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INTRODUCTION

Bittergourd (Momordica charsntia L.) occuples
a prominant position among the vegetables cultivated
during the sumner season in Kerala. The importance
of this vegetable has long been accepted on account
of its high nutritive valus and unique medicinal
properties. It ranks first emong the group of
__cucurbitaceous vegetables with regard to nutritive
values of frults particularly proteins, ascorbic acid,
phosphorus, potessium and iron (Choudhary. 1979)., The
fruit is considered to be a good remedy for diabetes
and many skin and liver troubles. It 19 also reported
to possess cooling, stomachic, appatising, catminative,
antipyretic,anthelmintic, aphrodisisc and vermifuge
propertles (Blatter ef al. 1935y HNadkarni, 1954) .
The frult i1s consumed in many ways. It is relished
as a vegetable when tender or pickled. It can also be
preserved for use in the off season aftar slicing and
dryinges ©On account of this unigue qualities there is

a concumer preference for this vegetable.

in a state like Kerala whera land resources are
limited, utilization of rice fallows for vegetahle
cultivation has relevence and wider applicability,



Bittergourd has been found to be an eminantly
sultable vegetable for cultivation in rice fallows
vwhere assured irrdigation facility exists, PFurther
it has besn found to be more remuncrative than other
vagetables grown in rice fallows and hence gaining
popularity smong farmers under intensive multiple
cropping practices, Therefore technologies useful
in increasing the production and net income per unit

area by the cultivation of this crop needs emphasis,

Wateé and fertilizer are the two costly inputs
in vegetable production, Water is, however the most
limiting among them during the sumer season. It
influences the availability and uptake of plant
nutrients aé well as grewth and yield, The full
potential of any cultivar of a ¢rop can ba exploited
only with judlciocus water and fertilizer managenent
practices, Therefore performance of the crop in
relaticn to water andrfertiliners reﬁuire major
attention. However detailed studies have not been
undertakon in Hezala or elsewhere on this aspact,
Therefore it wes folt necessary to £ind out the optimum
and economic lvrigation and Ffertilizer managemant procticaes

for thlg crops, iIn view of the above an experiment wags



undertaken on bittergourd during the summer season
of 1882-83 at the Agronomic Research Station,
Chalakudy with the following cbjectives,

1, To £ind out the effect of timing and
frecuency of irrigation and fartility levels on
growth and yield,

2s To ascortain the optimum combination of
the levels of Iirrigation and fertilizers,

de To work out the consumptive use and moisturo

’

extraction pattern.

4s TO study the effect of irrigation mnd
fertility levels on the content and uptake of nitrogen,

phosphorus and potasaium,

5, %o work out the economics of irrigation

and fertilizer application.
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REVIEW OF LITZRATURE

v.gotables_hava not zecelved as much attention
as that of £4eld crope with reopeet %o the atudlies on
water or nutritional reguirements, Availakle literature,
however smphasized the importance of molst regimes and
frequent irrigations where wator table is low, and
judicious application of manures and fertlliszers under
normal £ield conditionz. In the case of bittergourd,
little spocific research has been reported on the water
managemant aspoct, Litcrature on manurial regquircments
of this crop is also nmeagre. Attempts have therefore
baen made to raview the inportont works conducted in
India and abroad on cucurbits, a grouwp of vegetables

to vhich bittergourd belengo.

2e1a Bffeot OFf Irrigation

24101, Growth and yield

Flocker ot al, (1965} obtained satiafacfory yield
of melon by irrigating it vhen the soll molisturs tension
at 18 inch depth reached 0.3 bors. They obsarved that
the yleld increase due to izrigation was mostly by the
increase in fruit sive. Thoy also found that frequent

heavy irrigations increased the number of cull fruits



wvhich was asnoclated with Increased vine growth and
succulance. S5o0il molature otraos zlso had increased

the ocull frults but with restricted vine growthe

Molnar (1963) found thot in malons irxigation
advanced flowering and increased the aumbor of female
flovers, He also obmerved a higher water reqguirement
at the beginning ¢f frult growth. A reduction in f£ruit
drop of irrigated crops was also reported by him.

Dunkel (1966) used overhead spriniders %o irrigate
tomatoes and cucumbeirs grown at different soil moisture
- conditions in the upper 10 om 20il, The highest yield
in both the crops was obtained when the poil moisture
@id not drop below 70 por cent 0f £ield capacity. A
vater requirement of 600 =« 750 i3 wag reported for
optimal ylelds. In another study with sprinkler irrigation
in cucumber, Borna (i968) chowed thot drrigation duxing
the entire growing season wan more effective than

irrigation upto or after cropping started.

While describing thoe cultivation of bittergourd,
Hall (1969) emphasized the necegsity of daily irrigation

tc the cro§ during summer seacon in Keralge

Jassal et pl. (1970} recported from a fleld triel



in muskmelon that f£ruit weight and yleld were
significantly increased by weekly lrrigation éa

compared with fortnightly oness Varga (1971) obsexved

' & parabolic :elaﬁienship betveen yield and soil moisture
content in cucunber, He found that the optimum sail
moisture content for the c¢rop was 68 = 75Aper cent: of
£ield capacity.

. Reil and zunino {1572) indicated that irrigstion
glven upto B0 oor cent of maximum evaporatlon which
amounts te 60 por cant of the pobentizl evespotranspiration
was econcnically feusible in melons, Average irrigatica
zequirement was found to be 2000 m° ha"t. Raising the
irrigation rate produced heavicy melons with improved
flavour and decreased firmnssc, Pratova and Postovn
{1973} bg,using ol water deflcit approach to schedule
irrigstion irn muskmolon obszerved that the bast gnality
melons were produneed wikh a stable ss5i)l wates content
of 55 per cent which was increased t6 65 per cont for

the period from full bloom o frult set,

The ﬁiﬁe and amount of irrigation can be detcrmined
by tha leaf water content. Muwuinov (1973} while trying ‘
to forecast the time of ircigation by this nsthod obiained
the highest molon yield at a leaf water content of B2 - 86
poz cente Dimitrov {1973) nad shown that the most economic

lrrigation ¢reatment for watermelon was to maintain tho



soil molsture at 70 - 80 per cent of field capacliy over
the entire season,

Varga (1973) from the results of 10 vears trialec in
cucumber concluded that the optimum number of irrigation
was 3 to 5., He alas observed that the 30 to 40 days botwcen
flovering and fruit ripening were critical for frult devee
lopment and during this pericd it was necesagry o supwly
the crop with 40 mm water. Houever, excessive applicolicn
of water was deleterious, Similar observation was made sy
Tomitaka (1974) in cucumber. He got tﬁe hiéhesh rlant grouth
and fruit yield at a medium soil moistuze level of PE 2.0,

Eacobar and Gausman {1974) had grown mexicen
sguash (Cuourbita peoo) hydropenically at low (0.4 atim)
and high (2.4 atm) water stress, Higher water stress
was jnduced by adding an osmoticum (Polyethylens glycol).
They noticed that the leavea of ths plants under higher
strens wera thicker and smaller containing lecs wabes
than the plants under iouer water stress. A sinilox
£inding was reported by Cwmalns and Kretchman (197485 an
cucumber from £ield and green house stulics, They noted
that lea€ area and ficult yield were sraatly reduced wider
stress.

From a glass house trial with cucumber Dimitréy
{1974} recoxded the highest yield when the sodl medsiuse
wvas maintained at 70 per cent of fisld capacity hofove
picking and 90 per cent during the picking periods Om a

four year average the yield was 26 per cent higher than



that of the control wherein 70 per cent of the fleld
capaclity was maintained duging the entire growing

S5asie

Jagoda and Kaniszewski (1975) reported from an
experiment with tweo cultivars of cusumber that ifrrigation

apprecisbly improved the yieid and frult quality., The
grop vas irrigated vhen the soil water content fell to

58 per cent of £ield eapanity ot 10«27 mm,

Cocuecl ot al., (1976) followed the growth of
saquagh frult in the £ield uvnder normal and drought
conditions, They obaserved a postillar phencmena that
under drought conditions fgull grewth vas normal at
night but 1t become more and more reduced in the day.
They also found that the deczeasc in growth during the
day time Aid not correspond to dehydration of the frait
tissuen and it was acconpanied by conversion of
pelyzomes to monosomes, Wabter stzess caused a decreaase
of RNA and protein content in the frult tilasues but did
not affect the rate of growth ot nights They further
opined that under doought aénditiena frult growth was
contzolled by wator avallgbility through protein
synthesis. Rhodes and MHatouda (3976) in their studies

with pea and pumpkin secdlings ouggested that growth



rate reduction during salt or desiccation induced
water stress may be dizectly proporticnal to the

accompanyling reduction in polyriboscme level.

Motoki and Kurokawe (1977) opplied irrigation
to melons at different soil moisture regimaes ranging
from pF 2.7 to 2,0 and obtoined optimum plant growth
and yvields with ixrrigation at pF 2.5.

According to Lioomiso end Crandail (1977), the
best irrigation schedule for pickling cucumbers
involved the removal of 48 to 64 pér cent of the
avallable water in the upper 50 am of the soil profile
between Lrrigations, Thoy alseo noted from growth
chamber studies that transpiration rate (water |
consumption per unit leaf area) reached a maximum
shortly after the first £lower was £ully developed,
This maximum was then followed by a decline in
trangspiration rate with a goncral levelling off during
the £inal five days.

Ratyal (1977) recomncrnded freguent irrigations
£or bittergourd at an interval of 3 to 4 days during
dry weather. BEven in rainfed crops irrlgation is
required during dry spollc. 7Tho recormmended practice
in Karnatska is to irrigate the summer crop of bittergourd
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once in 4 -« 5 days depcading on the soll and weather

conditione {Anon, 1978).

singh and Punjab Singh (1978) reported highest
total yield with drip irrligation daily at 68 per cent
of the evaporation f£roem a Clacs A pan in cropse like
bottle gourd (Lagenaris sicorariam), round gourd
(Citrullus vulgaris) and watcrmelon (Citrullus lanatus)

in loamy sand soils cf hot crid zoglon. “hey also
observed that yield incrceasce wao aazgolated with
increased number of fizulis pow plant and increased

fruit weight,

- Olitta et al, (1970) obteined the highest yleld
grom &rip irrigaticn at 0.7 atm. vith one enitter per
four plants and Abreu of al. (1973) with 2 enitters
per two plants in melonse Kagohashl ot gle (1978)
observed that in muskmélon vaisor vptake rose geradually
bafore pollination, increased rapldly after pollination,
remained high for about 45 doys and then £ell to pree
pellination levels,

While noting the water roquircment of vegetables,
Pai and Hukheri (1979) opinced that for good growth of
vagetables the soil moisturc chould be maintained at or

above 75 per cent of avilagbility in the active root zone,
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They further explained that water rejgquirement would
dspend upon the soll and tho ceason in which the crops
vere grovn and suggestod 3 to 4 lrrigations per month
for sumnet and 2 irrigations per month for rabiata
place like New Delhi. In khozif elso, irrigation is
requlred whenever there i dry spell for about 12 to
‘15 days,

Haynes and Herring (1S20) reported that ircigation
at 700 m bar uslag the vizflow gystem of trickle
drrigation produced the highoot yvield of marketable
squashe, Howovey, the nwrdlar of markatable fruits vas

maximun with izrigation zt 300 n bar,

Cheznovel (1980) while evaluating cucumber yield
in relation to time of iurigation reported that night
irrigated plants gave the highost vield followead by
evaning, mozning and midday, 031k {1990) in cantaloups
observed that plastechron indices advanced more rapldly
with time aud £inzl le=2f nize was giZeater in wet planﬁs
recaiving 65 am watar comparcd to Jry planta :eueiving
21 om water. Diminished vater supply appeared o affect
the rate o development, more thon the sesuence of

Qaveloprznt cventsa.

Some preliminery studiles on scheduling irrigaticn
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to bittergouvzd at the Agronamice Research Station,
Chalakhkudy, Kerela, indicated that 3 cm irrigation

at IN/CPE ratio of 0.4 was optimum £or the crop in
summer rice £allows (anon, 1980 Anon, 198%) ., Both
the number of £fruits per plant end the mean welght

of a single fruit 4id not differ significantly among
tha IQ/CPE ratios tried, The crop vas however raised
under shallow ground water table ceonditions (m&x.lﬂ& cm
abile 536 em in the £first year of study and max. 151 em
and mine 44 cm in the second yoar of study). Similar

rasults wers reported witn regazd t0 cugunbar alsoe

another experiment conducted at Chalakudy in

summer rice fallows to ovaluate drdp irrigation in ash
gourd recorded the highoot yicld at IW/CPE ratio of 1.0
followed by 0.7« Howaver, these two treatments were on
par and signiﬁicantlﬁ superlor (by 25.4 per c&nt)aﬁer
0.4 1v/CPE ratio (Anonm, 1982), %ho levels of irrigation
tended to increase the nunber of frults per piant upto
047 IH/CPE ratio, Though not significant, the weight

of aingle frult increased with increase in the level of

irrigation {ground water table § max, 200 cmy min, 132
cn) .

Ortega and Krefchman (1982) mubjcected cucumber
¢V, premier plants (pickiing cucumbeyr) to water stress
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offerts and reportod that vine gzowth rate and node
nunber were veducsd after one week and inhiblied after
two weeks of stregssme, Frult growth rete was severely

reduced in water stressed pianios

Smittle and Threadgill (1982) compared two
irrxigation levels, four n;ﬁxngeﬁ treatments and three
tillage mathods 4n a £icld trisl with cucumber. They
ﬁeuﬁd that the highest magrketoblc £rxult yield resulted
from irrigation at 0.3 bar soll water tenslon, application
. 0f 22,5 kg ha~t nitrogen through lzrigatlon system at
2, 3, 4, 5 2an? 6 weeks after planting and preparation

of the peed bed by moitld hoard plough.

Pay and Gawdner (1923) An trials with direct
soun musknelon ¢ve PiR-45 abinined highor yields,
larger fruiltc, and asrlior motweiby by drrigating the
crop when the soll molsiure tongion at 25 ¢m dapth

reached S0 or 75 K Pa compered with 2% K Pa,.

From the above revicw, it iz obviocus that
irrigation profoundly influcnces the growth and yield

characters of cucurbitas.

2s1,2, Nubricant compositien and untake

Nutrient uptake and molsture use are closely
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related. Brown gt al.(1950)" observed that cotton
and soybeans increased their abaorption of N, P, K
and Ca linearly in responsc to increasce in soil

moisture level from the wilting point to £ield capacity,

Singh (1975) studied the effect of different
s0il moisture regimes along with graded doses of
fertilizers on bermeem f£odder and found that the
percentage of nitﬁogan. phagphorus and potassium
decreased with increase in moisture avielability from
25 per cent to 50 per cent and 78 per cent availlable .
soil molsture in the soil. An incremse in @oil moisture
increamed the total uptake of nltrogen significantly,
The uptake of phoaphorus and potassiun algo increased
with wetter regimes but did not reach the level of

significance,

while evaluating the offects of the soil moisturs
regimes of 25, 50, 75 and 100 per cent available soil
moisture on green gram, Varmn and Subha Rao (1975)
obsezved a moisture regime of 50 per cent to be optimum
for maximum nitrogen cantgnt in plant parts.

