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INTRODUCTION

Vegetable growing is one of the most importent
branches of agriculture. Cucurbits are the largest group
of summer vegetable crops, They belong tc the family
Cucurbitaceae and are grown for their ripe and unripe
fruits., Cucurbits are gcod sources of carbohydrates,
Vitamin A, Vitamin C and mineruls (Yawalker, 1980). The
growing of cucurbitaceous vegetables like pumpkins and
melons in sumcer rice fellows is a common practice in
Kerala, especially in arecs with an assured supply of
veter.,

Sumaer vegetables cannot be grown if proper
irrig-tion facilities are not availedble, vhen water is
at a premium vegetablas of all orops will usuaslly get
first priority. This is because they gzive high returns.
Morecover, the useful product is usually a leaf, stem,
fruit or seed which is s0ld on the basis of its fresh
weight and appesrance, twce attributes which are particularly
sensitive tc shorteges of water.

Vater being relatively scarce in summer, it should
be managed so as to maximise crop productivity for each
unit of water used by the plants, Research on vegetable
improvement in India has been mainly centered on breeding



aspects and use of fertilizers, Irrigation res.archvio
scanty and relatively little work has been done to find

out the water requirements of vegetable crcps, Heavy
irrigations have been found to adversely affect crop yield
besides resulting in an excessive wastuge of water,
Literature on the cptimum moisture regimes and water
requirenerts ¢f cucurbitaceocus vegetables in cur country

is meagre, The cptimum quantity of water to be applied
without adversely affecting the yleld of the crcp needs

to be investigzted,

Scheduling of irrigztion based on scil modsture
regimes though accurate is very tedious und time consuming,
Hence a method of schedule irrigations vased on the
svuilable evaporation date if devised, will be relatively
siuple and ecn be implemented with ease, The optimum
oummulative pun evaporation values Ior the period of
optimum percentage of depletion of available soil moisture
ozn be deternined znd irrigations can then be scheduled
based on the ounﬂulatiﬁu pan evaporation values, The high
cost of clasa A type pan evaporimeters and their installae-
tion requirement limits its wide scele use and caen be
maintained only in meteorcloglcel observctiries. Hence the
utility and reliability of can evepcrimeters, wvhich are
smaller in size and relatively cheap hes to Le explored,



The installation of ean evaporimeters in farmers fields
would then serve as an useful gulde in scheduling
irrigations,

¥With these considerations in view, investigctions
on the "Scheduling of Airrigation for cucurbitaceous
vegetudbles” was initiated, The study was ccanducted at the
Agricultural Reseurch Stution, Mannuthy during the summer
se&scn of 1983-'84 in thres cucurbitaceous vegetables viz,
punpkin, orientul pickling melon and ashgourd, with the
following objectives.

1« To find out the optimum moisture regimes for
cucurbitaceous vegoetable crops.

2¢ To find out the optimum pan/cun evaporimeter
values and t¢ evsluate the evaporative demand
of the atmosphere for scheduling irrigations.

3. To compare cun and pan evaporimeter values fcr
quantifying the evaporative demand of the
atmosphere and to schedule irrigation,

4, To work out the soil moisture extraction pattern
of dilferent cucurbitacecus vegetable. crops for
scheduling irrigztion,
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REVIEW OF LITERATURE

A brief reviev on the scheduling of irrigation for
Cucurbitaceous vegetables is given herounder, The
literature reviewed are classified under the following

seotions,

2.1 Consumptive use snd water requirement,

2.2, Cpiticul growth stages,

2.3+ Influence of soil mcisture on growth
attributes,

2+4¢ Influence of soll moisture cn yield
and yield attributes,

2+9%+ Roct growth and moisture extraction pattern,

2.6, Irrigation scheduling based on moisture
depletion method,

2.7. Irrigetion scheduling based on evepcration
data,

2610

Accopding to Whitaker and Davis (1962) irrigation
water required for watermelons and cucumber was 150 ha mn
each and that for pumpkins and summer and winter squashes
was 180 ha mr: each., Dunkell (1966) showed that optimsl
yields of cucumter ocould hLe obtained, wher. 600 « 750 mm of
water was applied,

[S ol
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Neil and Zuninoc {(1972) reported that the maximum
evapotranspiration in irrigeted cantaloups was 60 per cent
of potential evapotrenspiration and between flowering and
fruit formetion it wca 55 per cent of potential evapotranse
piration. The water uptake increased during fruit enlarge-
ment. At hurvest, water uptake was 85 per cent of
potential evapotrunspiration which declined to 55 per cent
by midhervest., The water uptake at successive growth
stages of the melon crop was 560 u3 hﬁ‘ b(tutcn germination
and fruitset, 1008 n> ha' upto fruit enlargement, 882 m° ha'
upto prematurity and 280 n’ hi' upto harvest.

