitating the ~nplication of higher luvuls of nutriants
to sustain maximum yinclds.

Rajput (1968) studied the effect of plant poepulation
and time of transplanting on growth and vicld of egarden gep,
and he found thot inturaction between number of plants and tin.
of transplanting had significant effects on erowth and yield,
Gerardo (1981) found chot at 18,918 vlants/ha, ceg pleo-" showea

2 pgradual respons: to nitrocan with sach incromont of 112 kg
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N/ha up to 450 ko i /ha. Whereas at a plant ronulation of
27,777 plants/ha, o slight decrease in ydeld was observed
with the application of 450 kg N/ha. However, Xogbae (1982)
did not detect any inturaction between nitroeg.n and plant
populatian, although ench separately increased yiaeld. Similarly,
interoction betwezn nitropen and plont population was not
significant on growth and yield parameters of pouppsr
(Ramachandran and Subbizh, 1981; Rastogi st 21., 198G).,
Interaction was not detected 2lso betwsan tronsplontineg date
and plant populntion on performangu of eord.n _e¢p, althoueh
gach treatment had =i -nificant effect on the vield of gardan

aeo  (Hammouda et ~1., 1982),
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Chopter 3

MATERIALS AND METHODS

3.1 Experimuntal Site

The experiment was conducted at the Horticultural
Field Unit of the Institute for Apricultural Research,

Ahmadu Bella University, Samaru Zaria, during 1989 wet season.
The site is located at approximately 11° 10'H, 07° 35'E and

6686 m above sea level in the Northern CGuinea Savanna ecclogical
zone of Nigeria, Sueet potato, ehilli pepner and winred bean
were grown at the site during the previous season,

The soil of the experimental site is o loam, described
as well drained often lecuche! ferrugineous tropical soil
(D'Hoore, 1964; Klinkenberg and Higgins, 1268), It is
characterized by low pH, low cation exchan-2 capacity,
low organic carbon and nitrogen but with hiech level of
potassium,

Total rainfall at Samaru in 4989 -a¢ 751.8 mm and
it was fairly distributed throughout the growine seacon.
Details of the physico-chemical analysis of Lho soil and
weather conditions during the period of the experiment are

shown in Tables 1 and 2, respectivsly,
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Table 1 Physico chemical propertizs of the soil of the
experimental site taken at two dapths during
18869 wet suason at Samaru

S50il property Scil Oupth (cm)

0-15 _15-30

Particle size distribution

Clay (%) 10 14

Silt (%) 42 40

Sand (%) 40 40
Teoxtural class Loam Loam
pH 1325

Water S 2D Z.90

0.01M CaCl, 4,80 5.00
Organic carbon (%) 0.3 0.46
Available phosphorus (ppm) 13.42 15,02
Total Nitrogen (%) J.04 0.05

Exchangeable bases (muq/400¢ soil)

Ca 1,06 1418
Mg 0.38 0.41
K 0.27 0.30
Na 0.10 0.10

C.E.C. £.20 6.40
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3.2 Treatments and Cxperimental Desin

Treatments consisting of factorial combinations of
two transplanting dates (5th July 1989 and 26th July 1988),
three plant populatiens (20,000, 40,000 and 60,000 plants/ha)
and four nitrogen lavels (0, 30, 60 and 90 kg N/ha) were tested.
This gave a total of 24 (2x3x4) treatment combinations which
were i1eplicated three times and laid out in a split plat
design. Transplantin; date was randamly allocated to the main
plots while the combination of plant gopulation and nitragpen

ware randomized and assiened to the subplots.

3.3 Cultupa) Fractices

3.3.1 Nursery managemncnt

The nursery plot was thoraughly pulwerised Lo preduce
a fine tilth and sevaral beds measyrinpg 2n° ware prepared ang
Z5th May 1889 and later on 15th June 1909. On each date
haalthy seeds of “olanum Eiggtvar.'white lighitvwere drilled
on the beds in rows 15 cm apart. The beds wuere then mulched
and heavily watered. The mulch was subscquently remaved
after the seeds have szerminated. The scedlinas were
rogularly watered and kept weed free till thz time of trans-

planting.

3.3.2 Site preparation
The experimental site was plouechad onco and harrowed
twice. The sit2 wns thun divided intao ruplications, =ach

replicate was then dumarcated into main and subplots. The
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subplots were built into raised flat beds of size 2 x 3.75 m
(7.5m2),

34343 Transplantine

Scedlings planted on 25th May 1989 wure transplanted
out to the field on 5th July 1988 while thosu planted on
15th June 1989 were tronsplanted out on 26th July 1983, In

cnch case the transplanting was done very coarly in the morning
and only healthy and uniform sized seedlines wure transplanted,
Plant spacings utilizod to achieve the ruquircd plant
populations are 75 x 66.66 cm, 75 x 33,33cm and 75 x 22,22~m for

20,000 40,0003 and £0,000 plants/ha, raespectivoely.

3.3.4 Fertilizer application

The nitrogen firtilizer used in the xporiment was
applied in two wqual split dosus in erouves Sem deen and
Scm away from each plant as pur troatment., The
first dose was appliccd two weeks after transplanting while
the second dose woas nhlied six wesks after transplantine.

In addition to the nitroren treatmants, coach plot received

a2 blanket applicatior of phosphorus (P205) and potnassium

(K,0) at the rates of A0 kg and 30 kg par hectare respectively.
The phosphorus and potassium fertilizers were broadeasted

at the time of site preparation. The sources used are coleciun
ammonium nitrate (2U% N) Ffor nitroeen; Sinple superphosphate
(10% PZUS) for phosyhorusy and muri-te of po.- 5 (B0% K,2)

for potassium).
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3.3.5 Weed_and pest control

Weeds were controlled by hoeing which was started
from 2 weeks after Lransplanting and cantinued at biweekly
intervals till about 10 wesks after transplanting when the
foliage cover of the crop was densa enouzh to smother
conpeting weeds.

The crop was spraved fortnightly with cyparmgthrin at the
rate of 50ml in 10 litres of water psr hectare using a CP=-3
knapsack sprayer for Lhe control of insects and their

larvae. Spraying was .ecrminated a wesk bafere haruest,

Mature fruits were harvested fornighily atarting fiom
seven weeks after transplanting. Harvesting continued till
thirteenth week after transplanting when the nlants have

stoppad flowering and the remaining fruits have ripened.

3.4 Data Coli=ction

J.4.1 Meteorglogical data

Data on rainfall distribution, maximun and minimuym
temperature readings, sunshine hours and relative humidily
at Samaru durine 19207 weit season were obtained from the

Meteorolorical Station, IAR, Samaru.
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Table 2: Total rainfall, maximum ond winlinum temperatura, rolative
kR . humidity ond sunshine hours at ten day interval during the
i “perioct of the experiment at Samaru in 1988 wet season.
R vc“:—_‘ -_ . .-.': A . _ _ -
Manth Doys Total Tarmperature Reléfivé N
rainfall (°C) Humidity Sunshihs
. o (hours)
{om) s min. £%)
BN nMe
My 1-10  39.3 2.4 20,2 3.8 28,3 5.88
11-20  20.5 33.0 20,5 57.6 37.3 7.70
21-31 52.2 g 20.4 £3.7 45 .7 9.47
Jun 1«10  55.4 3.9 20.8 70.C he .2 7.84
11-20  21.03 1.9 20.5 £9.0 54.0 B.52
21-30 48.0 28044 18.7 79.8 Ga.8 .07
July 1-10 2%.9 3a0.a 20.48 84.0 R3.6 7.85
11-20 31.5 2.3 19.4 a0.9 53.5 .35
21-31 101.3 29.4 19.7 1.9 66G.C 5,70
August 1-10 55.1 27 .4 19.5 2.4 /0 .G 4.27
1120 28.9 20, 13.4 d1.3 £69.7 G.45
27-31 85.5 20.5 19.1 61.4 G7.0 5.62
Supt =10 74.7 20.60 19.1 B1.7 7.6 5.3
11-20 29.9 3.1 10.2 /7.8 re.3 6.91
21-30 9.7 30.7 19.3 75.6% 64,7 7.10
ot . 1-10 51.9 3.1 12.3 7.9 653.5 7.51
11-20 1.0 30.7 17.8 £1.7 A3.2 B.11
21-3 Nil 31.2 12.7 22 .1 22 .4 g9.C9
| Sourcs. Metzorolosical Unit, Imsitute for Arricultural Roscorch, Samoru.

Zzpda, Nigeria,
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2.4,2 Soil analysis

Soil samples were randomly taken from two soil
depths (0-15 and 15-30 cm) from differeat locations at
the experimental site using a tubular auger. The gscoil
samples were taken after ploughing and harrowing but before
fortilizer applicatltm*bulked and analymad fer physical and
chemical properties.

The texture was apalysed by the Hydrometer method
(Boyoucos, 1951) and the textural claee determined by the
so0il texturs triafnple. Total nitragen was devapgiped bv the
wacro-Kjeldhal procedure (Bremner, 1965;) .nd -vailable
phaosphorus by the method described by Troug (1930).
Exchangeable cations wure detemmined by the acctic acid methad
(Reith, 1367). pH ard arganic carban werce dotamained using

tLhe standard proacadurss described by Black (15C3).

3.4,3 Assessment of Crowth characters

Far the assassmeat of prowth charactsers, random
sample of six plantc was selacted from z2ach plat and
tagged., Observations on growth parametzar:s were conducted
on the tagged plants at biweekly intervals bosinning from the
third week after transplanting, Plant h is0ht was found by
neasuring the heipght of cach tagged plant from ground lovel
to the tip of thu tauriiinal bud, Nunber of lcaves per olant

was found by countin~ "he total leaves on uach taggud plant
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while the number of luaves per m* was found by €alculating

“r- number of l.cves in an area of 1 mz. Number

of branches per plant wis also found by counting the main
ond primary branches on sach of the tageged plants. Stem
diameter was deterwincd by measuring the stii~irth of each
tagged plant at ground level with a calipur. Plant leaf -
spread (canopy sproad) was determined by laying a ruler
across the distal ¢nds of opaned foliage and mcasuring the
distance between th.a.

Leaf  area index (LAI) was determined hy the mgthod
duscribed by Watson (1258). Two plants werc randomly chossn
from the outer rows ~nd removed. Their leavcs were then
dutached and piled onc on top of the othur. A cork borer
with a diameter of 1.20 cm was run through the pile of leaves
so that leaf discs wuarue formecd. The numbir of complete
discs was counted and ricorded. The discsc with rumaining
laaves ware than oven dricd to a constant woizght at o
tumperature of 70°C. The leaf discs 2nd th: romaining lsavas
were weighed separatcly andfeight recorded. Average dise
weight was determin.d by dividing the total lusf disc weieht

by the numbar of lu~f discs. Leaf aresa of thy sample was

thun calculated usiny the following equrtion:
- ]
Leaf area = KX xf

V4
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Whore x waipht of the leaf disc in grams
y = weight of the remaining leaves in the sample in grams
Z = average disc weight in grams

P = disc arun in cm?

This was thun used to calculate the leaf aren index as

follows:

2
Leaf arca in cm

Leaf area index =
Ground area

3.4.4 Yield and yield-related characters

Fruit yield per plant wie determinugd by findineg the
Fruit££5f3nt of total fruits harvested from -11 tageed
plants and dividine by the number of tageud plmais, Numlcer of
fruits per plant w-5 found by dotermining the werape number
of fruits harvestoed +rom the tagped plants. Fruit diomcier
was determined by monsurine the diameter of fruits
from tapgped plants of coch plot with 2 . cnliper. Leaf and
stum dry matter wos dotermined by harvesting two plonts from
the outer rows and suparatine each into 1lo~F, stom and othurs
(flowurs buds and fruits). Thase were thon ovun dricd to
constant weight ot » Looperature of 70°C. The suparate
weights were then rocorded. Total dry weicht per plant was

found by pooling :11 dry woight from ths harvested plants.



Similarly, fruit dry weight per plant was dotormined by oven-
dryinp harvested fruits to constant weieht ot o temperature
of 70°C, while fruit dry weight per plot wazs dutermined by
finding the averase ury weight of fruits sor plant and @Qultiplyi. -
by the total numbur of plants in that plat,

Number of drys to 50% flowsring was ditormined by
recording the number of days when 50% of the plants in 2ach glol
have reached anthesis, The total nitroven content of fruits
was determined usingppepe -Kjzldahl produccdurc, The values

woere then convertod into percent crude nrotcin.

3.5 Statistical Analysis of Datn

An analysis of voriance was carriad out to test for
sipnificance in th. Lpurtment cffects usine Lthy F'test
us described by Snudcocor and Cochran (1967). Where the F otest
is sipnificant, Duncan HMultiplce Rang2 Test (Duncan, 1955) was
uscd to evaluate diffuronces amone tregatmont muans. Carrelatign
study was also carrii.d out between fruib yiclu and other
characters to find the presence of and or tha depree of their
association. Raerression analysis wns also conducted to

determine the yield responsc of ecarden opp to plant

population and nitroeran. . ’ :
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Chapter 4
RESULTS

4.1 Ceneral Observation

Crap growth and performance was generally good
throughout the period of experiment, although senescence set

in at 12 weeks aftaer transplanting,

A slight incidence of Cercospora leaf spot was observed.

