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ABSTRACT
An experinment on the effect of nitrogen and phosphorus
fertilizers and farnyard manure on growth and yield of a |ocal

garden egg (Solanum qgilo) variety 'Samaru Striped' , was

conducted under rainfed conditions in 1983/84 at the

Horticultural Unit of Ahmadu Bello University, Samaru, Zaria.

Three levels of each of the nutrients (Nitrogen - 0, 75
and 150 kg/ ha; Phosphorus - 0, 30 and 60 kg/ha and Farnyard
manure - 0, 10 and 20 t/ha) were applied. The investigation
reveal ed that each of the nutrients inproved both the
vegetative growh and fruit yield. N trogen application
remar kably increased plant height, nunber of branches, nunber
of | eaves, |eaf area index, total dry matter production
and nunber of fruits per plant,, Total yield per hectare
increased significantly with each increased application of
nitrogen up to 150 kg/ ha, at which 39.44 t of fruits were
producedo However, the optinmum |evel of nitrogen application

for optinmumyield was 143 kg/ ha.

Only application of up to 60 kg P2 /ha significantly
increased vyield. This produced about 35.22 t/ha of fruitsS.
A positive linear response between yield and farmyard manure
appl i cati on was shown. Each level significantly increased

fruit yield; 20 t/ha produced 35.95 t of fruits.

The interdependency of the nutrients in inproving yield
was quite evident. The highest fruit yield was obtained by
a conbination of the highest levels of N, P and Farnyard
manure. Neither the nutrients, nor their interactions
significantly influenced the crude protein content of the

fruits.



A highly significant positive correlation was found
between yield and vegetative growh characters. The nunber
of days to flowering was, however, not significantly

correlated with yield..
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Chapter 1

INTRODUCTICN

1.1 Ootony, Oricin an. Classifacation

Garden cgg, alse known as erngplent, belongs to the fanily
Sclonacege which includes severcl pther economic crops such s

temato (Lycopersicon esculentum), the chilli and bell peppers

(Cepsicum spp.), tobacco (Nicotiana tabacum) and & number of

ornamental plents.e 1t is 8 perennial shrub usually grown As
onnual. According to fNermen (1974) goerden egy is bushv and
nrows tc 2 heinht of 120 cm long and alternantely erranged on

the stems. Garden egg is & much branched plant with a sirong
top root and a deep, extensivzly branched but not widely spread
rort system, It is self-compatible andu hinhly fertiles The
flowers ore solitary or in clusters of two or more opposite the
leoeves. The fruit is a berry differing in size and form. 10 is
variously coloured and could be green, dark purple, red, whitc

rr yellow (Grubbien, 1977).

Various views have heen expressed about the origin of
garden egyge Vavilev (1920) opined that its centre of origin vas
Indo=0urma where large number of genctic vorietius were fround.
However, fhaduri (1951) and Omidiji (1975) suggested that

Solonum melongena possibly evolved independently in differant

ports of the worid.

1.2 Pretucticn and Uses

The totel world production of eggplant in 1500 was G445



. milliﬁh tﬁnnes, produced on 323,000 hectares of lond (F.A.U.,
19&0) giving =i aversge yield of 13.9 t/ha. In Africe, Ghana,
.Egﬁﬁt and Ivory Copest are_listuu ae producers but pruduction

in thaese countrlies is verg f;w. Fur example, production in
Ghanma is of the order of 25,000 t/year on an estimated 10,000
hoctares giving a yiele of 2,9 t/ha, There ore no productlion
figures for oggplant in Nigerla ond this supports the fact that
nroduetion may be minimal in terms of trade statdstics,
However, it is estimcted thot production is of the order of ana
tonne  per hectere (Annon, 1976), with lorge guantity being

used for hame consumption and lucel moarkoto.

Eagplant is widely used as o vegetable throughout the wapmer
réglons of the world (Choudhury, 1976). kecording o Gyepuga
(1960) and Dyernuga and Fetugse (1979), it supplements strrchy
fouds in addition to being & cheap source of protein, mincrals
and vitamins. WKoghe (1981) repeorted a number of species such

as . indicum, S. nigrum end S. aethiopicum, which are grown fo

8 limited extent for thelr leaves. Sume other specles for
exgrple S. ferox in Southewcost Asia, and 8. iorum and 8. gigg.
in Africo sre cultivoted to o large extent For their immature
fruits which are chewed raw, cooked as vegatables and also Tar
segsoning other foods (Purseglove, 1969; Tologbonshe, 150L).
There are other species of Sclanum which are uszd For native
medicine throughout the fropics. The alksloid *solaninet
extracted from the roots, leaves end fruits, is well known for

its therapeutic value (Choudburi, 1944), S, aviculore ond
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5. Fhasianum hove aloo pained importance as éoufﬁe of
aplasidine used for synthesis of steroid hovmones Among theso,
S. gile sppears to be more widely grown by peesant Farmers in
pigerin both for consumptlon and for market probobly bacnuseﬂ
ol its prolific frult production and ite ability to tronsoort

and sthre well,

1.3 Agronomy/Cultural Practlces

Anronomlicolly, gerden =g fequires.a well deainegd fertile
aahﬂg leam sril with a high organic matter content, Sails
low in bumus shoult bBe supplicd wlth Ffarmyaro wanurz at tho
rate of 20 to 30 t/hz. WNothmann and Koller (1975) reported that
pggplant thrives betber in troplical and substroplosel weathorp
condition, It is susceptible to low femperature but requires an

S

optimum day tempereture roange of 2% o 35°C.

~ Garden ogg can be culitiveted diractly by seeding but
_pQQFerablv ralsed in a nursery and later transplanted o
the fleld. Geeds are asoun in seedboxes or in nursery Deds
These germinate in 7 $o 10 duys end arec transplanted & - &

weeks later at a snoacing of 75 cm squore.

Fruité.afe ready for harvesting abtout 7 weeks aefter
transalanting and continue up to 2hout 10 weeks after
frangplanting. .eqular barvesting ot weekly interval is
gaaentlal to encournge further fruiting ond te nvoid
cvermaturity. The size and number of fruit yield pregressively

declines after the second and third harvests (Nesowah, 1963).
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16 Froblems of Low Yield

Factors responsible for Iow yields of garden eng, inciude
adapted varieties, and inodequote management practices, Fuw
exumple, it is generally agreed that most producers of egoplents

thh net core for fertilizer and plant protectiun measures.

Bampgon (1971) streseed the importonce of Fertilizer
applicotion for eggplant production. Ware and MeCollum (1875)
have indicuted that egoplant is a very heovy fectnr and,
therefore, requires adetuocte feprtilizer nutrition for laprovod
productivity. Aport from breeding werl thot hns been coryiod
out recently (Omidiji, 1975 and 1976), much i yet to be dune
o determine the reaponsesa of gorden eqqg to different plent

nutrient sources in Nigeria.

Since farmyard manuee and compost could be readily
Gvzileple in porthern part of the country and has merits for
improving fertility 0ond =spil structure, 1ts incorporation witn
arzificial fertilizers would be an ndded advantage. This
investijation was, therefore, undertaken with the following

chijepctives:-

" 1. To study the effect of levels of applied nitrogen,
phosphorus and farmyard manure on the growth, yisld

and yield components of eggplante.

e To aupess the effect of these trautmentﬁ on the

crude protein content of the frultvs.



Chapter 2

RCVIEW OF LITERATURE

2.1 Yield and Vielﬁ Contributinng

Factors of Gorden Egg

The number of frulits producced per plant greatly Influgnues
yipld of garden egn. Shrivostrovo and Sachan (1973), Singh and
Bhanna (1970) ond Vijay et al. (1970), reportod that fruit
number per plant is & major yleld component in sggplant ond
ahould b glven more welghtage in the gelection of better

yielding variety.

Frult size i3 1nversely related to frult number but
lingerly correlated to fruit weight (Vijay et al., 1970;
Siddiqui and Yhan, 1979). As guch eggplonts bearing large-aizid
fruits are not expected to produce larpe number of fruits or |
vice versan. UOther growth cheracter 2ssncloten with yield 1nclivie
plant helnht (Mestia ond Ghauhan, 1970): plant spread (addiee-
Fegya and Morman, 1977), ond number of branches per plant

{(Singh and Khanna, 1970).

2.2 Minegrel Hutrition in Garden Egg Froduction

Garden eyg requires notrient elements Tor proper growth
ond development. This is egpecially true when it is realised
that garden egg plant is n long-scasponed crop often perennial

in nature, and, therefore, should be fupmished with 311 the
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nutrients requireq during itz period of growth,

Crgunic mattor in the form of férm?ard manuTe 3nd cumpost
st the moat populer source of minerasl nuirients used for
vegetable growing in Ghona (Simnandurai, 1973). It is,
howevar, lower in nutriznt concentration than the inogrcanic
fertilizera (Dennison, 18613 Kogbe, 1976) ond is more
difPisult to procure in @ large duantity copable of furnishing
the high nutrient demand of eggplant. BDecause of this,
inorganie fertilizers especinlly nitragen ond phosphorus ace
used either aclely or in combinatlon with arganlc manure to
provide the minmeral requirement of eggplant (Fetrov and

i

Dnikova, 1975),

hdequote mineral nutrition is gruc.iel in susioining high
yirlds of eogplant especislly in intensively cultivated lund
hecouse of the important role it nlays during varlous phases of
the plant growth (Gutschick, 1977). ficcording to Rajpul ono
Gingh €1902), and Sauchelli (1973) during the early pericd of
. growth, adequate nutrition, especlally nitrogen supply i3
important in sustalning on abundant and persistent vegetative
; cover nucessary for vitol phutosynthetic sctivities. 3 the
later stage, when thz flowers tre initiated and Frults foremed,
aptimum mineral nutrition is alse required for effective flower
formgtion, fruit set and mobilization of syntheslsed plant

food %o starage organy.



2.3 Effoct of Nitrogen on farden Egg

Nitroaen application promotes vegatative grawth by
enhoncing cell division epd | elongaticn. As an essenticl unii
of chlorephyll 1t Indirectly determines the emount of

photosynthetic activity of eaggplant.

According to Singh and ISandhu (1970), Choudhury gt al. _:
(1902), cptimum nitrogen applicrtion encouranes eggpelsnt
rowsh by stimulating long and lerge Tuliege, When applied
in deficlent amount, it couses reduction of growthe The nuabor
ond zize of leaves begome reduced, roots become thim ond
fibrous. BDn the pther hand, it has been reported sthat excoss
nitrogen encourages luxurient, thick and succulent growth of
jecves accompanicd by reduced flowszr and frulg Farmatinﬁ |

(Verma gt all., 19703 Addap-Kagya and Norman, 1977

2e3a1 Effect of nitrugéﬁ on georden cgy groewth and develanmiang

Uaridﬁé researchers including Eguehi gt 2l. (1950);
Mertia and Chauhan (1970); Addae-Kogys ond Nerman (1977); Gunta
et al, (1970) and Kogbhe (1902) hove reported significant
lncrease in eggplant growth due te nitrogen fertilization.
Thia 1m dus to the fact thet nitrogen is on essential
censtituent of eggplont metsbolites and chlorophyll necessnry
| for promoting werisl vegetative growth increasing the
tqputc~:pqt ratlic and essential for frult ond seed formotion

(01son gt al., 1971).



Singh ano Sandhu (1970) observed thet leaf area index,
plant height and stem girth were ell affected by soil and -
folier applicatign of nitroqen. The leaf arca was increasod
with high dosz of nitropen irreopective of the method of
anplication. The largest lesves were obtained in pluts
fertilized with 75 kg/ha of nitrogen. Flent bhoelght 8lso
nronressively increased with incressing levels of nitrugen._f-
Tellest plants were obisinad with 100 kg N/ha. There was,
however, no significant responge by stem thickness to nitrcgah..
applicatian, 7 .o o .. though increascd doses of niteooen

- promoted increased stem girth nonesignificently than the contnule

“ The thickest stem was pbtoined with DO kg N/ha. Similar

cbservations have been made on tumotoes (Montelaro gt ol., 19523
Bajpel and Bajpal, 1963) and pappur (Claorowaju, 1377} both of

which bolong to the sarne family @s cggplants

A linenr rclotionship wos nbserved betwoon the dry matter

. production and increese in nitreogen applicotion by Seth and

Phauder {1970), Doikove (13977) and Hogboe (1902). Numbcr of
branches peor plont 1s also reportcd to lneressc by nitrogon

spplication (Singh and Sandhu, 1970; and Gill gt al., 1975).

| The influcnco of nitrggun dn fiﬁwer doevelopment in
.eggplant has also beon reported, Eguchi et al, (1950), Iwata
gt al, (1960), and Aliev (1972) found that mitrogen applicod
f vlone, delayed flower initisfion ond led tp differpntiation of

- flower buds at higher nodes, ond thot flouwer differentiction
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5
pceurred eorly in plots roceiving M P & and N P. Eguchi gt al.
(1956) howover cautioned thot flower imitlation is multi-vacsor
contrelled character, and an should not 2lways or entirely be
attributcd to nitronuen effect.  In many eraps, 1t is inducef hﬁ
low temperature, in others 1t is controlled by day=longth, whilo

in somc it 13 essentially effected by nitrcgan.'

In contrast, Sinoh and Sandhu (1970), and Yerms gt al.
{1970) pbscrved thot enrlinces in flowering wos encowuraged with
incregase in the level of nitrogen from 25 to 50 kg N/ho and

thot further application beyond 50 kg N/ha delayed Flowerinn.

Ze3e2 Effect of aifropen on fruit yieid, yicld components anc

attributes

Experimunfé conducted tiy Singh and Sendhu (1970) showad

- thot incresne in number of Ffruits formed occur with incronscd

level of nitropen. The highest number of fruits per plant ens,
howover, eobtained by application of 40 kg N/ha. Similer

oheervations were mada By Mertia and Chouhan (15970).

Changes in fruls slze hove been dttributed to the

| chncentratinn and rate of supply cof availlable nutrimnts'fn nlanta .
Bupta gt 2l. (1970) while working on response of eggplant o
nitrogen, phdsphnrua and potassiym fertilizotion uvith difforent
spacings abserved a sipnificant difforence hetween 7% kg O and

no nitrogen control, a2lthough ne such differcnee occcurrsd

hetween 75 and 150 kg N/ha trestmonts, Similor results bevo
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been cbtained by Uze (1971), Lal and {undrik (1971), Ludiloy and
Ludilove (1975), Gupto ond Shukle €1977) and Hard gt al. (19770)
in reloted crops, Howsver, Addae-Kogya ond forman (1977)
observed that nitrogen fertilizotion did not have significoni

effect on frult sixe of locoi Ghananian eggplant, Solanum

integrifoliume

Malyshkino (1975), Sulikeri (1977), Gupta gt aol. (15772,
and Kogbe (1902) observed thot yield of eggplant increascd
cignificantly with incrense in nitreogen up to 1CC kg/ha but
150 kg N/ho depressed yield, This wes probmibly coused by o shift
in corbehydrote-nitronon rotio due to excoss nitrogen
npplicotion which eventunlly frivoured vegetative growth 2t fne
expense of fruit development. However, Gupto gt al. (1970) did
not observe such decrease in yield with spplicotion of 150

IC.'.J N/hﬂ.

