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INTRODUCTION

Water melon (Citrulius lanatus (Thumb)) is one af the
cucurbitaceous vegetables cultivated during swmmer in central and
northern dis%ridts of Kerala. The importance of this crop  has
long been accepted on  account of its function’ as  a thirst
quenche%. HuﬁarEd grams of water melan contzins 75 gm of starch,
10 gm af prntgin, 999 iu of vitamin A, & mg of Thiamine, 0.03 mg
of riboflavin, 7 mg of calcium and 7 mg  of phospharus. The
cultivation of this crop has been found to be highly remunerative
under irrigated conditions duping‘ summer and hence gaining

‘popularity amarig the vegetable farmers of the State.

Water, a manageahlﬂ' input is one of the, major factors
influencing and usually restricting crop growtn and " food
production. Efficeint use Df water for crop proguction has been a
major concern far centuries. Today, tiis concern is greater than
everbetfore, because of the Flsing needs Tor fooa and Tibre
coupled with decreasing supplies of water for agricul fure,., Hence,
it becomes necessary to make all possible effort to maximise the

production per every unit of water used far irrigation.

blerala is endowed with plenty of ralnféii. The mean annual
rainfall of the State is about OGO mm, but it is ot well
distributed. About &7 per cent of the annual rainTtall is recaeived
during the southwest monsoon season. About 19 per cent falls 1in

N

the post--monsocon season, from October to January, and the rest 14

pegrcent in the pre maonsoon months of February o May. Thus, the



rainfall is effective only for a period of five to seven months,
with a distinct dry spell occuring during the remaining period.
Water 1is the most important factor restricting crop  production

throughout the Etate during this period.

Summer vegetables cannot be grown if prnpeﬁ irrigation
facilities are not available. When water is at a premigm
veg@tgbles of all types will usually get first priority. This is
because they give high returns. Moreover, the useful product of
water melan is the Truit which is sold on the basis of its Tresh
wa2ignt and aﬁpearance, two attributes which are particularly

sensitive to shnartage af water,

Water peing relatively scarce in summer it should be managauy
S0  as to maximise crop productivity for each wunit of water used
by the plants. Here jJudicious application of the gyaLLable water

is most important.

The water reguirements of ény Crop  during summer vary
according fo the “varistion in the evaporative demand of the
atmosphere. Evapotranspiration rate varies ¥fram place to place
and from season to season. Since climate is a major compbnent
that determines its rate, schedﬁling of irrigation based on
evaporation wvalues is more practicable and measurements are

simple as compared o other methods.

As  botn crop yield and water reguirement are affected by

climatic factors the water use efficiency also will vary with the



5eason. It is possible to arrive at the best season wihich gives

the highest water use efficiency and the most ecanomic uwse DT/

applied water.

The growtin and yield of all Crops vary greatly with the
weather - conditions that prevail during tne growing season. A
combination of temperature, sunshine duration, hummidity etc.,
datermine the growth period, crap performance, and praoductivity.
The weffect of the%é metecrolaglcal parameter on the crop can be
studied by varying the pPlanting dates. Date of Pianting is a nop-~
manatary inﬁut and by planting the Crop a2t the ceorrect time, the
growth and vyield of the Crop can be enhanced, with o extra

effort an the part of thne farmers.

In kKerzla, so far Nno detailed investigations have been
undartaken teo study the influence of date of «owing and levels of
irrigation on the groavthn and yield oF waterp melon grown in  pice
fallows: In wview of the above, the present investigation was

undertaken with the following objectives.

1. To study the influence of date of s0Wing an growth and wield

af vater melon in summer rice fallows,

<. To find out the optimum date of sSowing water -melan in

summenr,

4

- To study the growthn and yield response of water melon wnder

different irrigation schedules. .- - -

4. To find out the optimum numper and intervals of irrigation

for water melon.
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' REVIEW OF LITERATURE

Over the past few decades, researcrn into: crop weather
relationship . has received considuerable attention. Simulating,
analysing and assessing crop response to weather and climate nave
found a0  important place in research and aperational field
assessment. Mumerous publications on specific aspects of weather
and climate in reiztian to crop vielas particularly,cereals, have
appeared in  recent times. rlowever, not much work has been
reparted aon thae Crop weather relationship of water melon. Water
melon,a cucurbit vegetable qequireg plencitul supply of water. It
is cultivated mainly during summer in the rice Tallows and sandy
river banks of Morth Kerala. Studies on the relationship between
weather and water melon ralsed in the rice fallows apra VEPrY
meagre. Experime;tai evidence on the affect of time of planting
on water melon i1s alsm not widaely available. Hence, the relevant
literabure avaiiable on these aspects Tor water m2lon along  with

few other imporbant crops is briefly reviewed.

2.1 Effect of date of sowing on growth and yield

Surlekov znd lvanov (1969) from an  experiment on cucumber
using cultivars Staro-ragorski longi and Donski - 175 s0un on
20th  and  30th April and 1ﬁth and 30th May, concluded that tne
April  spwing produced plants with lawéest number of. fruits, the
highest mean fruit weight and the Righest seed numbéf and weight.
Kartalov (1970 found that highest yield was obtainea with —the
garliest sowing and Planting date viz. 17tk January and 22nd
February respectively. Eelik anﬁ Porothaya (1973 obtained the



highest Xield'fur water @elmn sown an 20 - 24 March. In Southern
Bulga;ia cucdmber Sown  outdoors on  20th April produced the
hignest yield of best guality seed (Suriekov and lvanov, 1974).
Musk ‘mélqn plﬁnted during March toow significantly a fewer days
to ripen than the Novemoer planted trop (Nandapuri and tLal,
1978).: Dremé (1979) observed the fruit set and development in
gucumber (cv=Trix) from February té July and Tound that small
fﬂJyf ‘gained 25 to 3I0 gm fruit weight per oay. Daily growth in
1engtﬁ .and  width varied between 20 ~ 30 mm and 2.5 - 3.5 mm

*

respectively.

Emiecik and Lisiewska (1981) from three year trial with
cucumber  sown  in field in early or later pMay or early June
abserved that the average vield of commercial and processing

cucumiber were the highest with the esarliest date of sowing.

Heij and Lint (1982) in an experiment with cucumber sdealing
planted in_the green nouse on 13th or 27th December or 10th or
24£h January and grown at 21 - 27 ¢ day temperature and 12, 14
or 20 < night temperature found that the later planting produced

more Truits than early planting.

Schroder and Drews (1982) concluded that date of planting
generally controlled the 'earliness of the harvest. The total
yields however, ware little affected by the early planting date

oT cucumber.

The highest total yield produced by melons grown uwnden
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tunnel was on April 10th planting or on April 1st sowing.Delayed
sowing or planting reduced vyields (Khristov,1983).

Asiegbu  (198%) in a field experiment with fluted pumpkin to
investigate the influence of planting date on growth and
productive life of fluted pumplin soem on May, June and August
tound that seedling emergence was lowest with August SoWwing .
Plant growbth anmd vield paramefers were better for earlier than

for late sowing.

Desai and Patil (1983) studied the gffect of date of SOWing
@n the expression of mex ratio and yield contributing parameters
of  water melon (cv Sugar Baby) and reported that male famale
sex  ratioco was lowest in plant sown on the Rrarliest date (3.B&)
and  the highest (8.48) in thoﬁe_sown on January 20fth. The yield

was highest in plants sown om December 3I0th and Janudry 20th.

Jacob ;1986) studied fthe effect of date of sowing on gfmwth
and yield of bitter gourd variety Priya and revealed that bBitter
gourd can be raised ﬁuccessfully in summer season by sowing on
December 1st. Snake gourd sown on November 1&th produced highest
yield (Thankamani, 1987). Mohammed and Mohammed (1987) obtained

the highest total yield for squash plant sown on March i1st.

Eruyn and Sande (1988) in a glass houﬁe'trial using cucumber
(cv Corena) planted on 15th July, 24th July, 12th August or  25th
Auguat reported that earlier planting ga@e th: higher total vield

(up to 17.4 Kg/m2 ).Each week's delay in planting resulted in =a



lass of 1.7 kg/m?

Alvarez (1989) showed that musk melon sown in  January,
Fehruar?, Marcﬁ and April achieved higher feminizatian rate than
plants sown in May, June and July. Plants sown in September,
Octobar ;nd Noveimber did not produce any pistilate flowers, uwhere
as the plants sown in December the feminization rate was

intermediate.

3

-~
pLa

.2 Effect of weather on plant characters and yield

2.2.1 Plant characters

Danielson (1%944) reparted that stem elongation was retarded

in 16 hours day length for cucumber grown in contracted diurnal

b

photuperiods, &, 1 and  1& hours, while the maximum stem
elongation occured 1n the & hiour day length. 1ln contrast toc this
Hall (1942) reported that stem of long day plants attained a

greater length than stem of shorg day plants.

Buttrose and Sedgley (l97B) observed that in water meleon,
increasing light intensity and day length enhanced lateral
growth, waere as main shoot was less effected. Taki (1978) found
that translocation and respiration were greatly affected by qight
temperature in  cucumber. Heij (1961) rvreportea that ‘ stem
'elongatiun increased with rise in temperature.

Lint and Heij (1982) with four plantings of glass house
cucumider grown at three night temperatures observed that the

number of nodes per stem lncreased with lower night temperature.



The relation is asymptotic towdards full expression of elmhgatxnn
near 11 ¢ . With later planting dates internodes were longer.
Nelson 2t al. (1983) reparted far buffalo gourd that vime grawth

appeared to be restricted when maximum air temperature ‘was above

I3

40 c.

Klapwijk (1987 studied the relationship between glass house
temperature and the initiation and growth of leaves and Truits,
He reported that growth is negligible at 45°c, but is greatly
accelarated at temperature upto and above Sﬁbc, provided moisture

- 0 - . - o
ig aocequate.Photosynthesis, Rowever, is maximum at abouc 20 c.

Rietze and Wiebe (1987} reported that for cucumber cold
temperatire during light periads Caused necrosis or death of the
youngest leaves whereas cold temperature in the dark caused

chlorosis only in the intervenal region of older leaves.

2.2.2 Yield characters

Tiedjens (i926) succeeded in materially changing the ratio
of staminate to pistillate flowers i1n the cucumber by varying the
amount of light to which the plants were euposed. Under reduced
light intensity and short light duration the ratioa of pistillate
to staminate flowers tend to increase. £damond (1930)  working
with cucumber " Extra long white spine” noted that _ seasonal

variation in sex expression of cucumber could be attributed to

change in day length.

Danielson (1944 concluded that wnen cucumber was grown  in



diurnal photoperiocas of 8, 12, and 1& hours, maximwn sStaminate
Tlower proguction on ‘the bpasis of total number of flower

produced, occured in the short day.

Hall (124%9) fowund that the pe%k of flower production occured
153 adays earlier in cucumber treated with short days and about 50
per cent more flowers were Tormed in shorﬁ day than in long day.
Mitech st al., (i952) Pepﬂrted that high température and long days
tend to keep the vine in the male phase whereas low temperature
and short days enhance the early sxpression of female phase 1n

\

Cucurbita pepo.

Miller and Ries (199B) reported tnat low temperature
increased the length to diameter ratio of pickling cucumber
fruits. Singh (1938) from his studies on ridge gourd and

CEmoothgourd showed that maximun number of male flowers appeared

during rains.

Venketram (1263) reported tnat lesser ligint duration was
more conductive fTor the female phase in snake gourd. He linked
the observation, the node at which the First female flower was
born with the sex ratio expression. This node number was observed
to be an index of the sex ratio in that, the l!ower the node
numker, the higner was the temale/male ratiaq.

!

Although low tempera%ure and short day length usually induce

Temale Tflower differentiztian  in cucumbar, wome varievies

sppeared to be nsensitive (Matsuo, 19487. This view was



supported by Fukushima gt al.(194B). They showed that cultivars
belonging ta the South Chinese variety complex were sgnsitive to
low temperature and snort days, where%s those kbelonging to the
Narth Chinesé and European variety complexes were sensitive to

low temperature.

tamalanathan and Thamburaj (1970) studied the influence oaf
weather factors on sex expression in pumpkin and the optimum time
aof sowing under Coimbatore condition. They found that the
preflowering and flowering phase were governed mainly by day
length and temperature. Cloudiness favoured the production of

prstilate flowers.

Sharma and Math (1971) worked witn three varieties gach of
water melon, musk malon,snap melon and long melon and their
resulfs indicated that in rainy saason, in  all the three
varieties of water melon, the sex ratio was highest during the
pericd with an average of 28,78 ¢ temperature and 75.62 per cent
relative humidity. In musk melon sei ratio  was found fto be

Pasitively correlated with temperature in green nouse and

negatively with relative humidity in the field (Mandapuri et

al., 197&).

ivanov (1978) From his field trial with cucumber sown on =1

diff¥erent dates in April and May showsd that there was a strong

negative correiation between effective temperature and duration-

of all stages. Toki (i978) reparted that a temperature regime of

a N
1« for 4 hours from 17.00 to 21.00 nours in  the evening



followed by lower temperature of 10FE to 12°c Tor remaining night
increased cucumber yield by 12 peréent as compared with those of
the - conventional cultivation under normal night and dgay
tempe%ature; He also reported that in cucumnber, respiration is

greatly atfected by night temperature.

Orews (1979} reported that low fnight temperature enhanced
fruit set whersas high air temparature (3§>c) and low relative
numidity encouraged fruit drop. In cucumber, low nignt
temperature (18 ¢) resulted in an increased yield, but delayed

the start of yielding (Drews et al, 19E3). They alse reported

===

. o
that hign temperature (23 ) caused early bearing. This wasg

supported by Vooran (1?80);and according to him increasing night

-o 0 .l .
temperatursa rrom 10 —-20 ¢ delayed maturity. At same time éan
i ) . R - Q o .
increase tn  day temperature from 0 - 24 ¢ alsn decreaseg

earliness put insensitive to day length.

Slack and Hand (1981 reported that in cucuwnber the early
fruit yield rose with increasing right temperature Upto 235 < bust
showed no increase at day temperature ahbove Efjc. HelJj and Lint
L1782)  woarking witn  cucumber seenlings grown  av Ef - 27 «
temperature found that the later Planting produced more fruits
than early planting. Night temperature hag only a2 slight effect

C, ‘ . o
on fruit numbar per stem, but there was an aptimum near 1& .

Heissner and Drews (1985) in studies on yield increase in
green house cucrumber 1n relation to temperature condition found

that neither planting date ner night temperature affected the
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total yieid but both affected earliness.