Cocuecl gt al. (1975) Zollowed the growth of
squash £frult in the field vndor normal and drought
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conditions and found a decrease of RNA and protein
content in the frult tissues of water stressed plantss
They Surther observed that wnder drought conditions
fruit growth is controlled by water availability through
rrotein synthesis,

20le3, Consumptive use and water use pattern

' Nedl and Zunino (1972) found that total water
Uptake in melon ecrop was 2730 m° ha71. The water upntiagke
in successive growth stages was 560 m° ha~> between
germination and fruit set, 1008 m® ha""1 upto fruie
enlargement, 882 m° ha~t upto prematurity and 289 m° havr
upto harvest. ’

Tomitaka (1974) in studies with cucumber ohuerved

that the evepotranspivation rate rosa %o a maximun in laotg
June and fell theresfter and it declined with the codl

Moisture level,

Kondshi (1574) found that the total water
consumption by a fruit besring muskmelon with a £inal
lea€ arez of alout 11560 cmz ay 9085 litres, As the

Plants grow the ratic of total water consumption per plant

to pan evaporation increased to a maximum at the netting
stage and then declined with ageing, Angthér,finding wvas
that youzg leavas transplred fostor than older leaves
and mest of the trenspiration ceoured vhen soldl pf was
1.6 = 2.3,

Leomia and Crandall (1577) with studiss on
cucumber found that the total emount of water used

‘during the later twe month period of the crop rangead
£xom 30 %o 40 em ovexr each of the four years of the
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expezimente It was alco ocbserved that the rate of
average consumptive use lucreased during £lowering
and sarly frulting end then levelled of£f during late
harvest., The ratio (Kz) of congsumptive use to
avaporation f£rom pan eveporimeter () increased %o a
maximum OFf 1,5, 10 days after £irst picking and then
declined.

2eled, Molsture depleticon pattern

Cucurbits are with medium or deep root systems
that require large amounts of water (Vittum and
Flockor, 1367) .

Gautam and Dastone {1570) reviewad the soil
moisture extraction pattern of dAlfferent cropa under
optimun molisture regimes on sandy loam soils at the
Indian Agricultural Reszearch Inotltute, New Delhi,

They pointed out that more than 60 per cent of the

total moisture depleéion was from 0 «» 30 cm scil layer
in the crops under rovici, The respsctive f£igures vera
as followa, Wheat - 71 por centy Derscem - 73 per cent}
Potato ~‘73 per centp Jowar = 70 per centy CSwpaa - 52
per cent end Onlon - 93 por cenk.

Belik =nd Vesclovohi (1973) observed that under
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irrigated conditiong the mein root mass of watermelon

was in the 8,5 -« 17 cm soidl layoz.

Zabara (1977) poticcd that root distribution
of cutumbers at bearing gtageo wzg 64,5 per cent at
0 = 10 cm coll depth, 2845 per cent at 10 - 20 em
depth and 6.2 per cent at 20 « 30 cm depth under
irrigated conditions, In uwhiirrigated crop the figures
werelsa.fo per cent at 0 = 10 em, 29,0 per cent ak

10 = 20 cm and 14,9 por cont ot 20 - 30 om so0il depths,

Froem an investlgoation to atudy the water
consumption of cnéumbara during vegetative ang
raeproductive stages of growth, Loomis and Crandasl
(1977) showved that cucwabers exiracted 50 per cent of
the total amount ©f water consumed from the upper 30 cm
of the soil profile, 20 per cont from the next 30 cm’
and 10 per cent fﬁomlﬁhe next 30 em. They opined that
since very liﬁtle waoter waso oxtracted f£rom helow 90 cm,
the affactive rooting dopth of cucumbers could be

considered to be 90 om.

Experinente with Coulliflower at IARI, Hew Delhi
in sandy loam soils indicanbtcd that major amount of
soil moisture (20 per cent) was utilised by cauliflower

Erom thae 0 = 45 anm poil danth, About 50 per cent of the
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total cxtraction was from 0 » 15 om =o0il layer

{Sharma and Parashazr, 1879).

The molpture extraction pattern of different
crops make 1t clear that since extraction is greaterx
from surface layers, freguency 4s more Amportant
than depth of irrzigation for the same delta. Higher
fraequency with lowes depth is preferable to a lower
£requency and higher denth consistant with application

losses,

Mengal and Brounschwelg (2972) noted a negative
influence of higher pF on potassium diffusion and thev
fecommended tho application of higher doses of potash

€0 counter balance thin.

According to Sharme ond Yadav (1976) the
available pnosphorus conicent of the soil, in generxal,

increased with the increess in the level of irrigation.

Shanmugasundaran gt al. (1979) revealed that,
in genexal, svailalle potossiva content Was low when
irrigations were given f£roruently whereas the same
was markedly high in respcct of irrigation =t longer

intervals,
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Huthuvel and Krichnarwerthy (1930) studied
the influence of soil molsturc regimes, doses of
added nitrogen and tholr intoractions on the availsble
phosphorus content of soils, Thay observed that in
general available phosphorus content wag affected by
the moisture regimes, Ilanimwn available phosphorus
content was noticed in the drier regimes than wetécor
regimes. But, with regard Lo available K content of
soils, Muthuvel and Rrishnamoorthy {(1981) reported

a non=significant influonce of soll moisturc.

A genexal trend of incroeasing avallable K
content left behind in thoe coil with decreasing
frequency of irrigation vas moticed at Madural (Anon,
19819 . Irrigation at IN/CPE 0.9 with 4 cm irrigation
left behind the least amount of available K. But the
emount was statistically on par with thet of IW/CPE
0475 with 4 cm irrigation. & negative relationship
was suggested between the yield and available K content
left behind in soil. As tho yield increases the
available K left behind in acll decreasas indicating
that more of available K has been taken up by crop
plants resulting in increased yield and decreased
avallable K laft behind in soil,
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2.2, Bffcot 0f Fertilizers

20241, Growth and yicld

Flocker gt al, (1965) observed signifiicant yield
increase in cantaloup due to nitrogen fertilization,
But, the responae over 30 1b N dopended on the prior
cropping history., Yield naspohaa to nitrogen
fertilization was méstly by increase in fruit size,
Heavier nitrogen fertilization increaged cull fruits

asgcciated with increascd vine growth and succulance.

Chasl et al. (1966) concluded from trials to
atudy the response of bittergourd to NPX fertilizetion
that application of Il at 56 kg ha’i. was supsrior in
fruit yield compared to 112 kg ha"l. But, no aignificant
difference between %6 kg ha™* and 112 kg ha™t vas noted,
They also noticed a beneficlal rescnonse due to the
application of phosphorus on fruilt yvield which was
agtatistically significant in the second year of study,
Buf they could not ohoerve any beneficilal effect due
t0 the application of potassiwn, They 2150 did not
observe any affect of intorection of nutrients, From
the recults thoy reotminenicd 56 kg ha % N and 56 kg ha."1
9205 agd the optimum dose of fertilizers for bittergourd,



21

Rekhi et al. (1968) rcported en alteration
in the ratio of parfect to stominate £lowers in
muskmelon by the cpplication of N at 120 or 180
kg ha~t, The ratio was changed €0 1 8 20,6 and
1 3 16,6 respectively f£from 1 1 41,5 in control plants.
Howevei éoi; application of ? or K did not regilster

any effact on sex expression,

Padda gt al, {1969) in trials with ruslkmelon
obtalned moat profitnble yield by the application of
N at 56 kg hd"l. The vields hovever vere graater when
doubls the quantity of ¥ vas used. They did not qét
any significant yleld rogponsce ¢to P and K. They

euggested the application of 36 kg ha~t

P205 and 28
kg ha‘l Kzo along with nitrogen as a financlally

sound dosage.

Bishop gt al. (1960) shoved that in pdckling
cucumboera phosphorus was of groater importance in
vleld recponse than R or X. They indicated thot N
and P at approzimatoly 50 end 100 kg ha > respcctiQaly
was adaquate. They aolso recomnended a K20 dosa of

S0 kg ha™? on the basis of studies clsewhers.

Parikh and Chandra €1953) experimented on
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cucumber with nitrogen Lovels from @ to 120 Ky ha'l

and found that maximuwr and pinimum oumber of female
end male flovers respeciively waro pro&nced.'when
nitrogen was applied at 80 Iy hafie They alsc noted
that higﬁar K rates delayed the eppearance of the

Eirat female £lowois

Jassal gt al.(1970) in a fortiliszer cum
Arrigation trial obgcerveldl simnificant increase in
frult waight and yleld by nitrogen application in
mugkmelons NAtrogen and irrzigetion interaction was
slanificant in recpect of frult welght, Potassium
epplication increaped cthe vieid buit phoaphorus had

no significent affect,

Pattiat (1971} compared the effect of factorial
comb&nationé of 4, P and K on the growth and yield
of vickling cusumbers geoun £or onece over machine
harvesting. It wep obsepved thot P Lavoured early
growth end hastensd maturity. Lachk of K did not
inhibdlt early growth, but K addltions were found to
be keneficiel to grdwih and ¢ropping. Ho obtained
the highest yileld by tho aanual epplication of 50 1lb
N, 8¢ 1b P and 80 1lb X por aooto. Applilcation rates
gzeater than 50 1b B and 30 1b K per acre delayed
maturity.
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Mo Collum and Miller {1071) noticed maximum
dey matter production and marketable yield at N, P,

K rates of 80, 42 and 80 1lb por ccore respectively.

Sharma and Shukla (1972) reported a significant
increase in yield of pumida in bhoth rainy and summer
scason by increasing H levels., an increase in the
level of phosphorus also reculted in an increase in
yield., Suggestoed ratos Loy aconcmie production were
N at 102 kg ha T, P,0¢ ot 206 kg ha”l for the summer
crop and W at 96 kg %m"g ard PoUg at 38 ky ha"l far
the rainy seasocn cron vikhh & constent level of K20

at 40 kg ha™’,

The number of f£lovers par plant increaged with
increase in the rate of nitregen application in
musknelon (Jassal gt cl. 31972). The mavimum number
of female flowers (7.32 per ceni) was produced in

response Lo 165 kg hd"l d and 55 kg ha'l P?Os.

Wilcox (1973) obszcrved optimun growth and yield
of muskmelon when armonium nitrate was spplied preplant
at the rate of 80 - 20 kg ha'l. Pandey and Singh (1973)
found that nitrogen at 50 o 100 kg ha™1 increased
Pilstillate and steminatc flowers, frults as well pa
yield in bottle gourzd. But thre Ffemale 7 male flower

ratlo was unaffected,



R4

Fandey g% ale. (1974) studied the response of
muskmelon to foliar and soll application of nltrogen
and fZound that foliar application of nitrogen as uren
at 1.5 per cent in three applications, aiving a total
Of 22 kg resulted in the highest number of fruits per
plant and yield per hectare as compered with sodl
application of S0 to 200 kg haflo‘ Soil applied ¥ ok
ratec above 50 g he—t wasg 0ot beneflelal to yiold,
They also 6bserve&.tﬁat tha treatments had ao effect

oR 2eX expresslon or frult quality,

Ermokhin aﬁﬂ Naurmenko (1373) estzblished a
relationship hotween yvield and seil content of
avallable N, » and X, Aocordlagly if et the plantdng
tims, the soil contaleed 15 « 23 my of NO =N, 80 w 70 mg
of Pgas el 66 iy of 223 ped 100 g of soll the applica-
tion of minersl fertilizers would be ineffectiva,

Penny &% 3). (1978 a) cboerved a markediy poor
growth of ewewmber in potassiwm Geficlont than 4n #ull
nutrient solution, This wag stiributed to reducsd
c02 Lination by cctyladons which form the kulk of ¢he
rhotosynthetic swrfage st thip stage of growth and to
g .uch lower level Of sxport of photosynthstic productn

from the cotyladons, They further pointed oud that the
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magnitude of these effects increased as the seedlings
get aged. In another study, Ponny st al. (1976 b)
roported that seedlings vwith leaf like photosynthstic
cotyledons (Cucumis sativas, Sinapsis alba) had higher
growth rates and requircments for external K than
hypogeal species (Pioum gatiuvm, Viecia faba) or epigeal
species with very £leshy cotyledona (Phaseolus wvulgaris).
From the findings they opined that species with expanding
photosynthetic cotyledonsg utilized their reserve K
during cotyledon development gnd it was not transported
to epicotyllandpence an external K supply was essential
for development of the photosynthetic asystem and the

rooti,.

tlovotorova (1976) oboerved a positive correlation
between leaf P content and praauctivityfin green house
cucumber, Critical P level noted dn the third leaf
£zom the apex was 0.30 - (.35 per conts She alesc got

highast yvields from so0ilz containing 16 mg P,05 per
100 e

Mohakal gt sl. (1977) rcported the optimum
dose Of NPK a8 75 s 50 § 200 kg ha™} for tinda
{(Citrullus vulgaris @ér‘ fiictulosug) from trials on
a mediuvm heavy soil, Bighost fortilizer dose tried

(75 ¢ 100 1 150 kg ha?l) gave only a slicht increase
in Yiﬁldo



Cantliffe (1977 a) oboerved a slight
increase of pistillate £lowers per plant upto
a N dose of i34 kg na~t in picekling cucumbers grown
for once over harvest, when applied as pre-plant,
Nitrogen preeplant application of 67 or 134 kg ha >
resulted in higher yloldo than no nitrogen fertilization.
Cantliffe (1977 b) alco reported from petiole analysis
for NO,-N that lescs tham 0.0 per cent or more than
1.5 per cent at harvest usually reflected reduced
vields. Optimum yields occurred when leaves contained

4 = 5 pexr cant total Ha

According to Hatyal (1977), the application of
S0 t ha"! farmyard manure as & basal dose and a top
dressing of ammonium gulphate at the rate of 100 P;g,ha"1
soon a#ter flowering vas sufficient for a successful |
crop of bittergourd, In Knornataka the recommended
practice for bittergourds is to apply 18 ¢ ha"l
farmyard manure , 62.5 kg hd"l H and 50 kg ha -1

Bhosale et ale. (1578) £rom an evaluation of
yYield performence of watermeolon CV»s sugar baby reported
highest ylelds with 75 or 100 kg ha~ N, 30 kg ha=1
P,0g 2nd 75 or 100 kg ha™' K,0.
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Cgunremi (1978) obudied the response of
watermelon to N at O to 72 kg ha"l in several trials.
Increased levels of nltrogen apnplication increased
the leaf number and was the highsst in plots receiving
72 kg ha?ln. Flowerdng wes found to be dalayed by
& week with high nitrogen sprlication. Fruilt number
per unit srea and £rult sise wore highest with N at
. 48 kg ha"l,

Kano et al. (1978) observed a rcduction in
leaf chlorophyll contint ag the # content decreased

and with an Iincrenss ip lenf apo in muskmelon.

Randewa gt al. (1982) in trials with two
cultdvars of magkmelon roported Best resulis with
regard %o plant growth, nurbor of f£zulite per vine,
fruit velght por vins angd fruie gquality €rom plots
receiving an NPK level at 50 s 375 3 375 kg ha "1.

Rgjendran (1981} ctudied the effect of different
doses of NPK on pumpkin, He found that the N P and K
alone produced significant difference in the nurhbsr of
days required for the femule £lover production,
bercentage ©f £rult cot, ogultorial raramaters of
£rult and fruit velght. The cffacts of main factors

He P and K were found o be Signdficant in the eanse of
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LAL at 30 and 60 days after cowing, Total dry
matter content at 60th day and at harvest increased
wlth increased 1avels‘cﬁ ! and P He fugther noted
that the response to nitzogen waa quedratic and the
-economic lavel was worked ouk to be 71 kg ha~1,
Howaver, the rogponse to P was lingar. He recomnended
a fertilizer schedule consisting of 7£l kg ha“l N and
50 kg ha~* Py0g as optimun doses The response to
K,0 was not significent in reopect of yield and as
such there woul@ be ne need for X0 application in
Bolila of similer typsa.