In an investization to find out the relationship
between development and water utilisation in cucumbders,
Cselotel and Varga (1973) reported that .during the period
upto the beginning of flowering, the water uptuke was small,
amounting to five litres per plant, In a 30 days period
following the beginning of flowering the water uptake
amcunted tc 30=31 litres per plant, In the subsequent 30
day period ocorresponding to full develcpment cof the fruits
and the beginning of seed maturity the water uptake was
10=20 litres per plant, Tomitake (1974) in studies with
cucumber cbserved that the evapotranspiration rate declined
with a decrecse in the soil mcisture level,



In a study to f£ind out the amcunt and nature of
water consumption in muskmelon plents, Konishi (1974)
found that the total water consumption by & fruit dearing
plant with a lexzf ares of about 11000 cn® was 85-90 litres,
As the plants grow the ratio of total water consumption
per plant tc pan evaporation increased tv a mexinum et the
netting stage and then declined with aging. He alsc
observed that young leaves transpired faster than old
leaves and most of the transpiration ococcurred when soil
PF was 1,6 to 2,00 Water consumption was less for the
plants without fruits. Pavlov (1976) observed that the
highest yield of cucumbers (26,6 kg #2) was obtained when
70-100 1 &2 of water was applied during the plant growing
phase in 20«32 individual irrigstions, followed by
480-570 1 B° during fruiting in 92-94 individual irrigetions,

Loomis and Crandall (1977) 4n studies on the water
consuuption of cucumbers, observed that the consumptive
use lnoreased during flowering and early fruiting and then
levelled of: during late harvest. The total amount of
water used during the later two month period of crop growth
ranged from 300«400 mz cver each of the four years of the
experiment. The ratio (Ko) of consumptive use to evapore-
tion from a pan evaporimeter increased to a maximum of 1,9,
10 days afte: first picking and then declined but still



remained high when picking was terminated, Thomas (1984)
found that the consumptive use increased with increase in
the lavel of irrigation in the case of bittergourd,

It can thus be seen that consumptive use depends on the
physiclogical stages of the corop, evaporative demand of
the atmosphere and duration of the crop.

2.2, Gritiesl growth steges
Varga (1973) observed that in cucumbers the period

between flowering and frult ripening was critical for fruit
development, During this period, it wes necessary to
supply the crop with 40 mm of water., However excessive
application of water was found to be deleterious,

Hammett gt al, (1974) found that & constant supply of
modsture is negcessary during the growth of cucumbers
especially during flowering and fruting.

Rudich gt al. (1978) 4in drip Airrigation studies on
muskmelcn and watermelon found thet, neither crop was
affected by irrigation applied during the vegetative phase,
flowering or fruit set, However, irrigstion given during
the fruit development stage resulted in average yield
increases of 24,5 and 13,5 tons ha', but did not affect
the fruit quality., It could be seen from the above review
that flowering and fruiting are the critical stages in



cucumbers and melons and irrigetion given during these
stages will bring about a marked increase in yleld,.

243,

Atiuence oI So044 WMOASTUrE on Krowen SeWlliOuses

Belik (1961) found that cptimum conditions for
cucumber dcvelopaant during the early growth phase was
80«90 per cent of full moisture capacity. Flocker gt al.
(1965) reported that frequent heavy irrigation increased
the vine growth and succulence in melons, Borna (1969)
reported that irrigation during the entire growing season
was more effective in cucumbers than irrigation uptc or
after cropping started,

Escobar and Gausmen (1974) notieed thet in mexican
squash the leaves ¢f the plants under hicher woter stress
were thicker and smaller, containing less water than the
plants under lower water stress., Cummins and Kretchman
(1974) found that leaf area in cucumbers was greatly reduced

under water stress,

Tomitaka (1974) reported highest plant growth of
cucumbers at a medium scil molsture level of pF 2,0,
Michael (1978) reported that for good growth of vegetable
crops the soil modsture at about 15 cm depth should not be
allowed to drop below 70 per cent of total available
moisture, Pal znd Hukkeri (1979) observed that for good



growth of vegetables the scil moisture should be meintained
at or above 75 per cent of availability in the active root

The effects of water stress on cucuxber plants
cv. premier were studied by Ortega and Kretchman (1982),
They noticed & reduction in the rate of vine growth and the
number of nodes when plants were subjected to stress for a
period of one week, Growth was found tc be ccmpletely
inhibited ufter two weeks of stress, Thomas (1984) found
that bittergcurd responded well t¢ frequent irrigotions and
higher levels of fertilizers., Biocmetric characters like
leaf area index and dry metter production was favourably
influenced by frequent irrig.tion and higher levels of
fertilizers, Frequent irrigations at low depletion of
available soil moisture was congenial for growth and
development ¢f cucurbits, However heavy irrigutions at
frequent intervals was found tc be detpimentzl for crop
growth,

2ehte e sodi [*} end yie
sttributes
Mac Gillivray (1951) reported that ylelds of
cantaloups was increased by irrigation, lowever, the size
of fruiis cr tctel sciuble solids were not greatly affected
by irrigution. 1In glass house pot experimcnts, Belik (1561)
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found that cucumbers required a soil moisture content of
about 60=70 per cent of full mcisture cepscity during the
fruiting period, Flocker gt 8l.(1965) obtuined satisfactcry
yields of melon by irrigating when soil mcisture tensions
at the 45 om depth reached three bars, They observed that
yield increase by irrigation was mainly by increase in
fruit size,