2,4 Effect of Fhosphorus on Gopden Egg

2.4.1 Effect of phasphorus on gorden eqg growth and develoomont

The effect of phosphorus on crop growth is manifestoed
in earliness of crop maturity ond cnhonced root systom cuviring
& wider arca of the soil. DOeficiency of phasphorus couses
stunted growth, reduced yield ond leads to inefficient end
limited utilizetion of soil nitropen (Hord et o1., 1970;

Colasubramenion et al., 1979; ond Negi et 21., 1902).

Phosphorus gpplicotion promotes crop roeot growth and
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consequently enhances nutrient uptoke for o grester vegetative
ond fruit development. fAliev (1972) noted that its applicction,
immadintely ofter cmergence of egoplent, stimulated orowth

until flowering but declined leter. It 2lso ndvanced flowering
when applied clone or in combination with nitrogen end potossiun,
Mertio end Chauhan (1970), and Petrov @nd Deikova (1975) furth »

reperted that even though nitregen advanced plont growth, o

greoter growth occurred while in cowmbination with phosphoruse

Similar Findings hove been made on other solanoce ous
crops. In sweet pepper, for axemple, o high dese of phosHohoruc
applicotion (250 Pzﬂslhu) resulted in o consideroble reduction
in number of days to flowering (Gill et sl., 1974). Doikovo
(1277) ulso observed @ progressive increose in dry metter yicld
with incrense in rate of phesphorus applicetion up to 120 kg
Fzﬂslha. In culture sclutiun, the influence of phasphorus on
growth of tomato was slso demonstrated whan phusphorus
opplicction was withheld for 10 days after secerdling had producod
0 ur 9 leaf primodia. It markedly reduced flower number on
fruit truss, ond the time t. enthesis wos lengthened by seven

days (Menary ond Staden, 1976).

The effect of phosphorus cn garden egg branching, howcvor,
hos been inconsistent. While nonesignificont response wos
ahserved by Shorma and Mann (1972) and Ghatnagar and #andit
(1979), Gill et al. (1974) reported significant increase in

number cf branches per plant,
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2.4.2 Effect of phosphorus on yield, vigld compgnents and

atiributes

Conflicting results on the effect of phogphorus on
egoplant has boen reporfed.  Seth and Dhauder (1970), sturiiud the
effect of fertilizer ond spacing on eggplont ond observed that
the levels of phosphorus - 30 and 60 kg Pzﬂsfha ~ had no
sipmificont effect on Frulit yield though Fruit guality in
fertilized pleots were slightly better thap in control. Cn $he
other hand, Gupte gt al. (1970) obaerved that phosphorus
fertilizetion have significant effect on fruit yield, They notod
that yilold was highest at 6C kg Pzﬁsfhn cnd was sinnifiecantly
highbar than yicld at 30 kg FZGS/ha and the control. In onathon
yesr of study, yield ot 60 kg Pzﬁslha wag at par with that of
30 kn P205/ha but significently higher than the control.
Similarly, Mertis ond Chauhan (1970}, and Miev (1972) reporind
significont ipcreases in eggplant yleld with increasing levels

uf phosphorus, un to 120 kg qus/ha.

Gupte et al. (1970) obseyved that phospherus fortilization
significontly reduced the number of fruits althouph fruit nowbhor
at 6D kg P/ha was significantly higher than ot 30 kg P/ha,
Bimilor results hove been reported by Gupta ang Shukla (1977}
Sobulo gt al. {1974) in tomatso, ond (111 et al. {1974) in Swoat
pepper.  Olarewsdju (1977) and Saglv and Kafkafi (1976) on the
cther hand found that applicatlon of phogphorus ot rate of up o

363 kg P/ha hed no significant effeoct on the total number of

¥
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Fruits per plant in chilll peppor.

Increese in fruit size of egaplont due to incremsed lovol
of phospharus application wse roported by Gupta gt al. (19700
They found thet fruit elzo ot 60 kg P/ha was signifilcantly
higher than ot 30 kg P/ha,.  Slmilorly, in tomcocto, Gupte ond
Shuikla (1977) abservad that phosphorus at 3lkg #/ba and 60 ko
F/te fertilization rgsulted in higher frult sizea than no
rhosphorus.  Inyang (196G) also recorded significant increase
in tometo frult size sfter opplicationefSU kg F/ha although
higher rotes of fertilizer were sicniflcently better than luwey

ONES e

2,5 Effect of Fermyard danure on

_ Gardan Egg

2.5 Genernl effect of formyord mspurs on garden egg

The use of organic maonure in form aof farmyard manure,
compost ond green manure is widely recognised.  (Sinnendurci,
1973). It has been in use for o long timeana it is stiil
nreferred in many communities to mincral’or inorganic
fertilizers. This is no doubt due to difficulfics encountered
in progurement and dolivery of inorganic Pertilizers (Robinson
and Falusi, 1974). FPreference to orgonic manure is alsn duc
to its other adventayes, such s improved retentinn of plont
food nutrients and molsture in the soil, improved plant-sail-

water reloticonship, slow release of nitragen and lmpraovoed
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structure ond porosity of seil (Ounting, 1963; Ajokalye, 18710,

Eggplant is an exbhoustlve crop capable of remaining
penductive for more than one growing season depending bn the
availebhility of plent food nuirienis end molsture (Ware and
teColium, 1975). In view of this, it reguires constant
nutrient supply to sustain it for the prolonged 1ife.

Fapmyard manure seems best sulted for supply of the reguired
putrients becauvse of its pbility to relesse nutrients gracudlly

for o long time,

Doikova (1979) reported that application of 20 tonnoes
of Farmyard manure per hectare to eggplant promoted prowth
and increased yield sipnificangly sbtiove the contrel and thnt
& greater yield was achieved when 20 tonnes of farmyard wmenurt
per hectore in combinaticon with 420 kg N plus 120 kg FZGS
ond 240 ﬁzﬂfha was applivcds Olso yield increese of 200% over
the contrzl hos been reported when N P K plus formyard monure
werg applied (Aliev, 1972). Such cembinations appreciobly |
advanced flowering when compared with other treatinontse
Omori gt al. (1972). PFetrov and Doikova (1875), Doikova
(1976}, and Sullkeri (1977) alsa found that appllecution of
Farmyard manure up to 20 tonnes/ha increosed sugplont yield

significontly above the control.

2.5.2 Farmyord manure effect on growth and development

The ahility of formyasrd manure in influencing crop
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growth ond development has been stiributed to its nutricnt
compoeition as well ns its effect on physical and tiological
nroperties of the ssil. In the savonna arens of figeric,
farmyerd nmenure 1S valued mainly Dicnuse of its phasphorus
content 8s most sovenno soils are deficient nf phosphorus
(Calnaubromanion et cl., 1979; Mokwunye, 1901). Thus the
rencrkeble crop returns ovbtained from small dressings of
fermyard manure (ibdul2hi ond Lombin, 1978) may be sttribuiedl
largely to its nutricnt content, cspecially phosphorus,
micronutrients and tu o lesser extent nitrogen ond potassiun
(Djokoto ond Stephens, 1961; Feat ond Qrown, 1962; Heathcoin,
1370; Hartley, 1973), and its soil improvement characterictics

(Coche and Heathecote, 1969; Heathcote, 1970).

iliev (1972) in o triel invelving N P K and farmyard menure
on eggplant, observed that farmyard manure at the rate of
2C t/ho significontly increcsed the fruit dry motter, sungor
end vitamin C content. In a@nother experiment in which N P K
and farmyard menure were uscd, Deikova (1977) found that totol
try mattcr content increased with increasing rote of tho monuro
ur to 40 t/hc though manure 2lone proved less effective thon

mineral fortilizer.

Other solanccenum cropis have also hbeen reported te show
pesitive response to fermysrd manure application. For example,
¥irti et al. (1973) observed thot nitrogen fertilizer

urogressively incrensed growth of potate plant but & combinction
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¢f poultry monure ot the rate of 15 t/ha and nitrogen
furtilizer ot rate of 16C kg N/ha produced the maximum violi,
filso Feloin (1960) compored the effect of furmyard manure,
sinole superphuspbate and anmonium sulphate end reported n
significont responce to 2111 the three sourc:a of plant nutriond
but obtained the highest yield by cpnlicstiion of b tonnes of
frirmyard manure/1000 m2 without odrditicnal fertilizer. 1In
pepper, howzver, Sogiv end Kafkafi (1976) obsorved that
apnlicotion of 12.5 tonnes of formyord manure per hectora Jidf

net significontly offect fruit yield,

2e5¢3 Farmyerd manure effict on totol fruit yield/ha

Farmyurd manure essentinlly contaling nhosphorus, ni oo,
rotassium and micrenuirients., Its ahility to incrense frult
yicld is nmoinly due tp the @#ctivities of phosphorus and
nitronen. In 8 24 yoors of cropping experiment 2t Sameru to
determine the cffect of farmyvord wapure ond N P K fertilizoes
on crop yield ond soil residuzl phosphorus, tokwunye (1977)
reported that farsyord menure was o mojor scurce pf nitrooon
und phosphorus. Hae cbserved that annunl applicttion of 5 tonnoes/
ne aof faormyord manure theoaughout thz peoricd of the experimni,
contributes 29.5 kg FZDS per hectore to the residunl phosihuzuo,
um! thet this omount wos enough Por the hichest crop yicld

chinined.,

Koghe (1976) studicd the nutrient requiroments of fiinoris

loenl leof vegetuhlus ond reporiéad that Hoth merketabla ondd
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cdible yiclds increased with incressc in rate of poultry
monure applied. The highest merketoble ond edible yields werp
chteined at the hichuest rote of manure (D £/ha) opplied,
Inyany (1567) suggested the use of 25 t/hn of farmyard monure
with nitrogen fertilizer as basal dressing Tor tomato
productlon in both wet ond dry scason in ngrthern Nigeria,
Yayock end Awonlyi (1974) also compored the effects of
difTercot animal manurce including thooe of poultry, cow, nlg
and horse with inorgenic fertilizers on meoize @nd sorgbum and
found that pouliry, pilg and inorganlc fertilizers persisziently

gave the highest vield of stalk and seed.

Similarly, exporiments to determine the offcct of
furmyard manure on eggplant indleote that increascd yield is
often associated with applicetion of farmyard monure, Aliev
{1972), Omori (1972), ond Dolkowo (1979) reported significont
increeses in eggplant yield when formyord manure wos opplizd

in combinatlon with inorgenic fertilizers. :

2.6 Intaraction Effects

So0il nutricnts are often complementary in their effect
on pnlant growth 8o that a8 nutricnt would require the prosences
nf another before 1t con exbibit o moximum effect in promoting
ernp growtsh and development. The interaction effect of one
nutrient on tha nther con significantly influence yield j;i
depending on the strength of the interacting nutrients and yf

factors affecting their aveilobility, Significsnt internction @ |
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offoct mey not 2luays he uhserved sspecially when the snll

contains eén adequnte amount of eny of the nutrients involvcde

2,601 Nitrogen and phosphorus interaction

Nitrocen is aircctly involved in phosphorus metaunlism
and the amount of nitrogen required by @ nlent depends to
gnme extent on the 1evel of cveilable phosphorus (Gunes, 1959).
Intcrection between nitrogen and phospherus oceurs in
differcnt woysSe nccording to Aalnsubramenien £t 2le (1979)
nhosphorus deficiency retardo nitrification in soil and 28
such leads to low officiency of applied ammonium nitrooen
foertilizers. nlso different nitrogenous fortilizers ore
capable of influencing s0il pH levels and, thercfore, bound <0
affect phosphorus aveilnbility. Furthormore, nitrogen aend
phosphorus are beth essential for plant growth and deficiency
uf either will 1imit crop growth. nesults obtoined by Mye
(1952) and Stephens (1960) under comparoble cunditions in
northcrn Ghena suggests thnt the interactions hetween nitrosen
end phosphorus woulc be high and pesitive where the effect of

individunl elements themselvos WETE highe

There wos much delay in flower differentiction in
engplont (Eguchi 2t al., 1950) and in tomoto (Uzo, 1971)
supplied with only nitrogen but occurred asplier in plots
which received combinzd N P OF N P ke In other worrs an
adequote supPly of phocphorus nutrient tended to counter2ct
the delay in maturity coused by oxcess nitrogen epplicotione

Experiments by Mertio ond Cheuhan (1970), Ludilov and
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Ludilova (1975), Gupte gﬁlgl.,(1970), and Monguel (1901)

revealed thet applicntion of both nitregencus and phosphatic
fertilizcers, combined, resulted in o greater yield response
in eggplant when cumpored to the effuct of either of the two

fortilizers opplied singly.

while Gill et ol. (1974), Gupta end 5huklo (1977), end
Gupte et ol. (1970) observed significant increase in yield cf
solenacenus crops due to nitrogen and phosphorTus interaction,
Vermo et ol. (1970), ond Umrani ond Khot (1973) reported no
gignificont increonse in yield due tO nitrogen and phosphorus

interoction.

2.6.2 Nitrogen and formyord manure interaction

Farmynrd manurc is generclly beneficial to plont growthe
Though it cennot replace minerol fertilizers, 1ts use would
help to increase the efficiency of minernl fertilizers by
improving the physicol properties of the soil such os water
holding copacity, aeration and soil structure (i jokeiye,

1971). HAccording to Dennison (1961), the full bencfits of

humus oppeer only when it is used 1n combinntion with

suitable inorganic fertilizere. Analyticol expcriments by
Hemingway (1961) revealed thot nitrngen is not & mojor
component of farmyard m2nure and @8 such its inflyence on Crop
growth 1s not olways very evident except when gpplied in 7
very lorge amount. Moreover, the smnll quantity present 18

usunlly tied up in unovailable form SO thot less than 30 pur
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cent of the totol nitreogen in formyord monure is utilizod in
the first yeor cf plent growthe Frebably interaction betwoen
nitrogen and farmynrd monurce mey not @2lwoys incroase yield
significontly except if the cvailable phosphorus content of

the spil is very low.