Smittle and Threadgill (1982) subjected sguash
plants to factoriel combinationo of two irrigation
levilsa, fou; nitrogen treatments and thros tillags
methods. They observed higher morkatable viald by
giving irrigation at 0e3 bar s20il water tenailon,
applying 22.5 ig hﬁ“1 ¥ throvgh dxrigation vatoer al
2s 3, 4, 5 2nd & wecks 3fter planting and p:ep&ring
the seed bed by mould board plough tillage,

o~

An expeziment conducked dn Rerala o find the
tesponse of Alffercnt decocs of W, P ond X showed that

- - . h-w -
30 kg ha 1 N, .25 Iy Ra~l PZOH and 50 kg hn 2 Kzo
b
o

gave the maximum yileld of bittcrgourd (Anocn. 12619,
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Houwevar, this observation wos not consistant in

the subsequent years (Anon. 16923,

2.2.24 Chemicel composition and Nutrient uptake

' TPayal et al. (1563) found that applicatinn of
nitrogen fertilicerso incraascd both nitrogen percentage
and the total nitrogad content in different plant
parts., It was also dbmorved that the total N absorbed
by the plants per unit area incroased aith N fertilization,
Lacascio (1987) while exporimenting with watoermalon
observed an increasa in tiosua phosphorus content due
to applied P,

aod Baeclasd

Fiskell {1967) observed that the leaf K content
decroased sharply with increasing yield, Leaf nitrogen
content was not significontly affected. DBishop et al,
(1969) conducted fertilimer tricls with pickling
cucumbers and noted that the cffect of fertilisers
on nutrient percentage in leminae and petioles were
generaily similar and tho retio of the percentage of
a given nutrient in the lamina to that in the petioles

was relatively céhstant.

Grozdova (1970) dctermined the M, P, K contents
of cucumber and tarato laanves Queing different phases

of growth. Thoy found that cucumber required higher N
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dose from the time ¢©f flover bud formation until

the end of growth. The nead for P increased during
flower bud formation, dedreased slightly during
£lowering and rose agaln during cropping. Potassium
was readlly shsorbed during carcly growth, declined

during flower bud formation ond then rose again,

Mo Colium and HMiller {(3971) reported that
the total uptake of ¥, P anl K by pickling cucumbers
was 20, 12 and 145 1b por acre respectively. They
cotimated the nutrients removed by the harvested
fruits as 40 1b N, 6lb P end $5 1b K per acre,

Aleksandrova (1971) obszerved a significent
increase in leaf nitrogen conkent by increasing N

ratas,

Jassal et al. (1972) zcported that ths
percentages of N and P in the plant tissues were
highest after maxirmum spplication of the respective

nutrients irrespectivs of irrigation freguency.

Wileox (1973) qetermined ieaf nitragen centent
and related 1t to yileld. Optimim lezf totsl nitrogen
composition in relation to yicld wae over 4,5 per cent

and the optimm peticle nitrate nitrogen composition
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was over 15000 ppm during plant growth and £ruli

-formation regpectively.

Kagohashi gt gl. (1973) reported the
charactorisation of nuitrient uptake by muskmelon.
They observed that the rates of nitrogen uptake by
melon plants grown in hydroponic culture rose gradually
before pollination, increased rapidly after pollination,
remained high for about 15 days and then suddenly fell
to pre-poliination leovels. Toial uptake of NOg=N was
higher during the cerly stages while that of K was

during the later stogos of the plant cycle.

Laske (1979) showed from triels with domestic
cugumbers planted at tho rate of 1,2 plants per mz
that it removed eguivalont of 500 kg ha“l N during
the growing season. Xo noted that when Nz1, the
removal of N s 9205 £ Ry0: Ca0 s Mg O Was 1,0 3
Ded 8 2.0 8 1.6 3 0,24,

Teal ot al, (1981) zeported that when adequate

foextilizezs were applled tha uptakes of N, 9205 and K,

20

in Cucurbita Repo amounted to '170.5, 71,2 and 394.4
kg ha'l respactively. !o also observed that nutrient
requirements were greatast dundng the 15 gays preceding

the first hervest and during the subsequent 15 days,



Rankov and Aleusandrova (1982) cbserved from
trials with three cultivars of gherkin greun for
mechanised harvesting that the uptake of K predominated

over N, and tho uptakc of P was the lowest,

20223s S0il fartili'l.;g chatus

Soil level of phosphorus and potassium incrensed
linearly with fertilizcr cpplication (Downes and
Lucas 1966). Baing {1967) also noted similar results,
He concluded from glass house exporiments on fiecld
bean that soil test valuecs for aveilable P and K were
affected by the application of the xespective fertilizer
elaments, particulerly at highor levels of applied
:phoaphorus and potash duc to bulld up of those nutriosnts
in soil,

Fiskell ot al. (1970) while experimenting with
vater melon observed a lincar inerease of botﬁ soll
and plant nutrient values at the thinning stage'with
the.perceﬁtage 6f fertilizers added initially,

In trials wiﬁh cucuber Largskil (19?1) irndicated
that fertilizers increascd the resepve of'mobile soil
nutrients. Sahu and Behera (1972) reported that
phosphate manuring of cowpea, groundnut ang greengram
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at 22,4 kg ha~t P,0; rcsulted in 58, 29 and 26 per

cent increases in s86il nitrogen content respectively,

Shatma and Yadav (1976) in a £1e1d experiment
reported that availlable phosphorus content of soil,

in general, increased with the addition of phosphorus,

From pot and £icld exporiments, Muthuvel and
Keishnamoorthy (1960) noted that, in general, levels
of applied nitrogen had g slgnificant influence on the
avallable phosphorus content of the soil, The lower
levels of added nitrogen leé to greater avallable
pPhosphorus content: of the soils and the maximum

phosphorus was under no altrogen treatment,

Mani end Ramanathron (1980) conducted a £ield

experiment to study tho effoct of N and K fartilizers

in bhindi crop on available potessium status of soil,

The avellable K contont of the soll was not influenced
by the appiication of nitrogen, However, the application
of K significantly increased the K content of the soil,

A progzressive reduction in the avallable K content of
the soll waa noticed as tho Crop growth advanced Qqua to

crop uptaka,

Jose Mathew (1581) in his experiments with

groundnut noted a significant Increase in the avallable



potasaium content of the s0il with the increana
in the lavel of applicd potash, Aapplication of‘
75 kg ha™® K,0 recordod the highest available |
potassium content in scil. Howvever, in the casze of
available phosphorus content he could not obsorva

any aignificant inflivence by the increased application

of phosphorus,
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MATERIALS AUD METHODS

The presont invostigetion to study the respoase
of bittergourd to differcnt water managément practices
and fertility levels was conducted during the sumnex
season of 1982-83 4in rico f£allows in a statistically
laid out £leld experiment, 9%he moterials used and
mothods adopted in the study are briefly deascribed bolow.

Jdal. Genersl

3.2.1. Locatien

The expeximent wan laid cut in the rice f£ields
of tho Agronomic Resancech Station, Chalskudy, Trichue
district. Tha staticn 15 pltusted at 10° 20% N latitude
and 76° 20' E longltudeo znd ot an ocltitude of 3,25 m

above the mean sea level,
3el.2, Soil

The soll of the euperimental £leld was loamy
gand in texture with the bullk density ranging from -
144 = 1.56 g am™>, The soil vas slightly acidic in

reaction and non-salinos. It vas low in ovgenic carbon,



Table 1,

Jo

501l characteristics of the experimental arsa.

a. Phyvsical properties

1. HMechanical compocition
Coarse sand (73) - 47,95
Fine gand {.3) - 30455
Clay (o) - . 10,80
Textural class - Loamy sand
2. Infiltretion ratc = 6e3 cm hr >
3. Importent phvolcol constants of the solil
particulars Pepth of soil layer (cm)
. Dl 1530 30=60 60=-90
Field capacity (%) 10,8 1042 1044 10.4
Moisture parcentage
Bulk density (g cm-d) 1.44 1.56 1.49 1.47
b. Chemical propcrctics
1, Organiec corbon {:3) - 0436
2. Availsble nitrogon (%q ha™2) = 90,53
3, Avallable phesphorus (Kg ha'l) 13.74
4. Available potassium (¥g ha~t)= 28,91
5« ©So0il reaction (pﬂ) - 5480
6 EBleocirical conductivity R
{m mhos em ) 0436



37

available nitrogen and available potassium but
medium in avalleble phasphorﬁs. The important
physical and chemical propezticsn of the soil are
daeplcted in Table-l.

3sle3. Scason

The crop was grown during the months of January
to April, 1983, coinciding wilth the summer sesson,
which is the reqular growing sesson £or vegetables in

rice f£allows,
3sle.4s Weather conditions

The weekly averoges of temperature, evaporation,
wind speed, relative hwnldity and the weekly totals of
rainfall during the crop period and their averages for
the previous four years collected from the observatory
attached to the farm are prosented in Table 2 and Flgels
Variations in weather paremeters during the craop season

£rom the four years averages have also been worked out.

The weekly averages for maximum temperature
ranged batween 34,71°¢ ana 38.2100. and the minimum
between 20,57°C and 26,00°C, The mastimm temperature
experlenced during the crop scason in general was slightly

higher than that of the four years averages.
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Table 24

Heather data durdn
{weekly average) .

g the crop period aud its voriantion from the last four yesrs

Bvaporation {om)

Rainfall {on)

wuind speed (kam hrel)

Pericd Hoteoroe = - : e oy —
4 yoars Varis- ¢ vears vVarige 4 years Varia=
' ;gg§ . 1983 average tion 1983 avemage Sion 1983 average tion

4 2438 4,63 «0,25 - - - Je97 251 +% .46

5 B 88 4466 =408 - - - 297 3,03 =0 406

1z 6 4438 4458 =0.24 - - - 3440 2,66  40.74

? 40 45 4.62 “ﬂ ui? b 0 le WQ .i5 24?3 2.71 -bﬂ QG?

8 41113 4.?1 “0.58 - 0.:’36 "'D .35 3.23 2-75 W.d's

9 4-66 5-29 "0.63 - 4.99 ”4'0{3 3.70 3.28 "5’0.42

iIx 10 Le7S | 5,09 0,34 - - - Ja38 3435 +0 204

1z 5,06 5434 (3,28 - - - 3659 330 +0e29

iz ‘Sxlé 502 =0438 - e - 3280 314 +0 o660

13- 512 Se41 <0429 - 705 T eBE 333 353 -(Ya 20

v 14 5079 5,31 40,48 - 6,78 5478 3046 3436 40,10

15 5235 5,08 +0.27 = 35,08 35,05 3,95 3,30 +0 o659

15 5409 5,06 +03,03 - 29,70 22470 369  3.43 +0.26

*Jeakly total

+ Sign shows increase ovar thoe guocage data.,
= Sign shows decrease over the overage data.

8



Table 2, (Contdees)

Temperature (°C)

helative hunidity (70

Mataoe Haximum tiinimum R 2 ¥
D rolo Four roue Four Four
S weekg? years Years vears years
y ' 1983 avee Varia- 19a3 aAVE= Variae 19833 OV varice 1983 AVE= Varia-
4 rage tion rage tion rage tiom rage tion
I 3 34.71 34.39 $0.32 20657 20443 40,14 T4e20 Bles00 «=0,80 3557 '37.48 =1,.91
4 36629 34,34 +1.95 20,80 20,68 +0.18 7779 TEel4 1,65 3393 35,14 =1,21
S 35443 34,32 41,11 20679 21,93 <=1,14 DGa2l TBe28 47,95 38036 39.49 =1,09
I 6 35,00 35;14 -0:14 22,43 22,14 40625 82633 78,28 +4,15 38,80 40,45 =1.59
7 36,00 34,79 +1.21 2214 22,30 0,16 B2eAl& 73022 #2293 3257 39.41 6,84
8 35607 35,37 0,30 2329 22,54 40675 B3,57 B2459 =058 39,36 42,62 =3,26
9 36450 35,94 +0.06 22657 24,09 =1.52 84,00 81,589 42,31 30,43 40482 =8,39
X 10 36407 35,91 +0.16 23029 22482 =0.47 8280 Bla36 +1.44 44,71 50419 =5.48
11 37,00 36,01 +0.99 24.806 24,25 «0.61 B1.,57 78,02 +3.55 4721 40,62 46,59
12 3687 36,09 +0.48 25.07 24,96 +D.11 TTedd 79,40 +2,26 44,57 43,03 +1,54
13 36,86 364,07 0,79 24.50 25416 «=0.66 T3e20 TT7eT1 44,42 44,43 45,41 0,98
iv 14 38,21 35,58 %2«62 24464 264,11 «1,47 TBW29 B69 =2.40 43,14 50,93 =7.79
15 30«86 35.87 30,99 26,00 2627 =0,27 T2a57 78455 =5,48 47,00 53,08 =G.08
16 36671 34486 +1,.85% 25479 25,28 +0.51 T3eB6 79.TL =5.85 48,71 50,59 =~=1.88

+ Sign shows
= Sign shows

increase over the average data.
decrease over the average data.

6e
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The crop did not recelve any roinfall during

the season,

The relative humidity duzing the crop season
ranged from 72.57 pey cont to B£6,21 per cent at 8 AM

and 32,57 per cent to 48,71 per ceont at 2 PM._

The mean weckly pan avaporstion values vatied
from 4,13 mm to 5,79 mm por dnys The rate of evaporation
vas found to bs more during the lzter stages of crop

growthae

The mean wind opecd was olightly higher during
the crop perlod as compared teo tha four veers mean
values. It varied £ram 2,49 to 3.95 km hr™3l,

in general, the crop szoson was comparatively

dry and less favourable for crop growth,

30l.5. Ground water flnctuntions in the sxperimental area

The monthly fluctuations in ground water table
of the experimental £icld orc presented in Table 3,
Ground watexr fluctuations were mpasured with thé help
of two observation wells in tho experimental area.
There was a steady dncrease in depth to ground water

table from Januvary to april,



41

%able 3. Oround water E£luctuntions in the experimental

nuaas
Depth Zrom ground surface (cm)
Month '
lnszdrangn Minimum
January 1983 | 172 ‘ 131
Februacy 1083 136 170
Mazch 1983 Below 200 186
April 1983 Bolow 200 132

3elebe Crop xotation follcowoed

Rice « Rice = Bittergoutd.
3al.7« Cultivar uscd

The cultivar Vi=1l {Priyuz), a purc line selesction
from Camnanore loeal having long bread frulgs with
. Prominant spines and devold of ridges was used for the
study.

321+Bs Scurce of seed nateriaslg

The gecd materialo for the eperiment were
obtained f£rom the Department of Olericulture, Collegae o¥
Hortliculture, vellenikhorsz.



3elePe Manures and fertilizor-sn

Farm vord manure obtcined from the Cattle
Breeding Statlon, Thunburmuzhi was used in the study.
Urea (46% H), Super phosphote (316% 9205) and Muriate
of potash (60% R,0) were used as the sources of nitrogen,

phosphorus and potassiunm raspeativély.

3elel0. Source of irrigetion water

Canal water from the Chalakudy irrigation project
and water f£fom the irrigation well in the farm were used

for the study.
3ede Bxpexrimentsal Details

3s2el. Dasign and layout

The experimsnt was leid out as a factorial
experiment in Randomised Block Design. The lay out

plan of the experiment is given An Fig. 2.
34242+ Troatments

The treatments included iIn the study ware the
different combinations of four lavels of irrigation and

three levels of fertilizers ag given below,
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Irrigations
Wy - Irrigation ok IU/CPE ratlo of 0.4

W, -~ Irrzigation at IW/CPE ratio of 0.8

2
Wy = Irrigation at I/CPE ratio of 1,2
W, - Farmers® practice (Control)
Fectillizers:
Fy ~ Farm yard nenere O 36 ¢ ha™
?1 -« Farm yord manure O 18 « hafl + -l
N s Paly 8 320 @30 s 15 s 30 kg ha

G0 ¢ 30 & 60 kg ha

A

F2 = Farm yard nanure
N s P205 ] KZO

QL

Number of treatmont conbinations - 12

The irrigation schedules were based on Aiffersnt
ratios between depth of irrigation (IW) and cumulative
pan svaporation (CPE) values, a practical way of timing
irrigation,

The trsatment W uas standardised after surveying

the local farmers' proctice of irrigation in bittergourd,

Depth of irrigation - 30 mm
Number of replicaticons - 3
Total number of ploic - 38
Plot size - 6mMmX 4.5 m
~ Spacing - 120 cm x 90 em
Numbor of plants per plot - Gross g 2%

Ret T 9
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One row of plants was left as border row all

around the plok,

Je3s Field Cultura

3s3e1. Land Ereggrati@g

The experimental area vas ploughed twice with
a pover tiller, levelled and laild out into blocks and
plots. Buffer area with 50 cm width was left all around
each plot. Irrigation channclo and distributories were
also provided to facilitate irrigation to the individual

plots.