Experiment with the cucumber hybrid {(cv T8KBA -77) showed
that the temperature requirement in the post transplanting period
varied with the growth stage. Upto mass flowering, day air
temperature of 20 - 30 o niéht air Lemperature not below 12 ¢ and
s0i1 temperature not below 17°c were reguired.. During Tlowering
and fruiting in nétural light, optimal day, night and ground
temperature combination were 26,— Ef’c, 15 - 1§’c and }7°c and 2§
—2;,c, 1£’c and Zg‘c respectively (Palkin, 1987).

.

Dunlap (17838) examined the germination rate and final

germination percentvage O0f four cultivarsg of Cugumis melon 1n
o ’ . . -D o L -
response to 1ncubation temperature of 20, 26 and 32 c and found

that germinatian of cultivar TAM-Uvalde was constantly slow at

o

(4} o
20 ¢, 26 c and 32

Uffelen (1%EB) in & glass house trial comparing the efrtect
of different temperature regimes on cucumbar revealsd Lthat
raising the average 24 hour temperature by loc advanced harvest
by 4 days when the rise was due to a higher night temperature.

However, when the rise was due to an increase in cay temperature,

4]

harvest was advanced by 1 days. A relatively high day
temperatures &glso iIincreased plant vigour and there were TfTewar

femals TFlowers 1in  the leaf axil thus reducing the number of

fruitlets to be thinned.

In cucumber, efficiency of assimilated O conversion into

-y
i



dry matter depended on tempefature and photoperiod. {(Kuree éﬁ
al., 1989);. Nacqﬁant (19873 studied the effect of various
environmental factors an the growth and development of melon ana
reported 'that' nigh light 1levels are necessary fTor flower
production. In cultivars foublons and Vedrantiais, fruit
;development was faster and fruits were larger when the minimum
night ftemperature was 19oc than when it was 15° ¢ . Temperature
above 350 - 4§ ¢ decrsased the sugar content and  increaased the
propartion of glassy Truits.

r

2.5 Effect of Irrigation

Water, the earth’'s most abundant compound is the single most
important factor limiting crop yield throughout the world. Water
available for agriculture is decreasing and this coupled with
aver 1hgreasing demand of the growing popuwlation for food and
fibre emphasize the need fmﬁ attaining the maxkimum beneTtit Trom

each unit of water wsed FTor irrigation.

Water wmelon, & cucurnitaceous vegetable requires plenty of
water Tor higher production. During the past many decades, lot of
works were done to study the etfect of irrigation on cucurbits.
However, there is littie information available on the affect of

) ‘
irrigation on water wmelon. The Iité;ature pertaining to tne

studies on  the effect of levels of irrigations on  cucwort

vegetables are reviewed hers under.



2.4 Effect of irrigation on growth attributes

Belik (1941} reparted that optimum conditions for cucumber
development during the early phase was B0 — 90 percent of fTull
moisture capacity. Flocker et al. (1945) found that frequent and
heavy irriéatiﬁn increased the vine growth apd succulence in
melans. Irrigation during the entire growing season was more

eTfective in cucumber than irrigation upto or atter cropping

started (Borna,1949).

Escobar and Gauaman (1974) naticed that in Mexican sSguash
the leaves of the plants-QHder higher water stress were thicker
and smaller, containing less water than Ehe plants under lower
water stress. l.eat area in cucuamber was graatly reduced undar
water stress (Cummins andg Wretchman, 19747,

Tomitaka (1974) repmrtea Nighest plant growin of cucumbers
at.a medium g0ll morsture level of pF2.0. Michael (1?73) revealed
that the soil mmisﬁure at about 15 cm depth should not be allowed
ta drop below 70 per ceént of total available molsture for hetter
growth of vegetabhle éropﬁ. FPai and Hukkeri(197%) observed that
for good growth of vegétables the so011 moisture %huuld ‘be
maintained at or above 75 percent of availability in the active

root zone.

Ortega and kretchman (1982) noticea that for cucumber plants

cv.Premier, a reduction in the rate of vine growth and the number

of nodes when plants were subjected to stress for a perind of one



week. Browth was found to be completely inhibited after twa weeks
of stress. Thomas (1984) found that bitter gourd responded well
to freguent irrlgations and higher lavels of fertilizers.
Frequeht irr&gatian at low depletion of available soil moisture
was  congenial for growth and development of cucurbits. However,

heavy irrigations at freguent intervals were Tound to be

detrimental for crop growth,

Desai and Patil (1984) reported that for water melon highest
plant growth was obtained from plants irrigated at IW/CPE ratio
of 1.0. Bhella (1988) studied the effect of trickle irrigation
and bilack mulcnhn on growth yield and mineral composition of water
meion and reported greatest stem growtn and early ana that total
yield obtained from plants grown  with polythene mulch - in

compination with trickle irrigation.

Hegde (1o88; indicatea that for water melon fregquent
irrigation,when the soil matrii potentizl at 1% cm deptihh  reached
- 23 EPa, resulted in maximum dry matter a&cumulatlun and
distribution, leaf area index (LAL),leaf area duration (LAD) and
net assimilation r#te (NAR) ,ileading to h1ghér fruit yiaeld

compared with irrigation at - 5C and — 70 KPa.

2

»0 Effect of irrigation on yield and yield attributes

Mo Gillivray (199%1) reported that yield of cantaloupes was

increased by irrigation. However the s1ze of .the fruit or total

soluble solids were not greacly atfectedg ov irrigation. The yielda



af cucumber was increased by an average of 1&.7 per cent by
irrigation bevare flowering,when soi1l moisture fell from ao

percent to 60 - &5 parcent of field capacity (Frolich and Henkel,

1941) .

Abolina gt al. (1963) abserved that the melon plants watered
regularly produced greater number of female flowers. Flacker et
gl . (1945) obtained satisfactory yields of melon by irrigating
when solil moisture tension at the 4% cm depth reached three bars.

They observed that yield increase by i1rrigation was mzainly due to

increage in fruwit size.

Molnar (1%65) found that  fruit set in melons was not
improved but fruit dvmp was raduced by irrigation. Has also
observed that the dry matter content of the JFruit was fot
-feduced, and a fTavourable ratio of sugars resulted,which enhanced

the gquality of the fruits.

Downes (1%&&) reported that average yield of melon was
increased when sprinkler irrigation at freqﬁent intervals was
practiced. Dunkel (195&4) reported that highest yield of cucumber
was abtained when s0il moisture did not drop below 70 per cent of

Tield capacity.

Bradley and Rhodeo (19&9) concluded thnat irrigation at 7, 14

and Z1 da&s interval was made very little difference to the vield.

of summer squash harvested frequently, but at the

k1

1 day

interval, the ones over yield was markedly reduced. Jassal et al.
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(1270 reported that fruit weight and fruit ‘yield werea
signiticantly increased in  musk melon by weekly irrigation

compared with fortnightly irrigation.

‘Meil and Zunineo (1972) observed that higher irrigation rate
with melon produced more and neavier melon with impraoved flavour

and decreased firmness, but  the dry matter content was

unatffectad,

Dimitrov (1973) showed that 3 field capacity af AG-70 per
cent maintained over the emtire season was the most economic
treatment for meleons. Hammet et gl. (1974) found that a constant

_supply at NOLsSEUre was necessary during the growtih of cucumber

especially auring flowering and fruiting.

Jagoda and Kaniszewski (1975) observed the yield and Fruit
quality were appreciably improved by irrigation. Irrigatian
lowered fruilt dry matter, vicamin C and sugar conbtent in botn
fresh and processed cucumber {(Krynska et 8leyl9748)., Elkner and
Radrikowska (1976) reported that irrigation particularly in
vears oOF 1om_rainfall increased Tirmness, impraved taste and
reaucad percentage of haollow cucumbers, but decreased dry
matter, sugar, total N and nitrate N in the fruit. Hignest
Rercenrvage of sugar content in the fruit occurred in unirrigated
plots irrigatea at the lowest Trequency (Carc ~and  Linsalata,

19771

Loomisg and Crandall (1977) wbserved Lhat moderate molsture

stress in cucumber had no significant effect on the grade or on
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the numoer of poorly developed Frults. Singh and S}ngh (1976
reparted that the yigild increased by i1rrigation in crops like
bitter gourd , round gourd and water melon was associated with
increased number Df.fruits per plants and increased fruit weight.

Abreu et al. (1978) obtained the highest average vyield af
13.02 thgl‘mhen irrigation was applied at 0.7 atmosphere. Rudich
gt 21.(1978) found fthat 1rrigation given during the fruit

development stage resulted in an avarage yield increase of 24.5

and 13.5 tha* but did not affect fruit quality.

Doorenbos and Kassan (1979 found that in dry climate with
moderate gvaparation and little rainfall, water melon produced an
acceptable vield (13 thgﬁ witn one heavy irrigatien in  the

beginning of - the growing periog, when the soil water over the.

full root zone is brought to field capacity.

Haymes and Ferring (1980) reported that 1rrlgétinn at 0.7
bar produced the higmnest yields of marketable sguash. However,
the number of marketable fruit was maximum with irrigation at 0.3

bar.,’

Chernovel * (1%980) reported that in cucumber the night
irrigated plants gave the highestc yield followed by evening,
morning  and midday irrigation. Henriksen (1980) showed “that &0
percent -mare Trults were praduced withn irrigation  tnan  without
irrigation. In general,irrigation impraved guality aAG reduced

the tendency towards spongy fruits, but did not imprave fTruit
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unifarmity. Twice as many fruits per plant and upto three. times
greater weight of fruit per plant were obtained by irrigation.
According to Katyal (1#85) during dry weather weskly irrigations

should be given in case of pumpkin and cucumber. .

Ware and Collum (1980) snowed that cucumber £rap require a
continous supply of moisture during the growing season. The most

critical period occurs at the time of fruiting.

CWith  musk melons, Kashi (1981) obtained makunum  yield and
enhanced solid content with irr1@atién intervals of & and 8 days.
Ortega and Kretchman (1982) nbserved that in cucumber the rate of
fruit growth was severely reduced in water stressed plants. Work
dane in asbh gourd at the Agronomic Resarch Station, Chalakudy
revealed that the number of fruits per plant and the weight of a
single fruit i1ncreased with increasse in the level of irrigation (
ICAR, 1982). 8Bmittle and Thﬁeadgill (19B82) obtainea Fhe highest
marketazble fruit yeild of 24.2 thgl from appliying i1rrigatiaon at

0.3 bar soil water tension.

Mannini and Roncuzzi (1983) showed that irrigscion at an
interval of 3o days did not affect cucumber yvield, but the
volume of, water applied was importanti Tau ¢t al .(1983) from
their two year study on pickling cucumber found that the highest
yield was obtained fram mul ti narvest operations with irrigation
at &0 percent available soil moisture level, whilelmamimum yield

was obtained with drrigation at 25 percent available soil

moisture lavel i1n the once over harvest operation.

Fl
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Pet gnd Garhner {(1983) in  trizls with musk melons obtained
higher . yields, larger fruit size and earlier maturity by
irrigating when sail mcisture tensions at the 25cm depth. reached
50 or 75 K Pa ;Dmpared with 25 KPa. Chander and Mangal(i983) from
their studies on  musk meion found that the best growth and
flcweriné was obtained from .plots irrigated .with 0.9 pan

evaporation coefficient.

Desai ang Patil (1984) in a trial with water melon {(cv Sugar
Baby) got the highest plant grawth and the Mighest yield from

Plants irrigated at IW/CPE ratio of 1.0.

Lakshmanan (1985) observed no gignificant difference in
yield between irrigating at 23, 50 and 79 percent depletion of
available so0il moisture for pumpkin,oriental pickling melon ar
a%h qoaurd. Jacoon {(198&) obtained high yleld'and growth for bitter

gourd irrigated at IW/CPE ratioc of 1.0

Hegde (19872 in a trail with water melon (cv Arke Manik)
shawed that irragation at — 25 KPa at a i5 cm dapth resulted in
highest fruit fresh weight andg dry weight but the T.S.8 content
was not markedly influencéd by the irrigation regime.:

Margal et al. (1987) wormiﬁg with wmusk melon reported in  a
two  year trial, plot irrigated at 0.8 and 1.0 pan evaporation
coefficient im the first vyear and at 0.4 and <.8 pan evapoaration
coefficient, in +the sscond year produced the highest yield.

Mannini and Ballina (1987} reported that for cucumber the Mighest



-t}

L

yf%ids and ‘individual furit weight in .an unheated green house
covered with corrigated ploythehe obtained with irrigation at

. maximumn evapotranspiration % 150%.

Asoegwu (1988) working with fluted pumpkin observed that
irrigatién prolonged the productive life of the crop and enhanced
the leaf and pod yiéld. Irrigating every 6 days produced
significantly higher number of seeds and the highest water use
efficiency, while irrigating every 3 days gave the-best leéaf

yield and the pod vield.

Pulekar and Patil (1988) in a two year study with water
melon revealed that the vield of water melon was significantly

increased due to irrigation scheduling at 10mm cumculative pan

evaporation (3 days interval).

According to Stansell and Smittle (1989) the marketable
fruit yield of summer squash was greatest and prolduction cost
per kg of marketable fruit were least when the plants were

irrigated at 25 KPa of soil water tension.

2.6 Method of irrigation

Bujanovaskaja(1970) observed that the root development in
field grown cucumber was better following flood irrigation than
following sprinkler irrigation or no irrigation.

Sharma and Dastnae(1970) emphasized that to achieve high



irrigation efficiency, unifoém water distribution and -unifa;m
high yieldg, check basin snould be microlevelled. Soldberg and
Bhmueli (1970) in a three year irrigation trial for equal water
consumption, observed that drip irrigation produced vyields of

melon twice as high as sprinkler irrigation,

Caro and Linsalata (1977 observed that furrow irrigation
increased the yieid and mean fruit weight in melon but did not
affect the number of frqitg}plant. Mondal (1978) conducted
experiments with pitcher irrigation using water melon, musk melon
and bottle gourd. The total yield of aach uf the three crops were
hignest with water replenishad évery Srd, 4th and alternate days

respectively.

Eingh and Singh (1978) in a comparative irrigation study of
drip and sprinkling at 5 days interval and Turrow irrigation in
bottle gourd, ridge gourd and water melon for vegetable
Rroduction in a hot arid climate tTound that total yields of all
the crops except ridge gourd were the highest with drip
irrigation. Henriksen (1980) found that for ridgs cucumbers there
was no significant diffterence 1n yield and quality between arip

irrigation and averheaa manual watering.