Limited attempt was made to control ths dissase as it
occured very late in the season and only few plants were

affected and these ars consequently removed and destroyed.

4.2 Effect of Transplanting Date, Plant Population

and Nitrogen on the Growth of Carden Egpgp

4.2.1 Plant_height

There was no significant difference in plant height
due to transplanting date and plant population in all the
weeks tested. Nitrogen application however, significantly
increased plant heipht over the control (TzLle 2},

Application of nitrogen significantly increased plant
height over the control, however, there was no significant
difference in plant height due to the different nitrosen levzls
at 3 and 5 weeks after transplanting (WAT). Application
of 20 kg N/ha significantly increased plant height compa:c.

with 30 kg N/ha in the remaining weeks studied., There was nn
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Table 3 Effect of transplanting date, plant population and
nitrogen on the height of garden agg (cm) durine
1988 wet seascn at Samaru

Weeks after Transplanting
Treatment 3 5 7 9 11

Transplanting date

3-7-1989 11.00 29.50 50.43 55.34 64.19
26-7-1989 6.56 23.30 50.23 56.33 57.73
SE # 2.350 3.050 2 480 1.110 1.430
Plant population (plants/ha)

20,600 B.46 24.53 51 84 56.51 62 .54
40,000 8.70 26.98 49,28 53.54 57.87
650,000 9.17 27 .58 47 .86 55.94 58.99
SE 2 0.450 1.140 1.710 1.780 1.750

Nitrogen (ka/ N/ha)

0 6.93b 18.22b 35.22¢ 38.74c 42.%4c
30 9.09a 2B.3%9a 51.15b 565.81b 61.90b
60 9.04a 29.32a 55.72ab 62,.32a 68.55a
50 10.06a 23.67a 50.22a 64.A6a 70.26a
SE 2 0,520 1.310 1.980 2.050 2,030
Interactions
DxP NS NS NS NS NS
[IxN NS NS ME NS NS
PxN NS NS i3S NS NS
DxPxN NS NS NS NS NS

Means in a column oFf any sat of treatment followed by unlike leiteor(s?
are significantly different at 5% lev.l of sivnificance usin- DURT
NS = not significont
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difference in plant height between 60 kg N/ha and 90 kg
N/haiﬁ%r%oain%aﬁps‘%%tq’gﬁ.cally at 7 WAT, difference between
them was however significant at 9 and 11 WAT,

No significant interaction was recorded between the

three factors on plant height.

4,2.2 Number of branches per plant

Data on the effect of transplanting date, plant
population and nitroeen on the number of branches of parden
egg recorded at 3, 5, 7, 9 and 11 WAT are shown on Table 4a.

Number of branches produced by garden agg plant were
not influenced significantly by transplanting on different
dates in all the weeks tested.

Similarly, plant population did not significantly
affect the number of branches produced by garden egg at 5, 7 and
9 WAT. However, increasing the plant population from
20,000 to 40,000 plants/ha significantly increased number
of branches at 3 WAT, while decreasing the number of branches
at 11 WAT. 1In both weseks, 40 and 60,000 plants/ha were
at par statistically.

Nitrogen applicotion increased number of branches
per plant significontly over ths control in 111 the weeks
studied, There wns ro significant difference in number of
branches between thc various levels of nitrepen ot 3 WAT.

Appli~-~*ion of 90 kg N/ha produced the highest number o



branches, followed by 60 kg N/ha which was alsco significantly
higher than 30 kg N/ha at 5 and 7 WAT. However, application
of 90 kg N/ha did not significantly Increase number of
branches over 60 kg N/ha but the two levels produced
significantly more branches than 30 kg N/ha at 9 and 11 WAT.

A significant interaction was recorded between
transplanting date and plant population at 3 WAT (Tabls 4bl.
When the same plant population was compared at differant
dates, it was observed that, early planting rasulied in
significantly higher branches than late planting, W%hen the
same transplanting date was compared at varying plant
population, on 5¢h July 1963, 20,000 plants/ha produced
significantly lower number of branches than either 40 or 60,000
plants/ha. The difference between 40 and 650,000 plants/ha
was not significant statistically. On 2Bth July 198C,
the three populations did not produce significantly different
numbar of branches.

A significant interacticn was also observed betwcen
transplanting date and nitrogen at 5 WAT (Table 4c). ‘When
the same nitropen level was compared at differeni dates, early
transplanting pro‘uced significantly more number of oranchas
than late transplantinz axcept at 0 kg N/ha when the -
two datces were at par statistically. When the samz
transplanting date was compared at varvine nitro.ue levels,
60 and 80 kg N/ha did not produced significantly«ifferent

number of hbranches, but the Lo produced significantl. nmore
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Table 4a Effect of transplantine date, plant population and
nitropgen on number of branches produced by garden cov
plant durins 1989 wet ssascon 2t Samaru.

Weeks nrter transplanting

Treatment 3 5 7 2] 11

Transplanting dnte

5-7-1989 3.65 7 .48 Q.47 10.18 10.06
26-7-89 0.94 5.58 8.92 g9.27 10.32
8E = 0.490 0.560 0.710 0.960 0,580
Plant Population (nlants/ha)

20,000 1.88b 6.42 9.67 10.79 %4.552

10,000 2.43a 6.44 8.GE 9.66 Q.734
60,000 2.97a 6.71 .30 9.66 9.273b
SE ¢ 0.170 0.210 0.340 0.390 0.400
Nitrogen (ke N/hn)

a 1.36b 3.92d 6 17d 6.83c 7.34c
30 2.50a 6.38¢c ad.%1:e 9.14b 9.57b
60 2wl 7.53b 10.370 11.36a 11.49x:
90 2.61a £.252 11 .51 12.76a 12.3ba
SE ¢ 0.200 0.250 g.380 0.450 0.460
Interactions
OxP " NS NS NS NS
OxN NS - M5 NS NS
P xN NS NS NS NS NG
UxPxN NS NS NS NS NS

Means  in a column of any set of treatient followed by unlik
lztter(s} are si-nificantly differant ~t 5% level of
sirnificance usine ONRT.

* = girnificant.
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Table 4b Number of branches of garden egg at 3 VAT as
influenced by transplanting date x plant population
interaction during 1983 wet season ot Samiru.

Traatment _ Transplanting Date

5-7-1989 26-7-1989

Plant population (plants/ha)

20,000 2.79b 0.%98c
40,000 3.82a g0 nac
60,00C 4.25a 0.490c

SE = 0.240

e . — e - —— e

Interaction means followed by unlike letters are signifiaantly
different at 5% level of sivnificance using DMRT.

number of branches than 9 kg N/ha on 5th July 1989. On the
secand dnte, application of 00 kg N/ha did not

produce rmore number of branches than 30 kg WN/hi but the two
significently produced more nunbers of branches than 0 kg N/ha

and less number of branch.s than 80 kg N/ha.
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Table 4c Number of branches of garden egg at 5 WAT as
influenced by transplanting date x nitraogen
interaction during 1709 wet season at Samaru.

Treatment Transplanting Onte
5-7-1988 26-7-1389

Nitrogen (kg N/ha)

0 4,38d 3.44¢
30 T 7.14b 5.64c
50 9.00a 6.N6c
90 9,44a 7.06h
SE + 0.350
- ——p e

- ; L
Interaction means folleowed by unlike letterls) arc siomificonkly
different at 5% level of sisnificance using DMRT.

4,2.3 Number of leaves per plant

Rzsult of the effect of transplanting date, nlont
population and nitrogen on tha number of leasas produced by
gardan egg plant is praesented on Table 5a.

Wumber of leaves par pl nt ware not stongricantly inf lucnes
by tronsplanting date ot ' 3, 7 and © VAT,
Transplanting on S5th July 1982 produced sigmificantly
morz number of leaves th:n transplanting on 26 July 1940 at

5 and 11 WAT.
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There was no significant difference in numbar of
leaves produced per plant when plant population was?
incruased from 20 to 40,000 plants/ha at 3, 7 and 11 VAT,
However, increasing the plant population to 60,000 plonts/ha
significontly reduced numbzr of leaves when comparcd with
20,000 plants/ha at 7 and 9 WAT while it was increnscd at
3 WAT. There was no differcnca between 40 and 60,000
plants/ha in all the weeks tustad, and the two lcvels
produced significantly less number of leaves than 27,000
plants/h2 at 9 WAT. Similarly, there was no diff runce between
the three populations 2t 5 WAT.

Application of nitrogun produeed sigoificantly marc loaves
than the control in all t42 winks tested. Application of 80
kg N/ha produced significantly morc leaves than GO0 ke /ha only
at 9 WAT. The two levels producged significantly mor: loaves than
30 kg N/ha at 3, 7, 9 and 11 WAT. AL 5 WAT, application of
30 kg N/ha was at par with 60 kg N/ha but produced significantly

fewer leaves than 90 kg N/ha.

A significant interaction between transplantin:- rlate
and plant population was recorded at 3 WAT (Table &b,
When the same plant population was compared at different
dates, number of leaves per plant was significantly increassed
by transplanting early. When varying population levals were
compared at the same date, it was found that, increesing plant

higher, mbar of lesves on :th

population prpdyced significantly
July 1989. However, number of leaves were not sionificantly

affected by different population densities on 2Gth July 18089,
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Table 52 Effect of transplanting date. plant population and
nitropen on the number of leaves produced by parden
epe during 1989 wet season at Eamaru.

Wecks After Transplanting
Treatment 3 5 7 9 11

Transplanting dats

5-7-198%9 14.03 37.20a 51.87 72.30 80.Bb~

26-7-1989 7.94 29.47b 62.0% 66.52 69.81b

SE + 2.630 0.780 3.370 4.920 1.490

Plant population (plonts/ha)

20,000 9.80b 34.45 61.452 B81.84a B87.42n

40,000 11.06ab 32.60 £5.23ab 69.91b 71.68ab
60,000 12.089a 33.10 54.27b 60.97b 86.61b

SE + 0.520 1.140 2.320 3.400 2.730

Nitrogen (ke N/ha)

8] 7.92c 22.60c 39.07¢ 45.85d 52.28¢c
30 10.90b 33.71b 52 .21b 60.29¢c 68.035
60 12.82a 37.04ab €5 39a 60.58b 88.24~
90 12.31a 40.19a 71.26a 96.90a 82.4C»
SE = 0.600 1.320 2.600 3.930 3.450
Interactions
DxP » NS NS NS NS
OxN NS NS NS NS NS
PxN MS NS NS NS NS
DOxPxN . NS NS rne NS NS

Means in a column of any set of treatmunt followed by unliic
lutter(s) are si~-nificantly different 2t 5% lovel of signifin nco
using DMRT,.
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4.2,4 Number of leaves par m?

Table 6a shows the eflfact of transplanting dat=, plant
population and nitrogen on the number of leaves per m?
of garden egg.

Changes in date of ftransplanting bhad no sicnificant
influence on the number of leaves per m?* of gard:n zge,

Increasing plant ponulation sipnificantly increased

number of leaves per m? of garden egpe, 650,000 plants/ha

40,000 plants/ha which also produced significamily ihe
hicheg nunber of leaves/m? when compared with 20,000 %{ﬁfﬂ
plants/ha. 'gg
Nunber of leaves/m? was significantly increased by [y
the application of 20 kg li/ha cver the contral in all tha *}
weeks studied. Application of €0 and 90 kg N/ha preduced sigfie
ficantly more leaves/m? than 3N and 0 kg N/ha at 7, 9 and 11 WAT.
Houever, the difference hetwsen H0 and 20 kg M/ha w:3 not
significant at 7 and 11 WAT. Similarly, there was no
difference between the nitrogen levels at 3 and 5 LiAT.
Interaction betwean transplanting date and nlant population
sigenificantly affected number of leaves/m? at 3 and 5 VAT
(Table 6b). Whan the same population was comparcd ~L different
dates, it was found that transplanting early increas2d number

of leavas/m? at 40 and 60,000 2lants/ba uhereas the iy " rence
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Table 5b Interaction between transplanting date and plant
population as it affectgthe number of loaves of
garden egg at 3 WAT during 1989 wet season at
Samaru,

Transplanting Dotz
Treatmant 5-7-1949 26~7-1889

Plant population (plants/ha)

20,000 11.62¢ 7.98d
40,000 14.17b 7 .96¢
60,000 16.31a 7.070
SE + 0.730

—— -—

Interaction means followed by unlike letter(s) »ro significantly
different at 5% lavel of significance using DMRT.

between the two dates was not significant at 20,000 piants/ha
in both weeks,when the differnont population densitics were
compared at each date, it w2:s observed that increzsing plant
populntion significantly incraised number of leaves/m? on
each datz and in both wecks.

A significant interaction was also observed botween
plant population and nitrogan ot 3, 5 and 9 WAT (Table &cl.
When the scme nitrogen leval wos compared at diffocont
transpl-nting datzes, it was found that increasine th. plant

populotion resulted in significantly higher numbor of leaves/m?

in 211 thu weeks.
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Table Ga Number of losves per m* of rardcn agp as influsnced
by trancplantineg date, plant population and nitropun

durins 1988 wet sgason at Samaru.