Molnar (1965) found that fruitset in melons was not
improved but fruit drop was reduced by irrigation. He also
observed that the dry matter content of the frults was not
reduced, end a favourable ratio of sugars resulted which
enhenced the quality of the fruits, Alsc a higher water
requirement 2t the teginning of flowering was noticed,
Downes (1966) repcrted that the average yield ¢f melons was
increased when sprinkler irrigation at frequent intervals

wvas practised,

Vittum and Flocker (1967) found that yields cf
cantaloups remained unaffected uptc soll water suctions of
two atmoapheres and only a slight reduction in yield was
noticed at soll watér suctions of saven atmospheres at a
depth of two feet, They concluded that the plants were
cepable of utilising water stored at the lower depths,

However, excessive irrigation, naintaining a suotion of
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less than 0,5 atmospheres was found to reduce the yield,
quality and shelf life of merketable melons,

Bradley and Rhodes (1969) found that irrigastion at
intervals of 7, 14 and 21 days did not affect the ylield of
summer squash, when the fruits were harvested frequently,
but at the 21 day interval, the once over yleld was
markedly reduced. Jassal gt 8l.(1970) reported that fruit
weight and fruit yield were significantly increased in
muskmelon by weekly irrigetion compared with fortnightly
irrigation, Verga (1971) showed that the rel:tionship
between yield and scil moisture content was parabclic end
the optimum soil moisture content was 68 to 75 per cent of
field capacity.

Neil and Zunino (1972) reported that in doublon
melons increasing the irrigstion rate from 850 to 2600 a° ha
produced more and heavier melons, but the dry matter content
was however unaffected, Varge (1973) observed highest
plant growth and fruit yield of cucumbers at pi 2,0, He
concluded that the optimum number of irrigations for
cucunber is 3 t¢ S, Elkner and Radzikowska (1976) reported
that irrigution in cucumbers, reduced the percentage of

1

hollow fruits and decreased the dry matter content, suger,
totel nitrogen and nitrate nitrogen in the fruit,
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Krynska et al.(1976) observed that best quality sour
cucumbers was obtained with lowest NPK rates and irrigation,
They also reported that irrigaetion lowered fruit dry matter,
Vitamin C and sugar content in both fresh =nd processed

cucunbers,

Caro and Linsalata (1977) observed thut furrow
irrigation increcsed the vield and mean fruit weight in
melons but did not affect the number of fruits per plant,
Motoki and Kurckawa (1977) apvulied irrigaticn tc melons at
different solil molicsture regimes ranging from pF 2.7 to 2,0
and obtained optimum plant growth and yleld with Arrigation
at pf 2,9, Loomis and Crandall (1977) observed that
moderate moisture stress in cucusbers had nc significant
effect on the grude or on the number of poorly developed
fruits, Singh and Singh (1978) reported that the yield
increase by irrigation in crops like bottlegourd, roundgourd
and watermelon wias associated with increased number of fruits

per plant and increased fruit weight,

Doorenbos and Kassam (1979) found that in dry
climates with moderate evaporation and little prainfell,
watermelons produce an acceptable yield (1% tons nE'!) with
one heavy irrigetion in the beginning of the growing period,
when the soil water over the full root zone is brought to
field capacity.
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Heynes and Herring (1980) repcrted that irrig.tion
at 0.7 bar produced the highest yields of marketable squash,
However, the nurber cf marketable fruits was maximum with
irrigation at 0,3 bar. Chernovel (1980) reported that in
cucunber the night irrigated plents gewe the highest yield
follcwed by evening, morning and midday irrig:ticn,
According to Katyal (1580) during dry weather, weekly
irrigations should be given in case of pumpkin and cucumbers,

Heuriokson (1980) found that in ridge vuctm-ers
twice =s momy fruits per plunt and upto three times greater
weight ¢f fruit per plunt was obtiined by irrigation, He
2lsc cbserved that there was no significant difference in
yleld and quality between drip irrigation and overhesd menual
wvatering.

Goto gt 21.(1981) reported that greatest iruit yleld
¢f cucumbers was obtained when watering was done ot pF 2.3,
Ortege and Kretchman (1982) observed thut in cucumbers the
rate of fruit growth was severely recuced in waterstressed
plents. ¥Work done in sshgourd at the Agroncmic Research
Station, Chalakudy revealed that the number cf fruits per
plant and the weizht of a single fruit increased with
increasze in the level of irrigation (X%ﬁi, 1582), Pew and
Gardner (1983) in trials with muskmelons cbtained higher
yields, larger frult size and earlier maturity by irrigating



when soil moisture tensions at the 25 ca depth reached
50 or 75 k Pa compared with 25 k Pa,

Mennimi and Roncozzi (1983) reported that the yields
of cucumbers were not affected by the method of Lrrigation
(drip or perforated pipe) and the interval of irrigation
(3 or 6 days) but the volume of water applied wes important,
Restoration of 50 per gent, 100 per cent and 150 per cent
of evapotrcnspiration required 1380, 2760 and 4140 m° h&'
water and cave frult yields of 985, 1248 and 1385 q hi',
Chauhan (1983) recommended that during the susmer season
cucumbers and pumpkin should be irrigated after every third
and fourth day and ashgourd at intervals of 8«10 days for
optimum yields, Thomas (1984) found that in bittergourd
the contributing churacters like number c¢f fruits per plant,
mean length of fruit and mean welght of fruit were favourably
infiuvenced by frequent irrigations and higher levels of
fertilizers., Total frult ylelds were alsc higher 4in
frequently irrigated and well fertilized plots, It can
thus be concluded from the above review that irrig.tion
profoundly influencee the yleld and yield cttributes in

cucurbits,.