Balakumaran et al.(1982) studied the comparative effect of

Pitcher irrigation and poat watering 1n cucumber and reported that
yields were wslightly nigher in pot watereaq plotsy, but water
economy was appreclably greater under pitcher 1rrigation. Ready

and Rao (1983) warked an the response of bitter gourd to pitcher

~



and basin system of irrigation. The yieid was highest (21.&6Kg per

(4]

29m ) on plots with pitcher filled every 4th day and lowest (15.9
: 2

“—

kg per 25 m ) on plots with basin filled every 3th day. Jacob
(1986) found that in bitter gourd pitcher ir}igated plaots gave

the lowest yielg.

Mannini and Ballina (1987) reported that irrigation method
Nad no effect on the yield of cucumber grown in wuwnheated greea
house. EBhella (1988) working with water melon on cv tharlestong
Gray Qstainei greatest stem growth and early and total yvield Trom
plants grown with polythene mulch in combination with <trickle
irrigation. Trickle irrigated plants produced shallow roating
near the trickle emitter, non-irrigated plants © produced

relatively extended, deep and diffused root.

Fulekar and Patil (19€8) reported that among different
methods of irrigation layout, ring and basin one s=ide planting

gave significantly higher yield of water melon.

2.7 Irrigation scheduling based on evaporation data

AN evaporimeter is anp instrument. which integrates the .
effect aof all the diffarent climatx;_elements furnishing &hem
their natural weighthge (Dastnae, 1%47). Evaporation values
measured from a standard USWE class & open pan evaporimeter are
extensively used 4Dr scheduling of irrigatian using a suwitable
IW/CPE ratio (Sharma and Dastnae, 1969; Sharma et al. 1975;

Vamagevan, 1980;.



The applicability af different irrigation scheduling methods
were critically reviewed by Prihar et al. (1973) and they
‘cbserved that under Indian conditions, where instrumentation s
limited,"irrigétion scheduling based on application to a fixed
dapth after thé iapse o7 a given evéparation value from the USWE

pan evaporimeter nolds great promise.

Consumptive use of water which is the main part of water,
-requirement of & crop, is governed primarily by meteorological
parémeters. Tne hign corresponaence between water loss from an
evaporimeter and potential egvapotranspiration makes this approach
attractive for irrigation scheduling, as the evaparation is 2ASY
to monitor and the necessary @quipment 1s simple and easy to

maintain (Doorenbos and Pruitt, 1977).

Siagh and Singn (i??&) reported high total yields with drip
irrigation, at &5 per cent of the evaporation from a class A pan
evaporometer in crops like bottle gourd, round gourd and water
melaon in  loamy sand soils of hot arig regions. Studies on
scheduling irrigation to bitter gourd and cucumber at  the
Agronwnic Research Séatimn, Chalakudy 1indicated that 3 cm
irrigation at IW/CPE ratio ﬁf 0.4 was optimum for both the crops
in gsummer rice Tallows. (ICAR,1981}. Similar studies 1n ash gourd
recorded the highest yield at IW/CPE ratio of 1.0 which was on
par with the IW/CPE ratio of D.?.Bmfh these were significantly
superior to the IW/CPE ratio of 0.4 (ICAR, 19B2). The Crops were

!
however raised under shallow water table conditions.
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Desai and Patil (1984) found that af the Jour ‘irrigation
ratios (iN/CPE_O.&, 0.8, 1.0 and 1.2) good plant  growth, fruit
quality and the highest yield was ﬁbtained from water melon
irrigated at IW/CPE ratio of 1.0. Srinivas et al.(1984) studied
thae effect of 4 (25, SO, 75 and 100 %) levels of evaporation
repleniﬁﬁment iunder drip irrigation and furrow irrigation and
indicated that replenisnment of 29% evaporation loses undar drip
and 36 %0 70 % evaporation loses under furrow irrigation, were
optimum for realizing higher yields af water melon.

Thomas (1984) reported that'for bitter gourd, irrigation at
the IW/CPE ratio of 1.2 recorded the maximum net profit and net
return/rupee invested followed by IW/CPE ratio of U.8 in the
case of bitter gourd grown in summer rice fallﬁw. Jacob {(1984)
repm;ted that the highest yield was recorded by IW/CPE ratio oft

1.0 1n the case of bitter gourd grown during sdnmer.

The highest Qleld for snake gourd was obtained when
irrigated at IW/CPE ratic af 1.0 {(Thankamani,1987). Pulekar and
Patil (i9?88) in a twa year Study revealed that the vield of water
melon was significantly increased due to irrigation scheduling at
10 mm cumulatiye pan evaporation.

In water melan cultivars, practice of daily irrigation gave
the highest yield, followed Dy irrigation at IW/CPE ratio of
0.50, Pitcher irrigation recorded the highest water __use .

efficiency (0.27) wnhile irrigation at IW/CPE ratio of 0,50 showed

the maximum cost benetit ratio (KA, 19913,



)

2.8 Consumptive use and water requirement

According to Whitaker and Davis (1962) irrigation water
required for water melﬁn and cucumber was 130 ha mm sach and that
for pumpkinsg and summer and winter sguashes was 180 ha mm  each.
RDunkel (1964) showsed that optimal yields of cucumber coulq be

abtained, when &30 — 730 mm of water was applied.
]

Mell ard Zunino (1972) fepurted that the maXimum
evapotransipration 1in irrigated cantaloups was &0 ber cant of
potential evapatranspiraﬁion ‘ancd between Tlowering and fTruit
formation 1t was 55'per cent of potemtial evapotranspiration. The
water wuptare increased during fruit enlargement. At harvest,
water uptake was 85'pevceﬁt of potential evapotranspiration wnhich
aeclined ta 59D per cent by mid harvest. The water uptake at

e
s -1
successive growth stage of the melon crop was 5&0 m ha petween

=

~t -1
germifnation and fruit set, 1008 m ha upto fruit enlargement,
3 -1 N

BEEZ m ha upta prematurity and 280m ha to harvest,.

In an investigation to Tind out tne relationsnip between
gevelopment and water utilization i1n cucuwnber, Cselotel and
Varga (1973) reported that during the period upto the beginning
of flowering, the water up take was small, amounting to Tfive
liters per plant. In a 30 days pé;iod following thne beginning of
flowering the water uptake amounted to ZI0-31 litres per plant. In

the subsequent 3% day period corresponding to full development of

the fruits and the beginning of seed maturiby, water _ﬁptaﬁe"“

“was LO~-20 liters per plant.



In a study to find out the amount and nature of- watér
cornsumption ‘in muslk melon plants, Konishi (1974) found that the
total water consumption by a fruit bearing plant with & leaf area
of about 11000 cm was B3 -~ 90 liters. As the plant grows the
ratio of total water consumption per plant to pan  evapaoration
increased. fa a maximum at the netting stage and then declined
with ageing. He also obserged,that young leaves transpired faster
. than old leaves and most of the transpiration cccurﬁed when soil
pF was 1.6 to 2.00. Water consumption was less for &he plants

without fruits.

Tomitaka (1974) in studies in the cucumber observed that the
evapotrangpiration rate declined with a2 decrease 1in  the soil

moisture level. Pavlov (1974) observed that the highest yield of

-7 —
ar. s

cucumberg (Z2é.6 Kg m )} was obtained when 70 —100 1 m af water

was applied during the plant grawing phame in 20 — 23 individual

irrigations, fallowed by 480 - 370 1 m during fruiting in 92-%4

individual irrigations.

Loomis and Crandall (1977) in studies on the water
consumption of cucumbers, aobserved that consumptive use increased
during flowering and early fruiting and then leveled off during
late harvest. The total amount of water used during the later tug
month period of crop gromﬁh ranged from 300 ~ 400 mm over each of
the four years of tne experiment. The ratio (ke) of consunptive

use to evaparation from a pan evaporimeter increased to a ma: L mum
of 1.3, 10 agays after p1bking and then deglined but still

remained high when picking was terminated.



Doorenbos and Kassan (1979) showed that in the case d% watenr
melon, lthe water Pequiremént for the total growing period for a
130 day crop ranged fram 400 — &00 mm. Desai and Patil (1784)
worked on  Lhe consumptive wuse and water requirement of water
melon and fTound that the :on%umptive LEe increased as the
1rrxgaf1on levels 1ncrgased from Q.4 to }.2 IW/CPE ratios. The
increased irrigation levels also increased the water requirement
from 3460 to 330 mm. The optimum water reguirement ~far highest:

yield was 3540 mm

grinivas et al. (1964) working with water melon reported
that an increase in evaporation replenisnment increased the
relative water content, osmotic potential and yield,and decreased

water use efficisncy and canopy temperature.

Thomas - (1%84) rdported that tlhe consumptive uwuse ncreasaed
with increase 1n the level of irrigation in the case of bitter
gourd. According to Lakshmanan (128&8), treatments which received
freguent irrigation snuwed higher values af consumptive usge
tnrough out the crop  growth period in case of cucurb:t
vegetables. Tihis was supported by Jacob (1984) and Thanikamani
(1787). Heage (1987n) reported that for water melaon, maéer use
efficiency of the vield incrdased witn the decrease in irrigation
freguency.

Saftaoal (1987) worked out the water consumption by winter
squash at three different soil moisture tensions of %0, 50 and 80

KPfa as 12.79, 12.79 anagd 12.44 cm. The corrasponding values for



.the spring crop were 15.18 , 13.98 and 14.97 cm. Pulskar “and
Patil (1938) found that for irrigating water melon at 10mm
cumulative pan evaporaticon required 580 liters of water per two

plants.

2.9 Soil moisture depletion pattern

Whitaker and Davis (1942) reported that the root system of
all the economic cucurbits 1s extensive but shallow. They found
that root growtn often equals or exceeds vine growth laterally
and is very rapid and extensive in fhe upper 12 — 18 inches of
soil. Vittum and Flocker'(l?é?) pointed out that cucurbits are
with m;dium or deep root systems that require large amount of
water. Belik and Veselovskii (19735) reported that under
irrigation, the main root mass in water melon was found in the
B.9 - 17 em Eqil layer. Loomis and Crandall (1977) indicated that
cucumbers extracted S0 percent of the total amount of watepr
consumed Trom thne upper 30 cm of the soil pécfile, 30  percentg

from the next &0 cm and 10 percent from the next 30 cm.

Zabara (1978) observed that in irrigated cucumbers the root
distrioution at bearing was &4.5 per cent at @ — 10 cm depth,
28.5 per cent at 10 to Z0 cm depth and &.2 per cent at 20 to 30
em  depth. In the case of unirrigated.cucumbera the figurés were

33.7 per cent at O - 10 cwmy, 29 per cent at 10 to 20 cm and 14.9

per cent at 20 to 30 cm.

bDoorenbos and Kassan (1979) reparted that water melons can



deplete so1l water to a soil water tension of wv‘ujar- two
atmmspﬁere, without the yield being affected. They found that
the root Eyétem of water melon can Se deep and extensive ugto a
depthh of 1.5 to 2m. The active root zome where aost of the

water 1Is extracted under adequate water supply is limited to the

upperll to 1.35m.

Thomas }1984) revealed tnat in bitter gourd, the top 13cm of
thé soil layer accounted for 42 - 48 percent of the total
moisture depleted. The moisture wse from 15 to 30 cin layer was
as high as that from the nex£ S0cm soil layver below. The top
Z0cm layer cantributed about &6.71 percent of total water use.
Motsture depletion decreased rapidlf- with depth. It also
observed that in comparison with wet regions, dry regions
extracted more soll water from the lower soil layer. Similar

ubEervations were made by Lakshmanan (1985)

Ells gt 2l.(198%9)in a four year study on scheduling irrigatian
for cucumber concluded that the best combinzation of hign wield,
nigh' water wse efficiency and lowest number of irrigations was

ontainea by dirrigating when 40% of the avatlable water was

depleted.,
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" MATERIALS AND METHODS

]

The present investigation was carried out to study  the
influen&e uf‘ date of sowing and levels of irrigation on the
growth and yield of water melon, variety Arka Jyothi grown in
rice fallows. The experiment was conducted at the Rice Research:~
Station, Mannuthy, anissur, kerala during tne period from
‘November 1990 to April, 19%i. The details of the materials used
and techniques adopted during the course of the investigation are

briefly described below.

1. Materials

1.1 Site, Climatae ﬁnd Soil
The experimental area is situated at 10% I2'N latitude and |

?69 10°E 1ongt£tude and at an aititude of 22 M above the mean sea

}eval. The arva enyoys a hynic§l warin nuwnid tropical climate.

The data on the weatner conditions during tne crop growth

period are presented in Table -1 ang Figs 1,2 and 3.

Composite soil -samples fram O - &0 cm depth taken before
cammencement of experiment were used for the determination of

physicachemical properties and the data are presented in Table—

)

1.2 Cropping histary

The experimental site was double cropped wet land. The land

was usually left Tallow during the summer SO ABAN .



TABLE - 1

Mean Weekly weather parameters for the crop growth period

Pericd Date Week Maximum Minimum Sunshine Relative "Wind Total Total

No. No  temper- temper- hours humidity speed evapor- rainfall

ature ature ation
( “c) ( °c) (%) (km/h)  (mm) . (mm)
X Oct.29-Nov. 4 44 29.1 22.4 3.1 86 2.9 14.4 184.2
XTI Nov.05-Nov.11 45 31.2 21.1 7.8 79 1.6 24.2 -
Nov.12-Nov.1ls 46 31.1 22.8 5.3 79 1.5 20.2 0.6
Nov.19-Nov.25 47 33.1 23.2 7.6 . 69 3.3 26.0 -
Nov.26-Dec.02 48 31.8 23.4 5.8 64 10.9 34.7 0.8
XII Dzc.03-Dec.09 49 31.9 24.8 7.4 60 13.9 41.4 1.8
Dec.10-Dec.16 50  31.9 22.3 8.3 57 9.3 44.1 -
Dec.17-Dec.23 51 32.7 22.0 7.7 61 5.6 . 30.8 . -
Dec.24-Dec.31 52 32.5 23.5 8.2 57 10.5 56.2 -

I Jan.0l-Jan.07 1 33.1 22.1 7.8 67 2.6 31.2 3.9
Jan.08-Jan.14 2 33.4 21l.8 9.3 60 5.6 38.6 -
Jan.1l5-Jan.21 3 33.4 23.6 8.4 58 8.5 48.4 -
Jan.22-Jan.28 4 34.2 22.1 9.8 47 6.8 58.7 -
Jan.29-Feb.04 5 34.5 21.4 9.2 58 5.0 47.0 -

[43



Table 1 {Contd.)