Weeks aftcr transplanting
Treatmant 3 5 7 9 11

Tronsplapting date

5-7-1989 59.2¢8 149.25 204,04 281.5% 308,286
26-7-1989 31.61 116.56 2311.69 257.87 270 .43
SE « 11.4680 16.04 16 .65 22 .16 17 .70
Plant population (plants/hn)

20,000 19.63c 68.00c 122.81¢c 163.71c 18&.78¢
40,400 44 .170H 132.08b 220.93b 279.587b 301.5%h
60,000 72.56a 190.863~ 325.65: 365.8%a 378.70n
SE # : 2.930 5.648 10 .25 14.32 17.86
Nitrogen (kg N/hn)

-0 31.53h A8,11h 151 . 22c¢ 170.13d 193.35¢:
3o 45,392 135,73: 206.20b 230.52c 260.04k
80 53,36 150.75n 297.184 305.78b 336.80n
80 51.5%3a 157.03m 277.952 372.54a 366.544
SE 3 3.38 6.51C 11.87 16.54 20.73
Interactions

DxP . * NS NS NG

DxN NS NS NS NS NS

PxN * * NS * NS
DxPxN NS NS NS NS NS

Means in o column of any set of treatment followad by
unlike letter{s) are sipnificantly differont ot 5% level of

sicnficance using DIRT.
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- Table 6b Interaction bstween transplentine date and plaont
aopulation as it offects the numbur of leavaes/m? ot

3 and 5 WAT durine 4989 wst suason at Samaru,

Weecks /After Transplanting
Treatment

{2
|83

© s —

Transplanting deta

5-7-1989 26G-7-148% 5-7-1389 26-7-18813

Plant population (plants/ha)

20,000 23.33cd  15.92d 74 .2 58 51.75¢
40,000 55.07b  31.67¢ 146.000e 118,174

60,000 07.871  47.25b 227,500 169.77b
OE + _ 4140 7.870

- e

Interaction me:ns within a wagk followsd by unlike lettor(s!

ara significantly diffurent at 5% lavul using DMRT.
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<1 0le 6¢c Interaction between plant population and nitro,en 25 .t sffects the number oi leay u\nm of g=
egg during 1959 wet season at Samaru.
Weeis aiter transplanting
Treatment L 3 . (S 9 .
Plant population (2lants/h
20,000 40,000 60,000 20,000 40,000 ©0, 000 20,000 40,000 60,000
Hitrogen (kg N/ha)

0 14,58d 37.50bed 42.,50bc  52.50f 94.53de 117.00d 109.953f 190.43def 210.02¢
o0 19.58cd 42.33bc 74 .25a 63.75ef 134 e17Lc 209.26a 138.101 235,174 318.28¢
50 23.00cd 48,33b 88,.75a 72.08ef 140,70 239.5%a 184 ,86def 327.20bc 405,29b
90 21.33cd  48.50p 8L.75a 82.67ef  158.,07b 228.76a 221.94d 3C5.88bc  529.79a
5B % 8.250 11270 23 + 040

Interaction means within a
significance using DMRT.

week followed by

unlike letter{s)  re

significantly different =zt 5% level e¢f
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When the sams plant
population was considersd at varying nitrogen luvels, sams
number of leaves/m?* was producud on application of 30, 60 aad 80
kg M/ha at each plant population at 3 and 5 WAT. Thu 3 levels
howuvor, produced cignifieantlypmore leaves/m? over ths control
at 60,000 plants/ha at 3, 5 and 8 WAT, and af 40,000 plants/ha
at 5 WAT,

4.2.5 Plant leaf spread

Table 7 shows the effect of transplaatinpg date, plant
populaticn and nitrogen on leaf spread of parden cg~ at © WAT,
Transplanting date did not significantly influvence “ha leaf
spread of garden egg.

Increasing plant population from 20 to 43,000 ;lapts/ha
significantly decreased plant leaf sprgad. Howaver, a further
increase in plant population to 60,000 plants/ha haod no
significant effect on leaf spread of garden ege.

Leaf spread was significantly increased oy the application
of 30 ko N/ha over the contrcl. 30 kg N/ha however produced
significantly lower leaf spread than 60 and 90 ke N/ha which
are statistically at par.

Thera was no significant interaction petween the factoes

on plant leaf spread.
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Table 7 Effect of transplanting date, plant pepulation
and nitrogen on plant leaf spresd (cm) of garden
egeg at 9 UAT during 1989 wet senson at Samaru.

Treatment Plant le-7 sprend (cm)

Transplanting date

5-7-1989 7%.21
26-7-1989 26,24
SE s 7.000
Plant population (plants/ha)

20,000 A3.247
40,000 72.45b
60,000 79 .00b
SE # 2,650
Nitrozen (kg N/h:)

0 55.83¢c
30 55.%21b
60 92 .20~
40 88 CSa
SE + 3,060
Interactions
DxP NG
Dxi fS
PxN NS
OxPxN NS

Means in a column of =ny set of treatmont followed by unlike
letter(s) are significantly different ~t 3% level of
siznificance usine DMRT.



4,2,6 Leaf area index

Leaf area index was not significantly influenced by
transplanting on different dates at 6, 8 and 12 WAT (Table 8a).
Transplanting on 26th July 1983 however increased leaf area
index over transplanting on 5th July 1989 at 10 WAT.

Leaf area index increasad significantly with e=ch
additional 20,000 plants ‘ha upto 60,000 plants/ha at 3 VAT.
There was no difference betwesen 20 and 40,000 plants/ha at
B8 WAT, but the two levels produced significantly lower leaf
area index than 60,000 plants/ha. Similarly at 10 “AT ULhere
was no difference between 40 and 60,000 plants.ha but the
two levels produeed significantly egreatar leaf area index than
20,000 plants/ha. Therz w~s no difference bgtween Lhe thrse
levels at 12 WAT.

Application of 30 k- [l/ha produced significantly
higher leaf area index thzun O kg N/ha in all the wecks
studied and significantly lower lea® area index than 90 ke
N/ha in all weeks tested. There was no difference belwaen
30 ond B0 kg N/ha at 6, B and 12 WAT. Similarly thers was
no difference between 60 and 30 kp N/ha at 10 WAT,

Leaf area index was significantly affected by on
interaction between plant populotion and nitroecoun ot 12 VAT
(Table 8b). When varvinr nitrogan levels were comparced
at samc plant population, it was observed that ~aplication
of 90 ke N/ha pi-oduced significantly the highest lunf area
index ovir other levels at 60,000 pleoats/h-.
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Table 8a Effect of transplanting date, plant population nnd

nitrogen on leaf area index of garden eee durine 1889
wet scason at Samaru.

Weeks after transplanting

Treatment 6 8 10 12

Transplanting datc

5-7-1389 0.96 2,20 2,24b 170

26-7-1989 1.11 3.04 3.16a 1,82

SE 0.230 0.420 N.130 04380
Plant population (plants/ha)

20,000 0.65¢ 2.02b 2.09b 1.65

40,000 1.05b 2.52b 2,91a 1.7%

60,000 1.41a 3.32a J.11a 2.08

SE # 0.100 0.250 0.250 0.450
Nitropen (ke N/ha)

0 0.37¢c 1.33¢ 1,50, 1.00¢
30 0.984b 2.23b 2.16b 1536
60 14186 2x75b 3.34a 1.81b
80 1.64a 4.13n 3.80a 2.92a
8E # 0.120 0.2350 U.270 0.180
Interactions
DxP NS NS NS
DxN NS NS NS NS
PxN NS NS NS .
DxPxN NS NS NS *

Means in a2 column of ~ny set of trectment followed hy unlike
latter(s) are sisnificntly different ot 5% level of sipnific.ace
usine DMRT.



The differunce between thc nitropen levels was also
not significant at 40,000 plants/ha. .a. At 20,000
plants/ha, thers was no diff.rence between 60 and 90 kg N/ha,
but the two levels produced significantly higher laaf area
index than 0 kp N/ha. Ther: w:s also no differunce botwaen
30 and 60 kg N/ha,

A sucond order intoraction involving the thruc treatments
was also recorded at 12 WAT (Table B8¢). The highust index
was produccd at a plant population of 60,000 plants/hn in
combination with 90 kg N/ha whun plants ware tranaplint.d on

5th July 1989,

Table 8b Interaction het.ciqn plant population and nitropen
as it affects loaf nrea index of gardun .erg -t
12 WAT during 19892 wut suason at Samaru.

Plant Populction {plants/ha)

Troatments
20,000 410,000 61,000

Nitrogen (kp N/ha)

0 0.772 1.07de 1.14du
30 1.22ds 1.84bcd 1530
A0 1.91bcd %.78%cd 1.72¢cd
90 2.68b 2:15be 3.83
SE ¢+ 0.300
Inturaction mzans followsd by unliks letter{s) ars cvignificantly

different at 5% level of sirpificance using DIRT,
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Table 8¢ Intecraction botwsen transplantin - dato, pl-nt pepulstion and nitroaen
as it affucts tho leaf area index of rorden epe at 12 WAT durdne 1988

wet season 2t Samaru.

Trankment

Transplanting date

| 5-7-4989 5-7-1G88 5-7-1988 5-7-1963 26-7-1989 25-7-2963

Plant population (plants/hal

20,000 40,000 GG ,00d 20,000 40,000 60,006

Nitrogun (ke N/ha)

0 0.57¢ 1.05ds 1.67b-¢ 0.9%de 1.10ce- Tk
30 1.46de 2.00b-u  1.28cds 1.28cde 1.68b-¢ 1.78b-u
60’ 1.900b-¢  1.27cde  1.37cde 1.92b-¢  2.3Mbed  2.11bud
4 2.68hc  1.27cds  %.76A 2.67bc  3.04b  3.10b

stz o+ 0.430

Interaction means followd by unliks letter(s) -ro sienificontly different -t

5% level of significonce usine DIRT,



4.2.7 Stom diameter

The effect of transplantinpg date, plant population and
nitrogen on the stem diameter is shown on Table 9%a.

Stem diameter was not significantly affected by transplanting
date in all the weeks tested.

Increasing the plant population from 20 to 40,000
plants/ha significantly reduced stem diameter. Hawsver, there
was no difference between 40 and 60,000 plants/ha in all tha
weeks studied,

Stem diameter was significantly increasaed hy tha additian
of 30 kg N/ha up to 90 k= MN/ha at which the thicikee. ;irth was
producad at 7, 9 and 11 YWAT. There was no diffarenc: between
60 and 90 kg N/ha at 3 AT, bul the two levels nroduced
signficantly thicker sem than 0 kg N/ha which also
prooeed significantly thicker stem than 0 kg N/ha,

Significant interaction: between transplanting date and
nitrogen was observed at 7, 9 and 11 WAT (Table Ohl). Uhen
the same date was compared at different nitrogen lavel,
it was found that late traonsplanting produced significantly
thickar stems when 80 kg N/ha was applied at ?' 9 and 11 WAT.
The difference between the two dates was not significant at

cgeept 90 kg N/ha
othir 19“?1$£?t 7 and 2 WAT. However, early trunsplacting
pfrduced significantldly thicker stems than late plantine at
gach nitrugenefgsgffgg *? ”K?? Whan different niiruren

s

levels were compared at the sanse date, the diff-rznc
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Table 9a Effect of transplantine date, plant population and
nitroycn on the stem diameteor (cm) of rarden cep

durin: (198S wet season at Samaru.

Treatments Weeks after transplanting
5 7 9 11

- e

Transplanting dnte

5-7-1889 4:.23 1.49 1:51 1.70
26-7-1988 1.23 1481 1.58 1.61
SE 2 0.001 0.250 0.050 0.040
Plant population (plants/ha)

20,000 1+33a 1.5Bn 1.60a 1.78a
40,000 1.22b 1.460 1.582b 1.63b
60,000 1.15% 1.43b 1.51b 1.59b
SE = 0.30 0.030 0 030 0.030
Mitropon (ke N/hn)

8] 0.84¢c 1.144 1.20d 1.31d
a0 1.20b 1.38c 1.%6¢c 1.54¢
50 1.36a 1.65b 1.69b 1.83h
90 1.432 1.2%a 1.93n 1.952
SE 0.040 0.030 0.040 0.040
Inturactions
DxP NS NS NS NS
DxN NS - - *

PxN NS NS MS NS
DxPxN NS . NS NS NS

Maans in a column of ~ny sct of treatment Ffollowed by unlike

letter(s) are si=nificantly different at 5%

using OMRT.

level of sionificnes
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betwecn the various levels was significant at 26th July

1983 in all the weeks. Howzver, there was no diffurrnce
between B0 and 90 kg N/ha on 5th July 1989 at 7 and 9 WAT.
The two lcvels were higher than 30 and 0 kg N/ha at 7
and 11 WAT. The difference between 30 and.BD kg N/ha was

not significant at 9 WAT.

4.2.0 Leaf dry weipght

Tablz 10a shows the eoffzct of transplanting date, plant
population and nitrogen on the leaf dry weight of gardsen gge
recorcded at biwsekly intervals,

Leaf dry weight was not significantly affactud Ly
transnolanting on different datus in all tha wecks studied.