343024 Manurial applicoticn

Farm yard manure ot the rate of 18 ¢ ha™> was
applied uniformly to all thé ploto as basal dose in the
basins (60 cm dismeter and 30 cm dapth). The basins
vere £illed to ground level with famm yvard manure and
top solls Differeonticl doses of fertilizers were also
applled in accordance with thoe treatmants, The entire
quantity of P and K was applicd baselly before dibbling
the seeds, Nitrogenr waes anplicd i two split doses one

at 15 days and the other at 45 days after sowing.

363.3, Bcwing

Thres seeds scalked An water overnlght to ensure
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godd germination were dibbled in each basin side by _
side, The seedlings verc thinned €5 one per basin

15 Qays after sowing. Uhon the plants started to

run, they were individually trained on pandals erected

at a height of ahout 1.8 m,
3.3.4.-After cultivation

Tne crop received two hoeinys during the Crop

period,

3,35, Irrigation

The differentinl irriqgations according to
treatménts were stacted only from the twentieth day
after sowing. A precowing lzrigation uaing two pots
(16 1) of water each was givea uniformly to all tha
basins., Thereafter, daily pot vatering gt the rata of
two litre per day per basin was glven unilformly to all
the plots upto the 20th day. On the 20th day 30 mm
irrigatiqn Qas uniformly given to all the plots
recelving irxigation en tho basis af /Cer ratlos,
Altervards, 30 mm irrigetion water was applied as and
when the gesgective cumulative pan evaporation values
are attained in the variousn treatments, Accordingly,

irrigations were scheduledt whcn the ovaporation valuss
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from a Class A pan accunulated to 25 mm, 37.5 mn and
75 mm respectively in tho cooo of ratios 1.2, 0.8,
and O.4. Water was let into tho plots by measuring

with a circular orifice plate of 9 cm diamoter,

In the control plot {farmors' practice) from
the 20th day onwards pot uvatering was given at the
rate of 4 1/plant/day {hslf poy) for a monthe Later
the rate of application wop incroased to 8 1/plant/day
{one pot), The details of irrigation given are

presented in Table 4.

3.3.6, Blant protoction

Durdng the cropping perisd prephylectic plant
protection measures were tuken ggeinst the leaf feeding
insects and frult £ly according to ganeral recommendations
(aAnon, 1978). During the laker sisges of the orop
attack of leaf feading insceto were nokiced and they

vere Rept under contrel by cpraving systemic insecticides,

3e3.7 Harvesting

First harvent of the orxop was done on 18+341983,
Subgeguently, fruits wera hnzvosted as and when they
were nature, The maturiiy Lo vegetable purpuse was

Judged by visual observaotions. Final harvest of the
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Table 4, Dotails of irrigation given (20th day onwazds}

Sarial
number -
of drrie e %3 Wy Hy
gation
1 Daily #£7 Februacy (7 Februanry #7 Februagy
2 13 February 15 Pebiuery 24 Februaty
3 19 Pebruary 23 Tebruary 12 March
4 2¢ Pebruary 4 Morch 27 March
5 2 March 12 March 9 april
6 7 Mazch 19 Mozeh
7 12 Hareh 26 Marsh
8 17 March 2 rpril
9 22 Heech 9 April
10 27 March 16 rpri}
11 1 April
12 5 April
13 10 april
14 15 april
Total number
Of irrigae
tions 4 i0 4
Quantity of
wvater _
applisd(mm) 422% 420 300 150
Prootroote
ment lrriga-
tion (mm) H2= Q2% Gawn 52w
Total quan-
,tity applied
{rmm 474 472 352 202

# Common irrigeticn

% rndvalent wgtor dolta
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crop was done on 20=4-1933,

3.4, Bilometric Ckscrvations

3ed4sie Length of vine

The length of vine was recorded £rom the four
randomly selected plants ot two growth stages viz.
20th and 35th day of planting., Thae length of main
vine was measured f£rom thoe base £o the growing tip
of the vine and the maon lenpth of vina per plant was

worked out.

3e4,2, Nuxrber of leaves per plant

The total number of leaves on ths rendsmly
selected plants was recorded on the 20th and 35th day

of planting and mesn nwunbar $oy plont worked out,

3e4.3. Pry matter production per nlant

Dry matter production was retorded during two
growth stages viz, 55th dey and ot €inal harvast. One
DM.ant £rom each plot was randomly sclected for that
purpose at each atage, cu: closa to the ground and
separated intio nlant porss (lozves, shoobs and
roproductive parts) and oven dried at 30 i_s°c to a

conatant welight. The <oy weight of Sraits already
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harve=ted from the vineo prior to the stage of
cbsarvation was also added to the above dry weight

to get total dry matter preductilon,
304.4. Lieaf Area Index (LI‘.I)

The LAL was calculated using the punch method
in the sample plant uvsed for the estimation of dry
matter production at 55th doy aftor asowinge The total
leaf area was divided by the land area occupied by the
plant and eipreased as LAI.

3.4.5. Dgys_for opening of the first male £lower

The number of days token for the £irst male
flower of 50 per cent of plonts to open from the date

of sowing was recorded.

344.6, Daya for opening of tho first female flower

A3 in the case of nale flover, the numbor of
days taken for the f£irst fcmale flower of S0 per cent

plants to open f£rom the dote of sowlng was noted,

3447 Humber of fruits peor nlont

The number of Lruilts horvosted from the four

observation plants was counted and the average worked

cut,
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3:448¢ Lonath of frult

The length of all tho fruits harvested f£rom
each cbservation plant was recorded in centimeter

and mean length worked out,
3449, Girth of frult

The girth at the centre of each £rult of

ocboervation plants wag rocorded ond mean gireth for a

fruit calculated,

e4el0. Helght per fruit

Welght of all the Zgult harvested from each

observation plant was recorded and mean welght noted.

~

3edelle Erult yield por plant ond por hechare

we;ghﬁ of Efruits from the various harvests from
each observation plant was totalled at the end of the
cropping period and the average yield in kilogram per
plant was vorked out and then convorted into per hectaras
vield, |

3.5, Molsture studiaes

35,1, Hater use efficiecnoy

Fleld water use eificiency was calculated by
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Aividing the econcmic crop vicld by the total amount
of water used in the £icld (R} including growth ().
transpiration (%), dircct evoporation from soil surface
(Es) and deecp porcolation loss () and 1s expressed in

Xg ha - net,

Fleld water uss efficicney Zu w ¥/(G + T + E3 + D)
w YAR,

3e5¢24 Conoumtive uze

‘Consumptiva use was woriked out £from the data on
soll molsture depletion oo suﬁgestcﬂ'bg Dastane (1972).
S50ll samples were collccted from Qwl5, 15«30, 30«60 and
50«90 cm depth using n coil augur before and 24 hours
a#ter gach irrigation, and ot fZinsl harvest. Thermo-
gravimetric method of 201l moloture determination was
adopted,

HMean daily consurmpilive uze and maan dally
evaporatlon rate were obtained by dividing total
consumptive use and total coveporation by the total

nunber of days.

305630 Moiaﬁuéa'deglaﬁian pattarn

The average relative £0il moldsture depletion

£rom each goll layer in tha zoot zone (upto 90 cm depth)
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vas worked out for each irrigetion interval, The
pnéentia! evapotranspiration (P} values for the 24
hours after each irﬁiga%isa crtrapolated from the

Clazs A pan evaporation data wore added to the depletion
in the first liyer and total loms of each layer was
aeﬁermiqed on percentege basis at the end of the cropping
pexiod,

3¢5s Analytical Procedures

Jebals ﬁc’ 1l m‘lal‘gsis
JeBelelese Physical properties

a) Particle sire distributisn

Hechanical'analyais ¢f tha soll was carzied
out by the Robinson's Intornotional Pipette method,

after onidation of orgunic matiter with 6 per cont
hydrogen peroxide ns dupcribed by Riper (1950). Soil

was classified into tonturel group using I.S.5.S. syastom,
b) Infiltration rate

A double cylindor Infilirometer was utilized
for determining the infiltration rate as dascribed by
Michael (1978). |
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e) Bulk density

Bulk denoity was dosermined in situ by
collecting the soll sompleos ucing o Core sampler

(Bodman. 1942) Py
d) Fleld cepacity

Fleld capacity vas dotermined by f£ield
method as suggested by Colman, {19443,

a) Moisture porcentage at A5 bar

Molsture percentage of the soil at an
applied pressure of 15 bor in a presgure - nmenbrane
apparatus with sotsegdeasing membrane, was noted and
taken as an index of the pernanent ﬂiltingvpe:ccntage
(Rechards, 1947) , |
3e6ele2s Chemical properiics

a) Organic carbon

Orxganic cerbon was estimated by Walkley and
Blzck's zepld titration mcthod {(Jackson, 1958).

b) Availsble nitrogen

Avallable nitronon in the ooil was éetezmine&
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by the alkaline permanganate method, described by

Subbish and Asija (1593).
@) Avallsble phoophorus

Available phoesphorug in the solil was
extracend in Bray No.d dilute acld flurids solution
(F and 0,025 I, HC1) - (Bray and Kurts, 1945)
and colorimotrie éeta:minaticn of phosphorus in the

(6,03 & Ni

extract by the chlorostannous reduced molybdophosphoric
blua colour method in hydrochloric acid system (Jackson,

1988),
d) Availlabla potassiux

Thae avallable potassium coantent of the soil
was determined with neutral normnl amnonium acetate
extract, resding in an B £lame photemeter {(Jackson,

1958) ,
~ @) B5oil reasction

The pH of the soil uster susponsion (1 g 2.5
ratlo) was determined using 2 Perlkin Slme® pH meter

with glass and calomel electrodes {(Jackson, 1958).
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£} Electrical conductivity

Electrical conductivity of 1 s 2 soil water
extract was determined using a solu bridge (Jackson,

1958) .

3.6.20 Plant Anslysic

Samples collected for chamlcal anslysls were
oven dried at 80° 4 s7%, greund in Willey M1ll and
Gleved through 60 meah sicve and used Zor chemical
analysis, The N, P and K contents in the shoots and
leaves weré detarmined =t two stagesn 0f crop growth,
vize 55th day and at £inal haxvest. Analysis of fruit
was ca?ried out with composito semples colleéted £rom

different hacvests.
a) HNitrogen contont

The total nitrogen content of plant samples
was determined by Microkjeldsil meihod (ReOen.Ca, 13960).

b) Phosphorus content

The phosphorue contcent o2 the samples was
determined using triple acid extract (Jackson, 1858).
A Klettesummerson photoelcectric colorimeter was usod

for reading the colour intcnoity developed by Vanadomolybdc



phosphoric yellow colour mothed in nitric acid asystenm,
¢) Potassium content

The potassium contont of samples was
determined with triple acid extract, reading in an
BEL flame photometer. (Jackson, 1958).,

3¢6.3. Up_taka studies

The totaml uptake of nitrogen, phosphorus and
potagsium at S5th day after cowing and at f£inal harvest

was conmputed £rom the contents of these nutrients at
the respcctive plant parts and the dry matter production

at these stages,

3e6eda Statistical anslyeois

Data relating to cach character was snalysed by
applying the analysis of variesnce technique and
significance was tested Ly ‘P’ test (Saedecor and
Cochran, 1957).
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RESULTS

The results of the £ield experiment conducted
to evaluate the response of bittergourd to different
water management practices and fertlility levels are
highlighted in the followring pages, after anslysing
the datag statistically.

4.1. Growth Characters

411 Length of vine

The mean length of vine recorded on the 20th
day and 35th day of sowing is presented in Table 5
and thelir analysis of variance in Appendix I,

Levels of irrigation or fertilizers cr their

interactions did not influence significantly the length

of vine at any of the stages, an increasing trend
was however noticed at both stages due to fertilimers

and on the 35th day due to irxigation,

4012, Nunber of leaves producadzgar plant

Data reloting to the mean number of leaves
produced per plant at 20th and 35th day of sowing
are presented in Table $ and the respective analysis

of variance in appendix IX.
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Teble Se Length of vine and nutnber of leaves as affected
by irrigation and fertility leveios,.

Treatmnents

Length of vine
{cm) A

Humber of lesavas

20th  35th 20¢h 3Bth
day deyr day day
Ixrigation levels
Wy 16,63 84,78 8,30 44,26
W, 14,70 94,26 8409 50439
g 17.11 9652 8,41 51,43
i, 16,96  99.26  8.09 55430
SEm % 0,982  4.147 0,307 2.361
cD (5%) NS o] 1S NS
Fertility levels
Fy 15,78 87,86 7,75 45,58
¥, 16,28 94,25  8.27 50468
- 17,00 99,00  B.68 55460
SEm & D.841 3,581 0,266 2,045
co (5% NS NS "S5 54997
Interaction (7 x #)
SEm 4 1,610 7.183 04332 4.089
ch (5%) NS NS 1] NS
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With regazd to leaf production also, the
levels of irrigation did not show any significant
influence at both the stages, However an increasing
trend in the number of leaves produced was noticed
at higher levals of irrigation., The leaf production
wag not affected by fertilizeras on the 20th daye.

But on the 35th day 1t differed significantly due to
fartilizera, TIhe treatment Fa produced the highest
number of leaves per plant, closely followed by w7y
| énd both were on pare. The level FO though recorded

the least lgaf numher, was found to be on par with Fya

The interactlon between iz;igation and \
fertilizers falled to svoke any influence on leaf

production,

4:143, Mumber of days taken for flowering

Hean nuaber of days taken for 50 per cent
£lowering is presented in Table 6 and the respecidve
analysis of varlance in appendiz IX.

It was geen that the varlation in the freguency
of irrigation had no significant influence on the date
of flowering (both male and female flowers), The
effect of fertilizers as well as their interaction with

irrigation were also found to be non significant, However,




. Table 6. Number of days taken for 50 per cent
flowering as affected by irrigation

and fertility levels,

Number off days

Treatmeants Male

cD (5:%) NS

'Z?éznale
~ Elovers floversg
Irrigation levels
4, 36433 42,78
HZ 35,24 41.56
W, . 85,11 40.89
Wy 34,44 41,22
St & | 0043 0.986
co (5%) . Es NS
Fertility levels
Eq 35.75 42,33
Ry ' 35,33 42,00
7, 34,92 40,50
SEm % 04617 0.854
cD (5%) - 88 NG
‘Interaction (W x F)
SEm + 1.634 1,708
S

60
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there was a trend to hasten £lowering at the highest
lavels of both the factors, The mean number of days
taken for 50 per cent flowering ranged between

34 - 36 days, and 40 - 42 days in the case of male

and female flowers respectively.
deled, Leaf Ares Index

The LAI worked out on the 55th dey of sowing
is presented in Table 7(a) and the mnalysis of varlance
in Appendix I,

The irriqgation levels produced significant
influence on LAI at this stages The LAIL of treatments
W, (1,178) end Wy (1.0441) vere found to be significantly
superdor to W, (0.7348). However, W, and W, ware on

par with W, (0.9866) ana W,-was on par with ¥y

The fertility levels also showed marked influence
on Lal, The treatment F, recorded the maximum LAI
{1.1590) and was significantly supcrior o Fy (0.8099) .
The treatment ¥, was on par with Fy {0.9887) and
Fl with Fo {D.8099) .