2.C«3 Fhosphurus and formyard manure interaction

Fhosphorus is the second most importont nutricnt
nccessary for plant growth but it is not eosily available to
plonts becouse of fixation. Farmyerd manure however hos been
suggested to be able to incrense phosphorus rvoilobility
(Crody, 1974). Ortlepp et ol. (1964) exomincd the effect of
formynard menure on the use of phosphorus by plant ond
chserved thot utilizoticn of phosphorus in superphosphate and
formyard manure mixture wes increcscd by 32 per cente. This
resulted in a considerable higher crop yicld than scporate
aopplication of manure or single superphosphote.  Mokwunye (1901)
cbtoined similor results when he observed spectocular maize
rusponse to applicotion of 5 tonnes per hectore of farmy ol

monure on phosphorus fertilizod plots,

Sngiv nnd Kofkofi (1976) however could not observe =ny
significont difference in yield when formyord manure and

phosphorus fertilizer applicetions were combined.

fo

2e6.b Nitrngan. phosphorus and formyard menure intercctions

",

When opplied nlone, nitrogzn or phosphorus often
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increases yicld. This, however, does not 2pply to every lovel
of rpplication. Nt higher rote of opplicatlion, yield increasc
moy not correspond to increasing lovel of fertilizer

anplicotion or yield may gven deCTRNSEe -

Combined applichtion of these fertilizers especiolly with
formyard manure has been known to increcse thelr utilizetion
ot higher levels of wpplication (Dennison, 4961; Mertia

and Chauhan, 1970; kliev, 1972),

Petrov and Doikova (1375), and Doikown (1976 and 1979)
pbserved that nitrogen and phusphorus increased yield when
opplicd together $o eggplant. However, 0 greater yield
gccurred when combined with farmyard manure, and that plots
receiving 20 tonnes farmyard manure plus 2460 kg N ond 120 kg
PZDS were the Pirst to produce fruits and alsc produced the
hinheat yield. Similzor uvbservaticns were made on tomnta by

Spasov and Rankov (1971).

Fox anc Hnmprdth (1971) suggested that the greater
increase in yield shown when farmyard manure is opplied in
cembination with minepal fertilizers could be due o
wicronutrients supplicd by fermyard monure, and its ability

it improve the physical properties of thr soil.

2.7 Fertility Ltatus of Savanna Snilg

2.7¢1 HNitrogen stotus of savonna srils

The chemical status of savanna solls is very poar
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fJunaa, 1973h, 157M: Mokwunye, 1977)., DOver half of the solls
sre ferrugineous tropicnl acils which are generally low in
notive fertility., 1In particuler, is the 1nw status cf
nitrogen level. Among the 295 samples of well drained top
s1ils from all over the region examined by Jonns (15730)
values for nltrogen levels ronged from G,0000 to (0,250 per
cent with e mean of G.051 per cent. Consequently, savanno
spils often respond to nitrogen fertilizer application
(Goldsworthy, 1967; Jones 1973b; Clogunde and Egharcvba,
1851),

In many so0ils, peack availobility of notive nitrogen
ocecurs shortly after the stort pof the rains due to
relatively high concentration of nitrate nitregen in the
curface soll and thereafter declines os o resulf of

leaching end immobiiizotion (Jones, 1974),

The low level of nitrogen in saovanne soils has Deen
nteributed to swvernl foctors such 28 the low native organic
matter content. Soil mineral nitrogen 18 obtained o8 a
result of decomposition of soil orgonic matter. Thus,
gavanne soils which are low in argenic matter (Abm 19703
Jones, 1873a) are cqually goor in mineral nitrogem. Another
cause of the low nitrogen content of the saovonna soils is
the seasgnal bush burning. This not only destroys the
organic mattor cover but decomposes soll nutrients into
gagenus Porme unavoiloble to plonts. Nye and Greenlond

(1950) estimated that obout 20 kg/ha/annum of nitrogen is
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last in this way from aauanna:éuils; Losses through
denitrificotion and voletilizotion can also occure In the
troplcs, nitrogen losses nre Intemsifiocd by binh temperaturc
which oets indirectly by oceceleroting microbial activitico
through which nitrogen is assimilnted, ond diroctly by

increasing valatilizotion (Cou, 1567).

Sovarmms soll nitrocen content is however bulilt un in
other ways, Evidence exists that mincrel nitrogen can be
Incrensed in savanno soils @3 © result of rain and
thunderstorm. Jdones and Oromfied (1970) reported thot os
much 28 4 = 5 kg/hae/annue of nitrogen cin be eontributed in
this manper ot Samaru, ~Atmospheric nitrogen con =leo be
fixed 1In tho so0ll by symbiutic fixation and hnn—aymbiotic
fixetinn. While the contribution of the later is negligidle,
Nye and Greenlend (1960) cstimoted that as moch as 30 kg/ha/

annum of nitrogen is fixed symbiotically,

2.7.2 Fhasphorus statys of savonna apils

Phosphorus 45 the main nutrient deficient in savanna
scile (Nye, 19543 Uyovbisere, 1979; Ologunde and Eghorevbd,
1961). Accaording to dones (1974), the scil totsl phosphote
tontent is generally very low. Phosphate defleiency is
widgespread and occurs in nearly @ll crops in most parts of
the savanna, This is bucause the amount of phusphorus
mineralised amnually From sovonnn spils 1s often below the

requirement for o good erop yicld, The above problem is
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compounded in derived sovonna crops where Nye ond Bertheux
(1957) observed that if such ares is subjected to long periodd
of intermitent cropping and bush follow, the surfoce soils
ore likely to be low in their ecopneity to supply ocvoiloble

Fhesphorus.

In bhis study of sovannc soils of Nigerin, !'yovbiscre
(1979) concluded that the total phosphorus content of thoe
s0ils were genernlly low with averazge voluics of 147.0 ond
97.7 ppm in the surfoce and sub-surfrce snils, respectively.
He ettributed the low phosphorus content of the sovenno
soils to the low apatite content of the scil mincrols,

Their parent rocks consist moinly of schists, gronitic,

gneiss and sondstone cll of which hove low apotite content,

The low volue of phosphorue content of Nigerian savonno
suils was nlso reported by Jones and Wild (1975). They
recorded 2 meon value of 143 ppm phospherus ofter analysine

334 topsoil samples for their phosphorus content.

2,7.3 Orgonlc motter stotus of savanno scills

Most savanna soils @re inberently low in orgenic
matter end, thercfore, incopable of sustaining good crop
growth for even one growing seeson (Ologunde, 1981).
hecording te Ahn (1970) the long severe dry sens.n nf the
sovenna region aggrovnted by spnunl gross burning, couses o
genernl decrease in vegetotion which results in low orgnnic

matter content of the scil, Most of the vegetation of the
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scvannt may be eaten by grazing animols or burnt off by Dush
fire ond consenuently de not decompose tn humuse,  The humua
in the savanna soils is malnly that derived from the decoy
0f grass robts which hove esecaped cembustion. It is,
therefore, usuelly much less than 1n o forest seil, and lig
distribution ie nleo somguwhot different with = grenter
preportlon of the totol bumus in the stvanno soll

bhoing below the top eoil (Ahn, 1970).

Beside being o suﬁrce of nutrients, particularly _
nitrogen, the orgonic watter in sovonno scils is important
in meintnining scil structure. It 2lsc improves the wnter
holding copacdty, the cotion exchange capacity of $he soil,

and prevents or conirgls soll erosion.

The amount of orqunic matier in @ soil is a produact of
n number of diverse factors acting cver @ period of timoe,
fceording to Jones (1973a) the twe most importont factors
which govern the orgnnic matter content of West African
scvannz solls dare their clay content and onnual rainfall.
The ampount ond distribution of rainfall will determine the
nature of vegetotlon, the duration and its sustenance,
Small and short durotion rainfoll sustaing little vegetntion
for @ very short time, Clay scils nocumulnte wunter and,
thoerefnre, held enough for longer time to enable good

vegetotion growth.

gther factors such as cultivation, bush Fire,
temperature and altitude alsr play their part in determining

the extent of crganic matter cof the soll.
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Chopter 3

MATERIALS ANO METHODS

3.1 Location of Experiment

Field experiments were conducterd ot the Horticulturel
Gerden of the Institute for Agriculturcl Riosearch, Ahmadu
flollc University, Samaru, Zorio, under roinfed condition din
1903. Samgru, which is 605 metres above sen level, 1s within
the Northern Guinea Savonng ecologiconl zone of Nigerin andd

1 1
situnted at 117 10 N, 07° 30 E.

The goil of the experimental site was sandy lanm of
forruginenus troplicnl seil, low in cation exchange copacity
ond srganic carbon (Klimkepbeorg ond Higgins, 1960). Detoils
of the physico=chemical analysis is prescnted in Table 1.
toinfall at Samary rduring the perind of the experimcnt is

tobulated in Appendix 1.

3.2 Treatments ond Experimental Design

The tremtments were mode up of three levels of nitrogen
(0, 75 and 150 kg N/ha), three levels of phesphorus (O, 30
antt 60 kg FZDS/ha) and three lovzls of farmyord manure €0,
10 and 20 t/ha) in all pessible facterial combinations. Thie
pove @ totnl of 27 treatments which were replicated four

times in a factorial ranpdomised complete block destgn.

The nitrogen and phosphorus were supplicd o8 colcium
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Toble 1, Physical and Chemiczl Propertics of the Formyard
Manure waed and Soil taken ot twe dopths from
the exporimentol cite ot Samaru,

Scil ond formydrd manurc Sgil Cepths {om)
charncteristicy F¥YM (=15 15=30
rH in water (1:1) ratio Be5 5.5 53
pH in woter (1:2.5 ratin) .4 Go3 G0
Crganic Garbon (%) Ok e€ De25
Tutal Nitrogen (%) G .03 Gl
iwailable phosphorus (ppm) - 7«92 b7
Totnl phosphorus (ppm) 2343 - -
Exchangeablpie

K (m. =29/100g) 23.02 0,12 P
Co " G40 14N 2.03
Mg " 23.04 D.41 U.006
ceC " 0445 17.0 21,4
Particle Sizeix

Clay (%) - 12 22
511t (%) - 30 30
Sand (%) - 50 L4

ammonium nitrate (26% N) ond single superphosphote (10,55

PEDB)' respectively, The formyerd manure wos supplied in

the form of cow dung which hat been well rotted.

The

physico-chomical onolysis of the Formyord manure is shown in

Tobhle 1.
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3.3 Nursery Manogement

" The nursory plot was thoroughly tilled on 29/ 1903 and  May

0 bed measuring 1.3 x 6 metres prepargd, Hoealthy seeds of

Soclanum gllo var. 'Somaru atriped! were trilled on the hed

at rows 15 am . aport. These were loter mulched and hoavily

wotered by the use nf fine nozzled waterin) can.

After germinetion, the mulch was removod ond placed in

between the rows nf growing scedlings. The seedlings wore

wotered os the need be, ond 9lso kept wend free ountil 5 weeks

after sowing when they were trengplanted tn the Fleld.

3.4 Prenoration of Experimgntcl Site

The exierimentsl site wos ploughed, harrcwerd ond then
built intoc raised flat bede of sizes 2.5 x 6 m to represent
a plote Twenty-seven of such plots, each representing 8

trentment, mado up o replicete,

3.5 Tranasplonting

bredlings were tronsplanted from thé nursery bed to
thoe field beds on 2 July, 1903. Nursery bed was henvily
wntered and left for sabout 2 hours before goedlings were
tronsplonted, hy the aid of hand $rowel. Gnly healthy ond
uniform sized scedlings were transplontods  Selected
aecdlings werc spaced 75 om between rows ond 50 om within

rows gQlving @ populntlon of 48 plonts per plot.
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3.6 Foertilizer fpplicotion

Farmyard manure wos applied 1n cne single dose two wecks
beforp tronsplanting by broadeasting and mixing with the top
acll of the sced bed. Thosphote fertilizer was applled in
o single dose, in grooves 5 cm deep end 5 om away from coch
plant, soon after transplanting. Nitrogen fertillizer wos
applied in two egunl split doses at 2 and £ wecke after
trensplanting. A bosal apnlicetion of 43 kg H20/hm ag

muriate of potosh was mode befure preparation of beds.

3.7 Weeding

Hoe weeding was adopted to control weeds. This startod
2 weeks ofter tramsplonting cond continued ti11 eight weeks
after transplonting when the follage cover of the crop wos

dense encugh ta smother away competing weeds,

3.0 Ingect Bontrgl

A tlweekly applicotion af 'Ambush 25' (2505 permethrin
per litre formuloted os omulsifinble concentrote) ot the
rate of 12ml in 20 liltres of woter wos coarrled out aguinst

inoccte. Thiz was conducted up toc O weoeks after transplonting.
3.9 Horvesting

Mature frulis were monuolly haorvested hy plucking with
hand at blweekly Interval. Ten plonts were randomly sclucihicd

from the inner rouws and togged for cosy identificotion.
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Harvesterd frults from those were used In determining the

average frult yicld.

3.10 Growth Charocteristice

fisgcaament nf growth rate charncteristice wos started 3
veeks after transplonting. Ten plants werg randomly
selucted from cach plot and tagged for the purpose of
meosuring growth changes, A1l growth charocteristics
obgervatinns were token fortnightly, Number of leaves per o
plont were reeorded by counting all leaves on eech of the
tagged plants, The number of branches per nlant wog
meagured by counting thoe moln and primory branches producud
by ench of the tagged plents, Plont height wog recorded hy
measuring the height of esch of the tagged plants From
ground level to the tip of the terminel hud. Stem diometor
wns measured with ealipers at the ground level,  Plong
leaf-sprecd was determined by measuring thoe distonce botwenn
the distel ends of oppned foliege of the plant when a rulcr

hes been 1ald scross.

The Leaf Arca Index (LAI) wes nlso determined by the
mithod nf Watson (1950). Tuo plents were rantdomly selectod
from the outer rows. Their leaves were detoched and ploacoer
one on top ©ofF tha other. A Cork borer having a circumforence
of 2.5 om wes passed through the heop of lenves so that lecf
discs were formeds The number of complete leaf discs wos

noted, labelled nnd together with the remoining leaf somples

were oven dricd to constant weight at 7UDE.
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fi sgparoate weight of lenf dises wos token and the weicht
of the remnining leaf somple olso noteds  The mean of leof
ﬁisc wzight wos found by dividing the total leaf disc weight
by the numbzr of leof discs, Leof Area (L.h.) of the samplc

was then cbloculatzd with the following eguation:-

L‘iﬁ = mx d ...'O.'.......-‘I.".."..(1)

¢

wherce a » weight of the leaf disc in grams.
b = weight of the remoining leaves in tho samplc

in grams.

¢ = mean disc weight in grems.
Z

d = disc arez in cm

This was then used to determine the Leaf fAren Index (LAIL)

os Pollowgre
LLII = %‘ O.........I.9..0.6...D.O-s.,.....*.o(z)

where § = appropriate ared in cmz.

Tho teaf rrea Incdox was then calculated 8s in sguation
2 above and was transformed using sQuore roct transformotion

hefore stotistical analyslis was done.

3,11 Yipld »nd Vicldercloted Characteristics

The number of donys to 50% flowering was reccrded by
getermining when 509 of thié tetal number of plants in a 1ot
have recched anthesis. The numbier of frults per pleant wis
determined by finding the oversge number of fruits harvesiod

blueekly from the togged, ten rondomly selscted plants used
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in measuring growth charscters. The fruit yield weighd per
nlant wos alen determiped by recorsding the weight nf the
whnlc frults harvested from the ten togged plants and finding
thi: avorage woeinht per plante Frult gize in o plot was
determinert by dividing she fruit yield weight por plant by
the numbur of frults horvested per plant in thot same plot.
Frult diomoter was determinoed by medsuring the diomcter of
frults of o plot with calipers tnlf way the lenoth of tho
fruit. The shoot dry motter was rdetermined by hoarvesting
four plants ot random from the didscard of weach plot every
forthnight. Those were seporoted into stem opd leoves and
hagged before being dried to constont weight at 70°C.