Period.

No.

Date

Week
No.

Maximum
tempera-
ture

Minimum
temperature

Sunshine
hours .

Relative
humidity

Wind
speed

Total
evapor-
ation.

Total
rainfall

Feb.05-Feb.1l
Feb.12-Feb.18
Feb.19-Feb. 25
Feb.26-Mar.04

Mar.05-Mar.1l1l
Mar.l2-Mar.18
Mar.l9-Mar.25
Mar.26-apr,01

Apr.02-Apr.08
Apr.09-Apr.1l5
Apr.l6-Apr.22
Apr.23~-Apr.29
Apr.30-May.06

tE



) /Relative humidity($)

- Temperature(c
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Fig:1 - Weather condition

during the crop period
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Fig:2 - Weekly evaporation(mm) during the crop period
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Rainfall (mm)

Fig: 3- Weekly rainfall(mm)during the crop period
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Table -2

34

-8Baile. Charecteristics of the experimental site

1.

-
VRN

- Organic Carbon (4]

Mechanical Composition

Fraction

Course Sand 26.4%
Fine sand 24,172
Silt 22.46
Clay 27.31
Texural class Sandy

Physical Constants of thea

Constant Value

Field Capacity 19.48
(0.3 bars)

Moisture percentage 11.32
at 15 bars

Bulk density 1.34
(g cm™ )
Particle density 2.16

(g cm™= )

Chemical Properties

Deseription of the properties

A

Avallablie Mitrogen
(g ha—*

Available Phosphorus
(g ha=* )

L}

Available Fotassium
{kg ha™h :

Percent
compasition

Robinsons

Procedure
adopted

International

pipette method

(Piper,

clay loam

soil

%

%

19300

I.5.5.85 System

Procedure adupéed

Pressure plate

apparatus

(Richard, 1947)

Pressure plate

apparatus

(Richard, 1247)

Core method

(Blake,

1943)

Pycnometer method

Value

.33

v v
2335.8

127.4

(Blake,

1945}

Methdﬂ emp loyed

Walkley and Black
rapid titration
method{(Jackson, 1958)

Alkaline permangnate method
(Bubbiah and Asija, 1936)

Chilorostannous reduced
molybdophospherous blue
colour method in hydrochl-
oric acid System (Jackson,

17258)

Flame phaotometry, Neutral
normal ammonium acetrate



extraction (Jackson,1958)

50il reaction ( pH) 9.4 Soil water suspension ot
1:2.9 (Jackson,1958)

Electrical conductivity ir. 40 Bo

i1 water extract of
(mmnos cm— 2 )} i

2.3 (Jackson,1958)



1.3 Season

The experiment was conducted during the period PMovember,

1990 to April, 1991,
1.4 Variety

Nafer melon, variety Arka Jyoth:i, selected for this
investigation is an F1 hybrid developed by crossing water melon
line IIHMR 20 from Rajasthan and Crimson sweset from U.E.A released
from Indian Instituts of Horticulture, Bangalore. It is an @arly
.variety of 20 days duration. Fhe fruits have bfight crimson Tflesh
with good texture, flavour and high sugar cantent apd low seed

4

content.
1.5 Manures and Fertilizers

Crop management practices were done as per the package of
practices recammendations (AU, 198%). Farm yard manure at the
raée of 20 tonna2s p2r hectare was applied uniformly to all the
pits as basal dose. Ureas, super phosphate and Muriate of potash
ware used as tfertilizers to supply the reguired quantity of
nitrogen {(at the rate of 70 g N per héctare), phosphoraus (at
the rate of 25 Kg F 0 . per hectare’) ang potassium (at the rate

29
af 25 Kg K O per hectare) respectively. Nitrogen was applied in

-y

e

two splitvs, half as basal and the other half at the +time of

'vining. The wnols of F and K were applied basally.



2. Methods
2.1 Layout

The gxperiment was laid out in split plot design. The
treatments consistea of 7 dates of sQuing in the main plot and 4
levels of irrigation in the supb plot. The layout plan is given in

Fig =4

Letails of the treatments are given below.

Mainplot treatments ' Notations

(Sowing dates:

November st ' D
1

November 146th [§]
Docember lat D
Decembher 1&th [b]
4

December Iigs D
5

January 15th D
' &

January Z0th 1]
v

Subplot treatments

(Irrigation)

Irrigation at IW/CFE ratio of 1.6 - i
Irrigation at ;N/CPE ratio of 0.79 -~ I1
Irrigation at IW/CPE ratio of 3.50 - IL
Control-pat watering — 1 pot/day/pit - lu
. 4

The plot size was 3Im x Zm and there were 4 prts in each plot

Raving 2 plants 1n eacn pit. The SRAcCLNg given was 1.5m x 1.3m.



Fig: 4 - LAY OUT PLAN
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Treatments

Date of sowing
November lst
November 16th
December 1st
December 16th
Decembcr.Blat
January 15th

January 30th

Notation

D1
D2
D3
D4
D5
D6

D7

Levels of irrigation
Irrigation at

IN/CPE ratio of 1.0
Irrigation at

IW/CPE ratioc of 0.75
Irrigation at

IW/CPE ratioc of 0.50
Control - pot watering

1 pot/day/pit

Notation

Il

I2

I3

Iq

w ==



There were three replica%ions and the total number of plots were

B84. The depth of irrigation was 30 mm.

2.3 Cultural operatians

The land was plouéhed well and then levelled. Plots of 3m  x
Iin size were taken leaving buffer strips of im width all around
the plot. Area inside each plot was scrupulously levelled and
four pits of 30 cm depth and &0 cm diameter were taken at a

spacing of 1.5 m x 1.5 m

The pits were Tilled with top soil, and the recommended
quantity atf farm yard manure of 10 kg per pit. The basal dqose
of fertilizers were applied and mixed well with woil.

The seeds were soaiked overnight in water and sown on  the
prescribed date of sowing. The seedlings were thinned to two
plants par pit, tmé weeks atter sowing. Nitrogen was top dressed
at  the time of vining. The plots were kept weed free throughout
the crop growtn periad. Prophylactic spraying with Rogor was

given at fartnigntly intervals.

2.4 Irrigation

A presowing irrigation was given unitormly to all pits with
10 litres of water (1e, one pot). There after 10 litres of water
%e,(one pPot) was given daily upto the ZOvh day afser SoWINg.  From
Zlst day anwarﬁs irrigations were scheduled whern the cumulative

Ran evaporation values attained 30 mm, 40 wmm and &0 mm



Details of the irrigation treatment

Treatments Total Interval Quantity Pre-treat- Effective Total
Sowing Date Irrigation Number of of of ment rainfall guantity
irrigation irrigation water irrigation of water

\days) applied used

(mm}) (mm) \mm) (mm)

Il - 13 - 5-8 390 _ 200 114.7 704.7

12 10 7-11 300 200 114.7 614.7

DI I 7 9-14 210 200 114.7 524.7

14 daily - 500 200 114.7 814.7

Il 7 . 4-8 510 200 4.3 714.3

12 11 6-11 420 200 4.3 624.3

D2 I 8 8-14 3060 200 4.3 504.3

I4 daily - 620 200 4.3 824.3

Il 16 4-8 480 200 3.4 683.4

12 11 6-10 330 . 200 3.4 533.4

D3 13 B 8-12 240 200 3.4 443.4

I daily - 570 200 3.4 773.4



Table ~3 (Contd. )

Treatments Total

Sowing Date Irrigation Number of
) irrigation
Il 16
12 11
D 1, 7
I4 daily
Il 16
I2 12
D5 I3 8
Ia daily
Il 14
12 10
D& 13- 7
Ia daily

Interval Quantity  Pre-treat- Effective Total
of of ment rainfall quantity
irrigation water irrigatiaon of water

(days} applied used

(mm) (mm) (mm; (mm)

4-7 480 200 3.4 683.4

5-8 330 200 3.4 533.4

8-12 210 | 200 ~ 3.4 413.4

- 560 200 3.4 763.4

3-7 480 200 3.4 683.4

6-9 360 200 3.4 563.4

8-12 240 200 3.4 443. 4

- 540 200 3.4 743.4

4-9 420 200 28.4 648.4

6-13 300 200 28.4 528.4

8-15 210 200 ZB:k 438.4

- 520 200 28.4 748.4

oY



Table -3 (Contd.)

Treatments Total = Interval Quantity Pre-treat- Effective Total
Sowing Date Irrigation Number of of of ment °~  rainfall quantity
irrigation irrigation water irrigation of water

(days} applied ) . used

(mm) (mm) (mm) (mm)

I ' 13 4-8 390 200 50.2 640.2

12 g 7-10 270 200 50.2 520.2

D7 I3 6 B-13 180 200 50.2 430.2

I4 daily - 500 200 50.2 750.2

1%



raspectively tor the IW/CPE ratios 1.0, ¢G.73 and 0.50. &raduated
bucket o7 13 liters capacity was used to supply water to the

plots.

For the treatment I 10 litres af water was applied per pit
&4 .
per . day till the end of the experiment.

The details of the irrigdtion are pregented in Table-3.
2.3 Harvesting

The fruits were harvested as and when they matured, the
maturity being Jjuaged by visual opbservation. The harvesting was

conpleted by %0 days atter SOWENG .

2.6 Observation

k3

4.1 FHiometric Observation
(a} Length of vine

The length of the vine in omn was recorded at 30 and &7 days

aftter sowing.
(b} Moade at which the first female flower appeared

The nade at which the first female flower appeared was

counted from the cotyledon node and recorded.
{(c) Days to picking maturity

The female flowers per plot were taggeo at thne time of

opening and the number of days taken Trom ‘flowsring vill harvest



was noted and the mean worked out.

(d) Days_taken for thé first female flower to open

The number of days taken by the Tirst female to open from
the date of sowing was recorded.

(e) Number of female flowers

The number of female flowers produced per plant at 30 and 60

days after sowing was counted."
|

(f) Number of male flowers

The number of male flowers produced per plant at 30 and 60

days after sowing was counted.
(g) Sex ratio
The male to female flower ratio was recorded .
(h) Number of fruit per plot

The number of fruits harvested from each plot was counted

and recorded.

After harvest, 10 fruits were randomly selected from each
treatment for recording the following measurements.

(i) wWeight of fruit

weight of 10 fruits were recorded in Kg ang the mean weight



worked out. - ' /
(j) Birth of fruit

Girth was recorded from the middle of the Truit in cm  and

averaged for the 10 fTruits.
(k) Number of seeds per fruit

Number of seeds contained in each fruit was counted and the

average Tor 10 fruits worked out.
(1) Hundred sesd waight

Seeds extracted from the ripe fruits were washed and dried
'unifarmly, hundred bold seeds were selected From each treatment

and the weight recorded in g.

(m) T.5.5 (¢ Brix)

Total soluble solids of the Truits were estimated using a

pocket refractometer and the average for 10 Truits worked out.

(n; Yield

Total weight of fruit harvested from sach plot was recorded

and the yield in tonnes per hectare was worked out.



(o) Total dry matter production

Total dry matter production in g per plant was worked out.

.

Z2.6.2 Water use efficiency

Water use efficiency was worked out by aividing the total
crop yield by the amount of water used and is expressed in kg ha

-1
mm .

2.6.3 Sail moisture studies

(a) Soil sampling

Soil samples were collectsd at three depths, 0 to iS5 cm, 15
to Z0o cm,y, and 30 to &0 em using an auger, before and 24 hours
after irrigation. Moisture estimations were made by gravimetric

method and expressed as percentage on oven dry basisc,.

(b) Consumptive use

Consumptive Use  was  gomputed fFraom  the soil moisture
depletion data. The potential evapotranspiration tor the perind
24 hours " after irrigation " was computed TFrom class A pan
evaporation data. The effective rainfall determined based on the
50il moisture contént and the potential evapotrangpiration were
aisc taken in to account far computing consumptive use. Seasonal
consumptive use was calculated by summing up the consumptive use

values for each sampling interval.



(c} Moisture depletion pattern

The average relative s011 moiéturg depletion from each so;l
layer iH the root zone was worked out Tor each irrigation
interval. The potvenctial evapotranspiration values far the 24
hours a%ter each irrigation, extrapolated from the class A pan
evapuration data were added to the agepletion in the first layer
and the total loss from each layer was determined on percentage
basis at the ena or the periad.

q|
2.7 Meteorolagical abservations

The daily valuwes of meteorological factors recorded at  the
meteorological aohservatory af College of Horticulture,

Vellanikkara were collected.

2.8 Statistical Analysis

The data obtzined were subjected to statistical scrutiny and
interpreted adopting thne methods suggested by Panse and Sukhatane

(1934).

Simple linear correlation between two important yield
characters, and the weekly weather parameters for the overlapping

periods from 1 to 13 weeks after souing were worked out.

The yield characters selected are : -

1. Yield per plot in Kg



-
-
‘.\

2. Tetal dry matter praoduaction in g

The weather elements wsed far the study were maximum
temperature, <emperature range and relative numidity. »Multiple
linear regressian equations were developed between the tTwo yield
characters and weather eglements. A comparison betwegen yield per
plot in Kg and  -total dry matter production in g estimated from

these regression equations and the actuwals is also made.



}\?eju/ t4



RESULTS

During the course of the investigation, observation on
. - various biometric qﬁaracters were recorded to study the influence
of dates m% sowing and levels aof irrigation on the growth and
yield of water melon cv Arka Jyothi in rice fallows. The data
were subjected to statistical analysis and the results are

‘presented below. The notations used in the result are as follows

Dy Movembar lst sowing

D= November 1&th sowing
Dx December 1st sowing

Da December l&th sowing

Da December Zlst sowing

Dea January 13th sowing

D January I0th sowing

I, . Irrigation. at IW/CPE ratio of 1.0

I-. Irrigation at IW/CPe ratio of 0.73

I= Irrigation at IW/CPE ratioco of 0.

Lh

o}
1a Control pot watering 1 pot/day/pit

DAS Days atter sowlng

1. Biometric Observations
1.1 Length af vine
The mean values of length of vine precorded at 20 and &0 DAS

are presented in Tableo<4 ¥ and its anlaiysis of variance in

Appendix— I.