2¢5e Root Zrow Lature : 2ttt
Whitaker and Davia (1962) reported thut the root
system of aull the eccnomic cucurbits is extensive but

A & +E8 L



shallow, They found that reet growth often equals or
exceeds vine growth laterally and is véry rapid and
extensive in the upper 12«18 inches of soil, Vittum end
Flocker (1967) pointed out that cucurbits are with medium
or deep rcot systems that require large amcunts of water,
Belik and Veselovskii (1975) reported that under irrigation,
the main root mass in watermelons was found in the 8.5-17 om
soil layer, Loomis and Crandall (1977) indicuted that
sucurbers extracted 50 per cent of the totul smount of weter
ccnsuned from the uppesr 30 cam of the soil prcfile, 30 per
cent fron the next 30 ca and 10 per cent from the next 30 om,

Zabara (1978) observed that in irrigated cucumbers
the rcot distribution at bearing was 64,5 per cent at 0.10 em
depth, 28,5 per cent at 10 to 20 cm depth and 6,2 per cent
at 20 tcv 30 cm depth, In the case cof unirrigated cucumbers
the figures were 53,7 per cent at 0«10 em, 29 per cent at
10 to 20 cm and 14,9 per cent at 20 tc 50 om,

Doorenbos and Kassam (1979) reported that watermelons
cen deplete s0il woter to a soil woter tension of cver two
atmospheres, without the ylield being zffected, They found
that the rcot system of watermelons can be deep and extensive
upto a daepth of 1,5 tc 2 eme The =ctive rcot zone where most
of the wuter is extr.cted under zdequate water sup;ly is
limited to the upper 1 tv 1,5 m.



Pumpkins and squashes have a spreading but rather
shallow root system while cucumbers wre shallow rcoted
(Choudhury, 1983). Thomas (1984) reported that in
bittergourd the top 15 om of the soil layer accounted for
42448 per cent of the total molsture depleted, The moisture
use from the 15 to 30 ocm layer was as high as that from the
next 30 cm soil layer below, The top 30 cm layer contributed
'about 66«71 per cent of total water use, Moisture depletion
decreased rapidly with scil depth, He also observed that
in compariscn with wet regimes, dry regimes extracted more
soil water from the lower soil layers,

These works reveal that thc root system of the
cucurbits is extensive, The soil moisture extraction was
also found to be highest from the top 30 cm of the soil
profile, Suech a:high rate of moisture depletion from the
surface may be attributed to the excessive evapcration
losses besides los:z of moisture by way of transpiration,

2.6,

Dastane g% al.(1970) pointed out thet the proper
approach to schedule irrigation is on the basis of soil
moisture deficit in the rvot zone,

Frohlich and Henkel (1961) found that irrigation
before flowering at a soil moisture content of %0 per cent



of field capacity and after flowering at a scil moisture
content of 60«65 per cent of field cepacity increased the
yields of cucumbers. He also observed that the ylelds
were reduced by irrigation at 60«65 per cent of field
capacity throughout the growth of the crop. Dunkel (1966)
showed that the highest yields of cucumbers were obtained
when the soil moisture did not drop below 70 per cent of
field capacity.

Dimitrov (1973) in trials with watermelons observed
that a fleld capacity of 70«80 per cent mainteuined over the
entire season was most ecconomic, giving a total yield of
26160 kg ndl, 1In glass house trials with cucumber
Dimitrov (1974) pointed out that a field capacity of 70
per cent was mcst suitable for the prepickiing period. The
highest yield was produced at 70 per cent field czpacity
before pickling and 90 per eent during the pickling period,

Jagoda and Keniszewski (1575) reported that yield
and fruit quality of cucumbe, was appreciably improved when
irrigated at 50 per cent field capacity. According to
Loomis and Crandell (1977) the best irrigation schedule for
pickling cucumbers involved removal of between 48 to 64 per
cent of available water in 90 cm of the scil profile between
irrigations, They alsc observed that crop yields were not
significantly affected at any of the depletion levels, but



there was a dowvnward tramd as the water use between
irrigations was increased from 7.5 to 10 em (48 to 64 per
cent of available moisture).