Welght of these oven-try somples were later determined,

3.12 Frult Totol Nitrogen (inolysis

Fruite were randomly selected from pach plot. The
gamplas were ovon=dricd to 2 constRnt weight ot 709¢ ond
then ground in a mill. Totel nitrogen content of the somplug

were estimated using semi-micro Kjeldohl methad.

3,13 Statisticcl Analysis

Dato collected were subjected to stntisticnl analysis
to test treatment effucts for significance using F otest ns
tdescribed by Snedecor and Cockron (1967). Means of effects
of nitronen, phosphorus ond farmyard manure and their
interncticns wove compared using Duncants Multipnle Range Test

(Duncan, 1355),
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Chapter &

RESULTS

4,1 Effect of Nitrogen, Fhosphorus and

Farmyarcd Manure on the (irowkth

Paramcters of Gorden Egg

k1.1 Flont helght

Both nitrogen and phosphorus significantly offected
nlant hzight from 5 tn 11 waeks ofter sronaplanting while
the effect of farmyard mapure was significcnt at 7 to 11

weeks ofter transplanting (Teble 2).

ANitrogen opplicotion enhanced plant height gignificontly
aver no nitrogen at 5, 7, 9 and 11 weeks after transplontinge
There was no significont difference between 75 and 150 kg
N/hae The percentage increases in height due to the
application of 75 kg N/ha compered with no nitrogen were 31y
k7, b6 and 47 ot 5, 7, 9 znd 11 weeks oftor tranaplonting,

respectively.

Plant height increasad with phosphorus level ot § and 7
woeks ofter transplanting, while only G0 kg P/ha {ncrecsed
heights compared with no phasphorus control at 9 and 11

weeka after transplanting.

Aoth lovels of farmyard menure (10 and 20 t/ha) .
gimilarly significantly increesod plant height unly 2t 7y

9, and 11 weeks after tronsplanting.
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Table 2. Helght of eguplont (cqﬁas infiuencod by nitropen

phosphorus and faermyard mapure applicotion.

Weeks After Tronsplanting

Treatment 3 5 7 9 11
N (kg/ha)
9] 7.94 7 23.79 ¢ 105.6[] 53.70 a 6000 =
75 0.00 n 31,30 6740 .60 b QY.60 b
150 0,47 0 29.66 55,40 77.70 b 09,10 b
BE 4 0.50 1,59 2,60 3400 3410
P (kg/ha)
0 0.04 o 24L,62 54,10 64,10 8 TE5C n
30 Be27 0 27,80 58,20 70.200ab 7040 7
60 0,90 o 32437 65.1[] 75420 b O4eoi) b
FyM (t/ha)
10 0.62 o 20.15 ¢ 61.00 71.60 b 81.90 h
20 0.03 a 29,17 ¢ 62,20 7he30 b 04450 b
5E + D50 1«59 2,60 3200 3,10

Means folluuwed by
are significantly

unlike letter(g) within

3 trestment aroup

different at 5% level of significence.
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Nong of tho 1nteractions hetween the fertilizers on

nlont height wos significont.

4,1,2 Numbgr of bronches Per s1lnng

The date for number of branches per plant, recorded
ot 3, 5, 7 ond 9 wecks ofter trongplonting are shown in

Table 3. Hranehing inoreased with oge under applied nutricnts.

fipplicotion of nitrogen at 75 and 150 kg N/ha similnrly
gignificantly increased the number af bronches per plant aliuv

the contrul at 3, 5, 7 end 9 weeks ofter transplanting.

The effect of phosphorus on number of branches per nlant
wos significant ot 3, 5 and 9 weeks nfter tranoplantind. nk
3 and 9 weeks after tronsplanting only 60 kg P/ha resulbod
in significent increase in the number of hronches comparad
with 30 kg P/ha ant the control. However, hoth ratee
produced higher number of uranches than the control 2% 5

weeks after tronsplanting.

Farmyard manure only increszsed nNumber of bronches per
nlont significantly at @ leter stone (thot is 7 and 9 weeks
after transplanting). At 7 weoks ofter tronsplanting only
20 & FYMZha resulted in higher number of branches than the
control while at 9 weeka ofter transilonting both rates

similorly increased the number significently.

Nong of the fertilizer troatments hod sinnificont

intoractions on the numbir 0f branches produced per plonte
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Table 3. Number of branches per eggplont as influenced Dy
nitrogen, phosphorus and fapmyard manure opplicotion.
Treatment Uepks AFter Tronsplanting
3 5 7 g
N (kL]/hB)
0 1.54 3,91 732 0 10.09 o
75 2,20 5.36 131 b 17.07 b
150 2,10 L.00 12.54 b 16,37 b
SE + C.20 Ce29 Gu77 D09
£ _(kg/ha)
0 1.63 L.05 10.23 a 13.02 a
30 1.90 La79 11«17 18 14,02 a
60 2.31 5.31 11,07 n 16,49 b
5E : 0020 {1529 8.77 U.DQ
FYM (t/ha)
(o] 1.00 ¢ L u7 10.07 a 12.3% o
10 Te05 4,00 11« 17ab 15,40 B
20 24010 400 12.09 b 15454 D
5t 4 D.EU 0029 0077 (.09

Means followed by unlike letter(s) within & treatment growp

slgnificantly different at 5% level of slgnificent.

~

i

ra
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bet1e3d Number of leaves per plant

The data an number of leaves produced per plont wore
recorded on 3, 5, 7 ond 9 weeks afiur tronsplanting and rre
preasnted on Table 4. Both nitraoen and phosphorus had
aigniflcont effect on number of leaves produced per plant ot
all the stages of crop growth; while the effect of facmyard
minure wag significont only at 7 and 9 weeks after

trensplanting.

Application of 75 kg N/bo during all the periods of
sompling produced significently more leaves thon the conienl.
With further 4ncrease in nitrogen tn 150 kg N/ha, significont

increase wns found only ot 3 weeks after transplantinge

Applicotion of 60 kg P/bo consistently produced
gignificently hlgher number of lcaves over the cnntrol
(Table 4), 30 kg P/ha was found to be significantly superior
t0 the control only 8t 5 weeks after tronsplantings. At 3 cnd
5 weeks after transplanting the two levels nf phosphorus
tid noct differ significontly omong themselves but G0 ky
P/tn pruduced more letyes tham 30 kg P/Aha at 7 antd 9 weiks

after transplanting.

All the levels of farmyard manure hod no significont
e¢ffect un the number of leaves produced during the 3 and 5
weeks nfter transplanting. (At 7 weeks ofter transplanting
Pormynrd manure at 10 and 20 t/ba  similurly coused

gignificont incrense in number of leoves when compared with
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Table 4. Nunher of lesves produced per eggplant 98 influrncan

by nitrogen, phuaphufus'nnd Fapmyard manurg

applicntion.
Weeks After Troneplontling
Treatment —
3 5 7 g
N (ka/ho)
0 Col2e B 23,22 n 51.590 o B0e2 a0
75 2.96 b Ne23 b H2.,00 b 90.G b
P_(kg/ha)
0 F.04 0 23.86 3l 6‘!.70 3} 7‘*»\“"_,' a
30 D.0%78h 2711 b 6b.00 a 70,50 a
60 10.35 b 3G,16 b 2.50 b Bl 1 b
St * Nehi2 1.61 4,00 b0
FYM (t/ha)
L 9.81 a 2G.54 @ £3.90 n 71.7 a
1D 9.61 B3 26.71 a 7“.&0 b 51.5 l:
SE & Calt2 1a61 4,00 4,10

Meang followed by unlikz letter(s) within a treatment groun ove

significontly different Gt 5% level of significance.
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the control. Hougver, at 9 weoks after tronsplenting leof
number incrgosed significantly with the rates of applicd

formyard wanure.

The Interactlon betwoon phosphorus and formy-rd manuro
on number of looves per engplont was sicnificent ot 7 wooks
ofter transplanting (Tuble 5). dpulicotion of either
phosiihorus or farmyard mapure in ahsence of the other had ne
nmorked effzet on the numbicr of leaves produced per plont,
ARt 3C kg F/hn, 20 t FYM/ho resulted in bigher leof pumior thon
the contral, while ot 60 kg B/ha the 16 t FYM/ha producord
higher leaf numbux thon the contrpl end 20 & FYM/ha., Althouch
no sinnificont gdiffeoronce between phosphorus levels wen
nhsorved when 0 and 20 t FyM/he were applied, 60 kg P/ho
resultcd in higher leef number than G ard 30 kg P/Zho in plots
with 10 £ FYM/haa

L.1.4 Plant leoaf soread

The data for oient loaf spreod mebsured at 11 weeka
after tronsplontine arc shown in Table 6. Doth nitronon wan

farmyard manure had significant effect on leaf epreod.

Garden ong responder sigpificantly in terms of the lonf
aspread to applieetion of 75 kg N/ha,  Tho treatment procucad
29 ner cent incresse in niant leaf sprecd over thoe coptoela
Increasing the level of nitrogen fertilizer to 158 kg N/

tid not result in further increose in leof spread,

Aprilication of formyord manuee ot 10 i/ba signiTicomily



40

Talble S5 RNumber of leaves produced per cggplant at 7 wesks
after tronsplonting os influenced by phosphorus X

farmyard manure intoroctions.

Treatmont Q 10 20
FYM (£/ha)

P_(kg/ha)

0 61.4 C© ' 60.3 © 72e.hhc

30 50.3 c £7.3bc 00.7 b

60 72.1bc 95.5 30«1 b
5,£ Farmyard monure x phosphorus internction = + 7.0

Means followed by unlike letter(s) within an intcraction
oroup are significantly different at S per cont level of
significonce.

increased the piant leaf spread hut applicction of 20 t/ba

tild not cause further increzse in the apread.

The interaction betwcen the nutrients had no significtni

offuct.

Lao1.5 Leaf arec index (LAI)

Leaf area lndex was measured ot six wowpks after
trenaplanting when 50 per cent of the plants had flowerod
and tha data os affected by nitroqgen, phosphorus and farmyord

menure are shown in Tahle 7.



Table 6. Plant leaf spread of cggplont at 11 weeks ofter
tronsplanting as influenced by nltrepen, phosphnrTus
and farmyord manure application,

Treatment Plant lcof spread (em)

N (kg/ha)

D 55,02 a
75 72,39 h
150 460 b
S5E + 2.20)

F_(ka/ha)

D 67.96 a
30 66,91 n
60 7111 a
SE + 2620

FYM (t/ha)

8] 652,30 a
10 7041 b
20 73,19 b
GE + 2e20

Means followed by unlike letter(s) with o trectment groun nro

slgnificantly differunt at 5 per cunt level of sipnificonce,
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Table 7. Leaf aren index of eonplant ot 50 ner coent
flowerping (6 weeks aoftcr transplanting) as
influenced by nitrogen, phosphorus ond formyord

monure opplicotion.

Trentmunt Leaf firea Index
N (kg/ha)
D Lu53 n
.93 1.24 b
150 1.26 b
SE + D07
P_(kn/ha)
Q (1«93 o
.30 (0«99 ab
&0 1.11 b
5E + (e U7

FYM (t/ha)

¥ NeB2 n
10 1,00 ab
20 1.1 b
S5E + Ca071

Means Followed hy unlike lotder(s) within o treotment

groun are significointly different 2t 5% level of

aignificonce.
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Nitrogen fertilizer &t 75 and 150 kp/ha produced
sionificently hivher leaf orea index than the control plot but

the two rateos were nut statistically different from tho uihor.

Apnlichtion of 60 kg F/ho resulted in sipnificontly

bigher lcaf oren lndex than the enntrol,

Although similer to 15 € FYM/ba, only 270 £ FYM/ha

produced higher leaf aren index thon the control.

Lele Maln stom diometep

The effeots of nitrogen, phosphorus and fermytrd
manure on moin stem dlametor erce shown in Table Ge  Qoth
nitrogen and formyard wanure hod significant effoct on moln

atem dismcter whereas phosihcrus had nn such offcect.

Stem diometers at 75 and 150 kg N/he werg both
significantly higher than thet of the control plot but at

por with one onuther.

Farmyard manurc ot rates of 0 ool 20 8/ha similerly,

gignificently incroased stem diomcter obove the ocontrol.

hae1.7 Gioem dry weight

The data on Teile 9 shows the effect of nitrogoen,
phosphorus and farmyard menpure on the stem dry weicht at
different sompling dotes of 6, C, 10 and 12 weeks ofter

tronsplanting.

Nitrogen Fartilizer increased stem dry woight pee Lloand



Table C. Mzin stem diameter of eggplant {mm) 0t 6 woeks

pftor trongplanting =s influenced by nitrogen

phoapherus nnd farmyord manure applicotion.

Troatment =in stem diomoter (mm)
M (kgghn)
O 3090 a
75 391.5 b
150 379.1 b
SE + 11,42
P (kg/ha)
0 35{1.40 A
34 390.15 n
60 371.10
SE + 11,40
FyM _(8/ha)
0 3L2.5 o
10 367.6 b
a0 69,4 b
SE + 1“.“9

Means followed by unlike lettor(s) within @ treatmont
group arc significently differont ot 5% level of

sinnifilctnce,
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Table 9. Stom dry weight (g) per eggplont ot differcnt
samplinn dates os influenced by mitronen,
nhosshorus ond farmyerd mondre spplicotion.

Trontment Wpeks Aftor Trensplonting

5} )] 10 12

it (kg/Zha)

(A 8,37 14,71 19,35 o 23,00 18

75 25407 29,36 b 34,97 b 61.00 b

150 20«71 32625 b 43,19 © L7.60 ©
S& + 1.37 1457 2,16 2,40

P {kg/ha)

0 The27 22.25 2 20.(13 B 34,90 g
30 16453 26,20 b 3175 ab 37,00 ah
&0 2014 27.07 b 33,75 b 4,60 b
S.E 1237 1497 2.16 240

FYM_(t/ha)

$; 14,17 23.06 & 2043b 5 34.10 o
10 1774 Zhe22 Q 32«7 B 35.70 B
20 13.51 26,24 o 33,k4 b 39,50 ©
S8.E 1.37 1.57 2.6 2.4

Muans followed by unlike letter(s) within a treatment geoup
tre significontly differcnt ot 5% lovel of significence.

L
A
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alonificantly at 31l the four sampling duatoes. Applicoticn o
75 and 150 kg N/ho simllorly, significantly incrotsed Bho atom
dry weight per plant above $he control of 6 and O weeckes aftow
trangplanting. Howover, ot 1C and 12 weoks aftor
trangplanting stem dry weinht per plont spucifically incroesed

with thue lovels of nltrogen fuortilizer applied.