Length of vine was signiticantly affected by diffearent dates

of sowing. The ccrop soun on November 1&th, Dz recorded tie



Table — 4

Length aof vine at 30 and &0 days after sowing

—— —— e —— —

Treatments. - Vine length (cm)
20 DAS &0 DPAg

Date af sawing T v
D1 23.36 &B7 2T
DE_ 57.44 b2 .28

’ D3 53.58 675,62
D4 52.27, 665 . 62
D5 . 42.7% &&64.17
b& 47 .82 &57 .58
D7 4&.:3 &34 .39
SEM: | G459 1.73
CD 1.537 9.3&

Irrigation
I, 33 .87 &B4 . 4G
I= 45 .38 &61 .43
I 48. 60 &38.72
Ia 54.33 &8E.20
SEMX 0. SB8& 1.33
()] - 1.10386 S.81




50

highest wvihe length of 57.46 cm 30 DAS, followed by the
treatment D= which was on par with the treatments D, and Da. The
sowing date D> recorded the lowest vine length. and was

significantly inferior to De and Daa

at &0 DAS, the crop sown on Novemher 16th, Dz produced the
highest wvine length -of 672.22cm, which was on par with treatment
D,. This was followad by treatment Dz and was significantly

superior %o Da and Da. The sowing date D» recorded the lowest

vine length, and was on par with treatment Do

As  evident from the table, the length of vine at 30 days
after sowing and at 60 DAS wa; significantly influenced by
irrigation. The pot watering method, I. recorded the highest
vfne length of 54.33cm and 686.20 cm. at 30 DAS and at &0 DAS
respectively, which was on par with treatment I, . Vine length
dec}eased with the decreas{ng lavels of irrigation and | Ig
recorded the lowest vine lqufh which was on par with Iz, both at

30 and &0 days after sowing.

L]

The ‘interaction effect between date of sowing and levels of
irrigation on vine length recorded at 30 and &0 DAS was not

significant.

1.2 Node at which the first female flower appeared

The data pertaining to the node at which the first female
flower appeared are given in Table. S and its analysis of

variance in Appendix - II.

As clear from the table, the node at which the firgt female



Table - 5

Da&a taken for first female flower to appearn
nade at winich the first female flower was
produced and the days to picking maturity

Days taken MNode at which Days to

for first _ first famale " picking

female flower flower wis maturity
Treatments to appear produced

Date af scowing

D1 3017 11.27 46. 44
Dz TE.E9 \12.41 As.07
D3 31.&4 10.75 47 .68
D4 . TO.0B 10.55 44,03
D3 B3I 19.05 43,94
D& 50,83 5.68 4% .85
D7 BT B3 .74 A2 .58
SEM+ ‘ 5. 193 0.295 0.451
CD (.595 L 0.90 1.39
Irrigation .
Ta 29,63 10.17 44,31
I= 1.33 T 1o0.92 45,61
I 31.30 11.36 _ 46,09
I 0 25,62 10.26 43 .64
SEME: 0. 126 0.29 O.14
co 0. Fbé G472 0. 42




flower appeared showed significant wvariation depending an the
different dates of sowing. . The date of sowing treatment D-» took
the least number of nodes for the female flower praduction.
However it was on pPar with Ds, Ds and Dsa . The treatment Dz took
significantly more number of nodes for female flower production,
followed by the treatment Ds y which was on par with the

treatment Ds.

The irrigation treatment 1. took the least number of nodesg
far female flower production. However it was on par with I4.
‘The treatment Is took significantly more number of nades far

female flower production, followsad by the treatment Is.

The interaction effect of irrigation and date of sowing on
node at which .the first female flouwer appeared was not

significant.
1.3. Days to picking maturity

The mean number of days taken to attain picking maturity
from flowering are shown in Table.5 and its analysis of variance

in Appendix_— II.

The date of sowing Ds took the maximum number of days to
reach picking maturity, which was on par with Dy. This was
followed by the treatment Dz, but it was on par with Da and Dn.
The least number of days was taken by D» which was on par with

Deans

The irrigation -treatment I. took the least numbewr of days

’
to reach picking maturity, followed by.II, Iz, Ix.



The interaction effect of irrigation and date of sowing on

picking maturity was not significant.
1.4 Days taken for the first female flower to open

The data pertainingtothe mean number of days taken for the
first female flower to open are given iﬁ Table-5 and the analysis

of variance in Appendix-I11I.

As evident from the table, the dates of sowing significantly
influenced the number of days taken for female flower production.
The date of sowing Dz took more number of days for production of
female flower, which was followed by the treatment Ds and De
respectively. The dates of sowing De y Di and Ds were on par and
they took 30.3%9, 3I0.17 and 30.08 days respectively for female
flower praduction.l The treatment D»> took significantly the least

number of days for production of female flawers.

Higher levels of irrigation hastened the female flower
- production. The treatment I; produced female flowers earlier than
all other treatments and it was on par with~I;. The treatment Iz
significantly, toaok more days for female flower production and was

on par with Ix.

The interaction effect of' date of sowing and levels of
irrigation on days taken far the first female flower to open was

not significant.



1.5 Number of female flowers produced at 30 and &0 days

after sowing

The data on the total number of female flowers produced at
30 and &0 DASlére Liven in Table-& and the analysis of variance

in Appendix.IlI. Illustrations are given in Figs 5 and &.

At 30 DAS, the highest number of female Flowers were
produced by the treatment Dz. There was no significant
difference among other dates of sowing with respect to famale

flower production.

Among the different dates of sowing, the treatment Do

| .
produced the maximum number of female flpwers ai &O days aftaer
sowing and was on par with D:. The dates of sowing Dx and Da

were on par. The treatment D» produced the ieast number of

female flowers, but was on ‘par with Ds and Da.

The total number of female flowers produced at 30 DAS
increased progressively with higher levels of irrigation. ie, I
and I;. The treatments Iz and Iz praoduced significantly less

number of female flowers.

Among the levels of irrigation, & similar trend was noticed
at &0 DAS, with respect to female flower production. jhe
frequently irrigated treatments Is and I; recorded the highest
value. The treatmets Iz and I= prﬁduced less number of female

flowers and were inferior to I, and I..

The interaction effect of date of sowing and leyels_of

irrigation on the tetal number of female flowers produced at IO



Table - &

NMumber of female flowers produced at 30 and &0 days after S0wing

Treatment 30 DAS &3 DAS
 bate of sewing T
D1 0.71 &.81
Dz 1.58 7.28
D= 0,62 &.27
D4 D.&6 3.89
LS Q.88 9.34
D& .52 .39
g . EE S.18
SEME 0.18 0.179
(393 .85 C0.a3
Irrigation

La .93 &.Z20
Iz 0.47 5.92
Ix .44 5.461
Ia 1.13 &.38
SEME .09 O.0%



Fig:

5 - Effect of date of sowing on the number of female flowers

produced at 30 and 60 days after sowing
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6 - Effect of irrigation on the number of female flowers produced
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and &0 DAS was not significant,

1.6 Number of male flowers produced at 30 and 60 days after

sowing

The mean ndnber of male fldwers produced per plant at 30 and
&0 DAS are presented in Table.7 and its analysis of variance

table is given in Appendix_III

At 36 DAS, the highest numbar of male flowers were produced
by the crop sown on November 16th,D=z, followed by the treatment
Dy. The treatmﬁnt Ds, Da and Des were on pér and were inferior to
Dz and Dix. +he treatment D- produced the least number of male

flowers, followed by the treatment Ds.

But at &0 DAS, the trend was different with respect to male
flower -~production. The highest number of male flowers were
produced by thé treatment D. and was on par with Ds and D»,. The
treatment D4 and Dz were on par. The crop sown on November 1lst,
Dy produced the least number of male flowers followed by the

treatment D=z.

The highest number of male flowers produced af 30 DAS by the
treatment Jeceiving the highest levels of irrigation ie, (a4 and
I:. The treatments Iz and I= produced significantly less number

of male flowers.

Among the different levels of irrigation, a similar trend

was noticed at 60 DAS, with respect to male flower production.
The frequently. irrigated treatments I. and 1, recorded the

highest value and were significantly differant from each oather,



Tabie - 7

Number of male flowers produced at 30 and &0 days atter sowing

- fMumper of male flowers
Treatment 20 DRSS &0 DAS

Date of sowing

D1 ? .85 26.84
D2 12.18 30.55

b3 .23 I7.12
B4 \ 8.72 38,48
D3 B.6% 46,12
ba B.34 46.38
D7 7.6% 41.24
SEM* 0.2 .57
D 0. 70 1.78

Irrigation

I 740 39.25

I= §.68 7.2

I= £.53 3722
la 10.34 4G .50
SEME 0.0y G.2T
co 0,284 0.67




-with I4 registering the highest value for male flower productian.
The treatments I= and Ix were on par and were ingferior to I,

and I,.

The interaction effect of date of sowing and levels of

irrigation on the male flower production was not significant.

1.7 Sex ratio
The mean value of sex ratio foar the different treatments are
given in Table. 8 and the analysis of variance is given in

Appendix_IV. Illustrations are given in Figs— 7 and 8.

L

There was gignificant d&fference in the value ﬁf sex ratio
among different dates of sowing. The lowest male female flower
ratio value was obtained from the Crop sown on November téth, D=,
which was on pair with Dy;. The sex ratio value progressively
increased with later dates of sowing D=, Da, Ds, Ds and D-
respectively and were significantly different from each other,

with D> registering the highest value far sex ratio.

The mean valﬁes of male female flower ratio value
significantly decreased with increasing levels of irrigation.
The lowest sex ratio was obtained from the treatment I. and
praogressively increased with lower levels of irrigation viz I,.,

Iz and I=x respectively.

The interactiaon effect uwas significant. The highest sex

ratio value was recorded by the treatment combination Dy ¥ I..



Table - 8

"""""" Treatment gex ratie
"""""" Date of sowing T
D1 4,09
Dz 4,05
B3I 5.91
b4 &.5%

DS " 8.29
& B.&0
b7 ' 83.73
SEM* G.05
CD .16

Irrigation
I, &.a45
Io &.76
I & .87
I, &34
SEMt: Galrl



Table — B(a) -

Combined effect of date of sowing and levels
of irrigation on sex ratio

Treatments I, Lo I Ia
bi 4.05 4.14 .22 3.98
D=2 .78 4.12 4,14 .98
D3 3.80 &.10 & 20 5.95
D4 6.32 4,80 6.90 &.38
0 g.13 B.37 8.42 8.06
D& E.3& B8.89 8.%72 B.24
D7 B8.53 8.95 .08 8.45

SEME 0.049

D Giald



Fig: 7 - Effect of date of sowing on sex ratio
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1.8 The Number af fruits per plot
The mean number of fruits produced per plot are presented in
Table-? and the analysis of variance is given in Appendix-VI.

Illustrations are given in Figs— 9 and 10

With' respect to number of fruits per plot, the crop socwn an
Navember 1é&th ,D= produced the maximum number of fruits per plot(
10 Afruits). The - treatments Dsay, Dy, D=y, Das, Do were on par and
were significantly inferior to DPz. The treatment Ds produced the

lowest number of fruits per plot.

Amaong the different levels of irrigation treaztment Ia
produced the maximum number of fruit per plot which was on par
with Ia. The treatment Iz and Is were on par and were

significantly inferior to is and I,.
The interaction effect was not significant.

1.2 Weight aof fruit
The mean weight of fruits for the different treatments are
given 1in Table - 9 and the analysis of variance is given in

Appendix~VI. Illustrations are given in Figs — @ and 10.

The date of sowing Dz recorded the highest mean weight of
fruit (3.60Kg) which was on par with Dz, followed by the date D;.
The treatments Da, Ds and De were on par and were inferior to D=,

Ds and Dai. The lowest wvalue Tfor mean weight of fruit was

recarded by D» (3.20Kg).

The mean weight of fruits was highest for the irrigation

treatment Is (3.53Kg) which was on par with Igy. The treatments



Table ~ 9

Weight of fruit and number of fruits per plant

Treatments weight of Number of fruits
: fruit (Kg) per plat
Date of sawing T
D1 Z.40 B8.08
D2 Iu&0 1G.O0
D3 3.50 7.73
D4 I.38 G.16
D5 .2 7.75
Dé .24 7.73
DY S.20 7.41
SEM+® | 0.0404 G196
=D Wall4g Caaul

Irrigation

I, 3.90 .37
I I.23 7 .47
I= I.23 7.51
Ia 5.93 E.9U
SEME 6.632 0.241
cD .93 G.747

Bt e e e st S ke s e e s —— ——— e T T e e e i e et . Bt ey e At B ey e e e i



Weight of fruit (kg)
Girth of fruit(cm)
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Number of fruits per plot

Weight of fruit(kg)
Girth of fruit(cm)

Fig: 10 - Effect of irrigation
weight of fruit(kg)

on the number of fruits per plot/

and girth of fruit(cm)
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T T T Rt TIRAENtLY infaerior to I, and
Il,l
The combined effect of dates of BOWing ond lavels of

irrigation on the welght of fruit was not significant,

1.10 Birth of fruit
Y .
The mean values for the girth of fruit are given in Table-10
and  the - analysis of variance is given 1in Appendix- IV,

Illustrations are given in Figs - 9 ang 10.

-The date of BOWIiNG Da produced frujts with the highest girth
(58.38 cm) « The treatmants Dx, D1 and Ny, were on par and wers
infarior to Da. This wﬁs followed by Dwy Day D» but
Bighi*icantly different from each other with D, registering the

lowast girth.

The mean girth of frult was highest for the irrigation
treatmant I, (52.86em) which was on par with I,. The treatments

Ia and Is were on par and ware inferior to I, and 1I,.
The interaction rffect was not significant.

1.11 Number of seeds per fruit .
i

The data relating to the mean number of seeds per fruit are
given in Table -~ 11 and the analysis of variance ig given in
Appendixn-=v,

The treatmaent Na produced the highest numher of SRade per

1

fruit which was on par with n,, pa, b, Na, Nw and n.. The

treatment D, pPreduced  the lowsst number of seeds per fruit but

Was on Par with treatment Das



Girth of fruirt

--—---—----------—----—-—----—-—--—---n-m--m-m———--»----.--.-—.___._..._._-.--.._H...-..-.._-.__-.-.-......_......-....-__--.._...-...4..-—.—..__._.-.._

Date of sowing

o1
Dz
D3
D4
LS
D&
D7
SEM*

co

Irrigation

45 .98

44.83



Table - 11

Number of seeds per fruit and hundred seed weight

Treatments Seedgs per fruit 100 seed weight
(g}

Date of sowing

D1 481 .21 5H.43

D2 : 500,33 65.44

D3 474 .58 6.30

D4 7273 &.51

D5 462 .41 5.82

Dé 4533 . 41 7.2&

D7 409 .00 7 44

SEME ‘ ' 15.1%9 G.014

(3 ' 45.81 0,044
Irrigation

Iy 4735.89 6.77

Iz 452.09 &.80

I= 464.71 &£.82

Ia 470.14 4a.78

SEMx 12.25 O.0LL7

CDh 39.02 0LWD33



Table — 11 (a)

Combined effect of date of sowing and levels of irrigation
on hundred seed weight {(g)

T A A L 11 LAl S04 Ml ML L o S M 008 M4 ) AR AR A S ek ok Sl e 1t P09 P o S A A AL e okt Smng o Lo e S B P e S Sk JbHL b Aok et St S o e A i P e Al b e e

Treatments I, Iz 1w lag
b1 &.ddb b.41 & 43 4.45
D2 a4 &.44 &.43 &.46
D3 &H.52 &5l &.81 &.48
D4 &.48 &.63 L.hé G.62
D5 b B4 &6.78 6.82 6.88
Dé& 7.28 718 7.18 742
D7 7.41 7 .44 7.43 7 .40



The irrigation treatments I;, I4, Ix and Iz were on par.