Michael (1978) reported that irrigaetion tc vegetables
must be scheduled ity observing the scll moisture level and
not by observation of the crop. The s0il moisture at 15 om
depth should not be allowed tv fall below 70 per cent of
avaidable scil molisture, Doorentos and Kassam (1379)
reported that irrigation to wetermelons must be given when
depending on the level of evaporation, the soil water has
been depleted to 50 to 70 per cent ¢f available scil water,.

Tarr et al. (1983) reported that irrigation
scheduling substantially inoreesed the yield and improved
the griedes of buth multiharvest and cnce over harvest
pickling cucumbers, Highest ylelds from the multihsrvest
cper.tion was obtuined with irrigation at 60 per ccnt
avallable soil moisture level, while in the once over harvest
operation highest yiclds were obtained with irrigation at
25 per cent available soil molsture level,

The zbove results are contradictory in neture and
therefore, nc definite conclusions can e drawn, Hcwever
from the above review it is clear that excessive irrigation
adversely affects the yleld of cucurbits,



An evaporimeter is an inatrument which integr:tes
the effect of all the different climutic elements furnishing
thenm their naturzl weightage (Dastane, 1967). Evaporation
values measured from a standard USW3 class A open pan
evaporimeter are extensively used for scheduling of
irrigation using a suitable IW|CPE retio (Sharme and
Dastane, 19¢9; Sharma @t al. 1975; Vamadevan, 1980),

Singh and Singh (1978) reported high total yields
with drip irrigation, at 65 per oent of the eveporation
from a class A pan in corops like bottlegourd, roundgourd
and watermelcn in loamy sand soils of hot arid regions,
Studies on scheduling irrigation to bittergourd and cucumber,
at the Agronomic Research Stetion, Chalakudy indicated that
3 cm irrigetion at IW|CPE ratic of 0.4 was cptimum for both
the crops in summer rice fallows (ICAR, 1981). Similer
studies in ashgourd recorded the highest yield at IW|CPE
ratio of 1,0 which was on par with the IN|CPE ratio of 0,7,
Both these were significently superior to the IW|CPE ratio
of 0.4 (ICAR, 1982). The crops were however raicsed under
shallow weter table conditions, Thomas (19684) repcorted that
for bittergourd, irrigation at the IW|CPE ratio of 1.2
recocrded the maximum net profit and net return per rupee
invested followed by IM|CPE ratio of 0.8.



LU

Due tc the high cost and field inaccessability of
class A pans, evaporiution vaslues from & can evaporimeter
can be used for scheduling of irrigations (Sharma and Dastene,
1969; Sharma et al. 19753 Vamedevan, 1980; Rao gzt al. 1983).

Evaeporation values measured from such cans have a
high end significant correlution of 0,91 to 0,98 with velues
Lrom class A pan evzporimeter under crops like wheat, grounde
nut, soybean and maize (Sharma and Dastane, 1969; Reddy et al.
1973; Rkeddy and Reddy, 1982; Reddy et al. 1983), In the case
of vegetables like ashgourd, watermelon and amaranthus, the
cumulative can evsporation values at %0 per cent ¢f the
field cepacity rznged from 141 tc 16 mm (Rzo et 2l. 1983),

It 18 clear fircm the above review that heavy
irrigetions throughout the growth of the crop is detrimental
tc crop growth wumi develupment, Ldtersture on the cptimum
moisture regimes and water requirements (£ cucurbitacecus
vegetubles in our country is meagre. Much work has als¢ not
been carried out on the use of evuporimeters in scheduling
irrigation in these cropss The optimum moisture regimes
for cucurbitacecus vegetubles und the optimum pan/can
evaporation values at which irrigution is to be scheduled,
80 as tuo get high .eturns 4s to be investigated,
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MATERIAL AND FETHODS

The details of the materials used and the techniques
adopted during the course of this investigation are
presented in this chapter,

3.1, Experimental site
The experiment was conducted in the rice fallows of

the Agricultural Resezrch Station, Mannuthy, Trichur
district. The station is situated at 10° 32' N latitude and
76° 10' E longitude and et an altitude of 22,25 m above the

mean sea level,

Je2s ea d weathe i

The experiment was conducted during the summer season
of 1982-83, The details of the meteorological observations
recorded at the District Agricultural Farm, Mannuthy, for
the crop peried are presented in Appendix I and Fig.1(e) and
1(v).

3¢3+  Cropping history

The experimental site was double cropped wet land,
The land was usually left fallow during the summer scason,

Jebe  Soil churacteristiocs
Composite soil samples from 0«60 cm depth, taken

before commencement of the experiment, were used for the
determination c¢f physiochemical properties, The data are
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Table 1. Scil charascoteristics of the experimental area

1.1, Mechanical composition

Fraetion Per cent Procedure adopted
compusiticn

Course sand 26.4

Fine sapd 23,8 Robinscn's internaticnal

8ilt 2244 pipette method (Piper, 1950)

Clay 27.2

Teoxural class Sandy clay loam 1.S¢8+8.Systen

1.2+ Physical constants of the soil

Constant Value Proogedure adopted
Field capacity 19,38 Pressure plate appuratus
(0e¢3 bars) (Richards, 1947)

Moisture percentage

at 15 bars 11.12 Pressure plate apparatus
(Richards, 1947)