Thi stowm dry motter wie significontly increased by 60 ki
P/ha compared with tho control ot all the four sampling dotes
while 30 kg #/ha only increased the dry motteor at 0 weeks

Ofter transplonting,

Incruasses in stun dry weinht duc to opplication of
Fapmyord manure oceurred in 2l1)l the weeks of sampling with
the excoption of O woeks aftor tronsplonting.  Formyard monure
at foth 10 nnd 20 t/he  similezrly sioniflcontly  incrassgnd
stunm dry weight per plant @t 6, 1C ond 12 woeks ofter

tronsplanting.

441.0 Leaf dry welght

The data on leaf dry welight oe Influenced by nltne: s,
hog horus ant farmyord manure ot 6, 0, 10 end 12 werks ofbar
transiilanting ore presentod on Table 10, ALl the grooctuenis
axcept phosphorus 8t 12 weasks after trangplanting,
significantly influcnezd leaf dry weight. The intorections

were npt significont.

At all the sampling, spplicntion of nitrogen remarka’ly

Incressed leaf dry welnght above the contrpl. Higher level of
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Table 10. Leaf dry weight (g) per eggplant ot Cifferont
gampling dates ne affected by nitrocen,

phaspheorus and formyard manure application.

Wecks After Transplanting

Treotment
6 0 10 12
N (kq/ha)
0 9.95 a 22¢DD a 2&.3 a 26-7 a
75 22.11 b 56,70 b 6.3 b 0.0
150 2L.97 b B4e70 © 01.5 ¢© 06.3 b
P (kgtha)
0 15."2 a fi3.50 a 51-1D a 50.10 n
3G 19,33 ab L5,00 a 55.60 ab 62.90 &
5E + 154 3,50 4470 6«20
FyM (t/ha)
D 16,69 a 330 & 47,300 7 LG40 &
10 20.09 b S0.50 b 50,30 b 66.70 b
20 21,25 b SL.50 b B6LH0 b 76.20 b
S « Te 54 3,80 Lo 70 Ge20

Megns follouwed by unllike letter(s) within o treatment ceoun
are significantly different ot 5% level of significance,
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nitrogen (150 kg N/he) did not increase leaf dry welght
slgnificantly above thet of 75 kg N/ha level at 6 ond 12 wocks
efter tronsplanting but did so ot § and 10 weeks after

transnlenting.

30 kg F/ht hod no sinnificant effect whave the contircl
ot all the periode of sompling. Doubling the level to GO kuy
F/ha, however, increased the leaf dry weight significantly

abhove the contrnl a2t 3 to 9 weeks ofter transplanting.

Ooth levels of faormyord monure (10 ancd 20 t/ha) similarly
significantly increnced lenf dry weight whon compared to tho

crntrel inm 811 the somplings.

L,2 Effect of Nitrocen, Phosphorus ongd Formyard

Manure oun Fruit vield

Lo2,1 Fruit fresh weight por plant

Nesults of thu offcect of nitrogon nhosoborus and
formyard manure on Presh fruit weight per plant at O, 10, 12

ond 14 weeks after transplanting are shown in Tebles 11 to 10

The offect of nitregen on frech froilt weight per plont
uwitg sipnificunt in all the pericods of study, At 0 weoks
after trepsplonting, hoth rotes of nitrogen similorly resultod
in bigher fresh feuit welsht than the control, while ot 10,
12 and! 14 weeks after tromsplanting fruit weight increcsed

with nitrogen levels.,

30 kg F/ho sigpificontly improved fresh fruit weioht ovor
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Toble 1. Fresh frult weight (g) per eggplont as influcncod

by nitrooen, phosphorus and farmynrd monure

applicntione.
Uoeks After Tronsplonting
Treatment
O 10 12 14
N _(kg/ha)
0 210.70 a 341.,7C o 15090 a 707 a
75 312.20 b 634,50 b 311.40 b 142,33 b
150 302,00 b 731.9C c© 350650 ¢ 1595 ©
P _(kg/ho)
0 239,10 & 553.10C a 296,20 n 11249 &
3C 202.1C b 516.90 n 205,50 a 12040 n
60 312,50 b 630,10 b 275,20 o 130,70 h
5E + 17.96 22,94 15.79 7.0
FyM (t/ha)
c 264,0Ca L75.0Ce 229.3C n 1002 o
10 271.70 o 591.00 a ()220 b 125.1 b
20 297.2) a G39,4C b 329,40 b 146.1 ©
S5E » 17,96 22.94 15.99 ol

Meons followed by unlike letter(s) within 7 treatment group
nre significontly different ot 5% lovel of significance,
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the centrol, ond no further increase occurred with the

" applicntion of 60 kg P/ha ot O weeks after transplanting.

£t 10 2nd 14 weeoks ofter tramsplonting, only the high lovel
tf 60 kg P/ha elgnificantly increascd fresh fruit welpht more
thop the control, Howsver at 12 weeks oftor trannplmhting,

phosphorus hod no significont effect aon frosh fruit weight.

Farmyard mdnure had.nﬁ sinnificnnt‘effeut on fresh fruit
weioght ot O weeks oftor teonsplanting, but ot 14 wecks ofter
troneplanting every incrense in rete of of  Farmyard monuee
npplicotion coused significont increase in fresh fruit weiohd

L

produced per plant.

The intoractions of N and P, N nnd P and FYM, N ond FY}N,
P ﬁhﬂ FYM were significont on fresh frult yleld ot different
weeks of sampling (Tables 12 to 10). Nitrogen x phasphorus
intcraction was significont on frush fruit weilpht per plant
at 10 wecks after tronsplanting (Table 12),  In the sbsence
of nitrogen, phosphorus epplication hod no significant offcect
on fresh frult weight per plant compared with the control,
Alsuy in the absence of phosphorus, increasing nitrogen
fertilization from 75 to 150 kg N/ba produced nn significant
cffect on freah fruit weights The highest weinht of fresh
fruits 053.404 wos produced as o result of combination of the

highest levels of phusphores and nisrooens

Nitrogen x phosphurus x farmyarcd manure interacticn wes

gignificant on fresh fruit weight per plant ot 10 wecks aftor
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Tai:le 12. The interaction of nitrogen and phosphorus on
welght of fruits (g) per =goplant at 10 woceks

after trangplanting.

Treatment
P (kg/ha) 1] 30 60
N (kggha)
0 352,00 d 295,30 d 376,00 d
75 G64.00 b 555,10 ¢ G840 h
180 6h2.00 b 030 b 053,401 a

o L

SE Nitrogen x Phosphorus interaction = 439,73

Means follpwed by unlike lutter(s) within an interaction

nroup are significantly differcnt 2t 5% level of significonco,

transplonting (Table 13). Application of cither of the
nuiricnts in absence of tha othors grectly limitod the
utilization of the applied nutriont. The highest yields of
fresh Frult per plant were produced by combination of the

diff'erent levels of rnitronen, phosphorus and farmyapd wanuea,

Tahle 14 shows thuat sinnificont ruesponses were alisnrvor
on fresh fruit woight harvested per plent &5 o result of
nitrogen x farmyard mohure inturactions ot 12 waeks after
tfansplanting. Incruarsing the level of cithoer af the
rnutriznts In absencc ol the other resulted in ne remarkoeslo

effeet on fresh frult welight per plant.
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Table 13. The inscrzchion of nitrogen, phosphorus and farmyard nmanure on weight of Truits {(g) per eggplant at

10 woeks cfter transclenting.

Treotnznt

P Qn_u.\?mu n
Fy# _(t/ho) 7 12 23 0 10 20 2 1z 20

M (kg/he)
] 196,14 354,2gh  51C.1ef 223.0h1 2u45.0h%t 417.2¢h 265.7hi  S553.hLoef  31CSghi
75 603.2cdc  79G.0ah 9%94.0cde L27,9Pg 5S4h.5def 692,0bcde 551abdcf G50.50cd GGb.1ab
150 603.Code 50%.7cde  713.1bc 53G.6ef 7Sh.4nk  A1G.0zb 806,28 771.928  502,Ca
SE fiitrogenx phasighorus X farmyerd manure interections =  +60.0

3mm3mwuwqumnnccnwmrmpmﬂwmanmvEwwrwnm:w:dmumnﬁuazmwn:ﬂmammwmnwwnmsawqnwmﬁcuwnwmwmmumcmwnw
aignificance. :
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Table 4. The interasction of nitrogen and formycrd manure

pn weight of fruit (g) per eggplant

12 wepks ofter transplanting.

Treatment

FYt (t/he) 0 10 20
0 194,10 cd 107.00 d 215,50 od
75 25,10 be 259.50 b 303470 0
150 242,70 cd 420.00 2 30090 n

BE Nitrogen x faormyard monure interaction = +27.34,

Means followed by unlike letter(s) withln en iptoraction
group are signiflcantly cifferent ot 5% level of signiflennco,

Nitrogen x phosphorus internction effect on fresh fruoit
yleld ot 14 weeks after transplanting is shown on Table 0.
Fhosphorus fertilizer applicd at rate of 30 kg P/ba in the
apacnce of nitrogen fertilizer depressed fresh fruit welnhy
gipnificantly below the controle Un the other hond, ever
incrense in lovel of nitrogen opplled in obsence of phosphorug

significantly increased fresh frult welght per plant.

At 14 weeks after tranaplanting, nitrogun x farmyard
manure internction on fresh fruit weight wes significant
(Table 17). Whilst the epplicction of farmyard manure
without nitrogen increased yield when the level of formyoard

monure was 20 t/he, nitrogon fertilizer at 75 kg K/ha withoud
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Table 15 The interaction of phosshorus ano farmyard manue2
on weitht of frults (g) por cogplnt at 12 weeks

after trangplanting.

- Treatment
FYM {t/ha) 0 10 20
P _(ka/ha)
0 221,00 C 2964170 bod 371.50 a
30 22&.50 c 33?.‘}0 ahb 29&.6"1 hic:l
60 242.50 de 27341 cde 322.00 alg

5€ Phospharus x farmyard menure interaction = +27.3h.

Mcans followed by unlike lotter(s) within on intercction
group ore significeontly different ot 5% level of sipnificance.

Table 16 The intcraction of nitrogen and phosphoruz on
weight of fruits (p) per egoplant ot 14 wecks
after trangplanting.

Treatment
P (kg/hal C 30 60 _
N _(kg/to)
0 52,500 30e41) d 49,70 ©
75 83,90 b GheB50 b 56.20 Lo
150 76.30 a 55410 bo 53,90 ho
8E Nitrogen x phosphorus interaction = +4.69

Meens followed by umlike letter(s) uithin an inturaction
group are significently difforent ot 5% lovel of significonocia,
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Table 17, The Interaction of nitrogen dnd formyerd mopure on
weight of fruits (g) por eggplant ot 14 wooks

after transplanting,

Treatment
FYM (t/ha) o 10 20
N _Ckg/ha)
0 33.6 @ b1.,4 de 63.0 b
75 . | 53.3 ¢© 51.4 ¢© 75«7 1
150 45,2 o©d 69.6 ab 715 abs
SE Nitrogen x fapmyord manure internction = 4.7

Means followcd by unlike letter(s) within ar interaction
group ore significently diffcront 2t 5% level of significtnca,

farmyord manure significantly increased frech fruit weight.

Tahile 148 shows the offcect of phosphorus x Farmyoarel mamuoe
interaction on fresh frult weight per plant at 1% wecks oftor
- tronsplanting. Wherpeas every level af formyard manwecc oppliod
in ebsence of phosphorus, sinnificontly increased fruls weiishi,
no silgnificant offect was ohscrved for all the lwvels of
phosphorus Opplied in absence of formyord monure. The hichost
welght of fresh fruits por plont was obiteined by application

uf only 20 t FYM/ha.

L,2,2, Fruit dry weight per plant

The effect of nitrogen, phnsbhnrus and farmyard wnenuee
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Table 10, The intercction of phosphorus ond formyard
menure on welght of fruits (g) per egoplent ot

14 weeks afier tronsplanting.

Treatment

FYM (t/ho) c 10 .20

P (kg/ha)
0 b7.1e 62.0 © 02.9 a
3 Lb.0 = 52.0 de 59.4 c©d
518 Lt.3 e LO.5 e 72.0 b

GE Fhosphorus x farmyard monure interaction = +ho7,

Means followed by unlike letter(s) within ap interoction
greup are sicnificontly different ot 5% lovel of significon

applicction on fruilt dry weight per plapt ot 0, 10, 12 and

14 weeks cofter transplantlng is shown in Toble 19,

Fruit dry welght per plant increnscd significantly wis
application of nitrocen fertilizer. At &, 10 2nd b wodks
efter transplanting, 150 ko N/ba did not fdiffer sinnificons
from 75 kg N/ho but a9t 12 weeks after transplanting it

significantly incrunsed fruit weight over 7% kg N/ho lovels

Application of 6C kg F/ha significantly increasecd frul
dry welght ovor the control at all the sampling dotps anc

over 30 kg P/ha at 10 and 12 wecks ofter trangplanting.

At 0 and 10 weeks after transplanting 10 and 20 t FY#/

rates simllaorly significantly incrensed frosh fruit woight
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Table 19, Frult dry weight (g) per eggplant @t difforent

sampling tdates gs influenced by nitrogen,

phosphorus and farmyard manurc applicotion,

Weeks After Transplanting

Treztment
8 10 12 14
N (kog/ha)
D 2302 a 5“."' a 6532 a LDEIQZU =]
75 a9 I 106.0 b 13,3 b 61.30 b
150 34,0 b M2.6 B 152.4 ¢ 6340 b
EE t 3.1 6.3 ?.G 2‘71
F_(kn/he) .
£ ' 2545 @ 07 a 105.1 a B4 00 a
20 300 @h 07.6 o 11‘{.11' a 52,00 b
&Q 35.7 b 10543 h 131.3 b 5h.UT h
St + 31 Ged 70 2.7
FYM (kp/ha)
0 25.7 B 76.1 a U5.2 0 L5.40a
10 32,0 U 05,3 & 121.6 b 54.1C b
20 33,5 b 12.3 b 135.0 © 7100 C
5E + 31 .3 Tl 271

Means followed by unllke letter(s) within e treatwent group
sighificantly different at 5% level of significance.
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more than the control. However, during the 12 and 14 weoks
after transplanting frooh fruli weight per plant increasod

with increasing fermyard nonure retes,

42,3 Totol fruit yicld ot ond of horvest

The effects of nitrogon, phosphorus and farmyord aunure
on total fresh frult yield in tomnes pur hectare at tho emd
of harvest are shown on Table 20. ALl the treatments hod
gignificant offect an the totol fruit yiclde The intorsctlans
of N x Py, P x FYM, and N x P x FYM were also slgnificant

(Tables 21 %o 23),

Frult yicld per hectore inmcreacced significently with
increasing levele of nitrogen. Nitrogen dose of 75 kg [/hg
resulted in 35,81 tonnes of Fresh Frults/bo which wos 66
ner cent more than that of the controle A Turther incrensc
in nitrogen level up to 150 kg/he railsed the totel frulid ylsla
significontly more than that of 75 ki N per hectars and
reaulted in 34%.b4 tonnes of fresh fruit yield/bha which was

03 per cent 2bove the control,

when the level of opplication was reised to 60 kg P/ho.