Increasing plant population from 20,000 to 49,700
plants/ha significantly ducriased leaf dry weight in a2ll ths
weaks studied. Further incranse to 60,000 plants{ina
decransed leaf dry weight only at 10 WAT. In other woeks, there
was no difference betwa2en 40 and 60,000 plants/ha.

Application of 30 kg /i significantly piroduccd
hgavier dry lgaves than 0 kg wW/ha in all thu wieks
tastud, but lighter dry luaves than 60 kg N/ha Ak
10 and 12 VWAT. Heaviest dry loaves were produced on application
of 90 kg N/ha which was signiTicantly higher than 2all other
lavcls., There was na diffarunce between 30 and 60 ko N/ha at
& ~nd O WAT.

A significant interaciion was recorded betwaon transplanting

dat. and plant population -L 6 nd 12 WAT (Tahl: 1), When the
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Teble 96 Transplantinz dnte x nitropen intercction ns it affects the stom

diameter [cm) of garden uwgp durine 1939 wet season at Samaru.

Wocks ~flur Tronsplanting

Troatment 7 ] 14

Transplanting dats

5-7-1989 26-7-1989 5-7-1989 20-7-19R89 5-7-1808 40-7-188Y
Nitrooen (kg N/ha)l

o 1.46d 1,150 1.1% 121 1.3 1 22f

30 1.43:  1.3%  1.5%d  1.40d  1.67d 1.4

50 1.65h  1.66b  4.GSbe  1.736  1.8%  1.75cd
50 1.5 1.91a  1.0680  2.00a  1.87bc 2.0

& + 0.040 0.050 0.0

Intaraction means within i wesk followed by unlike lettur(s) ~re sisnificontly

diffurent at 5% lewsl of significance using BVRT,



Table 10a Effuct of transplantinc date. plant population and
nitroccn on the leaf dry wuisht of rarden wee ()
during 1909 wet season 2t Samaru.

Treatments Weeks after tronsplanting

B 6 8 10 12 .
Tronsplanting dote

5-7-1968 8.74 15. 51 18.85 14.94
26-7-19893 1.15 24.06 26.26 21.29%
SE # 2.670 2.760 1.290 2.680
Plant Population (pl-nts/ha)

20,000 14.79a 27.32n 30,984 24.32a
40,000 S.61b 17.21L 21.45b 16.50b
60,000 8.14b 14.83b 15.24¢ 13.52b
SE = 0.760 1.690 1.840 1.2580
Nitroren (ke N/ho)

0 3.83c 11.17¢c 11.61d 9.11d
30 9.43b 17 .13b 12.75¢c 14.78c
60 10.70b 20.07b 26.73b 20.18b
9n 16.16n 30.772 32.0B6a 28,402
SE # 0.£90 1.950 2.120 1.560
Interactions
DxP - NS NS N
DxN NS NS NS NS
PxN NS NS NS
DxPxN NS NS NS NS

e St 5

Mzans in a column of 2ny set of treatmcnt fnllowed by unlike
latter(s) are si7nificantly different ot 5% luvel of significne
using DMRT.



sam: date was compared at different population, it wac found
that on 26 July 19802, increasing plant population
significantly increased leaf dry weight, although thore was
no difference between 20 and 40,000 plants/ha at 12 VAT,
There was no difference between the plant populotion when craas
are iransplanted on 5th July 1988 at 6§ WAT. However at 12WAT
20,000 plants/ha ' - praduced heavier drv lcaves
than higher levels an 5th July 1989, but the differcnce
betwean 40 and 60,000 planis/has was not siegnificanc
statistically.

Interaction between plagt population end gilirogen alsa
significantly affected leaf dry weight at 12 WAT (Tabic 10c¢)
At similar nitrogen levels, 20,000 plants/ha

produced the heaviest dry leaves on application of bBU and

90 ke N/ha. The difference between the three plant pooulations
was not significant at 0O kg !1/ha, Similarly, the difference
be.ween 20 and 40,000 planta/hs was not sipnificanl. al 30 kg
N/ha and that between A0 oiudd 00,200 plants/he oo o0 und 90 ke
N/ha.

4.2.89 Stem dry weight

The effect of transplanting date, plant population and
nitrogen on the stem dry waicht of garden egy is prescnted
on Table i1,

Transplanting on dif’erent dates had no sienificant effect

on staem dry weight of garden cgz in all the wesks studied,
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Table 10bh Interaction hetwesn transplonting date -nd plont
population as it influonced lenf dry weloht

of v-rodun g@re durine 1389 wet sgason at Soamaru.

Wecks Aftur Tronsplanting

Troatment } b 12

Transplantine data

5-7-1989 26-7-1989 5-7-1887 25+«/7-1883

Plant populatiorn (plonts/ha)

20,000 9.20be 14.370 23,891 24,952
40,000 ' 3.12hc 11.09b 10,400 22,540
60,000 8.90be 7.%%c 10.5%c 16.39b
St 1.080 i.310 1.310

Interaction means within a weak folbwed by unlike letter(s) ure
sirnificantly ..., different at 5% lovil of significancs

using OMRT,



Similarly, there whs no significant effect on stem
dry weight as a result of transplanting at different plant
population at 6 WAT. Increasing plant population ot 8 and
12 WAT significantly decreased stem dry weight, although
the difference between 40 and 60,000 plants/ha was not
significant. Stem dry weight decreased significantly with

additional increase of 20,000 plants/ha at 10 WAT.

Table 10c Plant population x nitrogen interaction ns it
influenced the leaf dry weight (g) of g=rden
egpg during 1989 weot season at Samaru,

Plant populptiun_iplantu/h'}

Treatment
20,000 40,000 80,000

i Sl S Bt

Nitrogen (kg N/ha)

g 9,.81f¢ 10.14F¢ 7508
30 16.47cdc 16.79de 9,.06Fe
60 28.73b 17 . 94cde 13.8%9e7+
Su 40.27a 21.13cd 23.78bhc
SE : 2,230

Interaction means followed by unlike letter(s) arc sienificantly
different ot 5% level of sieonificance using OMRT,
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Stam dry weight wns zignific-ntly increascd by the
application of 30 ke N/ha over the contrel in all the weeks
studied. The differaenc: betwoon 30 and 60 kg N/hz was however,
not significant at 6, 8 ~nd 10 WAT, Application of 90 kg
N/ha ; roduced signifiecantly heaviest dry stoms in 111'
the wueks tested. The differunce between the various nitragen
levels was significant at 12 WAT.

There was no significant interaction betwocn the

fretors in all the wecks tusted.

4.2.10 Total dry weight

Table 12a shows thu uffact of transplantine d-t,
plant population and nitroe~n on the total dry weipht of
gardun vep recorded at biwcckly intervals,

Trunsplantinénkﬁth July 1989 significantly i.acruased
total dry weicht at 10 WAT. The difference betweon the two
datos wns howevar, not sivnificant in the other wutks.

Similarly, there wns no difference in totnl dry weieht
duc to different plantine dinsities at © WAT. Plontine ot
20,000 plants/ha however, sienificantly increascd tots)
dry weirht over 40 and 60,000 plants/ha at B, 10 and 12 WAT.
40,000 plants/ba simil-rly,produced heavier totnal drv woicht
over 60,00C plants/hn at 10 nnd 12 WAT, eventhough tho
diffurunce between the two luvi.ls was not sienificnt »t 8

WAT,



Table 11 Effect of transplantine date, plont population and

33

nitrorun on stem dry weight () of rarden gec durine

1989 wct

acason at Samaruo.

-

Trentment Wuegks ~ftzr transplanting

& A 10 12
Transplaptine dnto
5-7-1969 7.00 14.96 21.60 2921
26-7-1989 4.589 17.68 24,55 26.66
SE = 1.550 2.610 1.540 0.300
Plant population (plonts/ha)
20,000 6.33 20.66~ 30.50a 36.36a
40,000 5.86 15.01h 22 .14b 27 .48b
60,000 5.63 13.60b 16.58¢c 23.00b
SE % 0.610 1.640 1.910 1730
Nitropen (kg N/h~)

0 1.56¢ 7.26¢c 8.83c 10.70d
3a 4.740 14.520 22.51b 27 .56¢
60 £.72b 12.852b 25.82b 33.27b
an 10.7445 26.39a 35.14a 43.22a
SE = 0.700 1.880 2.240 2.00
Interactions
CxP NG NS M5 NS
UxN NS NS s NS
PxN NS NS NS NS
DxPxi NS NS S NS

Maans in a column of

ny sebt of treatment followed by unlike

letterts) are sinificontly different =t 5% 1avel of simnific-nce

using DMRT.



Heaviest total dry wuivht were produced on appliczation
of 90 ke N/ha and it was sivnificant over all othur lovels
in =11 the weeks studisd., Thure was no difference in total
dry weiecht between 30 and 69 kg N/ha at 6, B8 and 10 WAT,
howaver, at 12 WAT, application aof 60 kg N/ha
produczd hgavier total dry wuishes over 30 kg W/ha.
Similarly, the two levels producaed sienifioantly heaviar
total dry weiehts over tho control.

Significant interaction hetweon transplantine d-te sad
plant population influenced total dry weight of rarden ereg
at 6 WAT (Table 12b). VWhon “he ssmu populabtions wers compapcd
at different dates, it wrs foend that, traasplaantinc on 5th
July 1989 produced hezviur totnl dry weicht than the later
dats ot 60,000, The differuncu between the two datus was not
sionificant at 20 and 40, Ju0 pHlants/ha. The diffur:nes
betwe.n population densities wns not sienificant on inch data.

A significant interiction was 21so recordoed butwoen
plant population and nitrocun on total dry weieht of =~arden
egpg at 12 WAT (Table 42¢)., When varying nitrogen levels were
compared at the same population density, it was ohserved
that application of 90 ke N/ha produced significantly heavier
total dry weight at H1,000 ~lsnts/ha only. The differsance
betwesen 90 and 60 kg MN/ha was not sienificant at 220 ang
40,000 plants, but the two levzls produced significoatly

heavier total dry weicht Than 0 ke N/ha at 20,6f8 ;lants/ha.



Table 12a Effcct of transplanting dnato. olant population 2nd
nitrogen on the total dry weipht (p) produced by

gardon .

plant durins 1388 wet season at Samaru.

Weuks after transplanting

Traatment ___ B i 10 12
Transplantine datc

571969 16.27 37.92 51.23b 63.83
26-7-1989 16.08 47.10 80. 18a 56,00

SE 4,210 B.110 14250 2.67
Plant population (plants/ha)

20,000 18.21 55.222  90.54n 75.373
40,000 15,90 37.42b  (2.61b 56.,93b
£0,000 14.38 33.695  43.04c 47560

SE 1.280 %060 5,000 3.060
Nitroren (ke N/ha) %%‘%

0 S«4c  72.30c  31.47c 29,43d * 2%
30 14.01b  35.78b  59,83b 51,00 Z5%
60 16.00b 32,200 77.65b 63.036 BT %
90 27.20n  CGE.152  20.88a 89,862 %~
SE & 1,480 4,690 5.770 3.540 EX
Interactions i;
DxP . NS NS NS -
DxN NS NS NS NS
PxN NS NS NS .

OxPxN NS NS NS .

Mcans in a column

my sut of treatmu:

lettar(s) are sirrificantly diffarent

using DMRT.

it followsd by unlike

at 5% level of sienificonce



56

Table 12 o Intursction betwecn transplontine deote and plant
popul-tion as it affects the totnl dry weight (¢)
produced by earden wep at 6 WAT durine 1989 wet scoson

E at Samnru.

: Transplantine Date
Traatment 5-7-1489 2G-7-89
Plant population (plants/ha)

20,000 16.20ab 2021
40,000 15.52ab 16.27ab
£0,000 17.07n 11.70b

SC o+ 1.810

i ——— =

Intzraction meons Fullowed by unlike locttur(s) are significantly
diffcrent ot 5% lovel of sieonificante using DMRT.

Tabhle 12c Inturaction hotween plant populstion and nitroren
as it offuctstotal dry weisht (¢} produced by sardun
apg nt 12 WAT during 1989 wet sgason at Samaru/

Treatnent Plant Populntion (plants/ha)l
20,000 40,000 60,000 N

Nitropen (ki N/ha)

0 35.0%fFp 30.59n 22.68g

30 62 .03de 650 . 40de 31.81¢
B0 94 .1 5ab 62.16de 50.79ef

B0 109. 488 74.56cd 84.94bc
SE + 6.130 N
Interaction maans Followed by unlike lettur(s) are significantly

different At 5% l.vz) of sisnificanco using OMRT.



affectad
Total dry weight was also significantly by & second

order interaction involvine the three treatments at 12 WAT (Table
12d). Heaviest total dry waights were produced at a plant
population of 20,000 plants/ha when 60 kg N/ha of nitropen

was applied at a transplanting date of Sth July 180". However,
at the latar transplanting date, heaviest total dry weipght

was produced at a plant population of 20,000 plants/ha when

90 ki K/ha of nitrogen was applied.