Bulk density

(g on™) 1,34 Core method (5lake, 1965)

Particle density

(g on™) 2.46 Pyonometer method
(Blake, 1968)

Contd. 2
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1+3. Chemical properties
Description of the properties

Orgenic carbon(%)

Avsilable nitrogen (kg*ha:1)

Available phosphorus (kg ha'1)

Aveilable potessium (kg ha™ ')

8c0il reaction (pH)

Electrieal conductivity
(mmhos om™')

Value

0.331

233.8

124,.8

67.84

3¢3

0441

Method empluyed

Walkley und Black
rapid titration method
(Jackson, 1958)

Alkaline permanganate
method (Subbich and
A".Ja » 1 956)

Chlorostanncue reduced
molybdcphoespheric blue
coloeur method in
hydrochlorie acid
systen (Jackson, 19%8)

Flame photonmetry.
Neutrali normal ammonium
acetate extractiin
(Jackson, 1958)

Soil water suspensicn
of 1312.9 (Jackson, 1958)

80vil water ext.act of
112.% (Jackson, 1958)
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given 1in Table 1, The soil moisture characteristic curve
is depicted in Fig.2.

3¢5 gGround water level
Two observation wells of 3.5 metres deep were dug

in the experimental area to check the ground water level
within & depth of 3 metres.

3¢6. Crop and variety
Three cucurbitaceous vegetables viz,, pumpkin,

oriental piokling melon and ashgourd were used fcr the
study. The detsils of the cultiv.rs are furnished in
Table 2.

3eTe e 1l te

3+7.1. Layoug
The layout plen cf the experiment is given in Fig.3.

The details zre presented below,

Design - Randomised block design
Replications - 4

Treatments - 5

Total numbter of plots « 20

Plot size - T7.5mx3m

Spacing = 37 mx 1.5n

Number of pits per plot « 4 pits having 3 plants
in eusch pit,
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Table 2,

Crop charsacteristics

o9
)

Crop

Scientific name

Variety

Characteristics of
the variety

Pumpkin

Oriental
pickling
melon

Ashgourd

%ﬂﬁm&m

ngggég melo
var, Conomom Mak,

a6ge
2 ogn,

CH 14

Mudikode
local

BHe32

Vellanikkara spreadin

local

Vigorous plent with
white spots on the
leaves, Fruits are
big and round in
shape.

The plants have
green pubescent
angulua; steus, The
leaves zre orbicular
with slightly
serrated nargin and
vlunt tip., The
fruits are long

and oval golden
yellow in colour.

iModerately

plent
with medium
branching habit,

The frults are

oval shaped and

medium in size.
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3¢7.2. Ireatments
The treatments consisted of five moisture regimes,

The detalils are as follows,

Serial number  Ireatments Notation®

1 Unirrigated control Ty

2 Conventional method T *e
of irrigation 2

3 Irrigation at 25 per cent
depletion of available TS
804l moisture

4 Irrigation at 501§:r cent
depletion of available TQ
solil moisture

5 Irrigation at 75 cent

letion of avaigzgle Ts

80il moisture

# These notations will be used to represent the
treatments heresafter, wherever necessary in
this thesis,

#% The treatment T2 was stendardised after surveying

the farmers local practice of irrigation (Zne pot
® 13 litres per day).

3.8. Jrrigation
A presowing irrigation with two pots of wuter

(26 1litres) was given uniformly to all the basins, There~

after one pot of water was given uniformly to all the basins
on alternate days upto the 26th day after sowing. On rainy
days, the crop was not wateredi, Irrigation according to the
treatments was started from the 27th day of sowing, when the



plants were well established, Pot watering was adopted in
all the oases,

3.9, Quentity of water per frrigation

The effective radius of wetting and the depth of the
root zone were taken as 75 cm and 60 ocm respectively,
Based on these values, the vclume of water to be applied to
bring the soil t¢ field capacity was calculated, When the
noisture regime in the basin dropped to 25, 50 and 75 per
cent of the aveilable scll mcisture level, thn specified
quantity of wuter as per ithe treatment was a2uplied., The
detuils of the totsl quantity of water supplied to the three

erops are given in Table 3,

3.10, Lend preperation
The experimental area was ploughed well and levelled,

Buffer strips oi two metres width were left in between the
treatments. BDasins of 3C cm depth and 60 -m dliameter were
taken. Border rows were not provided due tu the large
spacing involved,

3411, lManurial gpplication
Dried and powdered farmyard menure at the rate of

20 t h3! was applied uniformly in all the basins as basal
dose, Fertilisers were applied at the rate of 70125125

kg ha'! each of N, PO and K,0 in the form of Urea,
Superphosphate and Muriate of potash, N was applied in twc
aplit doses, half as basal and the other half at the time
of vining, while the whole of P and K were applied basally,



Table 3, Details of the total quantity of water supplied t¢ pumpkin, oriental
pickling melon and ashgourd