The highest value was recorded by I; (473.85).
The interaction effect was not significant.

1.12 Hundred seed weight
The mean values for the hundred seed weight are given in

table - 11 and the analysis of variance is given in appendix-V .

The crop sown on January 3I0th,D> was significantly superior
to other treatments. This was followed by D and Ds and are
significantly different from each other with Pb registering the
higher value. The treatments Das and Ds were on par and were

superior ta Dz and Di, which were on par.

The irrigation treatment Ix was significantly superior to
other treatments and on par with Iz . The treatment Is and I

were on par and were significantly inferior to Iz and Ix.

The interaction effect of date of sowing and levels of
irrigation had a significant influence on hundred seed weight and
the highest value was recorded by the treatment combination, D» x

I« and the lowest by Dy x I=.

1.13 Total soluble saolids
The mean values of T.5.5 are presented in Table —-12 and its

analysis of variance in Appendix-.V.

The T.5.5 content was not significantly affected by

different dates of sowing.. The January 15th date of sowing

produced the fruits with highest T.5.8 content but was par with



Table - 12

T.5.5 of fruit

T e o o T e e e e e e et e e e e et o o o ol it e e (o . L i e o o L bt e e e P s s o o $mt8 b . . e e S e e ot S e e e . 1 e

D1 11.75
Dz 11.83
DI ‘ 11.75
D4 11.&8
D3 ) 11.73
L& 12.00
L7 . 11.91
SEMx: .l
Cb 0.409
Irrigation
I, 11.32
Iz 12.09
Im 12.&61
Ia 11.00
SEMx Gu133
CD O.421



all other treatments. The sowing date, Da4 produced the fruits

with lowest T.S5.5 content

As evident from the Table, the T.S5.5 content was
significaﬁtly .influenced by irrigation. The treatment I
produced the fruits with highest T.5.S content (12.&1%) followed
by Iz and was significantly inferior to Ix. The lowest T.S5.S
content was recorded in treatment Is. and was significantly

inferior to the treatment I,.

The interaction effect of irrigation and date of sowing on

T.5.5 content of the fruit was not significant.

1.14 Yield
Mean values of +the yield in Kg per plot and Kg per ha are

given in Table =~- 13 and the analysis of variance is given in

Appendix.VI. Illustrations are given in Figs - 11 and 12.

Among the dates of saowing, tﬁe highest yield was produced by
the second date of sowing Dz which was significantly superior to
other date of sowing. This was followed by treatment D: and Dx
and were significantly different from each other. The treatments
Da and Ds were an par. The treatment Dy produced the lowest

yield and was on par with Ds.

The treatment Is recorded the highest yield and was on par
with treatment I, . The treatment Iz and Isx were' on par and were

gsignificantly inferior to treatments I4 and Iy.

The interaction effect of irrigation and date of sowing was

not significant.



Table -~

Yield

13

in

per

plot,

per ha and

praductionig)

PR

total dry matter'

Total dry
matter production

(gl

T T 1 e 7D ATy s Y ey By T W P ST et FEPR e e YR i i PR et o7 NS0 vt MM P et At S i St (it Ll o e e S S S S i S S o Ao S T S e S, o S oy S W e v

Date af sowing

D1

D3

D&

D7

SEM*

cD

Irrigation

I
Iz
Ia

{a

S5+

29.49 \

28.45

28.16

27.93

27.18

0.2890

0.89

I4721.8

La-l

I7/EF2.91
S2772.75
S1096.73
J1295.71

10464 .33

J0207 .91

968. 886

I0063.71
JO621 .23
2GPFQ .57
I9484.1%
S71.219

1060.83

179.33
i88.25
16B.60
165.31
162.64
156.00
150.90
1.104

340

172.07
161.37
148.98
179.87

.41



.Table - 13(a)

Tombined effect ot date of sowing and levels of
irrigation on total dry matter production (9’

Tgeatménts I, I I= Ia
D1 194,50 170,44 155.70 197.5&
Lz 202,346 183.80 1a3 .60 201.23
D3 i84.10 158.17 147.73 184.40
D4 1?8.00\ 158.14 147.40 177.40
b3S C173.50 157 .04 143 .00 175.10
D& 164,03 1506.53 144 .2& 1&£5.20
D7 157.17 149.30 139.17 158.00

-__.-.-_.—....._-..—.—.._—.._._...-._.-.—....._.—-_-..-..._...--...—....-.mu——.-__.-.....—_._.—.—-



Fig: 11 ~ Effect of date of sowing on the yield(thahl)
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— Effect of irrigation on the yield(tha_l)

Fig: 12
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"1.15 Total dry matter production
The total dry matter produced by the plant is given in Table.

B L and the analysis of variance is given in Appendix-VI.

The crop sown on Novembepr 16vth |, Dz was significantly
superior -to all other dates of sowing with respect to total dry
matter pruducticﬁ and this was followed by the tregtment D:. The
treatments Dz and D. were on Par and were significantly inferiar
to D= and D;. These were followed by Da, D& and D» and were

significantly different from each other.

Irrigation treatments‘significantly influenced the total dry
matter production per plant and the highest value was recarded by
I which was on par with I.. The ftreatment Iz Qas significantly
lower than the treatments I, and 1I,. The least value was
recorded by Ix which was significantly inferior to all other

treétments.

The interaction effect of date of sowing and levels of
irrigation Mas significant influence on total dry matter

praduction. The highest value was produced by Do x I,.

2. Field water uselefficiency

Mean vafﬁes d% the field water use efficiency in kg ha mm—?
and the currespunding water used for different treatments are
given jn Table - 14 and the analysis of variance table is

provided in the Appendix-VII.

The date of sowing Dz recorded the significantly the-hfghest

value (57.88 kg ha mm—') with respect to water use atficiency.



Table - 14

Mean” table for the warer applied and field water use efficiency

——._._-..—_...-._.___-__.-._._-—-_-__.-_—_._.._._....-._-_._.._.__.._-..-......._._._.._.—._._.—_-_-_-_—.—-—_-_._-.__.—.._._—._.__.__.....

Total waterpr Field water use efficiency

Treatments ‘applied (mm) kg ha mm—:z
Bute o smuing T

Dy &&d .7 33.12

D 668, B ' 57.88

Dz &08 ., 4 ' 55.71

Da 378, 4 4072

Ere 608,11 32.67

D, 596, S9E.82

L ags.2 S2.85

BEME - O.E1e -

CD - 2.82
Irrigation

I &79 .68 , 91.52

I 952,68 54,69

Ix 45é& .80 68,73

Ia 77I.97 49,63

SEM* - 0.9z

cD ~ , 2.65

_.—._.._-_-_._._—._._.....-___-.._._.—.....,...-..--__....._._.__...__......-_..._.-_-_._.—_..._._.._._....-_._._.._...._._....._.-_—.——._—_..-.-_-.......—._.___._



The dates of sowing Ds, D,, Doy D: and D> were QN par and were
_significantly inferior to Da. The date of S0wing Ds recorded the
lowest value (52,47 kg ha mm=*) and was significantly inferiaor to

all other treatments.

The‘irrigation treatment Ig registered the highest watep use
efficiency of 4%.73 kg ha mm=* which was significantly superior
to other treatments. The treatment I. recorded the next highest
water use efficiency follawed by I: and I, and were significantly

different fram edch other.
The interaction effect was not significant.

3. S0il moisture studies
P | Consumptive use

The mean values for consumptive use fram the 21st day after
sowing are given. in Table_15. The calculation of Caonsumptive use
fram the daily irrigated Plots was not Possible., The consumptive
Use was worked out by gravimetric methad from soil maisture
studies for the irrigatian_ treatments at different dgtes of
Sowing. The highest consumptive use was abserved in Dz(402.90

mm) followed by Diy. Day, D=, Ds, D and D-.

Among  the irrigation treatments the highest values were
recorded by I, (432.40 mm) followed by In (355,94 mm) and Ix

(298.05 mm).

3.2 S0il ‘moisture depletion

Mean values of s0il moisture depletion are given in Table_.1& -

v

and illustrated in Fig. 13Z. 1In all the treatments upper most



.Table — 15

Mean consumptive use (mm)

-.-._.—.—.-._.....-_—.-_—._—_._._—.—.__._—..__-__..-._..._-—_._.._-_..-.......—.._._._—.._—._-.-._—..__._—..-—-__-.._...._.-.—..__-_—..._-__

Treatments I, Ix I Mean
D, 440,79 387.28 291,71 373.26
Do 451,28 I98.51 358.94 402.90
D 457.39 529,16 2EB.956 358.50
Da 485,81 368,42 282.47 371.463
D 424 . 9¢ 342.21 299.50 I55.50
D, 411 .44 I40.74 284.34 345.58
D- 377.14 I25.07 . 2B0.45 3I27.57
Mean 432,40 355,94 2%8.05 -



Table - 1é&

Relative maisture depletion from different soil layers in percentage

o LT Relative Soil moisturs depleion
Treatments - = ———e——-—- T e e e e
' O-13cm 153-30cm IU-&60cm

I 5%.71 286.70 21.12

In 21.43 24.83 22.75

Is 47.81 27.12 2&.01

______________________________ e e

D, o0, 37' 27.6%9 23.46&

. D= 52013 27 .75 22.48

D= 5C.8hA 26.45 22.07

Da 33.47 2& .42 2£.8%9

D 49 .80 27.13 2Z.42

Dea ’ 49 .80 2b.42 223.84

D~ 49,84 26 .29 23,98
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layer (0 ~ 15 cm) recorded the maximum moisture depletion. It
accounted for 47.81 to 53.71 percent of the moisture depletion.
This Qas followed by the second layer (15-30cm) and then by the
third. Amang the three irrigation levels, moisture deépletion was
more  from the deepe; layer in the driep regimes. The later -
sowing dates extracted more mo1sture from the deeper layer thzan

the garlier sowing dates,

4. Crop Weather Relationship

Simple correlation betmeen. vield per plot (kg), total dry
matter production (@) and three weekly weather elements far
overlapping periods 1 to 13 weeks after SowWing was carried out.
The three weather elements used for the study were Mma i imum
temperature. temmperature range and relatlve humidity. It was
found that the temperature range during flamer1ng and 2arly fruit
development (3rd to 7th weeak), marximum temperature during fruit
development (7th  to 10th week) and relative humidity during
maturity (11th to 13th weelk) negatively correlated with yield.
While for total dry matter production there wasg i@ hegative
Correlation between temperature range during flowering (3rd to
Sth wmesk:, maximum temperature during fruit development and early
maturity (8th to 11%h weeP) and relative humidity during maturity
(11th to 13th week). The correlation coefficients for the period

are given in Tabled7.

The regression equation for yvield wasg Y==0.39771(Tmax)—
0.354749 (Tran)—0.051334(RH)+52.625534 and the regression equation
for total dry matter production was Y3—IZ.2010(Tmax)—

3.7480(Tran)+0.11&61(RH)+314.307648-



The multiple correlation coefficient for vield was 0.878 and

for total dry matter production was (.853

The estimated values for yield and total dry matter

production using the regression equation and the actual values

are given 'in Table~-18 and Fig-14 and 15.



Table - 17

Correlation coefficients hetween yield per plot (kg), total dry
matter production(g) and weather elements ’

Crop character Weather element Feriod Stage af correlation
{megk) the crop coefficient
Total yield Maximum temparature 7-1C  Fruit development -—0.8&45%#%
{(t ha—*)
" Temparature range -7 Flowering and egarly

fruit development ~0.857%

"o Relative humidity = 11-13 Maturity -D.783%

Total dry matt- _
er production(g) Maximum temparature B8-11 Fruit development

and early maturity -0.902%%
" Temparature range 3-5 Flowering —0.24G%%
" Relative humidity 11-13 Maturity =0.789%

_._..._..__..__.....___._._.._..._.._._.._.__.._.__...........__.....__.__.._..__._._._._____.__.,...,___..__

KA significant at 1 percent level



‘Table -18

Actual - ¥ield per _plnt(kg), and tota] dry matter proauctian(g) With
the cnrrespcnding valuseg g2stimateg from the regression equation.

Yield per plat(kg) Tatal dr mattepr

Date of pruduction(g)
S0uing Actugzl Estimated Actual Estimated

D, J1.2 31-29 179.55 182,14

D E4.12 32.0i . 188,25 181.51

D= 29,49 31.6; 168,40 173.73

Da 28.45 'z, 4z 165.31 144,01

Du 28,1460 27.84 162,44 182,73

D, 27.95 " 27,44 136,00 1575,

Do © 27.18 T 27,55 136.90 152,40

.

Tt rtmv .
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Fig: 15 - Actual total dry matter production(g) and corresponding

estimated values from the regression equation.
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DISCUSSION
The present 1nvestigation_ was  taken wp to study the
influence of date af sowing and levgls of irrigation  an the
growth and yfeld of water melan v Cv Arka Jyathi in rice fallows;

The results abtazined are discussed pelouw ]

1. Biometric observations
1.1 Length of vine

The November sowing résulted in a significant increase in
vine length at 30tk 'and &Oth days after sowing than aver the

later sowings. This may be due to the optimum weather condaitions
Y .

which prevailed 'during the growing period of November sown

plants., The growth difference adue to variation in climate was
noted by Hall (1749}, Surlekov and lvanaov (1978) and Heiy (1981)
in cucumbers, FButtrose ang Sedgley (1978) and Desai and Pati}

(1934) in water melon.,

Irrigation exerted a significant influence on the length of
vine, recorded at S0Oth and &0Oth day of sSoWwing. - The nNighest vine
length was noticed in the canvent£0n31 irrigation treatment and
the lowest in the treatmant IW/CPE ratio of 0;50, which received
the lowest quantity of watér. Water deficit is likely to affect
two  vital processes of grawth viz, cell division and cell
enlargement, anc accoarding to Begy and Turner (1@76), call
enlargement ig more aftected resulting in poor growth. This is
in  agreement with the findings of Flockerp t al, (1945) in

Cantaloups and Yamashita et al. (1982) in cucumber.