‘e interaction between the factors did not

. show any csignificant influence on LAI,



b4

Table 7(a), Leaf area index and total dry matter
production as affected by irrigation
and fertility levels,

-Leaf area Total dry matter
indes praduction {g/plant)
freatments " 55¢eh 55th T Final
day day harvest
Irrigation levels
", 0,7348 456,233 189,882
W, 0.9866 694722 236,551
Wy 1,0441 71,233 278,746
W, 1.1780 80,935 311.121
Sem + 00866 646755 11,9692
cp (5%) 0.2533 19,5798 3%,1066
Fertiliity levels
By 0.8099 49.683 2034499
Fy 0.9887 64,258 259,220
F, 141590  B7.189 277.089
SEn 4 0.0748 5.,7012 1043656
cn (5%) 0.2193  16.9550 30 4037
Interaction (W :z F)
SERm + 041497 11.5623 . 20,7312
CD (5%) NS NS 60,8060
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4,15, DLY mattarzgroduction'per plant

The mean dry welght of plants at different
growth stages of the crop is presented in Table 7(a)
and in Fig.3 and if analysis of variance in Appendix I,

Irrigation excrted marked effect on the dry
welght 6f'p1ants at both stages of growth, W4 produced
the maxiimum dry welght (80,985 @) which was on par with
' Wy (71,232 g) and W, (69.722 g) at 55th day after planting.
These threo levols vere significantly superior over Wl
(46,233 Q) «

With regard to fertility lovols ¥, recorded the
maximun dry welight (87.189 ¢) followed by Fy (644256 g).
The treatments ¥, and Fy (494683 g) were on par, £or
inferior to Fye The interaction effect due to irrigation
and fertilizers on dry matter produstion was not
significant.

4% the stege of £inal harvest alse dally irrigated
plots (W,) zecorded the maximun dry weight (311,121 g)
£ollowed hy'w3€278.?46 g) » Howevez, both were on par
and significantly suporior to other treatments.
Further W, (2364551 g) was found to be significantcly
superior to W, (159.982 g).

Fertility levels also influenced the dry matter
production at this stage considerably, F, recorded the
maximum dry matter production (277,089 g) followed by F,
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Table 7(b). Intetaction of irrigation and fertilizer
application on the total dry matter

production at £4inal harvest (g)

'y

Treatmants Fg Fl 2 Hean
W, 126,223 174,313 179,410 159.982
W, 177,917 243.800 287,037 236.551
Wy 197517 302.047 336,673 278,746
Wy 3124340 316.g586 304,336 311.121

Maan 203,499 259.220 277.09
SEm + 20.7312
Ch (5% 60,8060
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(259+220 g} and both were on par. These levels were
significantly superior to Fy (203.499 g).

Thé interaction due to irrigation and
fertilirers was significent on the total dry matter
production at final harvest (vide Table 7(b) }. The
teeatment combination w3F2 recorded the maximum dry

welght (336,673 g) and WyFy the minimum (126,223 g).

4.2 Yield componants and Yield

42241y Number of fruits per plant

The data relating to the mean number of fruits
produced per plant arae presented in Table 5 and the
respective anelygis of varlance in Appendix II.

The lavels of irrigation significantly influenced
the number of £ruits produced, The treatment w4 {(11.86)
was on par with g (10,50) =and Wy with Wy (9.25). all
these treatments were significantly superior to w1(7.390.

Ihe levels of fertilizers also substantially
influenced the number of fruita produced, Pa pre@uced
the maximum number of fruits (11.,04) Followed by By
(10.02) and both were on par, but significantly superior
to Fy (8.19).
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Table 8, Yield componants as affected by drxrigation and
fertillity levela.

Noe of Mean Hoan Moan

ostuongs  ENSe lammof glithor velghe
plant (cm) (em) L

Irrigation lovels

W, 739 19,69 1l.42 90,998

W, 025 21.24 12,00 103,658

W3 10.50 20411 11.02 103,201

. WG 11,86 20.43 11,89 101,306

SEm % ] 0.583 0,395 0160 260032
€D (5%) 1.710 1,150 ofe 548760
Fertllity levels

Pb Be19 19«41 11.77 93.453

£y 10,02 20.26 11,7 92,756

3‘2 11.04 20.72 11.87 103,163
SBm % 0,503 04242 - 0,139 1,7348
CD (5% 1.480 1.064 . NS 85.0880
Interaction (W x F) '
SEM 2 1.010 04685 D+278 344690

Cn (5%) NS NS 115 NG
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The idtezactimn effect between the irrigation
and fertility levels was not significant,

4,242 Moan 1aa9th of fruits

Tha data on the msan length of fiuilts are
prasented in Table B and the respective analysis of
variance in Appendix IX.

With reapect to mean length of fruits, the
irrigation lovels ”2' wd and Ha ware on par and
significently superior to Wse Fertility levels also
influanced the mesn length 6£ £ruits, The treatment
P, recorded the maximum length, but was on par with
Fl and significantly supaslor to Eo’ Bug Fl and‘§2¢ﬁ7f ‘

vaere on pole

The interaction between irrigation and
foartiliscrs f£alled ¢o produce any significant influence
on length of fruits,

4e2+3¢ Mean givth of frults

The mean values of the girth of fruits are
shown in Table 8 and the respsctive analysis of
variance in Appendix 1T,

It can be saen from the tabla that neither the

main effecta of Airrigatlion and fertilizers nor their



68

interaction was significant in influencing the mean

girth of fruits,

4e2s44 Mean weight of fruits

‘The data pertaining to mean weight of fruits
are presented in Table 8 and the analysis of variance

in Appendilx IX,

The influence of levela of irrigation on maan
welght of fruits was significeant, The treatments Woe
Wy and W were on par and significantly suvperior to
Hye The levels of fertilizers also influenced the
welght of individual fruilt. The treatment Fa, though
significantly superior to B was found to ks on par
with F,. The treatments F, end F, Were on par. The

interaction effect of the two factors was not significant.

44,2450 Fruit Yield per plant and per hectare

The data regarding fruit yield per plant and
per hectare as influenced by levels of irrigation and
furtilizers are precented in Table $ and the analysis
of varience in Appendix II, Fruit yield is grophically
presented in Flg. 4 also,

The influence of levels of irrigation on the
fruit yield was significant., The irrigation schedule



69

Table 9, Iruilt yield as affeckad by lrrigation
and fertility levels,

o FEndt yield
Ireatments Per plant  Por hectere
{xg) L
" Irrigation levels
Wy 04549 5084
Wy 0,895 8288
Hy 04969 8967
W 1,085 10043
SEm 4 0.04312 379,3
cD {5%%) 002201 1312,0
Fertility levels
Fo . 0,713 6597
By 0,901 3343
F, 1,009 9346
SEm 040361 328.5
D (5%) © 0.1041 96340
Interaction (¢ x &)

SEm x 0.,0707 656,9
cp {35%) M8 Hs
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Wy (farmers' practice) and ¥y (IW/CPE - 1.2) were
statlstically on pars The per hactare yields produced
by Wé and W, were 10404 t and 8.97 ¢t respectivelys

These two schedules were significantly superior teo Wy
(I4/CPE - 0.4) which recorded only 5.08 t ha~}, However,
{ratio 0.8) was on par with WB producing 8429 & hé"lo

The fertility levels also influenced the fruit
production considerably. Fz (60 ¢ 30 s 60 kg ha™?
NPK + 18 t ha"t PYM} produced the maximum yield of
9,38 & ﬁm‘l which was obwiously superior to other
levels. %he level F, (30 3 15 & 30 ¥g ha™> WPK +
18 % ha"t F¥4) with a pxcduétion of 8434 ¢ ha™* wes
also found to be superior to fo (18 ¢+ ha"l FYH) which

produced only 6.60 ¢ ha~3,

There was no significant interaerion due to

irrigation and feztilizers on yield,
4.3 Moioture Studiaes

4e3els Field watter use eﬂficiang

Ficld water use efficiency calculated in
kilogramme £ruits per hectare millimeter water used,
i3 given in Table 10 and graphically shown in Pige 4.

The analysis of varlance of the same io glver in Appendix II,
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Table 10, Field woter use eSficiency as affected
by irrigation and fertility lsvels,

Total E‘ial%ﬂ;gaﬁa&: use
Treatments watey gfiiciency
applied ‘ R— |
() {ko ha‘i’? nm )
Irzigation levels
“’1 202 25417
Wz as2 23454
“3 472 19.00
W 4 474 21,189
Sim & - 1.074
Co (9%) - 3,149
Fegtility levels
EG 375 18,11
Fl : 375 22.83
E‘s . 375 25474
SEm + . - _ “0.930
cp (5%) : - 2,727
Interastion (W x §)
SEm 3 - 1,880

CD (3%) ' - NS

71
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The treatments W, (0.4) end W, (0.8) were on
par in water use efficiency. Numerically W, was the
bast among the irrigation levels tried with 25,17 kg
fruits per ha -« mm of water used. The valua £or W,

-]

was 23.54 kg ha - ma s The treatments W, and Wa

wéere on par and significantly inferior to W, and Wy,

Wy and W, recorded 21,19 kg ha = al and Wy 19,00

1

kg ha -~ mm ~ respectivelye

Water uge efficiency was affected by fertilizer
levels also. The treatment F, was found to be the

most efflcient in water utiliscation with 25.74 kg ha - nm

followed by F; (22483 kg ha = mi™l) and £, (18,11
kg ha = mitY) . AlL these three levels significanily
dlffered with cach other.

The intoraction effect of water and fertilizmer

falled to show any Ainfluence on water use efficilency.

46343, Consumpiive use

Differential irrigation treatments wore staried
in early Februacy (20 days after sowing). Avearage
daily consumptive use and total consumptive use from
20 days after sowing upto the end of the season along

with the evaporation datas are presented in Table II,

i

»
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" Table 11, Consumptive use snd pan evaporation values
during the growth pericd of bilttergourd.
Total hverags Totol CPR Average
consuip= consump-  duvring pan eva=
Ireatments tive tive crop poration
use use growth (mm/Aay)
{rem) (nn/day) pericad
_ (mm)
Irrigation levels
WI 129,15 1,7936 356,33 4,949
“2 242,08 343622 356,33 4949
Hy 321,78 4.4692 356433  4.949
FYertllity levels
Po 225,687 3,1347 356,33 £.949
}?1 433193 3.2308 356,33 4.949
5’2 234,113 32516 386,433 4.949




T4

Total congumotive use was maximum in ﬁa (321,78 mm)
followed by W, (242,08 mm) and W, (129,15 mm} . In
f£armers’ practice (wa) as daily irrigation was

practiced, consumptive use determination from soil
noisture data was not feasible and hence not calculated,
There the total water spplied was more or less equal

4o that of Wq (vide Table 4).

Congumptive use values wera slightly higher
in plots which zeceived higher lavelp of fertilizers.
The lavel F, recorded the maximum consumptive use
(234,11 mm) Zollowed by Fy {233,199 mm) and Fq (225,70 mm)

4343, Soil molsture depletion pattern

The average relative soll molsture depleticn
from @ifferent soil layers in the root zZonso (uptc 90 em
Qepth) was worked out for each drying cycle following
irrigation and the relevant data are portrayed in
Fige«3e The figure shows that the top 15 cm soil
layer sccounted for 42 - 48 per cent of the total
noisture depleted, The nioisture ugse fxrom the 15 -« 30 cm
layer was as high as that from the next 30 em soil layor
belowe The top 30 cm layer contributed about 66 = 71
per cent of total water use, Moisture depletion

decreased tapiﬁ&y with tho =soil depth. In comparison
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with wet regimes, dry regimes extracted more soil

water from the lower soil layers (30 « 90 cm).

The =0il molsture extraction pattern did not
vary appreciably due to the different levels of
fortilizors tried,

4e4s Chemical Conpoeition of Plant Parts

45441 Nitrocgen content

The data on total nitrogen content expressed
as percentage on dry weibht bagis in respect of leaves,
vines and fruits are presented in Table 12 and the
raspective analysis of veriance in Appendilx III,

a8} Leaves

Levels of irrigation failed to produce cny
gignificant influence on the percentage of nitrogen at
S55th day as well as at f£inal hagvest,

However, fertility levels significently influenced
the percentage of nitrogen in leaves. At both tha stages,
F2 showed the maximum nitrogen percentage followed hy P1
but both were statistically on par. Though Fb was much

infericr to Fz statistically, it was on par with F1.
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Table 12. EfZfect of Airrigation end focrtility lovels on
the content of nitrogen in leaves, vines and

fruits.
beaves (%) ~_ Vines (3 |
Trastments S5th  Final  55th  Final  TES
day hatvest Jdoy  hoxvash _

Xrrigation levels

wl 2774 1,982 2,002 1,133 2:564

Wz 2e814 1,885 18966 14262 2,519

g 3,025 1,828 2,085 1,243 26750

Wy 3,170 1,545 2,166 1,238 2,709
GBm & 0.203 04187 0,090 0168 0083
Ccp {5%) NS NS NS 116 115
Fertility levels

FO 2,584 1,486 1.868 1,122 2,393

5‘1 20979 1,844 2,215 14120 24639

F2 3276 240899 2209 1,414 2.876
SEm + 04176 0,162  0.078 0,143  0.071
cD (5% 0,516 0,474  0.229 NS 04209
Interaction (¥ 5 F)
SEm & 0.352 04323 0,156 0,206 0,143
cn {53%) N3 NS S NS NS
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No interaction effect of irrigation and
fertilizers was noted an the nitrogen content of

loaves at any of the stages.
b) Vines

tater management practices falled to show
any significance in the parcentage of nitrogen at both

stages of anelysils,

. The effect of flertilizers wao significant cnly
at 55th Gay. The treatments P, and F, were on par and
significantly superior to F,e

™ere was no interaction of irzigation and

fortilivers on nitrogen content of vineess
¢} Frults

Irrigation falled to show any signifiicant
influence on the nitiogen content of Sruits. However.
8 trend of increasing nitrcgen content was noted in

vetter tzeatments,

Applleation of fertilisers influenced the
nitrogen content significantly. The content of nitrogen
in fruits incrsased with increasse in the levels of
fextilizers and the variastion emong the treatments was

significant, But the interaction effect of both the
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factors was not significant in producing any difference

in nitrogen percentage,

bofdels ?hogyhorus contont

The different levels of irrigation or fertility
did not preduce any significant effect on the phosphorus
content of leavas, vines or fraitse. The interaction
effect also was found %o bo non=-significant on the
phosphorus content of differsnt plant pasts. The mean
values of phosphorus content of leaves., vines, and
fruits are given in Table 13 and the respective snalysis
of varlance in Apaenﬁix Ve

.43, Potazgium content

The data pertalinlng to potassium content of
leaves, vines and fruits at dlfferent stages of growth
are pregented in Table 14 and the abstract of analysis
of variance in ippendisn V.

a) Leaves

Water management practices significantly
influenced the potaszgiuym content of leaves at S55th days
Tha treatment W, was signifiicantly superior to othar

treatments at this stage. Other levels viz, Wye Wae



Tabla 13, Effect of irrigation and fextllity levels on
the content of phosphorus in leaves, vines

and fruits,

Leavas (i)

Viaca {5}

Treatments  BSER - -PInal SSTRTFIAST gy
day harvest day  harvest
c _
Iirrigation levels _
W, 00378 0,249 0,378 04211 04518
W, 0.369 0,271 0e395 0,267 0.484
Wy 0370 0,321 0e81l 04314 04468
W, 04395 04307 04435 0302  0.475
Sem & 0.018 04024 0.032 (4028 0,025
" ¢p {5%) ~ Ns NS is 15 NS
-Fert_:é.lity lavals
Fy 04391 (e2095 0,428 0,263 04404
P, 06371 © 0e20 Qe379 04291  0.489
F,- © 0372 0,273 0,410 0,267 0+487
. SEm % - . 00155 . 0,022 0,028 0,024 0,022
- CD (5%) . . NS NS 15 NS NS
Interaction W x F)
SEm 4 0,031 . 0,041 = 04056 0,045  0.043
cD (5%) " N8 Ns  ns NS NS
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Table 14, Effect of irrigation and fertility levels on

the content of potassium in leaves, vines

and fruits,

Vines {%)

i

Leaves (%) o t%
e vt e . s L g 1 3
Troatments oo final 55tk f£inal 1
day haxvast day harvest

Iryvigation lavels

wl 22859 24403 3722 1.931 3,876

wa 20750 2.583 34653 24444 J.444

g 2,611 2,583 3458 2,153 - 3,472

W4 3_0139 2._559 31-667 2&153 ) 3-792
SEm + 0.203 0,121 0.177 0s145 ' 04130
e (5%) 0.303 NS 43 o) 88
Fortility levels

Fy 2594 2,177 34386 1,044 3.510

91 24642 24729 3.708 2,135 30708

Iy 3,083 2,698 34823 24531 3,719
SEm 4 0,089 0,105 0,153 0.126 0,113
co (5%) 04263 0,307 ns® 04369 NS
Interaction (W = 7)
SEm 4 0178 0,210 0,306 042352 0,226
cD (5%) 0263 s us s ua




81

and H3 ware on par with regard ¢9 potassium contant,
Howevar, in the £inal hagvest there was no appreciable
difference in potassium content among the different

levels of irrigation.