4.3 Effect of Transplanting Date, Plant Population

and Nitrogen on Fruit Yield of Garden E-c

4.3.1 Fruit fresh weight

The effect of transplanting deate, plant population and
nitrogen on fruit fresh weigit of garden egg is shown on
Table 13a.

Fruit fresh weight wae not sienificantly affected by
transplanting on different dates at 7, 9 and 13 WAT. However,
significantly heavier fresh fruits were produced at 11 WAT by
transplanting on 26th Julv 13873,

Fruit fresh weight was significantly decrcased by each
additional 20,000 plants/h: ot 11 and 13WAT., However, there
was no difference between the population densitiss at 7 and
9 WAT.

Application of nitropen significantly increased fruit
fresh weipht over the control in all the weeks tostod, and

fresh fruit weight significantly increase with @ach additional



Table 12d Transplantine dote x plant population » nitropen interaction ns
it inflwnc@dtotal dry weirht () pooiuced by =arden eop ol 12

WAT durinc 1969 wet season at Some-ru.

Traatment

TIransplanting date

5-7-1969 5-7-1989 5-7-1983 26-7-1%989 26-7-1989 20-%-1909

Plant population (plants/h-)

24,000 0,000 £0,000 20,000 40,000 a0 200
hitroron (ks N/ha)

C J9.04d-h N.7:-h 2,08 h 33.9Ce-h 30.01e-h ZZ..3ch
30 £C3.1%bc f9.68bc 28.17F+h 5T.<8b-f 51.12c-h 35 15d-h
o0 11875 57.98p-¢ 50.04c-h 7L.83be  ©6.33bcd 51 e
S0 111000 €7.5€bed 107.6G5~ 07.91a 81.54b AR ! o

£ + 8.070

Interaction means followed by unlike lstter(s) orc sipificontly difforent

~t % 1lewel of sirnifianc. usine DMRT.
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nitrogen up to 90 kg N/ha at 11 WAT. There was no

difference between 60 and 90 ke N/ha at 9 and 13 WAT, but

the ~ tws levels - . produced heavier fresh fruits
than 30 kg N/ha. The diff.runce between the nitrogen levels

was not significant at 7 UAT,

A significant interaction was observed betw on transplanting
datc and nitrogen at 9 and 11 WAT (Table 13b). Whun the
differunt trapsplanting dates were campared at the same nitrogen
lavecl, it was found that heaviest fresh fruits wure pradyced at
the later date at 11 WAT. However, at 9 WAT, czorliir trans-
planting produced the hesviest fresh fruits only on application
of 890 kg N/ha, whereas the difference between thoe twe dotes was
not significant at other lov.lz. When warying nitrogon levels
were compared at the same dote, it was observed that, the
difference between the nitroyun lzvels was sienificont when
transplanting is done an 5th July 1989 at 9 WAT, ond on 26th

July 1989 at 11 WAT,

4.3,2 Fruit dry weight pur plinnt

Table 14n shows thos wff.ct of transplanting d-ts, plant
populntion and nitrogen on fruit dry weight per plant of
garden @gg rscorded at biwenkiy intervals.

ronsplanting date did not sienificantly influ.nce the
dry wuipht of fruits per plont in all the weaks studi_dd,

Fruit dry weipht pur pl-nt sipgnificantly dicruisa with

ricin® population up to 6U,097 nlants/hbn At 11 rne 13 VAT,
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Table 13

Effact of transplanting deoti,

nitracen on froit frosh wei-cht () of garden ere

durine 1989 wet suvason ot Samaru,

plant populatien and

Treatment Weeks after transplanting

7 9 71 13
Transplanting dota
5-7-1989 171.84 488,96 274.27hb 290.11
20-7-1989 150.R0 390 .56 A59.84a 267 .00
SE = 56,480 B2 . 0% 24%4.130 31.73
Plant population (plnnts/hal
20,000 135.83 "9r.,59 148,884 349.41a
40,000 176 .86 320.51 350.42b 278.92h
50,600 171,12 A9 .35 302 .1Gc 207 .34¢c
SE & 15.52d 27.738 13. 980 15.850
Nitrocan (ko N/hn)

b . 95.54n  205.07n 200.29d 157 .71¢c
20 103.574 330,540 3208.71¢ 272 .88h
B0 193.60n 542 . 3%n 430.58b 313.54
ZH] 171.82a 626,655 508.92a 370.28~
SE 17 .92 372.310 16.190 21.770
Interactions
xP NS NS ME MS
DxN * * NS
PxN "NS HS NS
I xN . NS NS NS NS
Moans in a column of any set of trestmunt followed hy unlikns

luttur{s) are sionificantly different ot 5% lovel of sicnificianca

usine DMRT.
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Table 13b Transpl-nting date x nitro~_n inluraction au it
influunecugd’ fruit fresh weicht (<) of s rdun o

durineg 1969 wet season at Sanmcruy

Weeks after Transplantine

Traotment 9 1

Transplantineg dnt:

5-7-1988 26-7-19389 5=7~4989 =26-7-1983

Nitroren (ke N/h:.)

0 23%.57d 199.¢7d 172 .0zF 244,55
30 397 79 345, 30n 220 N3af 421 .204c
GO 543.9%b 541 .Gdb 229564 531.3%b
90 803.4% U7 Utue 375 .36¢d bu2 .48
SE = 45.280 22,850

Interaction megane within 2 weck follow:d by unliku lutter(s)
are significantly different at 5% lavel of sivnificance uein

DMRT .
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20,000 plants/ha also produced heavier dry fruits th-on 60,000
plants/ha at 9 WAT, howevor, the difference betwaan 200 and 40,
000 plants/ha was not significant. Similarly, there was no
diffuerunce batwean 40 and 60,000 plants/ha . There wis no
differencae betwean the v rious plant populations at 7 WAT.

Application of nitrocun sipnificantly incrumsed
fruit dry weight over th: control in all the weeks tusted.

Dry woieht of fruits sienificantly increase with rising
nitroegen up to 90 ke N/ha ot 11 and 13 WAT. Howover, there
was no Jdifference betwecn GO and 90 ke N/ha at S VAT,
Similarly, there was no diffcerunce between the nitreocp levels
at 7 WAT.

A significant ince. 'coion was recorded betw. .n
tronsplanting date and nitroeun at 9 WAT (Table 14k},  Uhen
varying nitrogen levels were compargd at the same wni., it
was obscrved that on S5th July 1989, fruit dry weish®
sirnificantly increased with nitroean addition us to 20

4.3.3 Fruit dry weight per plot

Table 15a shows the offoct of transplanting doto,
plent population and nitrosun on the fruit dey woisht or
plot (7.5m2) of earden up«-,

Fruit dry weirht pors plot was not siepnificanile
affact:d by transplantine on different dates in 211 tTho weoks

studicc.
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Table 14 a Effuct of transplantine dnats, plant population and

nitrorun on fruit dry weipght () of «arden wryp

during 1889 wet ssason at Szaru.

Weecks ~fter transplanting
Treatmant 7 9 11 13

Transplanting data

5-7-19089 10,30 2%,34 2074 17.38
26-7-1989 13.42 23.75 27 .60 15.32
SE = 3.630 3.140 2.310 0.370

Plant population (planks/bha)

20,000 8,65 29.7%a 31.07a 20.8%a
40,000 1.47 25.18ab  29.37b 15.50b
50,000 10, 96 24.65h 249.27¢ 12.81c
SE » 1.030 1.660 1.160 0.830
Nitrogen (kg N/ha)

0 B.20h 12,340 15,064 9,471
30 11.04a 23.745b 22.39¢ 14, 88¢
60 12.56a 32.54a 21.06h 13.81b
30 10.80a 37.554 26.16a 22.230
SE aq 1.190 1.920 1,340 0.950

Interactions

Dx# NS NS WS NS
OxN NS * NS NG
PxN NS NG NS NS
DxPxN NS NS NS NS

fleans in a column of any set of treatmoent followed hy unlihe
letter(s) are siinificantly differsnt ot 5% lavel of aipnificance
using DMRT.



Tabls 14bh  Transplantine dote x nitroren interaction as it

influenced fruit ary weivht (g) of garden cer © O WAT
during 1989 wiet scoson at Samaru.
Transplanting Date
Tre.atmant
5-7-1509 26-7-1989
Nitrocun (ke N/ha)
G 12.70d 11.98d
30 23.87c 23.62c
g0 48,20~ 26,91be
SE &+ 2.720
Interaction mcans followed bv unlike lutter(s) »r.
significantly diffurent ot 5% level of significoncs :~in-

DMRT.
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Increasing plant population significantly iacroasud
fruit dry weipht per plot in nll the weeks testud. Hioaviest
dry fruits per plot wer. ponduced a2t a plant population of
69,000 plonts/ha followud by 20,000 and lastly 20,001 plants/ha.
Nitroeen application sicnificantly incruascd fruit dry
weipht pur plot over the control in all the wecks t.outad.
Fruit dry weight siegnificantly increansed with risine nitrogen
up to 90 kg N/ha at 11 z2nd 13 WAT. However, thoro vu»s no
diffurenca between B0 and 90 ke N/hna at 9 WAT, but Lhe two lewvals
P oOGies d significontly heoviur dry fruits per plot th'n
30 ke N/ha. Similarly, therc was no difference butw.on the threg
nitrogen levels at 7 WAT.
A significant int --cti n hctwoen transplantine dot.
and nitrogen was observed ot 9 WAT (Table 15b). Whon the
various nitrogen levels wors compared at the samy dota, fruit
dry weight sienificantly incruased with risine nitre::.n on 5th
July 198%. Heaviest dry tiruits/plot were producaerd an nplication
of 90 ke N/ha on 5th July 1987, however, on 26th July 1983,

heaviust dry fruits/plot wore produced on application of £ ke MN/ha.

A significant intcr-ction butween plant pepulation
nd nitroecn also affactud fruit dry weiphtiplot At 3811 WAT
é¥§ﬂue??]6y}%ﬁghfﬁgfﬁéﬁlgfﬁﬂif %ﬂeko N/h? at a plont =oauletion
of 60,000 plants/ha in both wueuks. However, the diffirsnce
betwiezn G0 and 90 ke N/h~ w:s not sipnificant at 60,000 pl-nts/ha
and 9 WAT. Similarly, therc was no difference butwion thoe three

nitro~cn levels at 20 and 40,000 plants/hn st 9 VAT.
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Table 15a Effect of transplanting date, plant populatian
and nitrorsen on fruit dry weizht (g) per plot
(7.5m* ) of garden egg during 1089 wet season at
Samaru.
weeks after transplanting
Treatment 7 9 U 13
Transpolanting do’:
5-7-1939 258.66 674.97 553.08 G H BT,
26-7-1983 257 .16 558.71 615.39 334.50
SE % S51.360 58.570 <0 .300 7.740

Plant population (plants/ha)

20,000 103,82c 357.54c a76.22c 251.42c
49,000 275.,20b 604.44h  GCB.YBD 367.770
50,000 394,74 888.5%4a 705.51a 153.42a
SE & 20,107 43,119 25.290 17.440
Nitrogen (kg N/ha)

0 141.65b 274.23¢ 333.68d 205.73d
30 282 .43a 545 .64b 405.63c 322.0%c
60 312.73a 772 . 34a 9t .61b 407 . 18k
90 2084 .82a 375.11a 413.97a 495, 14a
SE & 32,550 49,780 30,360 20,140
Interactions
OxP NS NS i NS
DxN NS " Nnas MS
PanN MS N ; NS
bDxPxN MG NS NS NS

Means in a column of any set of treatient Followed by unlike

letter(s) are signiiicontly different ct
using DMRT.

B ]

% Javel of significanca



67

Table 15b  Interaction butwuun transplantine date and
nitroran as it influcnced fruit dry woisht (o)

per plot (7.5m?) during 1989 wet sasason oL Samaru

Transplanting Oate

Treatmont 5-7-1289 26-7-19E89

Nitrocen (kg N/ha)

a 273.07d 275.40d
3t 554.54c 536.75¢0
=16 775.3060 769.33b
80 1096, 892 653.35bc

SC + 70.400

+

Inturaction means followsed by unlike lettor(s) are gsisnificantly
diffirent ot 5% level of siesnificancu usine OMRT.

4,24 Toinl Fruit Yield pur huctare at the und nf borvust

Tha effuect of transpl.unting datc, plant nopulntion
and nicragen on tot2l fruit yield/ha at the wnd of horvest is
presentod on Table 1B6a. Transplantine datu hnd ne effect on taotold
yisld. . .
56,000 plants/hn e producer ths hishest
totnl yicld over the other plant populations., Totnl yilld
.

wis alsu sienificantly hichor »t 40,000 plants/ha Cinon ot

20,000 plnnts/ha.
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Table 15c Interocticn betwean plont population and nitrocen as it off ois

fruit dry woicht () por plot (7.57°) of ~arden ere durine 1989 wot

season ot J-maruy.

wWegks ~Ftir Lomngplontin -

Treatment 3 11
Plant nopulation (planis/h-)

20,005 40,000 50,000 20.200 40,000 00
Nitrogen (ke N/hn)

g 175905 R0.24ef 327.48.F 232.%4s  319.48du .01nd
an 3M7.%ef 583.26berd 738.2Cbec 317.08de 558.10c  GH7.
a0 42-. 19de 690.3Cbc 119%4.48n “41.56cd 753.16L  885.120
S0 513.5%cdc A15.38b 1295.99~ 523.71c 795.12b 1141.7°3
- 60,220 52 .590

Interaction momns within cach week followad by unlilky letter(s) are si

~ifferent

at 5% lovzl of sirnificance usine DMRT.

nific nbly
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Mitroren application sipnificantly incruasoed total
yicld over the control with application of 80 ke H/ha
resultine~ in thu highest yvicld, Application of 6ii ks /ha
similarly increased total yield cver 30 kg N/ha.