—

Interaction between date of sowing ang irrigation was not



significant on the length of vine, at 30th and 40th day after
sowing.
1.2 Node at which the Tirst female flower appeared

Thefﬁ was ;‘demrease in node number with later sowing détes.
The November 1&th souing tpuk significantly mare number of nodes
for female flower pProduction. FPosition aof female flower an the

vine depends on day length and night temperature (Mitch et =al.

1952).

The plants receiving more frequent irrigation produced
female flowers at a lomer-noge. fhE‘plants irrigated at IW/CPE
ratio of 0.50 produced female flowers at a significantly higher
. node  than the other treatments. This was expected, as the

frequently irrigated plants start flowering at an early date.

1.3 Days to picking maturity

-.The treatment Dz (crop sown oan December i1st) took more
ANumber of déys to  reéach picking maturity tha& the other
treatments. Vooren and Challa (1978) indicated +that in
cucumbers, earlinesg was strongly affected by planiing dates and,
night temperatures, December sown pPlants experienced lower night
temperatures (21.1°C +¢qg 25.4%C)  than the earlier and later
sowings and this may have resulted in delayed maturity.. Similar
observations were made by Drews gﬁ al.{(1980), Heij(l&&l) and
Slack and Hand (1981} in cucumber and Jacob(198&) in bitter

gourd.

Treatments receiving higher levels o7 irrigation reached

picking maturity earlier . The irriéatian treatment I. took



significantly the lowest numher of .days to reach picking

" maturity, The fruit development depends on <the conditions

Prevailing during the period of fruit development. Nuring this
paricg tonsiderable amoupt of Wwater and carbohydrates are
traﬁspor%ad infu the aeveluping fruit (Kaufman, 1972). 8? the
traataanta receiving higher levels of irrigation wnuldehava
batter -fruit development and might reach maturity faster than
drier regimes. Similar results were reported by Pew and SBardner

(1983) .

1.4 Days taken for the +iést female flower to appear

The plants sown guring December exhibited delay in the onset
of flowering than the later sowings. Temperaturs and daylength
affected +he preflowering phase and Cloudiness favoured the
pProduction of female flowers (Kamalanathan and Thamburaj, 1970) .
The 1lataer sowings  experisnced high cloud cover, %incs} the
sunshine recorded during the period ranged 4rom &.8 tp F.4

i

huursfday. This may have. been the reason for sarlier fiower
produ;tion in later sowings. Influance of date of sowing on
female flower production has heen reported by Edmond (19%0) in
Cucumbar. Sharma and Nath (1971) in water melon, musk melon,

8Nap melon and long melon.

Plants receiving higher levels of irrigation produced the
female flowers earlimr. Larson (1975) stated that a slight water
stress can raduce the rate of appearance of female primordia.
This 'was evident in the work of Molnar (19&5) in mRlons. Thomas

(1984) noted that there was a trend to hasten flowering at higher



levels of irrigation in bitter gourd .

1.5 Mumber of female flowers proauced at 30 and &C days after
SOWing .

In both the two stages, +the plants s0wn during November
praoduced . greater number of female flowers than the plants sown
later, h This may be due to the lower temperature (21,1° c~23.4°%)

errlénced during November than the later periods. Effects of
low temperatures and day length on female flower production was
reported by Edmond (193 0),  Nigeh et al. (195%) y Venketram
(1943, Matsuo(1948), Kamalgnathan and Thamburaj (1970} and

Cantliffee (1981) in Cucurbit vegitables.

Female flowers produced at IU andg &0 davs atter sSowing was
significantly influenced by iﬁrigaticn.‘ Tkeatmants receiving
frequeqt irrigation produced more Temale flowers than those
.reéeiving less fregquent irrigation. This is in tune witn the
observations made by Abolina gt ai. (1963) thag regularly watered
RPlants produced greater number of female flowars, hater stress
during inflorescence development reduced the number of primordia
and hindered the development of these into fertile fioress
(Kaufman, 1972 and Eaegn  and Turner, 197&6). This view is in

agreement with the observations made by Molnar (19&5) that in

melonsg lrrxgatzon increased female flower productian.

o

1.5 Mumber af maie flowers produced at 30 and b0 days after
sawing

At 20 days after 50wWing, the garly sown plants produced more

male flowers thap the later sown pPlants. But the trernd was

different at &o days after sowing, whers latap sSawn plants

[
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produceq more male flowers than the early sown Plants. Edmond - -

(1230) working with cucumber noted that seasonal variation in sey
expression of cucumber could be attributed to the change in day
lengthl High temparature and long days tend tn.keep the vine in
the mgle phase in Cucurbita B&po. The January sown Plants were
expmsea to high temperature than the early sown plants.’ Simitar
results were put forward by Venketram (1963}, Matsuc('1968$ %nd

Cantuffe (1981),

At  all the stages, male flower production was significantly
influenced by irrigation.\ Niter stress during inflorescence
development reduced the number of primordia and the development

of these into fertile flarets (Kaufman, 1972 and Begg and Turner,

1974). This might have been the reason for the higher production .

.

‘of male flowers in frequently-irrigatad plants.

1.7 Sex ratic

Among  the different dates of Sowing sex ratig shaws an
’ ascending tﬁe&g with later 50Wings. The date of souwing D
recorded the highest seg ratio. In water melan (cy Sugar Baby)
male female ratio was lowast in plaﬁta soun on the éarlier date
and the highest in those sown on Janugry 20th (Desai and Patil,
1983). The 1increase in male female flgwar ratio with later
S0Wing is due to RMigner production of mala flmwers‘h} the laterpr
GBOWIAGE . | |

Irrigation exarteg & signiTicant influence an the sex ratio

expression. The treatment I= recorded the highest sex ratio

followed Iz, I, and I4. The increase in male female flower ratio
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with gecreasing levels of irrigation is gue to less praduction of
female flowersy by tne treatment receiving low levels of
irrigation.

The interaction effect af date T  sowing and levels of
irrigation o sex ratio gxpression ig significant. The highest
sex ratio value was recorded by tie treatment combination b, x

I‘.‘_",-

1.8 Mumber of fruits per plot

The plant sewn on  MNovemoer 1&tn produced considerably
higher number of fruits thgn the later sown plants. The lowest
number of fruits Was produced by the CTOPp s0own on January 30, 4.
This was expected, as the November sown plants produced more
fémale flowers. Difference in number of fruits duye to difference
in  sowing date have bean reported by Surlekov and Ivanov (1969?,
Heij and Lint (1982) and Desai and Patil (1984), This variation
may have been due tm- the effect of night temparature .ang day

length (Millep and Ries, 1958 ang He1j and Lint, 1982).

The plants irrigated with greater guantity of water, induced
the production of more fruits per plot. This is in agreement
with the wark of H?nricksen (1980 N cucumber, Desai ang Patii
(1?84i in  water melon and Thomas (1984) in bitter gourd. The
decreased fruit Production in wateﬁistressed plamts may.have also
resulted from reduced flower praduction. (RKaufman, 1973) and

incresed fryujit drop (Molnar, 1924657y,

1.7 Weight of fruits

The plants B0MN 1n late Novemper Produced fruits with



hioghsr mea& @eight (.60 Eg) than the later sown plants. The
favaurable climatic conditions oprevailsd during the later
Movembar may b2 the reasan for the larger fruit weioght. Similar
variation in Truit weight due to difference in planting date was

reported by Ivanov and Surlekov (1%47).

The more TFrequently irrigated plants nroduced fruits with
higher weights (3.83Kg) . than those irrigated less freguentily.
Freguent irrigation might have 1increassd the availahility and?
supply of plant nutrients resulting 1n better gruwoth and
translocation of photosynthates to fruits and fruit welight
incresed. In  fruits and vegetables, the fresh weight often
c;nt1nued to  increase even after the increase in dry weight
ceased( Begg and Turner, 1976). Since the Size_and welght of
frust at  this sbtage depended on plant water pobtential to a
greater extent,water deficit had 2 strong influence on fruit ﬁize
and fruit weight, than the dry weight. This view is endorsed by
the work of Niel and Zunino (1972, Caro and Linsalata (19770,
Doorentos and Kadsan (1979) in melons and Thomas (1984) in bitter

gord .

1.10 Girth of fruit

Amony  the dates of sowing she Mavember 1&th sown plants
proouced  fruits with hioghser Qirth (38.38am) than the later sown
plants. Tnis may due +to ihe avatlabilty of more Tavourable
climatic conditions for vigmrouslgromth of fruits 10 the sarly
FOWING [Eorica, |

’

The  fruib girth increased with soil wetness ang the highest

girth  was recorded by the treatment ls. S01) water availability



affeccred frurt size by attering the internal plant water status.
Effect of water geficit on Truit enlargement probacgoly resuited
from decreased Burgor pressure in the fruit tissues and during
severe stress, Trom reguced production of photosynthates for
growtn. Similar results were reported by Flockar et 58l1.(19653)
and [Doorenbos and Kassan (1979 in melons and Thomas (1984 1A
bitter gourd. ‘ ‘.

1.11 MNumper of seeds par Truit

. The earlier sown plants produced more seeds per Truit
compared  to the later sown plants. The evfect of scwing date an
sSged proauction was ﬁepuﬁted by Suriekov and Ivanov (194%) in

cuounize e .

The plants receiving nigner levels o7 irrigation produced
significantly more seeds per fruit than thosae receiving lower
levels of irrigaztion. 'The Nignest valwe was racorded Ey the
'canventlmnally irrigated ﬁiants. Water shortage at the tiine o
Tlowaring may nave resulted in the reduction of number of seeags

produced per frurt,

.

The interaction effect of date ot sowing and irrigation on

number of seeds per Trult was not signifticant.

LulZ. rundred sewd waignt

Among  the | gate of HoWwing, the later sown plaﬁtﬁ reacorded
greater hundred seed weight than the earlier ones, ine highegt
was by the plants zown on Januwary Ioth (7.44gs. This increase in

the hundred seed weight might have been due to the reauctvion in
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the number of seeds per fruit.

Irrigation also significantly influenced the hundred seed
weight. The plants receiving lower levels of irrigation recorded
greater hundred seed wq}ght.than those receiving higher levels of
irrigation.

The interaction effect of date of sowing and levels of
irrigation had =a %ignifléént influence on hundred seed weight and
the highest value was recorded by the treatment combination D> x

Iz and the lowest by D; x Ia.

1.13 f.S.S. of the fruit

Date of sowing did nﬁt significantly influence the T.5.5 of
the fruit. The various levels of irrigation exefted significant
influence on  the total soluble solid content of the fruit. The
plants which received the lowest quantity of irrigation water
recorded higher ™ values. With increasing levels of irrigation,
there was a continuous downward trend in the total sugar content
of the {ruit. The highest value of (12.&1%) was recorded by I=
and  the 1ncreased sugar content under low water availability may
be due +to the increased staéch hydrolysis with increasing
moisture atreés (Gates, 1948). Possibly the inéreage in the net
rate of starch hydroly;is with increasing moisture stress results
from an increase in the amount of asparagine, because asparagine,
which activates the enzyme amylase {Hartt,1934) was found ﬁm
increase, with a decrease in moisture content (Fefric and Wood.
19387,

The interaction effect of date of sowing aﬁd irrigation was

nat significant.



l.14 Yield

The plénts sown o November 1éth produced signiticantly
higher yield (Z4.72 t ha=2*) than the athers.’ There was a
continous ‘downward .trend in yield ‘with the subsequent planting
dates. The lowest yield 'was produced Sy the plants sown on
January EDﬁh (320 ¢ ha*i). This decreasing trend in yield in
later plantings can be attributed to a mare or legs similar trend
in yield attributes li@e slze, weight and number of fruits per
plant. This is to be expected, since Truit yield is the ultimate
manifestation of the cumulative effect of these characters.
Effect of sowing date on yiald was recorded by Kartalov (1970)
and Kmiecik- and Lisiewska {1981} in cucumbers and by Khristov

(1983) and Desai and Patil (1984} in melons.

The highest frﬁif yield was obtained with plants receiving
the hignegt quantity of water, This was by conventicnal
1rfigation {( daily irrigation J‘and was on par with IW/CPE ratio
of 1. The treatment I. (IW/CPE ratio of 0.75) and I (IW/CPE
ratio of 0.50) were on par and significantly inferior to I. and
1i. The .difference in fruit yield among i1rrigation treatments
were the consequence of simflar decrease in the yield components
like girth, weight and the nPumber of  fruits. Water melans
benifits from liberail applications of water which was observed by
imany earlier warkers(Dimitrov, 1973; 5&%&1 and Fatil, 1984). In
water melon, practice of daily irrigation gave the tighest yield

1
(kKau, 1991). , . /

The interaction etfect of date of sowing and irrigation on

‘the vield was not s1gnificant.



Multiplé regression equation developed between the yield ﬁer
plot and thé weather parameters could explain about 77 percent of
éhe tatal variation in the yield per plot. Fig-14 shows that
estimated yieldé ﬁer plot from the multiple regression equation

are in general agreement with the actuzal values.

1.15 Total dry matter praoduction

. The plants sown in November 1&4th showed vigrous growth and
yield, accumulated significantly higher total dry matter tham tne
nther SOWINgS. This could be duwe to the fact that the sunshine
duratiorn and temperature conditions were optimum for the plants

\ .

in this particular treatment than any other treatments. The
later sowings recorded a progressive reduction in dry matter
production. This reduction can be attributed to variation in
climate. as reported by Hall (1949). Phﬁtoﬁynthegiﬁ of the crops
is . influenced by the cliamate experienced by the plant and this

in turn influence the dry matter production by the plant.

There was a gignificant effect of irrigation on dry matter
production in water melon.l The irrigation treatments receiving
larger quantity of water adcumulated more dry matter per plant
(188.23 g’ than other treatments. Water melon requires high soil
moisture and its growth 1s greatly reduced by soil moisture
stress (Dimitrov, 1973). Photosynthesis is the basic praceas Tor
the build up of organic substances by the plant, whereby,
sunlight provides the energy required for reducing coz to sugar
as the 'end product of the process. This sugar serves as the

building material fgr all other organic components of the plant.