The fertility levels considerably increased the
potagsium content of leaves at bothlstages. The level
Fa recorded the maximum potassium content on the 55th
daye which was on par with Fqs Howevex, F; was on par
with F.. A% £4inal hazvest ¥, and F, were much superior

to Fﬂ and were On pare

The Iateraction between water managemant practices
and fertility lovels dia not reach the level of
significance in respect of potassium content at boch

the stages.
b) Vines

Irrdgation had no significant influence on
potassium content of vines at both stages. The
fertility levels were not significant at 55th day but
reached the levol of significance at £inal harvest,
At this stage Fy was much suporior to F, and Fye The

‘ 0
lavels Fl and Fg YURro ofn Dare

NG interaction effect of irrigation and fertilimers

was noted on potassium content at any of the stages,
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¢) Frults

The irrigation treatments or lavels of
fertilizers falled to show any signifiance in respect
of potassium content of fruits, The interaction effect

was also not significant,

4.5. Uptake of Major Nutrieants

44541+ Hitrogen

.The mean values of the uptake of nitrogen in

kg hat

by levela of irrigation and fertility are presented in

at S5th day and at final harvest as influenced

Table 15(a) and Fig.6 and the respective analysis of
vardance in Appendix VI.

The data revealed that uptake of nitrogen was
significantly'influenced'by the levels of irrigation
and fertilizers at both stages. At 55th day the
irrigation schedule W4 recorded the maximum uptake
(20657 kg ha™?) £ollowea by Wy (184265 kg ha™Y) ana
Wy (164317 kg hal). But these three levels were on
par and signifiicantly superior to ﬂl {20.822 xg ha“l).

The moan dates on ugtéka of nitrogen at £inal
harvest suggested that the treatment Wy had the maximum
uptake (57,607 kg ha'l). closely followed by Wy
(56.132 kg hd'l). Both were statistically on per andg



Fig-6- UPTAKE OF NITROGEN, PHOSPHORUS AND

POTASSIUM ASAFFECTED BY IRRIGATION AND FERTILITY LEVELS
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significantly superior to other levels viz. W,
(45,254 kg ha™®) ana W, (30.985 kg ha™d),

The fertility levels also significantly
influenced the uptake of nitrogen. At both stages
of study the pattern of uptake was more or less the
samé. The treatment F, showed the maximum uptake
£ollowed by F, and E, end all the three levels varied
significantly. |

Tnough the interaction of wator management
practices and fertility levels on uptake of nitrogen
was not signiflcant at S55th dey it was signiﬁicant at
£inal harvest (vide Table 15(b),. The.treatment
combination WqF, showed the maximum uptake (79,675
kg na“l) and tho mininum by ¥yFg (21,323 kg hé'l).

805,20 Phoggporua

The mean data on the uptaoke of phosphorus at
diﬁfezent stages of growth as affected by the levels
of irrigation and fertilizers are presaented in Table
15(a) and Fig. 6 and the analysis of variance in
Appendix VI, o

Both irrigation and fertilizer levels markedly
influenced the phoephorus uptake at SSth day and at



Tahle 15(a). Uptake of major nutzicnts as affected by

irrigotion and fertility lcvels,

8%

Uptake of Uptuke of Uptake of
Nitrogen Fhogphorus Potassium
(kg ha-1) (Eg ha=1) (kg ha-1)
et Sth  Final  SSth  pimal | Sath  Pinal
day harvest Qday hazvest dey harvest
Irrdgation levels
Hy 10,822 304986 1,589 54498 13,757 44.647
W2 16,317 45,254 2,435 8,067 19,777 664130
H3 18,269 57,507 24520 10,100 19.352 74,544
Wy 20,657 564132 3,072 10.796 254335 85,745
SEm & 10721 2,557 0.243 0,442 1,847 3,537
o (5% 5,047 7,501 0,714 1.396 5,416 10,375
Fertllity lovels
B’o 10,5868 34,583 1,855 7,210 13,160 350,648
By 15,506 504014 2,238 9,012 18,823 72,054
1?2 23.451 57.386 34126 0,964 26,638 80,598
BEm + 1.450 20215 0,311 0,383 1,599 3,063
Cch (5%) 44371 6,496 04617 1,122 4,690 8,985
Interaction (W x F)
98m 4 24980 4,429 0.421 0,765 3,198 6,127
cop (5% N8 12,991 NS 24244 NS 1S5
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£inal harvest. However, the nature of significance

was different, The treatments LTI and W, were on
par statistically, with uptake of 3,072 kg hd’i.
2,529 kg ha™> and 2,435 kg ha >

these three lovels, were superior to wl (1.589 kg ha'l).

respectively. All

the least frequently icrrigated treatment,

At £inal harvest, the levels W, (10.796 kg ha™l)
and W, (10,100 kg hafi) vere on par and significantly
superlor to the other tuwo levels, The level w2 with an
uptake of 8,067 kg ha "+ ranked the third place and was

much superior to w1 with an uptako of only 5.498 kg hafl.

Hith regaxrd Lo fertility levels, F, with an
uptake of 3.126 Iig ha™} showed the masimum response
at S5th day., It was sianificantly bekter to other two
levels P, and F, (2,238 kg ha™> and 1,855 kg ha"1) which
were on par, The pattern of uptake of P at .finnl harvest
stage was different, Hers the levels Fz (9,964 kg hé‘l)
and Pl (9.012 kg hafl) vere on par and signlfloantly
superior o FO (7.210 kg ha?i).

The interaction of irrigation and fertility
levels was found to be significant only at the final
harvest stage (vide Table 15(c) }. The treatment
combination W,F, recorded the maximum uptake (12,305



Table 15(b),

Interaction of irrigntion and fertilizer
application on Nitrogen uptake (kg ha i)
at f£inal haxvest,

Wy 21,323 32,008 239,626 30986
Yo 31,786 494236 54,740 45,254
ws 34,312 564834 794675 574607
W# 50,912 59,978 57,505 564132

Heoan 34,583 50,014 57.835

SEm & 4,429

CD {5%)

12,991

Table 15 (c) .

Interaction of irrigation and fertilizer

86

application on Phosphorus upBake (kg ha™l)

at £inal harveat,

T:eat:nani;s F 0 - F ) | ¥ 2 Hean
Wy 4,091 5,648 8,121 54498
Wy 64248 84601 Q4353 84,067
WB ) 7.031 10.963 124305 - 16,100
Wy © 11,471 10.836 10,081 104736
Mean 7e22 9,012 89,964
BEn & 04765
cD (5%) 2,244
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kg ha~l) and the least in W,Fy (44092 kg had),

4453 QPO‘C&BS!-E 53

The data pertaining to the uptake of potassium
at different stages of grcwth are prescnted in Table
15(a) and Fig.6 and the abstract of analysis of
variance in Appondix V.

The main effects of irrigation and fertilizors
wore significant at both stages. e treatment H4
showed the maximum uptake 0f 25,335 Rkg ha"t at S5th
day. which was significantly supericr to other levels.
The treatments W, with an uptake of 19,777 kg ha'i)

and W, with 19.292 kg ha'l were on par @md significantly

superior ovexr W, (13.757 kg hafi).

The samg pattorn of signifilcances was noted at
the £inal harvest also with respect to irrigation
schedules, w4 with a potassium uptake of 85,748

kg hd’l

was superior to Wj (744544 kg‘hafl) and H,
(66130 kg he™t) which were on pare W, with an uptake
of 30.986 kg hd‘1 wan slgnilicantly inferior to all

other levels,

Thore vas a progressive inersase in the uptake

of potassium with increase in ertility lovels. At
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.55th day all the three levels differed aignificantly
among each other (13.160 g, 18,823 ¢ and 26,638 g at
Foe By
also F, continued to be suparlor (80,5938 ¢g) but was

« Py and F, levels respectively) . At £inal harvest

on par with F, (72.054 g). Both ware significantly
better than Fj {50,648 @) .

The itrigation and fertilizer interaction £alled
to show any effect on the uptake of potassium at both

stages.
4.6, So0il Fertility status

4464l Oraganic carbon

The mean values of organic carbon content of
the soll as affected by levels of water management
and fertilizers are presented in Table 16 and the
respective analysis of variance in Appendix VII.

It wvas seen that the orxganic carbon status of
30il was unaffected neither by the main efifects

(irrigation and fertilizers) nor by their interactions,

4,6.2. Available nitrogen

The levels of irrigation Aid not influence the
build up of avallable nitrogen in the soil significsntly.
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However, a clear trend of showing higher residual
avallable nitrogen content in least irrigated plots
could be seen (vide Teble 16, Fig., 7 and Appendix VII),.

The available nitrogen status of soil was
considerably afifected by fertilization., The level Fy
showed maximun available nitrogen with 112,24 kg ha’i.
£ollowed by F, (104,07 kg ha™') and both vere on par.
These two levels ware significantly superior to Fq
which recorded only 87.03 kg ha~>,

The iInteraction of irrdgaticn and fextility

levela was not gsignificant,

¢e643s Avallable phqggho:us content

The -mean values are presented in Table 16 and
Flge 7 and the analysis of variance in Appendix vii,

The main effects of Airrigatien and fertilizers
or their interactiocn were not effective in producing
any significant effect on the available phosphorus
content of soil, However, a decreasing trend in
available phosphorus content could bs cbserved as the
irrigation levela increased, On the contrary, an
increasing trend was noticed in the case of fertiligers
by increasing their levels,
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Table 16, Soil chemical properties as affocted by
lrrigation and fertility levels,

Organic Available availsble available

Treatments Garbon N p‘aB “z°

2
(9 (kg he™h) (g ka™YH (kg ha™)
Irrigation 1aveis _ “ )
W, 0.452 - 106413 42,362 195,948
W, 04344 ° 100.49 39.570 158,472
Wy 0.428 100,18 39,057 1254279
H, 04443 9769 35,498 111,361
Sem 4 0,017 4,747 24349 Be233
CcD (5%) HS NS NS 24,147
Fertility levels
5’0 _ 0+432 87,03 38,457 119,856
Py 0.449 104,07 354934 147,765
F, 0.443 112,27 39.973 175,874
SEm 04015 4,111 2,034 74130
CD (5%) Hs 12,055 Hs 204,912
Interagtion (W:x F)
SEm 4 0.029 8.223 4.668 14.259
CD (5%) Ns NS s us
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4,.6,4, Aveilaoble potassivun content

It was cbhserved that irrigation and {ertility
laevels significantly influenced the avallable potassium
build up of the soil (vide Table 16, Fig. 7 and
sppendix VII). #ith regard %o iﬁ:igatinn lovels, W,
the least freauently irrigated treatment recorded the
maximum avallable potassium (195,99 kg ha"ib. It was
significantly superior to W, (158.47 kg ha™l) ‘which
again showed puperiority over other levels, The
treatment W, {11136 kg ha“l) recorded the least sand
wos on par with tg (125,28 kg ha"ii.

Application of higher doses of fertilicers
aignificantly increaged the aveilable potassium content
of the soil. The laevel Fq recorded the highest build
up of available potassium (175,87 kg he~>) followed by
¥, and F, (147,77 and 119.66 kg ha"Y). All those three
loveln Aifferred significantly among each other.

The interaction beivesn the two factors vic,
irrigation ond flextility levels, had no proncunced effect
in the bunild up of available potassium in soil.
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DISCUSSION

The results of the investigation carried out
to study the influence of different water management
practices and fexrtility levels on bittergourd raised
in summer rice f£allovs, given'in the praceding chapger

are briefly discussed belov.
5.1, Crop Growth

Water management treatments did not exert
significant 1n£&uenée on the growth parameters vigs,
the length of vine and nurbar of leaves recorded on
the 20th and 35th day of sowing (Table 53)., Howaver
higher levels of irrigation showed a favourable trend
in the production of longer vines and more number of
leaves on the 35th day, lack of any such response on
the observations recorded on the 20th day could be
attributed to the uniform irrigations received by the
crop. upto 20th day. Water deficit is 1ikely to affect
the two vital processes of growth viz. cell divisicn
and cell enlargement and according to Begg and Turnor
{1976) cell enlargement is more affectad, resulting
in poor growthe The general belief is that growth is

suspended during molsture stress and rasumed upon its



elimination (Arnon, 1975). The £avourable influence

of higher levels of irrigation noticed within a period
of 15 days after the differential treatments could

thus be attributed to stimulation of metabolic activities,
Frequent lrrigations markedly increased the leaf area
index (LAI) end dry matter production (Table 7(a) ).
Variation in total leaf area may result from changes

in leaf number or in leaf size, Leaf number depends
on the number of growing points, the length pf time
during which leaves are produced, the rate of leaf
production during the period and the length of 1ife of
leaves, Leaf size i85 determined by the number and size
of the cells of which the leaf is built and is
influenced by light, moisture regimes and the supply

of nutrients (Arnon, 1975). A steep decline in LAX
was reported by several workers in crops when leaf
7ater potential decreased to a few bars., This indicates
that modast changes in evaporative condition or the
80l water supply will have a conslderable influence

on leaf growth. Low leaf water potential slso causes
the loss of existing area (Arinon, 1975y Begg and
Turner, 1976). Escobar and Gausman (1974) in mexican
squash and Cummins and Kretchman (1974) in cucumber
also reported reduction in leaf area due to moisture

gtress,
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As evident from Table 7(a) and Fig. 3 the
dry matter production at both the stages increased
with increase in soil wetnesss Photosynthesls 1s
the basic process for the build up'of organic
substances by the plants, whereby sunlight provides
the ensrgy required for reducing 202 to sugar as the
end product cf the process. This sugar serves as the
building materdial £or all the other organic components
of the plant. The amount of dry matter production will,
theraefore depand on the affectiveness of photosynthesis
'ch the crop and furthermore on plants wvhose vital
activities are functioning efficiently (Arnon,1975),
Tha leayes of a plant are the main ovgan of phota»
synthesis and LAI 13 the best measure of the capacity
of a crop for producing dry matter, Lower photow
synthetic ecfficiency which was evident from lew LAI
in less frogquently irrigated plots might be a.majoﬁ
reason £for the poor growth‘and low Avy mattexr production

in those trestments.

Higher levels of fartilizers favcurably influenced
the length of vine, nunber of leaves, LAL and dry matter
production, though it did not reach tho level of signiw

£icance in certain cases. This cshows +the officiont



utilization of the appliced nutrients £for plant

growth and in the production of bicmass, Desldes
nitzrogen, the importancs of adeguate oupply of
phosphorus and potasaiuﬁ for the‘haalthy end vigorous
growth of crops like bittergourd haz baen raported
by Bishop et al. (1969), Pettiet (1971), Peanny ot al.
(1976), Ogunremi (1978), &nd Rajendran (1981).