Total fruit yleld of gerdenegg increased with

dncruassing levelg of farmyard monure.

Table 21 showa the intorszetion of nitrpgen and phosnhurus

on total fruit yicld in tonnes/ho. DOnly high level of
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Table 20, Total fruit yicld uf cgogplant (tonnma/ha)at thu
end of harvest (14 wecks after tranaplanting) s
influenced by nitrogen, phogphurds ond
farmyard manure,

Treatment : TE%%%%%FE
N (kg/ha)
0 21.45 o
75 35.01 b
150 39.44 o
SE + 0.97
P (kg/ha)
a 30.7 b
30 30.72 b
60 35.22 o
St + 97
FYM _(t/ha)
0 27.52 ©
10 33,20 b
20 35457 2
SE + D.97

Means followed by unlike letter(s) within a treatment group
ara significantly different at 5% icvel of significance.

prasphorus application (S0 kg P/ha) in absence of alitrucen
gsiynificantly incroosed totul fruit yield. On the other

hand, it woc only tho lower level of nitrogen fortilizer

which had significunt effect on fruit yicld in absence of
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Tuble 21, Total fruit yield of eggplant (fonnes/ha) as
influcnced hy nitrogen x phosphorus interaction
at the end of harvest (14 wecks after

transplanting k

Treatment
F {kg/ha) 0 30 60
N (kg/ho)
0 21.04 F 18.57 f 23,30 ¢
75 36,05 bed 3betD d 36.96 bo
150 35417 cd 37.01 b 45,30 a
SE Nitppgen x phosphorus interaction = t1.680

Means followed by unlike letter(s) within an interaction
proup are significantly different at 5% level of significonco.

phusphorus. The highest total fruit yield (45.30 tonnos/ha)
wes achieved by the intercsction of 63 kg P/he and 150 ko [/ba.

This gave 126 per cent ingrease mor: then the control.

The interaction of phosphorua x formyard manure on totol
frult yicld por hectorc is shown on Table 22. Applicotion
of farmyard manure in abscnce of phospherus significantly
roigsed the totsl fruit yield as rotes of Farmyard manurc

incressed,.

Table 23 shows how the interaction of nitrogen, phosphosus
and farmyerd manure affects the total fruit yield per hactoaro,
In the absence of farmyard weanurc ond phosphorus, 75 ond

150 kg N/h2 being at par, significantly increassed frult yicld
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Table 22. Total fruit yield of eggplant (tonmes/he) as
influenced by nhasphorus x farmyord interaction ng

thee end of horvest (14 wepks after transplaniing).

Treatment

FYM (t/ha) o 10 20

P (kg/ha)
0 ' - 25.06 ¢ 30.90 b 35.41 a
30 24,77 © 31,09 b 36429 @

a0 .97 b 37.49 a 36-21 a

St Fhoaphnrus x farmyard monure intercction = 40,97

Meons followed by welike letter(s) within anm intersction
groupn arc significently fifferent at 5% level of significonce,

gbove the contrpl. In absonce of nitrogen 2nd phosphorus
fermyard manure only ot 20 t/ha significantly incressed thoe
frult yield, Fhosphorus spplication in the absence of
nitrogen and farmyard magnure had no significont effect on

total fruit yicld,

4.2.4 Totol dry metter proguction

Data on the effect Faor nitrogen phasphorus and
farmyard mapure appliecotion on totel dry matter production
ot 6, 6, 10, 12 and 14 wecka afiter transplanting ore prescotdod

in Tahle 2“.

Nitrogen at both 75 and 150 kg N/ha significontly
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Teble 23. The intcezciion of nitrogen and phosphorus and farmyard menure on total frois vizld (fonnes/ha)

of zooslont ot the end of harvest (14 weeks =fter transplanmting).

1

P

Trzatsent

F_(kg/ha) g 0 o ks 3C 30 67 S . &t
wm&nm ol
Fy# _(t/ha) & 10 20 Y 1C 20 C 15 20
A (kg/ha)
o - 14,56 4 C.50 hi  2C.02 fg  18.34 hi 17.2C 4 24,37 gh  2C.1C hi 35,15 efg  12.86 hi
75 31,04 zef 38.70 bed 38,21 bed 18.10 fg 33,70 def 41,25 abc 32,72 dzf  35.97 cde  42.24 ab
150 31.17 2 36.34 def 40.0C be  27.01 fg 42.32sbc 43.30 eb 43,06 ab 46,20 & 46,50 a

56 Nitrogen x shoszhorus x farmyard manure interaction = Hm.mu-

Moans followsd hyv plike (letter(s) within an Interaction group are significantly differont ot 5% izvel of
significonce.



Toble 24, Totol dry matter preduction (g) per cggplant oo

influenced by nitrogen, phosphorus ond formynrd

manurc opplication.

Weeks Aftcr Tronsplanting

Trcetment
6 D 10 12 1L
N (kg(haz
o 2046 o 59.1 97.5 a 122.5 & 122.5 n
75 L4.1 b 121.0 21075 b 256.7 b 266,30 L
150 45,7 b 132.4 2300 b 204,.0 c© 297.3 ©
SE + 2.6 6.5 105 2.1 121
S (kg{huz
C 3.1 a 90.7 1616 a 2034 a 209.9 n
30 37.2 b 103.5 176.4 n 210.2 ah 22L.S n
5E + 2.6 6.5 1.e5 121 1261
FYM (t/ha)
C 33.3 073 M6.1 176.,5 o 103.7
5B 37.7 ab 110.0 109.6 b 232.,1 b 235.0 h
20 39.5 b 115,2 202,5 b 255,5 b 266.3 ©
SE + 2,06 (o5 10.5 1241 1251

Meons followed by like letter(gs) within o treatment growp
ore significantly difforent ot 5% level of significance.
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increoscd the shoot dry metter production in 711 the porinng
of study compored with the control, 150 kg N/ha, howevor,
resulted in higher totnl dry motter production at 12 ond 14

weeks after tronsplenting,

Totrl dry mntter production incrensed with the loevel of
phosphorus npplied at 6 and G weeks aftor tronsplonting
while at 10, 12 ond 14 weeke ofter transplanting only 60 kD

P/ha increascd totsl dry matter production cver the control,

Total dry matter production inmcreased with the level of
gppliced farmyard wanure ot 0 and 14 weeks nfter trensplenting
while at 10 ont 12 wecks after transplanting hoth ratoes
similarly increascd total dry motter. At 6 wooks after
transplanting uwnly 20 t FYM/ba roesulted in highor total ooy

matter than the controls

The Interocticns botecen nutricents bood ne gignificont

poffect,

4,3 Effect of Kitrogen, Phosbhorus znd Formysrid

Manuro on Yield fAttributos

he3¢1 Number of fruits prouduccd per plant

Table 25 ghows the influence of mitrogen, phosphorus
and farmyard manurt on tho tesal number of Frults prodecsd
par plapt 2t the end of harvest. All the nutricnts

significantly increased the number of froits,

Fruit number increcnzd with nitrogon levels. B0 kg #/7ho
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Tahle 25. Total pumber of frults produced 2t tho ond of
harvost per plant os influencod by nitrogen,

phagphorus and farmysrd monure applicotion.

Total No. of fruits at the

Treatment end of harvest
N Ckag/ba)
o 0.0 =
150 - 1705 e
P_(kg/ba)
8] 129,08 a
20 ' 1205 a
&0 _ 14,5 b
SE + _ o Tl
FyM (t/ho)
U 11302 a
10 130.0 b
o0 © 151.5 b
SE + Tl

Means followed by unlike letter(s) within a treniment
group are significontly ¢ifferent at 5% level of
significance.
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sionificantly increosed the tot2l numbor of frults producad

per plant comparced with the contrel.

Applicotion of 1C ¢ FYM/ha significanily incrensad tho
number of fruits produccd wore than the controle Incroaszing
the rote of formyord monure to 20 t/he did not couse ony

further incrense in fruit numbor,

4.3.2 Fruit g;nmuteg

Table 26 shows the effect of nitregen, phogphorus
“nd formyard monurae on the size of frults sompled ot 5, 1,

12 end 14 weeks oft2r transplanting.

Nitrogen fertilizer significontly increccod frult cdinmetop
pver the control ot all the periotis of sompling, At 0 apd
10 weeks after transplanting, nitrougen cpplicztion beyond
75 kg/hn had no significant effect but ©t 12 and 14 wecks

efter tronsplaonting it increacsed fruit diometer.

Both 3¢ ant 60U kg F/ha at 12 weeks after transplenting
ond 60 kg F/ha at C weeks cfter transplonting produccd Fruils

of sinnificantly larqge diaomctcr than the cuntrol,

Farmyard nonurc hnt no significont ¢ffect on fruit
divmeter excopt at 12 weeke nfter trensplontinge At this
stuge both rates of farmyord monure (10 and 20 $/ha) were
found to b2 equolly cond cver the contrrl in Incronsing

fruit diosmeter.
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Tahle 26« Fruit diometsr (mm) of cgoplent as affectod by

nitrogen phosphorus and farmyard monure.

Waeks After Tronsplanting

Troeatment
al 10 12 14
N_(ky/ha)
n} 26.53 u 25,34 n 20,79 n 19,30 s
75 2B.G6 b 20,03 b 23,29 b 21,19 b
150 20,77 b 27.05 b 24,75 C 21.33 C
SE + (e 36 f 0.39 (52 042
P_(kg/ha)
3] 27.52 o 26.63 = 22.2h4 n 17,03 g
30 27.95 ab 27.07 =8 23.45 h 20.47 o
60 20,49 b 27.52 a 23,1 b 2060 &
SE + 0,36 (a9 052 WAy
FYM (t/ha)
0 - 27.92 a PG.05 B 22,19 o 20,05 a
10 28,06 o 25,55 a 23,26 b 20.30 o
20 27,90 a 27.50 a 23,30 b 20,56 8
SE + 036 {139 (e52 Cols?

Means followed by like letter{s) withinm & treatment group
are slgnificantly different ot 5% level of aignificance,
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The interactions of nitrogen and shosphorus was
significant on frult dismeter at 1C weeks after
transplanting (Table 27). Although phasphorus did not
significantly affect fruit diameter under O and 75 kg N/ha,
with the application of 150 kg N/he both 30 and 60 kg P/ha

prodused large fruits than noc phosphorus treatment.

L,3.,3 Average welght per fruit

The date on the influcvnce of nitrogen, phméphurus anﬂ
farmyard manure on average fruit weight as measured at 3, 106,
12 and 14 weeks after transplanting are shown on Table 25,

A gradual reduction of fruit =ize occurred with the age of

the crope.

Nitrogen fertilizer had no significant effect on averavo
frult weight at 2, 10 and 12 weeks after transplonting. AL
1 woeks after transplanting both levels of npitrogen similnxly

slgnificantly reduced the avernge fruit weight of garden eng.

Applicaticn of phosphorus generally had no significont
effoct on average frult weight at all the neriods of

sampling.

During the early pericds of sampling (0 and 10 weeks
gfter tranmsplanting) farmyord manure had no significontg
effect over the control. At 12 weeks after transplanting
both levels of farmyord manure similarly resulted in bigger
frults tham the contrel. However, at 14 weeks after

transplanting, fruilt size increased with the level of farmysarc
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Table 27. The internction of nitrocgen and phagphorus on
fruit diemeter of egoplant (mm) st 1C weeks afier

trans;lanting.

Treatment _ lleoks After Transplanting
P (ka/ha)
a 30 60
N (kg/ha)
D 25,08 b 24,53 b 25,21 b
% 27,73 & 27.73 _ 20464 n
150 16,28 b 20,56 = 20,71 &

8E Nitrogem x Phosphorus interuction = +0.68

Means followed by unlike lztter(s) within sn intersction
group are significantly different at 5 per cent level of
sigrificosnce.

manure opplied.

bo3.4 Number of doys to 50 per cent flowering

The effects of nitrogen,phosphorus and farmyord manure
on the number of deys to 50 per cent flowering are shown in
Table 25. Each of the nutrients significantly influencad the
nunber of diys taken for the plant to flowern Nitrogen x
Fhoaphorus interaction on number of days to flowering wos

8lsa significant (Table 30).

Nitrogen at 150 kg Nlha increased the number of doya

to flowering compargd wifh the control while it decreased
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Teble 20, Averege fruit weight of eggplont (g) st difforent
sampling dates os influenced by nitirogen,

phesphorus and farmyard manure opplicotion.

Weeks after tronsplanting

Treatment
0 10 12 %4
N (kg{hﬂ)
0 10,49 o 9.09 a 7.04 a 513 o
75 1M33 a 10.02 & 7.04 a Le63 b
150 11.60 a 11.46 o 5.93 a L.74 D
SE + 073 Ue73 Ue10 010
P_(kg/ha)
o 10,20 8 10,46 6.92 a 4,00 a
30 11.30 a 10,20 a 7.1 a L.0C a
60 1M.04 a 11.43 a 6.95 a L.O3 a
SE + 073 (1e73 0e10 Ne10
FyM (t/ha)
0 11.23 a 10.09 a 6.66 a Lol o
10 11.42 a 10.60 a 7.10 b 4Lo,03 b
20 10,05 a 10.69 a 7.10 b 5.26 ©
SE + Ue?73 073 (e10 0.10

Means followed by unlike letter(s) within a treatment group
are significently different 2t 5% level of significence,
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Table 29, Number of days taken by engplant from trang; lonting

to 50 per cent flowering os effected by opplictition

uf nitrogen, phosphorus and

farmyard menure,

Number of days token to

Treatment
flowering
N _(kg/ha)
0 20.50 o
75 20425 a
150 31,00 b
F_(kg/ha)
0 30.53 a
30 29,50 b
60 27.01 c
SE + 0e37
FYM (t(haz
0 29.81 a
10 29.17 ab
20 20,06 b
SE + Ue37

Means followcd by unlike letter(s) within a
treatment group are significantly different ot 5%

level of significance.
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Table 30, The interaction of nitrogen and phosphorus on
number of days token by eggplent from

tronsplaonting te 5C per cent flowering.

Treotment
P (kg/ha) 0 30 60
N_(kg/ha)
0 29.03 bc 29,50 c 26,00 e
75 29,00 cd 27.92 d 27.03 d
150 32-75 a 31.0[‘ b 29.50 o]

SE Nitrogen x phosphorus interaction = :1.11
Means followed by unlike letter(s) within an interaction

group ore significontly different at 5¢ level of
significance.

with increase in phoaphorus level.

Farmyard manure opplicotion ot the rate of 10 tonnes/ha
had no significant effect on number of days to Flowering but

20 t FYM/ha encouraged ecrliness of flowering.