Therefors the effectiveness aT photosynthesis of the crop



determines the amount of dry matter production. The less
frequentlf .irrigated plants would proguce less dry matter, as
-reduction in water content brings about a2 similar reduction in
the pnotosynthetic etficiency (Arnon, 1975). A similar trend was
noted by Thomas (1984) in bitter gourd and by Lakshmanan  (1983)

in pump&in; ash gourd and melon.

Multiple regression equation-developed between the total dry
matter pruduction and the weather elements could axplain, about
?1 percent of +the total wvariation in the total dry matter
production. Fig. 15 ﬁhows that the estimated total dry matter
production from the multiplelregressian equation are in general

agreement with the actual values.

=

2, Fiefd water use efficiency

The water use efficiency was higher for ths earlier sown
plants than the later sown ones, with the highest neing racorded
by MNovember 1&th planting 57.86 Kg ha mm—*. Since the total
yield .waﬂ higher for November 1&%th sowing, the water use
efficiency zlso showed a correspondingly high wvalue. The effect
0f sowing dates on water use efficiency was reparted by Desai and

Fatil (1984) in melons.

The number of irrigations and the amount of wzter used were
considerably reduced by. irrigation at decreaging IW/CPE ratio.
The field water use efficiency i1nereased with decrsase in the

levels of irrigation. The treatment Is gave the highest water

efficiency of &7.04 Kg ha mm—3*.

Field water use efficiency increased with decreasing

L



frequancy of irrigation as there was & large saving in water in
relation tﬁ increase in yield. A similar result wes obtained by
Jaceob(198&4) in bitter gourd and Thankamani (1987} in snake gourd .
Stress during ‘any phnase of growth and development considerably
reduced field water use efficiency as there was & large decrease’

in Qield camponant in relatiaon to saving i1n the water used.

The interaction effect of date of sowing and irrigations on

the water use efficiency was nat significant.

3. Soil moisture studies
J.1 Con%umptive use

The highest consumptive use was recorded by Dz (402.9mm)
followed by' Diy, Da, Dz, Da, D, and D>. The consumptive use
differs with the date of sowing due to the difference in
temperature, wind, humidity and othep mateorological parameters
gxpérienced by +the crop. Eimilar result has been reparted by

Desai and Patil (1984) in melons.

Consumptive use was always higner 1n the case of the wet
regimes compared to the dry regimes. The highest value was
recorded by [: (432.4 mm? whien was the mosyg freguently irrigated
treatment. With the increasé in  frequency of irrigation a
favourable condition was created for haigh evapotranspiration.

Similar reports waere put Fforward b? Tomitaka (1974), Desai and

Patil (1984), Thaomas (1984) and Lakshmanan (1985).

2.2 Soil maisture depletion pattern

The soil moisture depletion Trom the deegper soil layers was

more in later sowings. This may due tao the effect of the climatic



¥

‘conditions prevailing at that time.

A

The maximum goil moisture depletion was Trom the O - 15 cn
layer in all tne treatments, This may be because of the higher
losg dué to evaporation and also the result of eKtractiop of soil
moisture by the roaots af  the plant. The moisture depletion
decreased with depth. There was relatively more depletion from
the lower depths in drier regimes. This may be because of betver
development of rootg to  the lower soil layers in the drier
regimes., Similar observations were made by Loomis and Crandall
{1977) in cucumber, Thomas (}9845‘in bitter gourd and Lakshmanan

(1?85} in pumpkin, ash gourd and melons.,

L3 I
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SUMMARY

Theé present investigation was carried out at the Rice
Researcn Station, Mannuthy, Tarissur during the period from
Movembar 19920 to fForil 1791 to study the influerce of date of

sowing and levels of irrigation on the growth and yield of

watermelon Citruilus lanmatus grown in rice fTallows.

The experiment was laid out in split plot design with tnrae

replications. There were seven main plot treatments of different

dates of sowing and four sub plot treatment of different leveld

of irrigation. Observations on various morgholcgical characters,
flowering and yield attributes were recorded during the course of
investigation. From the moisture studies, water use eftficiency,
consumptive use and sail mmiﬁtu;e depletion pattern were worked
out . The daily weather elements recorded at the metearclogical
cbhservatonry weara collected to work out the crop  westher

relationship.
The salient results are summarises belows:-

1. The length of vine was significantly higher for the daily
irrigated plants compared to other irrigation treatments. The
crop sown on November léath praoduced plants with the highest vine

length.

. The irrigation treatment IW/CPE ratio of 1 took the lozst

)

number of nodes far female flower praoduction.

£

The daily irrigatea plants took signiTicantly less days to

reach picking maturity and  with respect to date of sowing,



%Zﬁéféﬂd’éﬁ




Jﬁnuary soun  plants took the least nomber of days. to reach

pircking maturity.

4. The daily irrigated plants produced female flowers earlier
than all other irrigation treatments. The later sown plants toak

significantly less cays for female flower production.

9. At all the stages,.dzily irrigated plants produced more
female flowers. The crap sown on Movemper 1&bn consistantly

produced more tTemale flowers than the later sowings.

[}

[ The daily irrigated plants produced more male flowers at 3
‘ \ .
and &0 DAS, Novemberisown plants produced more male flowers at 3

-

i

DAS. But at &0 DAS Januaryibhsown plants produced more male

flowers.

7. The wmale female Tlower ratio signiticantly decreased with
increasing levels of irrigation. The lowest sex ratio value was

obtained from crop sown on November 1&th .

8. Maximum number ©f TFruits per plot were recarded from the

daily irrigated plants. The crop sown on November 1&th produced

2. The daily irrigated plants and the November lé&th sowing gave

significantly nigher fruit weight.

10. The girth of fruit was also higner in daily 1irrigated
plants. The hignhest girtn of fruit was recorded from croo sown

aon November 1&6th .

i1. The irrigation treatment I[W/CPE ratio of 1.0 and the crop



sowf on Movember loth produced more seeds per fruit.

S The irrigation treatment IW/CPE ratio of @.30 and the crap
énmn on January.30th gave the highest 100 seed weight.
13. The i1rrigation treatment IW/CPE ratio of Q.50 produced the

fruite with the hignest T.5.5 content.

14. The highest yield was recorded by the daily irrigated plants
which was on par with treatment IW/CPE ratio of 1. The cCrop souwn
on November 1l&th gave significantly figher yield.

¥
135. The total dry matter production was also higher for the

daily irriéated plants and the crop sown on  MNovember 1&6th.

146. The plants irrigated at IW/CPE ratio of .3, showed the
highest water use efficiency. Maximum water use efficiency was

recarded Trom crop sown on November 1&th .

17. The consumptive use was seen to increase with frequency of
irrigation.

.

18. The so0il moisture depletion was higher fraom the top 15cm of
the sail layer. There was relatively more depletion fram the

lower depths in drier regimes.

19. The crop weather relationship studies’ showed that the
temperature range during flowering and early fruit development
Grd  to 7tn weeh); maximun temperature during treit development
{7th %o 10th week) and relative humidity during maturisty (tlzh-to
13th weak) negativély correlated with yield. While for total dry

matter production there was a negative correlation between



temperature range during flowering (3rd to 5th week), maximum
temperature aguring Truit development and'early maturity (Bth %o
1ith weekl and relative humidity during maturity (1ith to 13th

week).

It may ne concluded from the study that the optimum time of
sowing for water melon at Mannuthy and surroundings is middle of
Movembear, f  reduction 1n yield was obssrved wihen the Crop was
sown  gither earlier or later than November midele. It Was algo
observed that the conventional method of pot watering ( 1 pot of
10 litre capacity per day per piti recorded the highest yield.
This was at par with the yield obtasnesd when irrigation waz given

at IW/CFPE ratio of 1.0,
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Appendix - I

Analysis of variaznce for length of vine at 30 and &0 days atter

s0wing :

Mean Sguares

Length of wvine
Source Degrees of freedom  —ec—memmem—eme

IO DAS & DAS
Replication 2 21.90 SHE.EZT
Factar (A) & L 173.909%% Z2924.390%x
Error 12 2,981 36H..327
Factar (&) 5 170,997 %% 4487 .,.5398%%
AR 18 2.253 &.893
Erraor 42 S3.132 S7.378
#* Significant at 5 percent level

* % Significant at 1 percent level



fippendiy — I1

Analysig af variance for days taken for the first female flawer to
appear, node at wnich the Tirst female flower was produced and the days
to picking maturity

— ———— - - e it S et . i A Bt ot et ot e et et e et Bt B et St M e ot Pt eyt et st ot S e e e e e e, et oy B i S P

Mean: Bguares

Source Degress of.,  ————————————emem e e
freesdom RDays taken foar Mode at which Days to
Tirst female first femzle picking
flower to appear Tlawer was maturity
produced

Replication 2 0.303 5.5%1 2.355

Factor (A) & 25, 04F%% 10.5&61%% I5.421 %%

Error 12 0.440 1.046 Z2.444

" Factar (B) I . 19.937%% 7.07 1% 26.941%%
AR 18 0.370 0.188 0.347
Error 4z 0,348 . O.4b64 0.471
» Signiticant at % percent level

i Signiticant at 1 percent level



Appendix -

ITI

Analyis of veriance for total number of femate flowers at 30 and &0

days after sowing and total number .of male flowers at
atter sowing

Source

el Y

Replication
Factor (A)
Error
Factor(R)

AbB

S S e et o e et g g sk . o e T T et Uy e v i S . S ot sy e Y

S0 and 40 days

Degreesaf - -——--- T T e T T e e e e e e
freedom Tatal number of Total numbar of male
female Tlowers . Tlowars
S0 DAS &0 DAS SG DAs &0 DAS
2 0.379 Z.B&7 7.87% 88.234
14 L.BE0wx 7 .205%% 25.207%% 731.882%%
12 O3990 0.58& 0,633 4,020
A 2..640%% 2.635%% 14.331%% 44 .51 %%
18 0.280 0.214 0.290 1.276
4z 0.175 0.210 0.170 0.1867

Significant at 9 percent level

Significant at | percent level



Appendix - IV

Analyzis of variance Tor ca

o

ratio and girth of fruit

_-.__._._.._...._..._._—__...-_......_._.........--..—..._.-.._..._—_._...._-._...._.-....__.—..;.-........__....H..._..._-.-_........__..-...._—.—._.—___.._._-.__-.._......._—_.

Replication
Factor (A)
Error

Factor (R)

AE

Error

—
8]

Lo

O D50
A5 .47 S
CLOFE
1.215x%

AR S

Significant at 5 percent level
Significant at 1 percent level

ah.0B7
I76.02F%x

2.047
148.572%%

1.38665

1.734



- Appendix — V

Analysiﬁlof variance fTor number of seeds per fruit,hundred seed weight
and T.5.8 content of fruit

Source . Degrees of ———————w——mem———m n et shattt ———=

Treedom Number of seeas 100 seed weight T.S5.5 content
per ftruit. of Truit
Replication 2 - 4vam.ew .00  t.474
Factor (A) & 10010.829+%% 1.978#% 2.159
Errar 12 2770.788 . O.0CG3 o.212
Factor (B) 3 1899 . 440%H G.0L2 10.317%%
AB 18 Z2192.7184%% . 0. Q0B## 0.577
Error 42 S135.190 0,003 3.45&

#  Significant at 5% level
## OSigniticant at 1% level



Appendix ~ VII

"Analysis of variance for field water use evficiency.

; Mean squares
Source . Degrees of freedom = —————— e
Field water use etfficiency

Replication 2 44 .15

Factor (A) & 42 EQ%%

Error 12 \ 4.03

Factor (B) 3 1494 . Gas

AE ' 18 11.23

Error 42 .07

T T Taignificant at 5 percent level

* % Significant at 1 percent level
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ABSTRACT

An experiment Was conducted at the Rice Research Station,
Mannuthy, Thrissur during Lne period Troim November 1990 to April
1991 to study the influence of ‘date of sowing and levels of
irrigation on thée growth and yield of watermelon (citrullus

lanatus) grown in rice fallows.

The experiment was laid out in split plot design with
three replications. The treatment consisted of seven dates of
sowing (November lst, November 16th, December 1st, December 1loth,
pecember 31 st, January 15 th and January 30 th) in the main
plot and four levels of irrigation (1W/CPE ratio of 1.0,
IW/CPE ratio of 0.75, IW/CPE ratio of 0.50, pot watering -1 pot

per day per pit) in the sub plot.

Observations on various morphological charzcters, flowering
and vield attributes were recorded during the course of
investgation. Soil moisture observations were taken bhefore, and
74 hours after irrigation to compute consumptive use and soil
moisture depletion. The daily values of various weather elements
recorded at the metgorological observatory were collected to work

out the crop weather relationship.

The plants irrigated daily (10 Litre/pit/day) were superior
to others with regard to vine length, date of picking maturity,

date and number of male and female flower production, number of

fruits, fruit girth, weight, vield and total dry matter



production, but was on par with [W/CPE ratio of 1.0. Irrigation
at IW/CPE ratio of |.0 was superior with regard to the number, of
nodes Tor female fTlower production and number of seeds per fruit.
Irrigation treaatment IW/CPE ratio of U0.50 recorded the highest
sex rafioj hundred seed we1gh; and 7.5.%. content. The crop sown
on november 16th was superior to others with regard to most of

_the crop characters.,

The crop weather relatioship studies Qhowed that the
temperature range during flowering and early ftruit development
(3rd to 7th week), maximum temperature during fTruit development
(7th to 10th wéek) and relative humidity during maturity (11th to
13th week) negatively correlated with yield. Wwhile for total dry
matter production there was a negative correlation between
temperature range during flowering {(3rd to 5ti week), maximum
temperature during fruit development and early maturity ( 8th to
11th week) and relative humidity during maturity ( 11tH to 13th

weeak ).

It was found that irrigation and sowing date has a
significant effeéct on overall growth and yield of the crop. The
highest yield was recordéd 1h ¢crop sown on November 16th
irrigated daily (10 litre/pit/day). The best performance may be
attributed to the optimum weather conditions during the crop

period and the effective utilisation ot water.

From the soi1l moisture studies it is evident that the

consumptive use increased with the freguency of irrigation. The



top 15¢m of the soil layer accounted for the highest soil
moisture depletion. The depletion was more from the deeper

lavyers in the drier regimes. The water use efficiency was
highest for the plants irrigated at IW/CPE ratio of 0.5, sown on

November 16th.

Results of the present experiment. indicate that at Mannuthy
and surroundings water melon can be successfully raised in rice
fallows if irrigated daily (10 litre/pit/day.) and sown in the

middle of November. ;

v
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