A significant interaction between transplanting date
and nitrogen was found to influgnce total yieldih: {Tzble 16bl.
Comparing same nitrogen levels at different detes, it was
found that on application cf 90 kg N/he, higher total yield
was obtainnd on transplanting early. The difference fetwean
the two dates was not sipgnificant when nitropen less than
90 kg N/ha was applied. When varying nitrogen levels were
compargd at the same dates it was observed that, total
yieldsigiificantly  increascd with each additicnal 20 kg N/ha
upto 908 kg N/ha on 5th July 1989. At the latter dote, there
was no difference between 00 and 90 kg N/ha but thr two levels
Virocuced significantly hizher total yield than 30 g W/ha.

Plant population » nitropgen interacticn similarly
affected total yield/ha (Table 16¢c). At the samg nitroecn lsvel,
higher total yield wag produced at the plant population of
69,008 plants/ha. The dansity of 40,000 also produced signi—

ficnnuyrﬁﬁhef total yi~ald/ha than 20,000 plants/ha.

4.1 Effect of Transplenting Date, Plant Populatian

and Nitrogen on Yicld Components of Garduen Ege

4.4.1 Mumber of fruits por plont
Data on the effect of transplanting date, nlanh population
and nitrogen on number of fruits of ecarden sgp planl are

presented on Table 17a.
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Table 16a Effect of transplanting date. plant population 2nd
nitroecn on total fruit yield/ha (tons) at the
end of hoarvest (13 WAT) during 1982 wet soason at

Samaru.
Treatment Yield ha (ton-)
Transplanting d=2to
5-7-1968 8.53
1C-7-1989 8.09
SE 3 0,690
Plant population (plints/ha)
20,000 2 19
40,000 7.62b
€0,000 15.01.,
SE ¢ 0 .340
Mitrogen (ke %/ h~)

U 4.10d
30 7.5/
60 9.43b
40 11.,5%a
SE 0.350
Interoctions
DxP s
OxN .

P)\'“ *
DxPxN ()

-

Mzoans in 2 columi of 3ay sat of treatment fallowed by unlike L
urg sipnificantly different at 5% level of sienificance usine
DMRT .
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Table 18b  Interaction bstween transplantine date and nitroe.n
as it affects total fruit yicle {tons) pur hectore
st tho ond of harvest (13 WAT) durinpg 1909 wet
ganson at Saomaru, : '

i e

Transplantine Date

Treatment 571989 26-7-1000 -
Nitroren (ke N/ho)
0 4.153d - 4,25d
30 ' £.98c 7.70¢c
60 10 .25b 9,600
80 12,73 10.38b

Interaction means followosd by unlike lettuer(s) are sisnificontly

different at 5% luvel of sipnificance using OMRT.

Table 16c  Intarncticn betweaon plant popul-tian and nitrorun
ag it influencad total fruit yisld (tons)/hn ot th
snd of horvest (13 WAT) durins 1989 woet seoson ab
Samaru,

Plant Population

Trsotment 2i',000 40,000 - 60,000
Mitropan (kg N hod

0 1.28.¢ 4.26GF 7 .06
3an 2.02 7.10¢ 12.08c
8 2.57F 8.83da 18.56h0
90 2. 02Fnm 10 .20cx 21.55n
Sk o+ 0.6080

Interoction means followed hy unlike lettor(s) are sisnificrally

giffecrent b 5% luvll of sinificancy woin . [MRT.
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Number of fruits per plant was not significantly affected
by transplanting on different dates at 7, 9 and 13 AT,
However, more fruits were produced at 11 WAT when plants were
transplanted on 26th July 19688 than 25th July 197989,

Increosing plant population from 20 to 40,000 plants/ha
sionificantly increased fruit number at 7 WAT only, while fruit
number was decreased in the remaining weeks. However, fruit
number was not significantly influenced by a further il.crease
to 60,000 plants in all the weeks tested. Similarly, thers

was no cifference between 20 and 60,000 plants/ha at 7 WAT.

Number of fruits per plant was significantly increased
by the application of nitrogen over the control in 211 the
wao ks tested. Hov var, Lihrre was no difference huoiween
the thrse nitrogen levsls at 7 WAT. The diffzareonce between
60 and 30 kg N/ha was similarly, not significant at ' WAT,
but the two levels producerd significantly more froeils than 30
kg N/ha. Conversely, at 13 “AT the difference betwrcn 30 and 60
kg N/ha was not significant statistically but the two levals
produced significantly less fruits than 9C kg N/ha.
Significantly more fruits wrnre produced with zach additional
30 kg N/ha up to 90 kg N/he at 11 WAT,

F/ significant inturaction betwesn transpluntin., date
and nitropcn was recorded at 9 and 11 WAT (Tablc 170)

Whuen the same nitrogen leval was compared at differcst datis;

it was found that more fruits were produced hen plints
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Table 17a Effect of transplanting date, pilant population and
nitrogen on the number of fruits produced by

garden egg plant during 1989 wnt season at Samaru.

Weeks after trensplanting
Treatment 7 9 11 13

e -

Transplanting date

5~7+-1888 3.79 7 .66 3.76b 4.60
26-7-1989 2.14 4 .84 6.15a 3.86
SE = 0.760 0.540 0.140 0.258

Plant population (plants/ha)

20,000 Z2.4Ch 7.21a ©.,05a 4.83a
40,00C 3.39%a 6.03b 1.51b 4.13b
60,000 2 -99ab 5.5%D 1. 308h 3.72b
S5E % £.240 0.330 0.220 0.180
Nitrogen (kg !l/ha)

0 2.07b J.35¢c 2.%d 2./78a
30 3.19a 5.89b 4.52¢c £.00b
60 3.37a 7.83a 5.50b 4 1380
80 3.15a 7.93a .89 5.03a
SE ¢ 0.280 0.380 U.250 0.220
Interactions
OxP NS NS NS NE
UxN NS s " NS
PxN NS NS NS NS
DxPxN NS NS NS NS

Means in a coluinn of any set of treatment followed by unlike
latter(s) are significontly different at 5% level of sisnificance

usin~ DPRT.



inl_oruction
Table 17b Trancl-nting date x nitroon as it influencud:

number of fruit produced by ard:n ero durine 1984

wet scason ot Samaru.

e ——— e = —

\seks After Transplanting

Treatment 9 11

Transplantins dat,

5-7-1989 26-7-1938 S=7-1949 26-7~-1889

ditrozen (kg N/ho)

0 +.07de 2.63ce £.57¢ 3.15cF
40 7.07h 4.70cd 3.54:F §.60c
60 9.2t LA .04, 6.36b
a0 10.22» 5.63bcd v B8ea B8.895
SE # 0.530 C.350

In:eraction m.ons vithin each week followed by unlike lettar(s)
are significantly different at 5% leval of sispificance usin-

DMRT.
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wer: transplanted early at 9 VAT, however, at 11 WAT more
fruits were produced at the latter date. The diff.runce
in number of fruits produced between the two doti:s was

not significant at 0 kg N/ha.

4,4,2 Fruit diameter

Toble 187 shows the effact of transplanting dite,
plant population ~nd nitrocen on the fruit diametur of
garden ceg,

Transplanting on Sth July 1988 significantly increased
fruit diameter at 11 and 13 WAT. However, there wes no
differcnce batwecen the two deotos at 7 and 9 WAT,

Fruit diameter significantly decrease with Incruoss in
plant populaticn at 11 ond 13 YWAT. However, tho uviffurance
batwuein 40 and 60,000 ploanis/ha was not significont ¢
11 end 13 WAT. Similarly, :there was no differvnc. L twaen
20 oand 40,000 plants/hn L 11 WAT. Fruit diamoto i w2 not
affectsd significantly by changes in plant popul-tion ~t 7 and
9 YAT.

Fruit diameter was significantly increascsd Ly %the

applicetion of nitrogeon at 2, 11 and 13 WAT, At 7 07,
nitrogun application had no significant influenc. no ‘roit
di-neter, There was no ¢iffercnce between 30 and JU ke N/ he

at 9 and 11 WAT but the “wo luvals produced signific-nitly

smallur feuits than the -palicction of 90 ke N/ho, 8 13 VAT,



Table 182 Effect of cransplanting dat: ., plint population nd
nitrogen on fruit diameter (o) of gorden ege during

1982 vt season at Samaru.

Weeks finr transplanting
Treatment 7 9 11 13

. . — =

Transplanting d-te

5-7-1989 5.14 5.50 h.168a b6.03a
26-7-1989 079 6.51 5.97b 5.59b
SE 2 0.340 0.210 0.240 0.050

Plant populatica (il-nts. 'ha)

20,000 5.33 6.09 t.20a £.,082
40,000 851 6.02 G.10ab 5.90b
60,000 5+93 5.91 5.93b 5.90b
SE 2 0.140 0.090 1.060 0.060
Nitrogen (kg N/h2)

C 9:42 5.01¢ 5.ubg 5.91b
20 5.56 5.96b 2.90b 5.70c
60 5.61 6.02b i+ A7 £.082
an 5.46 6.3 U9 B.14,
SE = D.160 0.10cC U.070 0.070
Interactions
xP NS NS HE NS
Oxi NS NS 5 NS
PxN NS NS e Hs
OxPxN NG NS 5 NS

"

Mezns dn a colun of any set cf treatment Followed by unlia
letter(s) are sivnificantly different ot % level of signific.nc
using DMRT.
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Table 18b Interaction botween plant population and
nitrogen as it ~ffoucts the fruit dismeter (cm) of
garden egg ot 11 WAT during 1989 wet s.oson at
Samaru.

Plant population (plants/h-)

Treatmuent 20,000 40,000 6C,000

Nitrcoon (kg N/ha)

0 5.86¢ccdu 5.57de 5:550
30 5.90¢cd 5.30be 5, h4de
60 6.31b 6,320 H.37cde
S0 6.73¢ 65.28b H,441b

Interaction means follow.d by unlike lettior(s) oo,
significoantly different ~t 5% level of significonc. using
OMRT.

the difforence between BU and 90 ke N/ha was not sivnific.nt, but
the two levels producud sicnificantly bigger fruits than 30 ke
and C ke N/ha. 30 kg N/ha was also significantly 10w r than
0 ke N/hn.

/v sienificant inturaction was observed botuoon olant
popul :£ion and nitrogen at 11 WAT (Tahle 18b). i ~zst fruits
wersc produced on application of 90 kg MN/he at a plont

pocpulation of 20,000 plants/ha, while the smaller fruits were

produced a2t the control in comhination with 60,007  lantz/ha.
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4.4.3 Number of days to fifty percent flowerino

Data on the effect of transplanting date, plant
population and nitrogen on the number of days to 50% ‘lowering
is shown on Table 189.

Transplanting date did not significantly influence the
number of days to 50% flowering in garden egg. Similoarly,
number of days to 50% flowering was not affected by difference:c
in plant population.

Mitrogen application significantly reduced the number
of days to 50% flowerin~ over the control. 80 ko N/ha
gave thae earliest days to 50% flowering, followed hy &0 kg N/ha
which is significantly lowar than 30 kg N/ha.

There was no signiicant interaction betwez:n any of the

factors ©n number of doys to 50% flowering.

4.4.4  cpugde protein cortont

Table 20 shows the =ffuct of transplantin- data, plant
population and nitrogen on the crude proteinctentent 7 pruyits
of parden egg.

Crude protein content of fruits was not si-nificantly
influenced by transplantine on different detes. ZJimilarly,
increase in plant population had no sienificant coffunt an
crude pratein content of fruits.

fpnlication of G0 ke 1/ha significantly ‘ncrass: i the
crude protzin content of Fruits nver 30 kg N/ha ancd Lhe control.

Addition of 30 kg N/ha more did not significantly in:rzaes
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Table 18 Effact of transplantine date, plont population
and nitro:un number on numbaer cf ri~ys to fifty percont
flowerin: in eardun ere durine 1909 wet se-son
at Samoru.

Treatment . Number of .ys to 50% flowarine

Transplonting date

5-7-1989 30.58
26-7-1989 35.69
SE # c.240
Plant population (plants/ha)

’0.,000 32.42
40,000 33 53
£0,000 33.58
SE = {1.630
Nitrogen (kg N/hn)

0 37 .224
30 34%.50¢
G 32, 11b
40 29 .28
SE » 0. 800
Interactions
(Ixp NS
LxN N3
PxN M
DxPxN NS

fieans in 2 column oy ny set of truatment follewed by unlikeo

lutter(s) azre si-nitficantly different -—¢ 57 level of

significence usin: AT,
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Table 20 Effesct of transplanting date. plant population and
nitroecn on ~rude protein contint of fruits (%)
of parden gee token at 8 WAT during 1989¢ wet scason
at Samaru.