The interaction of nitrogen ond phosphorus on the number
of deys required to flower 1a shown on Table 3C. When
applicd alone, none of the interacting nutrients at the low
levels significantly influenced the numbir of days to
flowering, but when applicd in combination with one another

they induced earliness to flowering.
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Le4 Crude Proten Content of Fruits

The dota in Table 31 and 32 show the effect of nitro:uen,
phosphorus and farmyord manure application on crude nrotein

content of the fruits at the final hervoste.

None of the treatments had any significant effect nn
crude protein content of the fruits. No significant
internrction hetwcen the treetments wes pbsarved on the crude

proctein content of the fruits.

L.5 Correlation Analysis

The relotionship between fruit yield and yielderelated
characters were determined by simple correlation coefficient
analyses between vorying growth choracters, yield components
and yield (detail cre given in Table 33), Correlction
coefficient analyses were ©lso done between yield, plant

height, number of leaves ond number of branches.

All simple correlation coefficients were positive and
and significant at 1% probability level except simple
correlation Letween fruit yicld and number of doys to
flowering. Also 8ll partial correlotion coefficients were
rositive end significent at 1% level except partial
correlotion betwsen fruit yield eand number of branches when
plant height and number of lecves nre constent; ond partial
correlation between fruit yield and number of brenches when
only the number of leaves is constant. The amalysis revenlod

that there was high positive correlation between fruit yiold
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Table 31, Percentage crude proiein content of egoplant

fruits os influcncod by @pplication of

nitropgen, phosphorus and farmyard

manures.

- Trentment Crude protein content (%)
N Cka/ba)
1] 14,09 a
75 14.02 a
150 15.13 1
SE + C.56
P _(kg/ha)
0 14,20 a
60 14,41 a
SE + Ou56
F¥YM (t/ha)
1] 145 7
10 14,57 3
20 14422 0
5E + Ue 56

Means followed by unlike letter(s) within a treatmant
groug ore significantly difforent at 5% level of

significence.
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Tabie 32. The interaction of nltrogen and phosphGrus on

percenttune crude protein content of eggplant

frulits.
Treatmont
P (kg/ha) - ¥} _ ' & 1) : ' 13
N (ko/ha)
a 13.908 14,73 o 14,36 1
75 14,54 g 13,46 2 14,06 a
150 15,91 a 14,67 a 14.01 &

8E Nitrogen x phosphorus interaction = +0.50

Meens followed by unlike letter{s) within an interaction
croup 8re significantly different ot 5% level of silgnificanca.

Bnd number of frults per plant (0.070), between fruit yield
and shoot dry meatter yield (0.039), between fruit yield andl
fruit dry motter weight (0,018), The correlaotions hetween
frult yield ond plant height (0.741)3 between fruit yield and
number of leaves per pilant (D.744), betueen frult and Leaf
Rrea Index (G.744), between fruit yicld and plant leof

apread (U.711) and betueen fruit yicld and number of bronchaes
(0.600) were all highly positive and significant. Plont
height was also highly correluted to numbar of leaves (0.710),
end number of branches (C,703). The anslysis olso shower

that partisl correlation between fruilt yield amd plant heioht
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Tnhle 33. Simple ond Partial Corrsletionm Coefficlents botween
plot means for frult yield and yield-related

charocters of eggplant grown at Somara, 1503.

Varieble Correlated ' ' "o Yolue

-t

Simple Correlatlon

Fruit yicld Vs plant belight ' (Ja7h1 n»
Frult vield Vs number nf lesves per plant D70t w*
Frult yield Vs Leaf nrez Index Na744 ww
frult yield Vs number of fruits per plont - 0070 ¥
Fruit yield Vs plant leaf spread Dg711 ®=
Fruit vyiold Va Numbeor of bronches ' e BOL ®n
Fruit yicld Vs shoot dry matter yield 0039 =»
Frult yield Vs Number of days to flowering 0.031 N8
Flant beight Vs number of leaves ' Ue 7100 »»
Flant height Vs number of bLronchoes ' D703
Frult yield Vs stem dry weight 0,723 **
Frult yield Vs leef dry weight : Na722 m*
Frult yield Ve ruit dry weight ' D010 **

Partial Correlotion

Fruit yield Va plant beight when number of '
leaves 1s constant Oel52 »

Frutt yield Vs numbor of lesves when plant
height is constant Delafs2 »»

Fruilt yield Vs number of branches when nlant
helght and numbor of leaves are constant 0.0806 NS

Fruit yield Vs number of bronches when numbuerp
of lcaves is constant (J«236 NS

** = Significant ot 4% probebility level.

NS = Not significant at 5% nrobability.
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with number of leaves constant, was positive ond significant
(Ust52). Nonesicnificont correlation was however observed
botween fruit yield and number of days to flowering (0.031);
between fruit yield ond number of brenches when plant

height @nd number of leaves are constont (G.236); ond between
fruit yield and number of branches when numbiér of leaves is

constant (0.236).
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Chapter 5
DIGCUSSI0N

5.1 Effect of Nltrcen on Vegetatlve

Growth of Eggplant

There woas significamt increase in plant helght, number of
branches, number of leaves and stem diameter with incressed
nitrogen application. This might be attributed to the Fact
that vegetative growth is generally influenced hy the
opplication of nitronen, one that relatively large amount of
this will promote vivorous plant growth. FPotnoik and
Farocgui (1964) observed stunted growth of brinjal plants when

nltrogen wos deficlent,

Nitrogen gpplicntion inereesed plant height significantly
obove the control in 0ll the weeks of sampling excegpt in tho
early stagz of plont growth (three weeks after transplantingl,
when probably the plants bhgve not developed enough ruots for
nutrient cbsorption. The feilure of 150 kg N/ha to incrinse
plant height was probably becowse the optimum nitrogen
reguirement of the plant might heve been met ot ¢ lower lovnl,
and nitronen applicotion ahove this coptimum probably crented
an inbzlance in cother nutrients which resulted in no incruenso
in helght., These results are in agreement with observations
of Sharma and Mann (1972) who roported that mitrogen
apmlication of up to 100 kg N/7ha generally produced no inernase

In plany helghta.
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Genernlly, nltrogen application rgsulted in more number
of broanches per plant o8 the number nf weeks aftor |
trensplanting increascd. The highest number of branches uere
rocorded At the last woek of obsaruntion (nine wecks afiar
tronsplanting) and this pgove @ 7.7 fold increase of the
number of brenchos ot A corresponrding level of opplied
fertilizer ot 3 wesks ofter transplontling. The incrense moy
be due to the property of nitrogen fzrtilizers to snhance
vegetiative growth since it is an impportant constituent of
chlorophyll, mmino acicd ond nuecleic acid (Scuchelll, 1973;
Bhatmagar and Pandito, 1979). The ineffectiveness of
150 kg N/ha to incrense number of branches more tﬁan 75 ki
N/ba might bu due to the limited capacity of the plant to

utilize greater amount of niltrogen beyond o certain optimuwie

The number of leaves produced per nlont was alsc incruﬁéud
by inmerense In the levels of nitrogen. This enhnnced
photosynthetic capacity and probably increassed fruit yicld of
the plant. These findings ore in agreement with the Findinos
of Singh ond Sandhu (197C) end Choudhury gt al. (1502).
Eggplant also showed the greatest responce of increocsed loof
number to nitrogen fertilizor ot the early and middie stognes
(3 to 7 weeks after tronsplonting) of growvth. During the Loke
phose of growth (7 to 9 weeks cfter trongplanting) the numboex
of leocves produced was grently reduced due to preference af
florel growth to vegetative growth. Alzo ot this period,

maturity and senescence wes ohout setting in.
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The ability of nitrogen fertilizer tc induce incrosced stem
girth 1s in accordance with observotions made by Chonkar and
Singh (1963), and Singh and Sendhu (1970), who observed that
anplication of nitrogen up to 100 kg/ha resulted In increanse
in girthe The significant effect observed by spplication of
75 kg N/ha in this experiment might be due to lower nitragen

gtatus (0.03%) of the =0il of the experimental site.

5.2 Effect of Phogphorus in Vegeiaotive

Growth of bggplant

The peneral lmprovement of uegetafive prouth characters
by applicntion of phosphetic fertilizer was nu doubt due to
its ability to promote crop root growth and development, and
consequently enhanced nutrient uptake for 3 greater vepgetative
growth (Heri gt 2l., 1978; Negi et al., 1902), Response of
eggplante vegetctlve chorascters were observed to be more
pronounced at the eorly stroges of growth thaon the late stryrg.
The unpronounced effect during the later pericd of growth was
attributed to lack of aveilable phosphate all of which mioht

have been utilized in the 1initial phase of grawthe.

Phosphorus 2pplication bad no significant effect on plani
height ot 3 weeks after transplanting, beenuse the plonts were
still ot their early stage of growth and might not have fully
recovered from transplanting shock. At 5 « 7 weeks ofter
transplanting the differences brtween the varicus lovels of

phtsphorus were significant. Phosphorus enhanced the intiaol

root development necessary for establishment of the seedlings,
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thereby increasing nutrient cbsorption ond consequently
resulted in teller plants. Similar observations were mode

by Aliev (1972), Doikova (1977), and Amans (1902).

The ability of phosphorus to significontly incrense the
number of branches per plant ot thz =arly and late steges of
growth 1s due to its enhancemcnt of the rate of nitrogen
translocation for the growth of vegetotive parts of the plant.
During the period of maximum flower ond fruit production
(7 weeks after transplanting), phosphorus had no significant
effect on number of branches per plant, probably because the
nutrient was diverted for flower and fruit formotion. These
changes in the pattern of response ouf egoplant to phosphnrus
is contrary to Sherma snd Mann (1972) but cgrees with the

cbgervation made by Eguchi et sl. (1950),

Except at five weeks after transplanting, only the
highest level of phosphorus applicetion (60kg quslha)
produced significent increase in number of lecves,
Phosphorus, however, did not produce any significent incrense
in stem diameter. All these go toc point out that the effzct
of phosphorus on vegetative growth was not as remarkable os
thot of nitrogen where low levels of applied fertilizer
(75 kg N/ha) produced significant increases.

5.3 Effect of Farmyard Manure on Vegetative Growth

L

Farmyard manure did not result in significant incroone

in plant height during the early pericd (3 to 5 weeks after

transplanting) but from 7 to 11 weeks ofter transplanting

=y
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10 t FYM/ha applicotion significantly increased plant heighte
Due to the slow releosing power of nutricnts in farmyard
manure, even the highcst level of farmyard monure could not
significantly increasc height 2t 3 to 5 weeks after
transplenting, At this period, enough nutrients have not
been minerclised to produce significant effect on plant
height. Hemingway (1961), and Bunting (1963) found thnt less
than 40 per cent of total nitrogen in o feed lot manurc was
relensed during the first year after applicetion. At 7 to

11 weeks after transplanting, encugh nutrients had been

mineralized to produce significant effect.

Increasing the rate of fermyord manure alsc resulted in
higher number of branches per plante At in the case of plant
height, significant increases were not recorded during the
initiol stage of growth, but more pronounced effect leading
to significent differences occurred during the lotter stoge.
Application of 10 t FYM/h2 produced significantly more branches
than:: the control. Increasing the rote to 20 t/ha produced

no further significunt increase.

The effect of formyard manure on number of leoves per
plant followed the szme pattern 2s those of height and numb:o»
of branches. A more pronounced effcecct was however recorded
at the sampling (9 weeks after transplanting) in which
each of the two levels of farmyard manure applied (10 and 20
t/he) produced significant increase in number of leaves,

Main stem diameter ot 6 weeks after transplanting 2lso
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increased due to the effect of the farmyord monure.

Since eggplant requires constant nutrient to sustoin its
growth for long petiod, farmyard manure scems best sultod
for this purpose becaouse of ite nbility to nct as nutrient

source for a long time.

5.4 Effect of the Various Nutrient Interactions

ogn Vegetative Growth of Eggplant

The general inability of nitrogen, phosphorus ond farayoril
manure interactions to produce significant effect on the
vegetative growth characters of plont height, number of
branches and stem girth moy probably be due to the masked
effect of secondary elements on the way plants utilize the
major nutrients. This is in conformity with reports of York

et al. (1953).

However, phosphorus x farmyard menure interaction
significantly increased the number of leaves per plant ot 7
weeks after tronsplanting. The importence of combined
application of phosphorus aond farmyord monure was manifested
since nelither the main effect of phosphorus nor thot of
formyard bhad significont influence on the number of leaves
per plont. The increase in number of leaves per plant duc
to phosphorus ond formyard manure interaction ngreed with
the reports of Mertio and Chauhen (1970) and Aliev (1972)
who reported thot combined applicetion of phosphorus
fertilizer with farmyard m2nurc increasc their utilization

at higher levels,
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5.5 Effect of Nitrogen on Yielderelated

Characters of Eggplont

Nitrogen fertilizer significontly increoscd the number
of fruits. The hinhest dose of nitrogen applied (150 kg M/ha)
produced the highest number of fruits per plent.e The incronse
in number of fruits over control could be duc to the activity
of nitrogen in promoting folioge growth which 2lso enhapcod
photosynthate production for development of more fruits.
Singh ond Sondhu (1970), Mertiz and Chauhan (1970) ond
Kamruddin et al. (1970) olso rcported that nitrogen

applicotion increased the number of fruits per plent.

Low rote of nitrogen fortilizor (75 kg N/he) had no
effect on earliness in flowering, whilst the highest level
of 150 kg N/ha delayed the number of deys to flowering. The
deley in flowering was probably due to Cerbon-Nitrogen rotio.
balance. Excess nitrogen caused 8 shift in Carbon-Nitrogen
rotio which probobly favourcd vegetative growth at the expensc
of flc..r development, This is confirmed by the observotiuns
of Lambeth (1548), Mentelaro et al. (1952), Bajpoi and Bajpoi
(1963), Singh and Sandhu (1970) and Olarewaju (1977) thot

high levels of nitrogen fortilizer delay flower development,

Plant leaf spread end leaf area index were also groatly
increased by nitrogen fertilizer. GOecause these parameters
were correlated to fruit yield, increcsing ony of them to 2n

optimum level alsp increesed fruit yield.

Application of 75 kg N/ha significantly incrensed fruit
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diometer. Since fruit size depends upon veoetative activitioo
of plant, it appears that nitrogen treetment leading to
increased leaf growth ultimately favoured synihesis of more
focd meterinl, Translocotion of this final material into
fruit led te on increcase in fruit size. This supports the
finding of Gupta and Shuklc (1977) and Gupte et 21. (1970)
who reported that nitrogen fertilizer ospplication

significantly increased fruit size.

5.6 Effect of Fhosphorus on Yield-related Charccters

The increassed number of fruits per plant due to phosphorus
applicetion as observed in this study, contradicts the findingo
of Gupta et 2l. (1978) who reported thot number of fruits por
plant decreased when phosphorus fertilizer is incressed, The
observed increase in number of fruits resulting from
phosphorus applicetion could be explained on the basis of the
positive influence of this nutrient in encouraging flowoer
formotion (Gill et =l., 1974 and Ohatnagar and Pandita,

1979). These flowers later developed to fruits early befare

the onset of drought.