The interaction between irrigation and
fertilizera on total dry matter production at £inal
harvest showed the marked influence of daily irrigation
twé) under the lowest level of fertilizers(F,) tried
(Table 7(b) ). In the present study'maiimum dry matter
production was obtained undex W3F2 combination. All
the fertiliser levels combined with We (WFae WP,y
and “432’ were however,on par with WaFP,e The resulte
thus indicated that the response due to fertilizer
application was not evident under daily irrigation (W4)
whersas it was evident in the other water management

traatmentis,
5.20 ¥ield Components

Charactars contributing to fruit‘yield viz,
number of fruits per plant, mean length of fruit and
.Aean weight of fruit were improved subzstantially with
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increased soil wetness (Table 8), iHowever, the

mean girth 4id not vary significantly among the
treatments. The effect of irrigetion was more
pronounced on £rult nunber than on other yleld
attriputas. The treatments daily irrigation and
1zrigétion at IH/CPE & 1,2 did not vary significantly
with regard to yield attributes, IFavourable influance
of moist regime on yield attributos has been reported
by Flocker et al. (1965) and Neiland Zunino (1972)

in melons, Ortega and Kretchman (1682) in pickling
cucumbers, Singh and Punjab singn (1978) in bottle
gourd, yound gourd and watermslon. XKauifman (1972)
gtated that water defecit generally induced changes
like retardation of floral primordia development,
reduction in the number of flowere produced and
frultset, floucr and £xuit absclssion etc.,and all

of these may‘lead to the decrease in +the number of
frults produced, ¥Freguent irrigations might have
increased the availability and supply of plant
nutrients resuiting in better growth and translocation
of photosyanthates to £ruits and fruls welght incroased,
The perlod of fruit enlargement in the reproductive
cycle of a plant is vary critical during which

considerable omounts of mutrient Leserves aro ﬁransportéd
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into the fruit. water defecit if any developed
during this pericd may cause marked reduction in
the size of fruits (Kaufman, 1972). an increase
in the length of fruit without any marked ﬁarlation
in girth explains the increased mean fruit weight
at higher levels of irrigation.

Further, in fruits and vegetables, the fresh
welght often continues to increase eveonafter the
increase in dry weight has ceased (Begg and Turner,
1976) . Since the size and weight of fruit at this
ctage depend on planf water potential to a greater
oxtent, water deficlt will have a strong influence
on frult siso and f£rult weight than %he dry weight,

Fortillser application increonsed aigniflcantly
the number of fruits per plant, mean length of fruiks
and mean welght of fruits. However varistion botwesn
Fy and éa levels was not significant, As in the case
of irrigaticn the mean girth of fruit was not affected
by fertility lovels, The favourable influence of
fertiliger application on these characters can be
agcribaed to the increased avallability and uptake of
Plant nutricnts required for the production of flowers

end the growth and deveclomment of Sruits, Jassal et 1.



98

{(1972) in muskmelon, Pandey and Singh {1973) in
hottlagourd and Ogunremi (1978)_in watermelon also
reported higher £f£rult numbor per plant with increased
application of nitrogen. Agarwala and Sharma (1976)
gstated that the slze and quality of frult was poor
and it matures early when nitrogen supply was a
limiting £actor. Phosphorus and potagh sre found to
be essential for early growth of cucumbers (Bishop
gt al., 1969 Pettiet, 1971 » - Panny gt al. 1976).
Favourable early growth will have its bearing on
numbes Q£ flovers and number of fruits per plant.
Besides the higher lovels of fertilizers might heve
craated on optimum helance of nutrients and contributed
to production of a greater quantity of photosynthates
" wWhich vere translocated to developing fruits, thus

influensing the 3ize_and welght of £ruit,
5430 Frult Yield

The fruit yield increased with increase in the
wetness of the soil and tha maximum yield was recorded
by the treatment W, {dally irrigation) and it was not
aignificantly different from w3 (I9/CPE = 1,2),
flowever the treatment Wy and ¥, (IN/SPE = 0.8) were
on par and W, wae significantly inferior to Wy (Table 9

and Flg. 4) e



The treatment w‘ brought absut 97 per cent
end 21 per cent increase in frult yleldd over W,
and Wé respectively, Beneficial effact of ivrigation
¥ad more prontunced when the soil molsture level was
increased frem Wy to W, ¥evel (65#%). Above W, level
the respenge due to irrigation was reduced, A
significant reduction in fruit yield at iess freguent
irxrigation treatments may be attributed to the
reduction in lenf ares and dry matter produstion Que
to the multiple adverse effects of water stress like
reduced rate of photosynthesis, - . translocation of
photosynthates and disturbance of nitreogen mstabolism
on plant growth (Kramer, 19089),

The cbserved increase in yleld with increase
in soil wetnecs 1s attributed to a moro or less
gdnilar trend in yleld attributes like size and frosh
weight of £uuwil and nurber of fruits per plant, This
iz to be expected since Frult vield is the ultinmste
manifastation of the cumulative cffect of these
charagterse 1he frult developmnent depends primarily
on the conditions prevailing during the poricd of
fruidt enlorgemont when considerablec amount of Wwateyr
and cagbohydrates are trangported into the devaloping
£zuit (Koufman, 1872).
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It is to be noted that uptake of major
nutrients and plant growth as svidenced by droy
matter producticon are clogely related to the amount
of water trangpired particularly under high
aVapazatiﬁe demand conditions (Ghildyal, 1571).
Increased transplration under high evaporative
demand and favourable moist conditions of the soil
increases the rate of uptake of nutrients as a resuld
of mass tronsfer of ions through the transpirational
gtream. An increase in the rate of uptake of N, P and
K obgerved in the present study (Tzble 15(a) )might
have contributed to better growth and vield of fruit,
Here, emphasis ghould also ke given to the avallablility
and uptake of various other nutrients fram the molst
surface soil due to freguent shallow irrigations as
vell the faveurable mieroclimate inoide the crop
canopy. In ghort the redustlon im yield at lowar
lavels of irrigaﬁion 1o due to The adverse effect of
atress on the phyalology of grouth, reproduction and

fruit davelonment,

Appiication of fertilizers gave an appreciable
increase in frait Yield. Tha percentage increase with
F1 and Fz levels over Eb vas 20 per cent and 42 per cant

. respectively., Increased supply of plané nutrients to
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the s0il in general leads to increased uptake of
these nutrients which holds good in the present
lavestigation alsos Such a phenomenon has resulted
in better growth and yleld of the c¢rop showing the
Inter-relation between yileld and nutrient uptake,

The importenca of major nutrients on the synthesiz
of amino acgids, pxote;na and othar metzbolic products
needs little explanation (Tiscdale ané Neizon, 1975p
Agarwela end tharma, 1978).

504 Molisture Studies

The results revealed that the fleld water use
efliclency increased with decrease in the level of
irrigation (Table 107 Fige. 4)« Water usze eificlency
ig likely to increase with decreass in soil moisture
supply untlill it reaches the minimum crizical level
bécause plants may actively try to economise water
loss in the range from minimum critical to optinum
molature level. However, total production from a
unit area decreanses as the avallable soil molature
£alls bolow tho optimum (Singh and Sinha, 1977) . Water
above the optimum moisture level may be lost in the
form of exvessive evaporation, excessive transpiration

or even as dogp percolation, These £indings corcberate
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reports of Stanmsbery and Lorey (1965)y Singh and
Singh (1979) and Sharma and Parashar (1973).

Application of fertilizers increased the
water use efficlency due to increased yield with
the same quantity of wator appliede. Thiz is in
agreament with the findings of Sharma and Parashar

(1979) and Prased and Singh (1979).

fhe consumptive use incressed with increasze
in the level of irrigation. Prequent moistuze supply
created more favou;able conditions for higher
evapotranspiration. 8imilar claims havo baeh advanced
by Prazad and Singh (1979), sharma and Paraghar (1979)
and Mukter singh gt al. (1971).

A slightly higher rate of consumptive use could
be noticed at higher levels of fertilizers, Increased
growth of roots and foliage at higher levels of
faortilizers might have resulted in increased rate.of
trensplration. Progressive increass of consumptive
use by the application of nitrogen was reported earlier
in cheena by Prased and Singh (1579). Favourable
influence of nitrogen and phosphorus were also reported

by Sharma and Parashar (1979) in couliflover.

Maximum depletion of 50i) water was observed



from the top 0~15 cm soil layer irrespective of the
treatment ahd then gradually decreasnsd with the
increase in soll depth (Fig.5). The high soil
moisture depletion observed from the upper 15 om
Jayer might probably be dus to the fact that, besides
transpiration, lossess due to evaporation from the
soll surfaceuwere conslderable, The moisture use

from 15 « 30 cm layer was as high as that from the
next 30 cm soil layer below, HMoisture depletion
decreased rapldly with the soil depth., It clearly
suggests that the activity of bittergourd roots ia
maximum in the 9 - 60 cm scil layer. Gardner (1968)
also reported that root mass and thedr activity uire
important for soll moisture extraction. Similar
cbservations were also reported by Muktar Singh et a1,
(1971) 4in potsto, Sharma and Parasher (1973) in
cauliflover ond Loomis and Crandall {(1981) in cucurber.

3¢5¢ Chemical composition of plant parts

The nitrogen and phosphorus contents of plant
parts viz., leaves, vines and frults, were not affected
by vater monagoment practices during any of the growth
stages (Table 12 and 13), However the leaves on the

55th day recorded a significantly higher value of
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potassium content which was not visible at the
£inal harvest stage which may probably be due to
the dilution effect on account of increased
production of dry matter. xan interesting trend
in the nitzegen content of leayes also could be
noticed, On the 5%th day the nitrogen content in
leavas increased with increese in the level of
irrigation. But at the f£inal harvest stage a
reverse trend could be noticed which evidaently
supporta the view that nitrogen absorbed upto
£lowering accunulates in leaves and subsequently
transported to frults. In gonoral thera was a
tendancy to show a higher conteat of nitrogen ond
pPhosphorus lin more frequently irrigatod treatments
which mlight be due to the increascd absorption of
these elements in wet regimes. The soil molature
controls the concentration and availabliity of
various elcments in the soil for plent growth. So
avallability of wvater iz of great cignificance to
the plantn to absorb nutrients and soill ko supply
them (Tisdalo and Nelson, 1975; Agarvala and
Sharma, 1978) .

Pertilizer application exhibited a significant

increase in nitrogen content of plant parts with higher
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levels of fertilizers at all stages of growth

except in vines at the f£imal harvest stage (Table 12)
whereln the trend was zlmost similar. The phosphorus
content was not markedly influenced by fertilizer
application, (Table 13), The potassium content,
hovwever, showed an increasing trend due o fertilizer
application in all the plant parts at both stages which
was significant in leaves at both stages and vines at
the f£ina) hazvest stage (Table 14), Increamed
percentagaes of nitrogen and potassium in plant dencte
the increased availability dus to their application.
Better absorption of these nutrients might also have
been causcd by the better growth and activity of roots,
Tesl et al. (1931) reported aijmilar zesults in
Cucurbita pepoe Lack of significant increasas 4in
nitrogen content due to fertilizer appiication may

be due to the dilution effect as well as the
translocation of this nutrient to reproductive Parts,
The non-significant variation in phosphorus conten:

at different stages of growth shows thot the
availability of this nutrient due to Ffertilizor
application was only encugh o maintain its content
more or less at the same lavel in plant parts at various

stages of growth.
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S5ebe Upkaks of Nutrlents

Higher levels of irrigation snd fertilizers
resulted a marked increase in nitrogen, phosphorus
and potassium uptake at both tha growth stages in
various plant parts (Tsble 15(a): Fig.6). These
results are in agreement with that of Brown gt al,
(1960); sSingh (1973); Balakumaran (1981) and
Jose Mathew (198l) in different crops. The incressce
in uptzke of these nutrients was mainly due to the
dry matter production (Table 7{(a) }. A stimulated
growth under higher levels of irrigation and fertilirer
application might have resulted in better proliferation
of root system and increased intake efficiency of the
plants. Increased avallability of plant nutrients due
to treatments and conseguent iucrease in growth and
mineral absorption alsc have to be considered in

axplaining the present trend,

'~ The interaction between irrigaﬁion and
fortility levels on the uptake of ¥ and P was more
or less similar to that of the interaction cbtained
in d:y‘%attar production (Table 7{b) ) at £inal
harvest stage. sSuch a trend can only bes expected
since the content of the nutrients did not Vary
significantly among the treatments and the nutrient
uptake was computed from the dry matter yields.
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In gencral the uptake of plant nutrients
at any stage of growth is mainly related to dry
matter production.,. According to Tonaka st al.
(1964) the nutrient availability is controlled by
factors like nutrient availability in the sodl,
nutrient sbsorption power of roots, and the rate of
increase in dvy matter. HAigher levels of irrigation
produced favourable conditions and premoted reot
growth and rcndered nutrients, more available,
Increased uptake of nutrients due to fertilizer
application can be ageribed 0 direct manurial
effect and increaced tapping of nutrients from the
80il on account of increacsed growth and vigour of

roots,
Se70 Soil fertility status

The =01l chemical proporties detorminad after
the harveat_5£ the experiment showed a significant
decline in avallable potassium content with increasse
in s50il wetness. On the other hand at filgher levels
of fertillzer application an apprecisble increase in
avallable nitrogen and potassium content could ba
noticed. (Table 16). The higher status of available
nitrogen and available potassium at highor levels of
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fertilizers may be due to the direct effect of

applied fertilizers over a uniform dose of farmyard
manure., A significant reduction in the availsble
potassium content duc to irrigation can be attributed
t0 a proportlonately higher rate of uptake and removal
of potassium fzom the soil at higher levels of those
factors. Such a trend in potassium content of the
801l can only be expected in the soil which is low

in potassium status., There appears to be a negative
relationship between yield and avallable X left behina,
4 similar obsarVatién has been repogted from Maduzad
{aon, 1981}, The results are in conformity with that

of Shanmughasundaram et al. (1579),

S:8. Economics of irrigation and fertilizer
- appllcation

Tao abotzact of econsmic analysis of the rosulis
is presented in PTable 17. Among the irrdgation schedulss,
W, (IW/CPE = 1.2) recorded the maximum net profit of
B510017.50/ha with a net return of m. 0.808 per rupee
invested::. It was followed by the treatment W,

(3W/CPE = 0.8) with a net profit of ",8715,00 and a
net return of rs.,0.726 per rupee invoesteds .. The
treatment Wy ranlked thes third place (net profit

= Ba3707.502 not retuzn per rupee investment = 0e254)



Table 17. Eccnonics of irrigation and fertilizer application
- : 4 X ol n
Treatments gggzigﬁ g;Zlu- 2ggttégnal égzzlof Het ?E%@%%%%;-
ding the the Pro= Fruit Value zofit oy
treatmant treatment duction yield {ng)
(=) ) ¥ ) (9 X (Re) x-y EZX
Irrigation lcvels
Wy 11000 400 11400 5084 12710.0 13190.0 0.115
wz 11000 1000 12000 8286 20715.0 8715.0 0.726
. Hy 11000 1@00 12400 8967 22417,5 1091?.5 J0.808
Wy 11000 8#00 19400 10043 25107.5 5707.5 D.294 -
Fertility levels
Fb 10820 2700 13520 6597 16492.5 297245 0220
Fl 10820 290 13800 8343 20857.5 70575 0,511
Pz 10820 3260 14080 9346 23365.0 3235,0 04559

Price of 1 ton farmycrd manure
1 kg anitrogen (M)
1 kg phosphorns(P,0c)
1 kg potassium (XB0O

1 kg bittergourd
Cost of one irrigation

i 150 =000

¢

=1 1 {98 43674
= [ 8 $.313
m B, 24000
xT B 2.500
= s, 100.000

GO
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followed by W, (net profit = ., 1316.007 not return

per rupec invested = ., 0,118),

Eeconomic analysis of the results thus revealed
that scheduling irrigation at IW/CPE = 1.2 i3 tha<
best irrigation prastice £or bittergourd for maximun
net profit as well as for higher net return per rupce
| invested, The same treatment was on par with Wy
{daily 1r:igation) in frult yield with more or lesaas
the same amount of water used (Table 4). although
the daily irrigation treatment (w4) recorded a
slightly higher f£ruit yield than.ws. the higher amcunt
of lgbour involved in the daily irrigation increased
the cost of production of that treatmesnt, thereby
reducing the net profit and the nect return per rupce
inveetaeds The treatment Wo (IW/CPE = 0.,8) having
the fruit yield on par with Ha was found to be the
next economic treatment, The came treatment received
only 10 irrigstions as against 14 irrigations in Wa
and the former wag significantly superior in water use
efficiency than.ﬁs. Hence under limited supply of

water, irrigation at IW/CPE = 0.8 can be advocated.