Traatment Crude protéin contont of fruits(%)

- _—

Transplanting dote

5-7-1989 2217

26-7-1989 2331

SE 1.9810

Plant populatior (plants/ha)

20,C00 21.32

40,000 21.57

€0,000 2% w72

ST : g 1Ag

Nitrogen (kg N/hn)

0 20,394
30 2C.210L
60 a2 92
90 23.42a
SE L.3as50
Interactions
DxP NS
OxN NS
PxN NS
DxPxN IS

—_— e —— —— i B A e P i .

v=on in o column ©f any set of treetment fellowea by unliks
lattor(s) are siopificantly different at 5% lovel of

giwnificance using DMRT.
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the crude protein content of fruit. There was nu tifference
between 0 and 30 kg N/ha. The difference betwev: 0L and 90

kg N/ha was also not significant statistically,

4,5 Correlation

Table 21 shows the result of correlation study carried
out to determine the association between some of Lhe arameters

assessed.

fhe result of the ~nalyses shows that thoro was a
positive and hiphly significant correlation betwean rruit
yield and fruit dry weight, number of fruits, plant hcipht,
nurber of leaves per plant, number of branches, plint leaf
spread, leaf dry weight and <iom dry weight. The zorrelation
between fruit yield and luaf urea index was positive and
significant while that batwzen fruit yield and numbir of days
to fifty percent flowering we- negative and highly si-nificant.
There was also a positive and hipghly significant
correlation between the folliowing parameters; fruit dry weight
nunber of fruits, plant hii~sht, number of lsavos pur planc,
numbyer of branches, plant lunf spread, leaf dry wui he ond
stzn dry weipht. However, th. correlation betweun 1¢:F dry
wi izht and number of lg2ves 2and branches per plant o
positivs but sirsnificant.
ihe correlation bebvaen leaf arez index »nd ol
parmmuters wos not significont except with plant looFf spread

and stem dry weieht which w5 positive and signific oL,
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There was a negative wnd hipghly sienificons correlatior
betwenn number of days to fifty percent flowerine -no¢ fruit
dry weieht, number of fruits, plant heieht, ind stem dry
weight, while it was negative but sipnificant with number of
leavus ond plant leaf spro~d. Correlation bestw :cr number of
days to fifty percent flowering and number of noanches and

leaf ar.: index was not sienificant.
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Chaptur 5
DISCUSSION

5.1 Effect of Transplanting Date on the Grewth

of Carden Egg

The results from this study indicates that, cransplanting
date did not significantly affect most of the grouwith parameters
of parden egg in all the weeks studied. This micht be due to
the fact that, garden eqp is the nost thermophyllic aof the
solanacsous crops (Boswell ard Jones, 1941) is adocted to both
dry and wet season cultivation (Tindall, 1968) and can Le prown
successfully under a continuous lorne warm weather during rrowth
and fruit maturation (Yamaguchi, 1983) which was ¢ L.ained
throughout the period of this study (Table 2).

Plant height, number of branches per plant. numbar of
leaves per m?, plant leaf spread, stem diameter., 1lo.f fry
welight, stem dry weight, wure not significantly influenced
by transplanting date in all the weeks studied. Thes» results
are in agreement with the Findings of Nothmann gt 21. (19079)
who also did not find any difference in garden sz r owth in
cultivars grown during the hot-seasan (May-November). ‘lousver,
it cuntradicts the findings of Rylski et al (1975) and Eeuchi
(1962} who reported significant differsnce in pardeon o
growti: and development. This contradiction can be .o lainec

by the fact that in their own study, Rylski (1576) an



Eguchi (1962) observed a sharp difference in soil e peratures
and daily mean temperature between the Lransplanting dotes

respectively: whereas no such marked difference in Luomperature

between the transplanting daltcs was observed in this
investigation.

However, significantly riore leaves per plant wore
procducvd at 5 and 11 weeks after transplanting in plonts
transplanted on 5th July 1788 than in those transplantod on 26th
July 1983. This can be attributed to higher sunshisi 'iours
availablc to the plants transplaniled™Sth July 1869 at tha
initial stage of the exnerimecut which consequently shtimulate
and accelerate leaf producticn. Sunshine hours has b on
reportsd to accelerate 1l=zf production in plants (Krimek 2t al.,
1966) .

Canvorsuly, significantly higher leaf arue index
was obtrined at 10 weeks afler transplanting in plwnts
transplantad on 26 July 13939 when compared with glants transplanted
on Sth July 196S. This differunce can also be relnicd to
light intensity and duration both of which affort th size and
loancavity of the leaf (fdtehi:11, 1976). The diff_orence in
leaf 21w index between th= two transplanting dates can alsc
be vigwsd from the way asscimilates are partitionod rmnae
the various plant parts. As piants transplanted an Zih July
1989 pporduced significontly more leaves than thosc Transplanted
on 26th July 1989, more cssimilate will be avail-hle to

each individual leaf to purmii greater expancion 1. rsloants
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tronsplantad on 26th July 19C9 than those transplonted on Sth
July 1983, Khan (1381), Khan and Asif (1281) and By (1383)
havae shown that although an individual leaf exports only @
limited portion of its photosynthate, the nortion Lhot is
exported will be shared cquitably by the rest of the plant.
Similarly, total dry weight produced per plant was hicher

at 10 WAT in plants: tr:nsplanted on 26th July 1980 Ll -n in
plants {ransplaonted on S5th July 1983. This is probnbly due
to the higher leaf 2rea indox of plants grown on 20ch July
18849 thus enabling them to h-v. a higher photosynthetic
capacity than plants transplanted on 5th July 198% which

hav. n significantly lowar l.af arsa index. This talligs with
the finding of Brougtom (1656) who found that both purcentape
of snlar radiation interception and rate of dry uotlioe

precductior increases with 1. F area development.

Ss -2 Effect of Transolontina 9ate on ths Yield -nd
Yizld Components of Gardun Eggp

Transplanting on 26th July 1989 signific~ntly
incruanscd fruit yield and nuinbeor of fruits produccd pur plant
at 11 wceks after transpl-nting over 5th July 1349 tronsplanting.

This is due to the hicher leaf orea index of plants “ropsolantaed?

aren, =nd cnesuring epcater light interception and e-.~hon dioxide
assimilation. This aercie with findines of Bramncr -nd odley
(1967 ) who found vield ta k. cleosely correlatcd wilh ) .-f aruia

indux,
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However, fruit diamcter was hipher in plants
transplanted on 5th July 1989 than in plants transplonted
on 26th July 1988 at 11 and 13 weceks after transplenting.
This corroborates the findings of Nwosah (1970},

Abdel-al (1973) and Hammouda ¢t al. (1832), This mirht be
due to the increased numbocr of lesaves ner plant ot 11 wecks
after transplanting in plants transplanted on 5th July 13989
and thi abundant sunshin: available at that perio .

Howuver, fruit dry wcisht per plont, fruit oy wcieht
per plol and totel fruit yi:ld at the end of harvest wner
hzctarse were not sienificanily influenced by transpl nting
doates This contradicts the findings of Abdcl-Al (14973) and
Verma (1980) who reported hicher yields with varly tronsplanting,
This difference is due to the fact thot there wos no warked
difference in weather conditions betwecn the tronsolantine
dates in this investipotion c2s wns obtained by the provious
authors ‘n thair own gxpuriment,

Similarly, transploanting date did not sienficontly
affcct number of doys to fifty percent flowerine :nd cruds
protsin content of fruits., Tha non significant diffuirence

in thiusc variables can alss be related to the continuous lone

wirm woenther obtained thraourhout this investientinng, which
has beun ruported to fiwour: successful eardcon v voduct ion
(Yam-ruchi, 1963). The rusulit also sacms to confirms th: vicws

of Ucstermann a2nd Crothurs (1277) who found that villid
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compon.nts chanpges emanatc from the plants responc: to its
gnvironmant which may or m~y not purmit the full cupstic

gaxpreesion of ench compornent.

5.3 Effect of Plani i‘opulation on the Growth

gF Carden Eﬂg

Plant height was noi significantly influencau 'y
differences in plant population. This can be attiilbuied to the
ranked growth in densely nopulated piants due to (reatzarp
compnrtition for light which induced etiolation rocultine in
tall spindly plants. This aprees with the findings uf
Robinson gt al. (1976) and L3¥sr et al. (1878} who foun” increasa
in plant height with ipcress: in plant population. his
becomes moire evident when the stem diameter of the various
plant peopulation was compar :l, wherein stem diamsler Jducreased
with increase in plant ponulation. This result seos to apree
with the results obtained by Lopez (1972) who raported Lhicker
stems vith increass in thz spacing between sunflower nlants.

Thus although plants at low population have the notiniial ability
of growing taller than dencely populated plants ue Lo

adenjuate nutrients and lirht, the difference in huai-ht hetween
the twou zroups was not sianficant due to the ranke:!' ond

eticlated rrowth of the latter. However, incrersa ir plant
population from 497,L00 plants/ha to 60,000 plants/ha 1id not
significantly decrease ster: 'lameter further. This wipht

be duc to the same degree of competition within the two

populations.
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Numbar of branchez per plant, number of leaves |er
plant, plant leaf spread, leaf dry weight, sten diy
weipht and total dry weight were all significantly necreased
with increase in plant population, This might be due to
the fact that increase in plant population exerts
an adversz sffect on the development of buds from which the
branches and leaves develop as a result of vigorouc
competiticn for light, nutrients and space betwezn th.
plants, The decrease in numbor of branches, lzaves anu plant
lea’ sproad consequently dacircased leaf, stem and total dry
waights., However, numbeir of branches, number o7 loaves and
plant l:a¥ spread did not -zicnificantly decreas: forbher
as the plant population vas incrizased further from 10,700
plants/ha to 60,000 plant=/ha. This could be duc to Lhe same
degree of competition within thoe two nlant populatica,

Nuriher of legavss per m? and leaf areza induox “ou var,
significantly increascd with increase in plant nopelalion,
Thies is duc to the higher number of plants per ar o viich
more than compunsate the Iow number of leaves pur 7.5 at

highzr plant population,

5.4 Effuct of Pl:nt Populaticn on the Yiuld ..nd
Yicld Componunts of Garden Egg

Fruit fresh weieht por plant and fruit dry woight

per pli~nt significantly deereised with inecreese in plont



population., This is ip agraomont with the findings of Seth

and Dhauder (1972) and Asicpbu and Uzo (1984) whe obscrved
increasu in plant population to decreasc productivity per

plant. This could be due to the high depgree of compotition
among the plants grown at hizh population densitics., The
diffarunce in yield per plont could also be dus to hizhar

number of leaves and branchus snd wider plant le~f - .irond
gxhibitod by the plants ot low population, ther:forc unhancing
the intercaeption of greotur amounts of M#ht gnorey which is used
to producc more assimil-te,

However, fruit dry weicht per plot (7.5m?) :ad lotal
fruit yicld at the cnd of h:orvist per hectare were cignificantly
higher ot higher plant population when compared with the
lowur plant population. Thosu results are in conformity
with the results obtained by Sulikeri (1977), Hommoud~ gt 2l
(1962} o Asiegbu and Uzo (1964) who found highur yiclas
per hectore at highar plant populations. Rugr ssion nolvsis
showi:d that there is a positive linenr response in total
yiela/b2 to plant population (Figure 1).

Number of fruits per plint and fruit diamctor cimilarly
decruased with increase in plont population. This conn also
be traccd to the increns. in competition betwean th plonts
2t bhizh nlant populaticn. Howuver, thero is no diff.ronce

between 40,000 and 60,000 plants per hectare,
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Plant population did not significantly influcncc
numbsr of days to fifty percont flowering and crude protzin
content of fruits. This could Le due to $he fact thnt
yicld components differences depend on the plant's rasponse
te the cunvironmant which moy or may not purmit {hoe full genetic

exprission of zach componunt (Weeter:mann and Crothurc, 1377].