While phosphorus epplicetion had no significant effect
on plant leaf spread, it significontly incrensed the leo-f
grea index. The lack of marked effect on the plant lesf
spread could be due to the foct thot plant leaf sprend is not

a very accurate method of measuring folinge growth,

Phosphorus fertilizer induced eorly flowering maore
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effectively than nitrcoen. This confirmed the reports madc
by Lombert (19468) that high phosphorus/nitrogen rotieo enhonced

flewering while high nitrogen/phosphorus rotio delayed ite

Fruit diometer es affected by phesnhorus decrensed with
age. Thc decreasc was 28 a result of decrensing influcnce of
applied nutrient cith time. UWhecreas fruit diameter woas
sionificently increased by applied nhosphorus a2t O and 12
weeks ufter transplenting, no such significont differcnces
wcre cbserved at 10 and 14 woeks after transplanting. These
differences could be ssspociated with fluctuaticns in th>
rainfnll pattern which affected the availability of appliad

phosphorus.

5.7 Effect of Fermyard Menure on Yield-related

Characters

Applicetion of 10 t/ha fermyord monure significantly
increcsed the number of fruits per plant but increasing the
rote to 20 t/ha resulted in no further increose. The
influence of fermysrd manure in increcsing fruit number may
be due to its nitrogen nnd phosphorus contentes as reported hy
Okokoto and Stephen (1961), ond its ability to improve soil
chemicel and physical properties (Bechz and Heathcote, 19693

Heathcote, 1970).

The most probable reasson why high level of farmyard
manure applicrtion decrcosed the number of deys to flowering
is due to 1ts phosphorus content, ond its ability to incrouse

s0il phoephorus aveilsbility. Plant leaf spreand as well as



a7

leaf arec index were greatly improved by application of

formyard manure.

The nbility of farmyard manure in increasing fruit
diameter decresced with oge. The dismcter wos greater ot
first sampling (0 weeks after traonsplenting) and progressively
decreased up to the lest sompling (14 weeks after tronsplonting).
This decrensc was probably es @ result of progressive
reduction in amount of available nutrient and incressing

difficulty of minerslization of the farmyord manure.

5.0 Effect of Various Nutrient Interoction on

Yield-reloted Churccters

Yicld releted charocters such as number of frulis, 1loaf
srrend and leaf orea index were not significantly influenced
by vorious nutrient internctions. This indicnted that the

nutrients rescted independently.

Nitronen x phosphorus intercction significently increcscd
garliness to flowering. The hicher doses of nitrogen alone
were responsible for delay in flowering, but nitregen in
coembination with phosphorus wes able to maintein intormedinte
response townrds flowering. FPhospherus nlone tended to reduce
the days to flowering, This result confirms with the findings
of Lombeth (1548) and Eguchi et al. (1958) who reported thot
high nitrogen/phosphorus rotio delayed flowering, while high

phosphorus/nitrngen retio enhanced flowering.
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509 Effcct of Nitrogen on Yield

Total fruit yield of S, gilo incroosed remorkebly by
nitrocen. Similar results were recercded for 5. melongena
(Gupte et 21,, 1970), S. zethiopicum ond §, macrocepon
(Taylor, 1979; and Kogbe, 1902). In the present study,
appnlication of 75 kg N/ha produced 35,81 t/ha fruit yield
which was 66 per cent more than the yield cof the control.
Though increasing the rate of fertilizer up to 150 kg N/ha
incressed yield further, it wes done at & diminishing rate,
From o regression annlyels, the most optimum level of nitronren
fertilizer applicntion for increased fruit yield lies at about
143 kg N/ha (Fige 1), This increase in yield moy be due to
on incresse in numbur of leaves, lenf area index and number
nf fruits. A direct relationship between the number of luovos,
leaf area index, fruit number ond yield has heen established.
Number of lecaves, leaf arec index, frult number and yicld, noll
ashowed diminishing effect ot 150 kg W/ha level. Thuo, it
oppeors thot at optimum level of nitrogen, enouch lesvos
might have been penduccd and this in turn -esulted to morc
phrtosynthetic cctivity which lead to prcduction of more

arger-sized frults and, therefore, greoter fruit yield,

Sharma and Sinuh (1963) hed similor results.

Yield distribution showed thot frult produection generclly
decreased towards the und of crop growth when lecves startoed
tc die s o result of senescence. Conseguently, fruit yield

shorply dropped due to reduction in the number and size of
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photosynthetic apparctus. The highest fruit production
occurred at 10 weeks ofter transplanting when over 50 poer cent
of the total fruit yield occurred probably due to the

attuinment of optimum leaf arec index.

Nitrogen also progressively advonced the dry welghts of
otem, fruit and lesf and consequently the shoot dry mottor
yield in all the periods of study. Application of 75 ko N/ha
produced more shoot dry matter yield thon the control.
Application of 150 kg N/he resulted in e statistically hiinhoo
shooct dry matter yicld than 75 kg N/ha only at the last
periods of sampling. This was probably due to prolongoe:
activity of higher dose of nitrogen fertilizer. Shoot drey
motter yield incruosed with increesse in number of weeks aftnr
transplanting. k grecter increcge in shocot dry matter yiold
however occurred betwcen 6 and 10 weeks “fter transplanting
due to differences in fruit yield at thet later pericd of

growth,

5.10 Effect of Phosphurus on Yield

Phosphate fertilizer increased yield but the magnetitude
of response wos not os much as in the case of nitrogen. This
low positive yield response revecled the cxtent to which
phosphorus was avoilable in the spil. Low level of 30 kg
Pzﬂslha had no significant effect on yicld, but increasing the
60 kg chslha produced 35 t/ha of fruits which wes significantly
higher than the control and plots receivinng 30 kg Pzﬂsfhc.

Fusitive yield response to phosphorus has been reported by
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Shukla (1977). Gupte et al. (1978), ond Bhatnogar and

Fandita (1979). Applicttion of phosphorus fertilizer stimulsied
root development which not only increascd the vegetative

portion by enhencing nutrient absorption but also increased

fruit yield.

511 Effect of Fornyard Manure on Yield

All the levels of fermyard manure opplied significuntly
increosed the fruit yield. However, the marginol increcse in
yield diminished with incressing rote. Application of 10 t/ha
incrensed yield by about 21% over the control, while
applicotion of 20 t/ha resulted in only 8 per cent increase
nbove that of 10t. A regression analysis of yield over foraycrd
manure applied showed thot & positive linear curve best
described the yield response (Fig. 2). This points to the
poor content of organic motter in the soil for satisfsactory
yield. Similer increases in fruit yield due to farmyard manure
application has been reported by Inyang (1967), Kogbe (1976),
Mokwunye (1970) =nd Doikova (1979). Many factors ore
responsible for the increese in yield often aossociated with
farmyord manure. The ability to retain plent nutrient and
moisture in the spil for 2 longer time, ond elsc the nutrients

contributed, are some of the factors.

5.12 Effect cf Nitrogen, Fhusphorus and Farmyard

Manure Intersctions on Yield

The effect of the nutrients in increesing fruit yield

was relatively higher when used in association with one
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ancther. Good vegetotive development under the combination

of nitrocen ond phosphorus epabled the plant to photusynthesize
und store for fruit develcpment and incressed yields The
inefficiency of 150 kg N/ha in ebsence of phosphorus to
increcse fruit yield is ottributed to limited use of epplicd
nitrogen. This is in conformity with observotions made by
Gunce (1959), Mertia end Chauhon (1570) that the amount of
nitrogen required by o plant depends to some extent on the
level of aveilable phesphorus. This was probebly why the
highest fruit yield come ns n result of combinotion of the
high:st level of nitrogen with the highest level of phosphorus.
Un the other hand, limited application of phosphorus in the
nbsence of nitrogen had no significant effect until the level

wes roised to 60 kg Pznslha.

In phosphorus x farmyard manure internction, the
significant effect on fruit yield observed for every level of
formyord manure thot went into combinction with 30 kg chslhn
wns due to the obility of formyard monure to enhance the
nvailability of phosphorus. Farmyard monure increoses
phosphorus oveilability by discourcging its fixation (Srady,
1974). This however mey not continue for every quontity of
phosphorus odded, ond probably accounted for inability of
increasing levels of formyard manure to increasc avollobility

of phogphorus at 60 kg/ha level,

The interdependence of nitrogen x phosphorus x farmyard
manure in offecting yield wos quite evident., The highzst fruit

yield was os o result of combination of the highest levels of
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nitrogen, phosphorus and fermyord manure. This is in
agreement with results of Petrov and Doikova (1975), Doikovu

(1976 and 1979) ond Spasov 2nd iRankov (1971).

513 Crude Prptein Content of Fruits

fio significent increase in crude protein content of
fruit was cbserved by application of nitrogen. This is
probebly due to th2 fact that nitrogen is redquired for
synthesis of nitrogen compounds of the plant. Since protein
in relatively small emount (less than 1%) in eggplant (Plot,
1962; Rangil et al., 1974) little of the nitrogen spplicd is
converted into crude proteine The applicetion of phos)horug

also hed no significant effect on frult crude protein contont.

The nonedirectional trend in the effect of farmyard
monure @pplicetion on crude protein content may be dus to the
low concentration of nitrogen end phosphorus in farmyord
manure as reported by Dennison (1961). This had no observobilo

effect on crude protein content.

5.14 Correletions

The positive and significant correlations observed
between yield and such characters @2s number of leaves, len?
area index, leaf sprecd, number of branches ond shoot ilvy
matter production was due to the fact thet these vegetative

choracters directly determine thc amount of photosynthote

avallable for plont growth ond fruit formation. Incronscd
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vegetative growth greatly enhanced the cctivities of the
photosynthetic apperatus. The resulting photosynthetic food
material are readily translocated to the storage sinks for
fruit development and increosed yields A major reason why
plant height is significantly correlated to frult yield is
probably because increased plant height exposes the crop to
higher phatosynthetic source. Also, higher plant possesscs
more vegetative matter end, thereforc, can produce more
flowers. This incrcased number of flowers lead to more
fruits which result in increasad yield. Singh @nd Khanna
(1978), ©olso obscrved that plant height was highly corealated
to fruit yield.

Numbcr of days to flowering had no significant correlotion
to fruit yield because it is negatively related to fruit numbcz

per plant (Vijay et ol., 1978).

Number of fruits per plant was highly and significantly
correlated to fruit yields This is in conformity with
observation made by other researchers that fruit number is o
ma jor component of yield and, therefore, highly correlated to
frult yield (Nsowah, 1970; Shrivastava and Sachan, 1973;

Vijay and Prem, 1978; Singh and Khanna, 1978),.



36

Chapter 6

SUMMARY AND CONCLUSIONS

A field experiment wes conducted at the horticultural
garden of Ahmadu Bello University, Zaria, during the 1983
rainy season. The aim of the experiment was to determine
the effect of nitrogen, @nd phosphorus fertilizer and
fermyard manure on growth ond yield of locel eggplant

Solanum gilo, varicty 'Semoru striped'. Three levels of

each of the nulrients (N-O, 75 and 150 kg/ha; P,05-0, 30 and
60 kg/ha; FYM=0, 10 and 20 t/ha) were applied. A randomiccod
complete bolck design wes adoptede There were 27 fertilizer

and farmyard manure treatment combinations, which were

replicated four times.

Application of nitrogen fertilizer affected the growth,
It remarkably increased vegetative growth characters of plont
height, number of branches, number of leaves, main stem
diameter, leaf spread, leaf area index, shoot dry matter
yield, number of fruit, number of days to flowering and the

total fruit yield,

The fruit yield per hectore increased significently with
increasing levels of nitrogen application up toc 150kg.
Application of 75kg N resulted in 35.81 t/he fresh fruit
weight which was 66 per cent increase in yield over the
control. However, the marginel increase in yield decreased
with nitrogen application up to 150 kg/ha so that only 17

per cent significant increase occurred. A regression analysis
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showed thot en optimum level of nitrogen opplication for
increesed yicld is obout 143kg N/hae. The sharp decline in
yleld at 12 and 14 weeks cfter trangplonting inspite of the
fact thot eggplant is a perennial crop indicates the
importonce cof split oupplicotion of nitrogen fertilizer. Two
eplit epplications wos used in this experiment to sustain

greater yield over o longer timee.

The number of fruits produced increased significontly
with increasing lecvels of nitrogen but the marginal incroose
decreased with higher doses. Low level of nitrogen epplicd
(75kg N/ha) had no effect on day: to flowering but higher
dose ot (150kg N/ha) significantly increosed the number of

days to Flowering,

The response to phogphorus was modest and less remarkablco
than nitrogen. Like nitrogen, application of phosphatic
fertilizer increnosed vegetative growth characters excepnt leaf
spreed end stem diameter. Lower level of nhosphorus (30kg
quslha) had no significent effect on fruit yield but
increaeing the level to 60kg P205/ha significantly incricsed
vield, producing 35.22 t/he. Phosphorus aopplication elsao
profoundly increesed the ecarliness to flowering. Each
increase in level of phosphorus significuntly reduced the

days to flowering.

Farmyard manure cpplicution wes not os effective as
nitrogenous fertilizor. It significontly increased plant

height, number of branches, number of leaves, plant lcaf
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apread, leef aree index and stem diameter. It 2lso
significantly increased the fruit yield as the rote of
application increased. Applicition of 20 t/he farmyard

manure produced 35,95 t/ha of fruits.

The interaction of nitrogen, phosphorus and farmyord
manure was significant on fruit yield. The interdependency
of these nutrients in effecting yield wes, therefore, quite
evident., UWhen aspplied olone, cach of these nutrients
increased yield but much greater yield occurred @s a result
of combination of these nutrients. The highest fruit yield
was obtained as a result of combined applicetion of the
highest levels of nitrogen, phosphorus and farmyard monure,
This produced sbout 46 t/ho of fruits which was over 300

per cent increase over the control.

The correletion between yield and plant height, numbey
of branches, number of leaves, leaf area index, shoot dry
matter and fruit number were highly significant. The number

of days to flowering however did not correlate with fruit

vibld.
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Appendix I: Rainfall distribution (mm) at Samaru
during the 1982 Cropping Season.

Period Rainfall (mm)
April =10 0.0
11 = 20 0.0
21 - 30 0.0
May 1 = 10 0.0
11 - 20 54.1
21 - 31 19,2
June 1 - 10 14.0
11 - 20 14.0
21 - 30 46.3
July 1 - 10 46,7
11 - 20 8.3
21 - 31 52.5
August 1 - 10 98.1
11 - 20 84.0
21 - 31 76.9
September 1 - 10 51.7
11 - 20 38.2
21 - 30 3.9
October 1 - 10 8.0
11 - 20 0.0
21 - 31 0.0

608.5 mm
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