Fertilizer application markedly influenced
the economics of production. The nat profit as well

]

(
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as net return per rupee invested increased with
increase in fertilizer dose., However, the magnitude
of increase in these values was higher when FO

was increased to Fl level., The treatments FO' P1
and F, resulted in net profit of f5.2972.30, 7057.50,
9285.00 and net return per rupee invested of .0.220,
0.511 and 0,659 respectively. The ireatment F, (NPK

r§

at 60 1 30 s 60 kg ha™> + FYM at 18 t ha~)) howaver,

proved to be the most economic one,



g ummart y




SUMHARY

an exporiment was conducted at the Agronomic
Research Station, Chalakudy, during the period from
January 1983 to Aprdl 1983 to study the response of
bittergourd to different water managemsnt practices
ang fertility levels in sunmmer rice fallows, The
treatments consisted of four levels of irrigation
vize lxrdgation at IW/CPE ratics of 1,2, 0.8 and 0.4
and the farmers' practice {control) and three
fortility levels vis. Farmyard manuce (FYM) 18 ¢ ha™l,
FYM 18 t + NPK 30 & 15 & 30 kg ha"» and FVM 18 t +
NPK 60 s 30 & 60 kg he~l. The experimant was laid
out as a 4 x 3 factorial experiment in randomized
block design with three replications, The results

of the oxperiment are summarised balow,

1, Higher levels of irrigation or fertilizors
did not influence significantly thae length of vine
at earller stages of graowth,

2. The nunber of leaves per plant was alzo not
sdgnificantly affected by irrigation at earlicr stages
of growth. However, the effect due to fertilizer
application was significant on leaf production on the
35th day,
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3e HNelther the irzigation nor the fartility
levela 4id influence flowecring duration significantly.

4¢ The Loaf Area Index noted on the 55th doy
was f£avourably influenced by the higher levels of

irrigation and fertilizers,

S¢ The dry matter production per plant on the
55th day and at £inal haxvest prograssively incressod
ﬁith increase In the level of irrigation and
fortilizers. The interacfion effect due to irrigaticn
and fertilizers (1 xx F) was also significent on dry

matter production at final hatvest.

6. The mean number of fruits produced per plant
rose with increase in the level of irrigation and

Eortilizers,

7. Freguent irrigations and highor fertility
levels markedly anhanced the mean length of fruit.

8. There was no dlscernible varistion due to

irzigation or fertilizers on the mean girth of fruit.,

9« Highor levels of irrigation and fextilizcrs
increased the mesn welght of £ruis,
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10, Effect of irrigation and fertiligers
on fruit yleld was pogitive and significant, The
higher fruit ylelds of 10.04 t ha"' and 8.97 t ha”
were produced by the *farmar's practice'’ and IN/CPE

i

ratic 1.2 respsctively. The highest fertilizer
level tried le, FY1M 18 ¢ + NPK 60 ¢ 30 5 60 kg haﬁl

preduced the mazdmum frult yield of 9.35 & ha‘l.

1le Fleld water use efficiency was highest
in the IW/CPE ratios 0.4 and 0.8 with a fruit vield
0f 25417 and 23,54 kg hépmm'i respectively, Awong
the fertility levels, FYi 18 € + 60 3 30 2 60 kg ha >

recorded the maximum water use effiiciencye.

12, Total consumptlivae use was masdmun in
IU/CPE = 1,2 when compared to other ratlos.
Consumptive uze values were slightly higher ia plota

receiving highor levels of fertilizers.

) 13, So0il moisture depletion pattern showved
that bittergourd exttracted 66 « 71 per cant of the
total molsture from the %op 30 cm soll layer. In
comparison with weg regimes dry reglimes depleted more
soll moisture from the lower soll layers, However,

the soll molsture depletion pattern did not vary



app:eciablf due to the difforent levals of fortilizers
tri=d.

14, ULevels of irrigation did not produce any
significant influence on the content of nitrogen in
plant parts vig, leaves, vines and fruits. However
fertllity levels significantly increased the percentage
of nitrogen in plant parts at all stages of growth cucopt
ia vines at the final harvest gstage wheraein the trend

wae almost similagp.

15. The different levels of irrigation or
fertilizers did not produce any significant effect on

the phosphorus content of lecaves, vines and fruits,

16. Irrigation practicas significantly influenced
the potaasiﬁm content of laaves at 5Sth day and the daily
drrigated pldts shoved the maximum potassium content.

The fertllity levels markedly increased the potassiwm
content of leaves at S5th day and at £inal harvest, The
effect due to fertility levels in vines was significant
only at £inal harvest and the highest fertilizer level
showed the maxnimum potassium conteni, But potaosium

content of frults was not affected by fertilizer application.

17. Nitrogen uptake by tha crop at $5th day and
at final harvest was significantly increased by higher
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lavels of irrigation and fertilizers, The interaction
between the two factors (W x F) was also eignificant

at £inal haBvest,

18, Phosgphorus uptake by the crop at 55th
day and at €£inal harvest was also significantly
increased by higher levels of irrigation and fertilizers,
The interaction W xX F was alsc significant at £inal

harvest,

19, Potassium uptake of the crop at the two
stages viz. 55th day and £inal harvest was sgignificantly
enhanced by higher levels of irrigation and fertilizera,

20+ The organic carbon content of the soil
determined aftor the experiment was not affected by
irrigation as well as fertilizer application.

2is The levels of irrigation did not influence
the bulld up of avallesble nitrogen in the soil signie-
f£icantly. Howvever, the available nitrogen atatus was

considerably improved by fertilizers,

22. There was no influence on the availasble
phosphorus content of the soil due to irrigation oxr

fertilizers.



23s The available potasscium content in the
soll after the experiment was found to be significantly
influenced by both irrigation and fertilizer levels,
The least frequently lrrigated treatments showed the
masxtimun build up of available potassiuvm. At higher
levels of fertilizers, the status of availsble potaspiun

was high.

24, among the irrigation schedules IW/CPE = 1.2
recorded the maximum net profit of m.10017,.50/ha with a
net return of .,0.808 per rupea invésted,.followed by
IW/CPE = 0.8 with a net profit of 3.8715.,00 and a not
' return of ©,0.726 per rupeo invested, among the
fertility levels F, (F¥M 18 ¢ + 60 s 30 ¢ 60 kg ha~1)
produced the maximun nat profit of 15,9285,00 with o not

return of Rs,0.659 per rupee investeﬁc

- The present study indicated that scheculing
irzigation (3 cm depth) to bittergourad grown in tho
Ssumer rice f£allows at the IW/CPE ratio 1.2 was the most
econcmic water management: practice under the prevailing
conditions, This involved Irrigation at an abproximate
interval of 4 = 5 days after the establistment of tho
crops Irrigation at the IW/CPE ratio of 0.8 .(appro:inata
intervel 6 - 8 days) was also found o be an economic one

under limited availability of water, The crop responded
well to fertilizcrs alsc and the highest lLevel tricd vic,
Farmyard manure 18 ¢ + NPK 60 ¢ 30 3 60 kg ha~1 produced
the maximum yisld and net raeturns,
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Appendly I. Abstract of analysis of varignce
Blometric obzervations

dean sguares

sourcs e el = g2
day Aay day day day
Blocks 2 37.3441% 135.1129 11791 121.5916 0,2221
Irrigation (W) 3 11.2298  356.2935 02230 150,3404 0.3106%
FPartility levels (F) 2 4,5251 3748770 2,4987 300,7832#%% 0.3G64*
Intersction (W x F) 6 2.1906 13,7789 01801  28.8947 0.0533
Exror 22 86660 154.7763 0.8B505 50.1655 0.0671

* Bignificant at 5 por cont lavel,
Significant at 1 per cent level.

LA



Appendix I contdeee

Dy nattor Humber of days taken for
Source DE production 50 par cent flowvering
Fiaal Male ~ Female
£8th day hazvast £lowers £lowers
Blocks 2 320.9427 234,8193 3.5850 5.7300
Irrigation ) 3 956,5226¢% IBIVD,TIDI*K §,5557 641133
Fertilisy levels {P) 2 4289,8326%% 17703.,8733%% 2,0850 11 44450
Interaction (W x F} & S62.0587 3313.0555%  7.9717 5.2217
Error 22 401,0600 128343517 80073 B,7473
*  gsignificant at 5 per cont level,
W

Significant at 1 por cant level.



Appendix I¥. Abstract of analysis of variance -

Yield componants, yield and vater use efficiency

Mean souarcs

Number of Maan Field
Source BE fruilts Girth weight ¥iald ¥Yield water
per Length c¢£ pE Do per per usa
plant fruit fzult :‘Emit plant hectare efficiency
Block 2 1,260 0,061 0.223 71,483 (0014 307018 1,359
Irrigation (W) 3 32.530%x 1G6,.339%% 0.570 318,585 (o478 40971644%u=x £5,639%%
Pertllity levels (F) 2 25.,100% 5.307% 0,088 135 ,060% G2 TLnt 23217255%% 177.623»%
Interaction (W x ) & 1,160 0189 O e247 16,730 0013 11055694 6.530
3.060 1.£06 0,231 36,115 0035 1294618 10.376

Erroxr 22

*Zignificant at S per cent lovel

**% Significant at 1 per cent level



Appendix III, Aabstract of anslysis of varimnce
Content of nitrogen in leavas, vines ond fruits

Hean souares

Leaves. VYines
Source DE - . Prolts

55¢h = Fina)  55th Pinal

day harvest day harvest
Blocks 2 3.3060% 1,4761 0.1251 0.0640 00868
Irrigation (u) 3 03100 03171 0.1040 0.,0306 ©0.1122
Fertility levels (%) 2 1.4450%  1.1358 0.471S5%%  0.3405 0.6900%%
Interagtion (W % F) 6 05700 043678 0.0510 0.2108 0.0938
Error 22 063720  0.3137 00730 0e2457 0.0610

®

i

Significant at 5 per cont level

Significant at 1 per cent lavel



appendix IV,

hbstract of analysis of variance

Content off phosphogus in lesves, vines and fruits

Heon sguares

Source Df Leavas Yines
55th Finel S5tk Final Fruits
Gay hamvrect day harvest
Blocks 2 0.00721 0.00450 C.00850 0,00139 0,00940
Irrigation () 3 000126 0.00990  0.00573 0401908 0.00447
Fertility levels (7) 2 0.00151 0.0018G 0.00735 0.006273 0,00010
Interaction (W x F) 6 0.,00169 0,00140 0400723 0.00267 0.00368
Trror 22 0000281 0.00500  0.00942 0400705 0.00551




Appendix V, Aabstraet of analysis of variance

Content of Potazsium in leaves, vincs and frults

lean squares

Vines

- Leaves
Spurce DE . Frults
55¢th Finpl 535¢h Finzl
day harvest day harvest
Blocks 2 0.0178 00,7322 0.2886 Q.2713 Oel2632
Irrigation () 3 Ced508% 00,0720 01708 .0a3987 . 0.,4335
Pertility levels (P) 2 0a7192%% 5 ,1541% §,58648 . 1,4288%%  (,1654
Interaction (W x 7) &8 061806 G.1112 B.3468 (0e3211 . 0.0867
Exror 22 0.0961 01328 Oe2306 041898  0.1528

* Significant at 5 per cent licvel

*% Significant at 1 per cent levcl



Appenddx VI,

Mostract of mnalysls of variance
Uptake of major nutrients

Mezan sguores

Hitrogen uptake

Phospnorus uptohs

Potasslum uptake

Source DL
55th Final 55th 2iaal 55th Final
day harvest day harvest day harvast
Blocks 2 123.442% 1524396 '1.107 U150 15.685 117,604
Irrigation (W) 3 153.,010%% 1352,2679% o383 50 ,I1CwR 201,433x% 2719,003=ax
Fortility levels(r) 2 S05,539%% 156864241 %% DedQlnx 13,834 540,596 % DEOG,4T3%%
Interaction (W x F) 6 DHe785 203J.605* 04392 Ga.115* 33,380 117,216
Brror 22 264648 58 .855 0.531 1756 30.687 112.613

* Significant at 5 per cent lovel

*%  Signlficant at 1 per cent levol



Appendix VII,

Soil chemical properties

Abstract of analysis of variance

Mean squarcs

Sonrce DE Organic availabie aveilable avallable
carbon 9 (kg R -1) Folg R0
(5) W ARG A8 R T -1
d Uig hia 7Y (g ha ™)
Blocks 0,00024 126,004 12176 4929,303%*
Irrigation (i) 0.00096 114,576 71,518  12801.279%*
Fertility levels (%) 000079 1988,151* 7« 208 D481 503w
Interaction (4 x ?) 0.00347 2584658 37474 829,635
Exzor 0,00257 202,841 434656 609,974

W

Significant at i1 per cent level
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ABSTRACT

An experiment was conducted at the Agronomic
Research Station, chalaknéy'during 198283 summer
season to study the response of hittergourd
{Momordica charantia L.) to different water management
practices and fertility levels. The treatments consloted
of four levels of irrigation (irrigation at IW/CPE ratios
of 0,4, 0,8 and 1¢2 and the farmers' practice) and three

fertility levels (Farmyard menure (F¥M) 18 € ha™>

1

NPK 30 ¢ 15 ¢ 30 kg ha ~ and FYM 18 ¢ + NPK 60 ¢ 30 & 60
ké ha-1). The experiment was laid out as a factorial

experiment in randomised block design with threa replications.

The study revealed that bittergourd rasponded well
to frequent irrigations and higher lavels of fertiliszcrs.
Bicometric characters like leaf area index and dry mattcxr
production and yield contrilbuting characters like mean
number of fruits per vlant, mean length of frult and mean
welght of fruit wore favourably infiuenced by freguent
irrigations and higher levels of fertilizera, Total fruit
vields veze also higher in frequently irrigated and well
fortilized plois,

Ficld water use efficiency was higher in the less

frequently Iirrigated treatments (IH/CPE o 0.4 and 0.8).



So0il moisture extraction pattern showed that bittergourd
extracted 66 -« 71 per cent of the total water use f£ram
the top 30 cm soil layer. Total consumptive use was

maximun in IW/CPE = l.2.

Nitrogen content in plant parts at all the stages
of analysis except in vines at £inal harvest, was enhanced
by fertilizer application. Potasaium contenat of leaves
(all the stages) and vines (at f£inal harvest) vas increasced
by'ferﬁilige: applica;ion. In genersl major nutrient
composition of plant parts was less atfected 5y~irrigaticn.
Nitrogen, phosphorus and potassium uptake of the crop
followed tha trend more or lesse similar o that of drey

matter production at all the staged.

avallable potassium status of the coll after the
exporiment was considerably reduced by frequent irrigations.
' Fertilizer application markedly incraased the_available

nitrogen and available potassium siatus of tha soil.

armong the irrigation schedules IN/CPE = le2
recorded the maximun net profit and net return per rupee
invested followed by IW/CPE = 0.8, Amcng the fortilizer
levels, Farmyard monure 18 t + NPK GO ¢ 30 & 60 kg et
produced the maximum net profit and not return per rupla

invested.