5.5 Effect of Nitrogun on the Growth of Garion Eegp

Nitrogen application sipnificantly increascd 21! growth
paremgters aver the control in all the weeks studica. This
may nct be unconnected with ths fact that nitroecn 2s 2n
assanticl constituent of gardan ege metabolites and chloraophyll
neccssary for promoting atrinl vegotative growth, increasing
the top-root ratio and .sse¢ntial for fruit nnd scced Formation
(D1son ut al., 1971),

Plant lcuf spread, stom diameter and leaf dry woipht
sipnificontly increased with gach nitrogen level. Similarly,
stom dry weipht and total dry weight increased witih .ach
additionnl level 2t 12 wacke after transplanting. 7o previous
weecks, the difference in stem nd total dry weisht dus to 30
and GO ko i/ha was not cignificant. These rucults are in
conformity with the findines of Rajeeven and Rioo (1970),
Takchachi st al, (1979) who ooserved that plants rucoivine
nitrocan o e faster thon thos. receivine low nitroo.n;: nd
those of Sineh and Sandu (1970), who obscrved th:t nitrorsan

application up to 100 ke {/ha increased stem di-m_ torv,



Similarly, nitroeen application significantly increased
plant height, number of leavas per plant, number of lcaves
per m?, number of branches pecr plant and leaf arca index.
These results corroborates the findings of Singh ~nd Sandhu
(1970) and Choudhyry et al. (1982). The incrensc in these
parametars due to nitroeen application is due to the ability
of nitrogen to stimulate the preduction of leaves and
branchus and also promote acrial vegetative growth (Olson
et al., 1971) as nitropgen is an important constitucnt of
chlorophyll, amino acid and nucleic acid (Sauchelli, 10970,
Bhatnover and Pandita, 1979). Howaver, plont hcieht,
number of leaves per plant, number of leaves pzr m?, number of
branches per plant were not significantly increnscd buyond the
60 k¢ N/ha. These findines arc similar to that of
Ezgakunne (1985) who opined that the inability of nitro-~en
to increase number of branches beyond 75 ke N/h2 misht be due
to the limited capacity of the plant to utilize vprintur amount
of nitrcran beyond a curtain optimum. Similarly, th.r: was
no sienificant differencs in leaf area index duc to 30 and
60 k¢ N/ha, althoueh 80 k¢ N/ha significantly incrucsed leaf
arsa indux over all other lcvels,

5.6 Effzect of nilroren on the Yisgld and Yiold

Components of G-ordun Eggp

Nitrocen opplication sienificantly increas.d fruit
frash weipght per plant, fruit dry weight per plant,

fruit dry weight per plot and total fruit yicld por huctare



at the end of harvest ovur the control. These parnmztors
also incrcase with rising nitrogen up to 30 kg N/ha
although addition of nitrosen beyond 60 kg N/ha did not
significontly increase fruit fresh weieht per plant axcept
at 11 weeks after transplanting and fruit dry w. ight per
plant and per plot at 7 and 9 weeks after transpl-ontine.
These results are similar to those obtained by sylikerd
{1377), Kalyanasundaran and Sambandam (1873), Kogbe (1982)
and Ezeakunne (1985 ) who reported total yield per hectere
to increase with rising nitrogen upto 80, 200, 100 and
150 kg N/ha respectively. In this experiment, total vield
per hectare was significantly increased from 4.13 Lans in
the control to 7.37, ©.98 and 11.55 tons by the application
of 30, 60 and 9C kg N/ha rospactively. The respons: of total
yield /ha to nitrogen is presented on Figure 2. The response
was linear with a mean rate of about 0.082 t ke [l/h>,
Increase in yield as a result of nitrogen applicaiion could
be due to the increase in number of leaves, plant leaf
spread, and leaf area index thereby resulting in rreater
photosynthetic capacity and rapid assimilate translocation
due to the vigorous vegetative erowth thus resultine in
the production of a large nurmher of big fruits. Nitrogen has
also been reported to stimulate the production of 17r-e ~umber
of flowers and high fruit set (Takahachi et al, 1579).

Number of fruits per plant, fruit diameter, cdacreasing
number of days to fifty percent flowering and fruif crude

protein content were also similarly increased by nitrosen
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application. This comfirms the findings of Singh and
Sandhu (1570), Gupta and Shulla (1977) and Takahachi 2t al.
(1979) who reported incraased number of fruits, increased
fruit size and early flowering with nitrogen application
respectively. This could be attributed to the ~Lility of
nitrogen to promote vigorous foliage growth, increascd
meristematic and physiological activities in the plonts
thereby resulting in the synthesis of more photo--ssimil-tes
which is used in producingz more fruits. Crude protein content
of fruits was increased by nitrogen addition bec-use nitrogen
is a constituent of proteins and its addition, rasult

in more synthesis of protein. Similar result was obtained

by Vuurmans and Grubbem (1877) . The non-significont
difference between 0 and 30 kg N/ha in crude protein content

could be due to the leaching of the nitrogen in the fo0il and

its diversion in the plant to other meristematic rupgions.

5.7 Interactiong

A lot of interactions were obtained betwuci the
£ ctors on mast of the parometers measured. 1In sooc coses
significont interaction wos wven obtained betw.en come of the
tre~tmants whose effact on the parometer tested was not
significont, This is dug to the nature of the dusign us.d
in thy uxperiment. In thue split-plot design, factors ot
the sub-plot level which includes ths interactions worc

gvaluated at highur prucision than other facters cont-ined



in the main plot (Gomez and Gomez, 1976),

5.7.1 Transplanting doate x plant population

Significant intceractions was recorded betw.cn transplanting
date oand plant population on number of branches pur plant,
numbsr of leaves per plant, number of luaves per m?, leaf dry
waight ond total dry weight,

Transplanting on 5th July 1989 in combination with
60,000 plants/ha produced the highest numbcr of bhr-onchas,
numbur of luaves per plant and number of liaves per m?, Whereas
transplanting on 26th July 1989 in combination wit! 20,000
plants/ha produced the ho-vi st leaf and total dry woight
per plant. These findines rosemble the results obt~inud by
Rajput (1S68) who reportoed that interaction betw.vn th. numbar
of plants and time of transplanting had sipnific nt _ffocts

on growth ond yield, Similar results were obt-incd bLv

Cardwell (1957) in corn, who ubservaed that » chonei in one
cultural practice gives an inturaction resulting in & chaneo
ef anothur factory that is, pl-onting earlier reduce) Fhe lant's

sensitivity to high population.

5.7.2 Transplanting date x nitrogen

fransplanting date x nitrogen interaction siznificantly
affected number of brenches per plant, stem diamotz=», “ruit

fresh weight, fruit dry weight per plant, fruit do wveicht
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per plot, total yield per hectare and numbsr of fruits per
plant.

Highest number of plants, heaviest dry fruibts per plant
and per plot and highest total yiegld per hectarn were
produced at a transp. lanting of Sth July 1988 in combination
with 90 kg N/ha. Whereas thickest stems were produced at a
trancplanting of 26th July 1969 in combination with 40 kg N/ha.
Howaver, heaviest fresh fruits were produced on application of
9C kg M/ha when plants were transplanted on 5th July 19€%
at 9 WAT, while at 11 WAT 390 ke N/ha in comhination with

. trans:lanting
on 26th July 1988 produced heaviest fresh fruits., The results
indicate that nitrogen annlic.tion can improve the growth
and yield of garden egg at either of the two transolanting

dates.

5.7.3 Plant population x nitrogzen

GCrowth, yield and yield components parameter. such as
number of leaves per m?, leaf area index, leaf and totel
dry weiphts, fruit dry weiehl per plot, total yield ,ar
hectare and fruit diameter were significantly influcnced
by plant population x nitropen interaction.

At 60,000 nlants/h.. there was an increase in nuhor
of leaves per m?, leaf area index, fruit dry weight . .r nlot
and tntal fruit yield per hectare with sach incro..nt

30 kg N/ha upto 93 kg M. h~ it which the highzst valu, o3
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obtainzd. These results confirms the findings of Gerardo
(1981) who reportzd a gradual response in garden ege yield with
each increment of 112 kg N/ha up to 450 kg N/ha in dunsely
populated plants. Similar results were obtained Ly Lang

et al (1958) who reported that as density is incrinsed the
respunssg to an added nutriont continued to a higher l.vel of

application.

5.7 4 Transplanting datue x plant population x nitro«cn

Lenf area index and totnl dry weieht wers sicaificantly
affectud by a second ordor ant-raction involving a1l three
tre-tmants.

Hichust leaf arez2 ind:x was obtained at » plant
population of 60,000 glance/iin on applicatiaon of 3J ko it/ha
whun plunts ars transplantid on Sth July 1989, How.ver,
heavicst total dry weight wo: obtained at a plant popolation
of 20,000 plants{hn on application of 90 kg N/ha whun
transplanted on 5th July 1989, Thusa results indic-t: that,
the diffirunce tn climatic factors under which nlante aras
grown requires changes in plant pepulation in ord.r to vol the
best us2 of the prevailing climatic factors as obs.rv.d

by Cupt~ (1584).

5.8 Correlalion

A sicnificant and positive correlation weis r cord o

4 £

between fruit yield, fruit dry weight, number o ~uiils

per plunt, plant beight, rwembor of leaves ner sl-nt, numboer
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of branches per plant, pl-nt l:af spread, lear dry w.ight

and stem dry waight. This positive and significant
correl-tion indicates that those are critical dotcerwinonts of
gerden egg yields, These results corroborates the findings of
Shrivastrava and Sachan (1973), Mertia and Chauhon (1978)
Addackagya and Norman (1977) and Singh and Khanna (1370)

who found significant correlotion betweecn yiceld ~nd number of
fruits pur plant, plant height, plant leaf spread, =nd number
of branches per plant, raspecctively.

Number of doys to fifty percent flowering wrs nugntively
corrclated with all other porameters. This result is similar
to that obtained by Vijay vt 2l. (1978) who obs.rv.id n negative
corrslation between fruit numbar and number of d ys {0 fifty

percont flowsring,



101

Chaptcr 6

SUMMARY AND CONCLUSIONS

A field experiment waz conducted to determing the
affect of transplantineg ante, plant population and nitrogen
on the growth, yield and yizcld components of parden coy
variaty‘white light: The experiment was carried out during
the rainy suason of 1382 at thse Horticultural Ficld tinit
of the 1 Institutze for Agricultural Research, Ahmoduy S.llo
Univursity, Samaru, Zaria. The uxperiment consist.d of
twinty four treatments with :ach treatment containin: onu
of twe transplontine dates (S5Ch July 1988 and 26th “uly 1589),
one of Threo plontine posul~tion (20,000, 40,000
and 60,300 plants/ha) and ane o f four nitrogen luv -l (O, 30,
60 anct 90 ke N/ha). The troctments were complubily
randomized, replicated thre. times and 1laid out in » =plit-
plotr dueipgn with the transploating dote beineg Llloc:t 0 to
the moin plot while nitroeun nad plont population wice
allocatud to the sub-plet.

Plant heieht, number of branch.s per plant, nushoo of
lonvue pur m?, plant 1l=sf spr. «d, staom diametor, 1l..f dry

wezieht, stum dry weipht, F:uit dry waieht per nl-nt, Ffouit

dey w_i-ht pur plot and toakal fruit yicld/hectar: w.m not
sirnificantly influuncued by tronsplantine dat.. S3iil-ilye,
teanspl :nting daite had ne sirnificant effact on nuas o of

days to Fifty percent flow.rine and crude prot.in co.lont of

fruitu. kﬂl"l “‘R“fﬂ‘
N i,
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Howavur, transplantins on Sth July 19838 sienificontly
increascd number of leavos por plant,
and fruit diameter, while tronsplantine on 26th July 18E8
significantly increased leaf rea index ond totol dry weight per
plant.

Ircreasing plant population significantly decremsed i
stom digter, number of branchus per plaat, naumhor of *
leavas per plant, plant leaf spread, leaf dry wei«hi, stum
dey w.irht and total dry weiecht, Similarly, fruit frish weight,
fruit dry weisht per plant, number of fruits pur pl-ot nd
fruit diaometsr were decriascd with increasc in ploant .opulntion.

Number of léaves po» m? and leaf ares index wie - howover
incr.~sud by increasc in pl-ut population. Fruit <dry w:icht
per plot ond total fruit yiold per hectare at the nd of
harvest wore similarly incr ~s2d by plantine at hich
popul-tions.

Plant heipht, numbur of days to fifty percent +luwerine,
and crude protein content of Fruits were not sicnific - ntly
affeccred by plant population.

Mitropcn application sionificantly inereasuc i1 rowth
and yicld parameters over the control in 3ll the wolks
studic.d. Plant leaf sor. 2, stam diamcter, and 1.-F .iry
wizicht sienificantly incr ased with cach addition-1 "
N/ha up to 90 ke N/hz. Similarly, fruit fresh waiobe,
fruit drey weieght pur nlant, fruit dry weight por plot e

tot 1l fruit yisld ot tho und 0f harvest propressiv.ly
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respondud to each additional 30 kg N/ha up to 80 ke N/ha.
Tot:1l fruit yield per hectar: was sipnificantly incr.iscd
from 4.18 tons in the contrcl ko 7.37, 9.88, ~nd 11.5 tons

on application of 30, 60 and 90 ke N/ha respuctivily which

is vqQual to 76,138 and 175 purcent increase over the control,
respuctively.

Number of leaves per plant € per m?, plant hoiche,
number nof branches per plaat were not significantly .ncrizsed
beyond 60 ky N/ha.

Sirnificant internctions were obtained botweon ol
treatments on number of broanches, number of loaves pur plant
and per m?, lsaf dry weicht, stem dry wsieht, tobal dew
weirht, fruit fresh weirht, "ruit dey weicht per 10t and
par plot, and number of fruits per plant. Sieniticoant
interactionswere also recordud on total yiuld/hs, Fruit
diametur, and loaf area indax.

A sirnificant and positive corrclation wrs _Ltain . d
batweon fruit yicld and 211 parameters moasured oo number
of days to fifty naercent flowerineg which was ncotively

corrzintud with fruit yicld.
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