Number of Quantity of Pretreatment Effective Total quantity of water

irrige- water irrigation rainfall applied
Treatnent tions spplied per (including after Litres
irrigstion effective start of ok ha-mm
(litres) rainfall) experinent bgsin
(1itres) (1itres)
Pumpkin
T2 70 13 171.29 3374 1115.03 189.56
T3 32 29 171.29 26.21 1125.50 191.34
THL 18 59 171.29 48,38 1281.67 217.88
TS 12 as 171.29 45,64 1272.93 216,39
Orfiental Pickling
melon 24 Control = 163.71 76,74 206,45 41.89
T2 69 13 169,71 53.73 112044 190.47
3 27 29 169.71 51.61 100432 170.73
™ 16 59 1695.71 7037 1184,.08 201.29
¥ o) 10 88 169.71 70.72 1120.,43 190,47
Ashgourd
T2 52 13 195.00 32,73 90373 153.64
3 17 29 195.00 61.80 749.80 127.47
ThH 10 59 195.00 65,07 8%0.07 144451
5 7 88 195.00 63.79 874,79 148,71

%0
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3e124 w
The detes of sowing of pumpkin, orientsl pickling

melon and ashgourd were 20=12«1983, 23-12-1983 and
13=1=1984, respectively. The seeds soaked in water
overnight were dibbled in each basin, The seedlinis were
thinned to three per basin, 25 days after sowing,

3.13. After cultivetion
The necing were hkept free of weeds throughout the

crop growth pericd, ¥When the plunts stertec to vine, the
space 1r between the tasnine was wuiched with dry twigs amd

cogonut leaves,

3.14, Plant prote

Furaden was applied 15 to 20 days after scwing as a
proephylactic control measure againet the attack of red
pumpkin bvectle (Aulaczcphore 8ps).

3.15. Harvesting
Fruits were harvested when they were fully mature,

The maturity fox vegetable purpose was Jjudged by visual
appearance, IThe ustes of harvest of the three crops are as
given below,

crops Harvest dates
Punpkin Qe3ei084, 22~3-1984 and Tei4-1984
Orienteal Su3elOBs, 22«3«1984 and S-4=1984

pickling melon
*Ashgowrd 28«3«1984 and G=i=1984
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* Though the crop was of 4¥2 months duration
the tment effects could be studied only
upto 90 days after sowing as there were
frequent rains after this period,

341641, Soil sampling

Soil samples were collected by using a screw auger,

Sampling was done at a distance of 10«15 cm away from the
base of the plant from four depths viz,, 0-15 cm, 15-30 om,
30«45 cm and 45«60 cm, Soil samples ccllected from
difternnt replications of & t;oatnent were pooled separately
for the different depths., Samples were then dried inside
the hot air oven at 105°C for 2436 hours. Affor taking
the weights of dry-soil, the loss of moisture was estimated
and expressed as percentage of even dry soil, The moisture
percentage was found out for the entire layer O«-60 cm, by
taking the mean of the soil moisture percentages of the
focur layers and the same was used to find out the extent of
depletion and tc decide the time of irrigation.

3416,2. Congumptive use

Consumptive use was worked out from the soil
moisture depletion data (idchael gt al. 1977). Following
each irrigction, soil molisture determinution was done
after 24 hours, For this perliod potential evapotranspira-
tion, obtained by multiplying pen evaporation vzlue with
the crop factor 0.8 was taken for the calculation of
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consumptive use (Dastane, 1967), The effective rainfall
determined based on the soil moisture content and the
potential evapotranspiration rates (Dastene, 1974) was
also teken intc ascount, for the determination of
consumptive use, Seasonal consumptive use was caloulated
by summing the consumptive use values for each sampling
interval, The daily moisture depletion was worked out by
dividing the total consumptive use by the duration of the
crop in days, Consumptive use is expressed in litres per
basin and clso in hectare-millimeter,

3.16.3, Crop coefiigient

The ratio (ke) of consumptive use to evaporation
from an evaporation pan was worked out by dividing the
consuzptive use during a given period by the pan evaporation
values during that pericd,

3.16.46 xtra tern

The soil moisture depletion of each scil layer in
the root zone was worked out upto 60 cm depth for each
irrigation interval. The depletion patterns et intervals
ef 15 days for the three crops and the overall extraction
during the orcp period from each scil leyer, expressed as a
peroentage of the total quentity extracted were also worked
out. The potential evapotrenspiration values for the



24 hours after each irrigation were added tc the molisture
depletion in the first layer,

5.16.5. Crop water use effiolongy

Crop water use efficliency was worked out by
dividing the total crop yield by the amount c¢f water
depleted by the erop in the process of evapctranspiration
(idchael et al, 1977) and is expressed in kg ha ma',

301646, [ield wager use efficlenoy

Field water use efficliency was worked out by
dividaing the total crop yield by the amount of water used
in the field (Michael gt al. 1577) and is expressed in

kg ha ﬁ1o

3.17. Evaporimeter

Two can evaporimeters of 14,3 cm height and 10,5 onm
diameter with a puinter at 1,5 cm below the rim (Fig.h) to
facilitate the recording cf wcter levels were installed in
the field at 30 om height from the ground level, The cans
were painted white and had a screen cover of 6/20 mesh,
The quantity of water added daily to bring the tip of the
pointer in level with the water in the can was noted, The
daily evaporztion vulues were measured as mm daf1 by
dividing the volume of water added by the surface area of
the e¢an, Evaporetion values were noted twice daily at 8 AM
and 2,30 Pit
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correlation coeffieient was worked out between
pan end can evaporation values, Cumaulative pan and can
evaporation values, at intervals of 19 days was also
worked out for the different moisture regimes,

3.18, ic obse
3.18.,1. Length of vine

The length of vine was recorded from four plants
per plot at 45 and 75 days after sowing and at the time
of harvest, The length of macin vine was measured froa
the base tc the growing tip of the vine and the mean
leagth of vine per plant worked out,

3.18.2, Number of leaves
The totzl nu:ber of leeves from three plants per

pit was recorded at 45 and 75 days after scwing and at
the time of harvest of the erop. The mean nurber of leaves

per plant wus worked cut,

3418.,3. Dry matter produgtion
The dry matter content of the vegetative parts was

reocrded at the time of harvest, Four plants per plot were
randomly chosen and cut close to the grounxi, This was then
separated into leaves and shoots and ¢oven dried at

80 :,500 to a constant weight, The dry matter content was

expressed as g plent™),
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3.18.44 Leaf area

Since destructive sanpling was not possible, on
the spot determinution cf leaf area was done. A set of
100 leaves was plcked randomly at three stages of plant
growth viz,, 30, 60 ond 90 days after sowing from different
points along the vine length, The waximum width of the
leaves chosen was measured, The area of these leaves was
also found out Ly the graph paper method (Kvet and
Marshall, 1971). Correlation coefrficients were worked
out between actual leaf area and maximum width of the
leaves, Regressiocn equations were fitted tc find out the
relationship bétween actual area and maximum width cf the
leaf, using equations of the type A = ax + b, /4 = ax amd
A = ax® where A is the lesf area and x the maximum width
of the leul,

3.18,5. Leaf amam
For the determination of leaf area index, the

average leaf diameter of 20 leaves from sach plant was
measured randomly at different points along the vine
length., This was then ccuverted tcu the average leaf arca
values using the re¢ ressivn equations developed, The
average leaf area values woire nultiplied by the total
nunber of green leaves, to get the totul leaf area which
when divided by the lund area gave the leaf area index
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(watson, 1047). The leaf area index values were worked
out at three stages, viz., 45 and 75 days after sowing
and at harvest,

3.19. Yield
The fruite harvested from all the plunts of &

treatment were counted and the average nucber of fruits
per plant was worked out, Yield of fruits in Kilogrum

per plant and tonnes per hectare were also worked out,

341941, lean Jenzth cof fruit

The length of three fruits harvested from each nit
was recorded in centimeters and the mean length worked out,

3e19e2. P
The girth at the centre of the frull was recorded

from threo frults per pit and the mean girth for a fruit

calculated,

3.19.3. Dry matter gontent of fruit

Uniform gquantity of flesh was taken from three
randomly selected fruits per plot and dried to constunt
weight in an air oven ot 80 » 5°C. The weight of the dry
matter obtained was expressed as percentege of the freah
welght.
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3¢19.4. Weirht per fruit
Welght of fruits horvested from ail the plants of

a treatment from the various harvests was recorded and
the mean welght determined,

3.20. Rooting pattern
The rcoting patterns ¢f the crop were studied by the

excavation method (Sohm, 1979). The roots of the crops
were traced out by remcving the surfage layer c¢f soil
beginning at the cten, tc determine the horizontal spread
of the laterzal roots. The entire roct system was dug cut,
Two plants of a treatment, one from eacn replication was
used for the study. The maximum lateral spresd of the
roots, the meximum depth upto which rcots were found amd
the number of roots per tap root were noted, Core sampling
was not feasible since the density of rocts per unit area
wag nct high, The dry weight of the roots was determined
after carefil washing to remove the adhering soil, by
drying in ¢u oven ct 80 i}ﬁac.

3021s Statistical analysi

The results obtu:ined were statistically analysed as
described by Snedecor and Cochran (1967).
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RESULTS AND DISCUSSION

As there are three crops involved in the
present study, the results und discussion
are given separately for the individual
crops. A bricf summery of the major cone
clusions drawn out of the study succeeds
each discussion,
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PUMPKIN
(Cugurbits mescheta. Pcir)

RESULTS

The results «f the field experiment conducted to
eveluate the response of cucurbitageous vegetables to
different scil mci:zture regimes are presented in this

chapter,

4e1.  Growth gheracters
41,1, Length of maip vine

The mean length of the main vine recorded at three
stoges viz, 45 and 75 days after sowing emd et the time of
harvest is presented in Table & and their analysis of
variance in Appendix II,

The unirrigated control (T1) recorded the least
length of main vine during all the stuges of plant growth,
The rest of the treutments T2, T3, T4 and T5 were on par
and were significuantly superlior to T1 at 45 and 75 days
after sowing. At the time of harvest 5, T4 and T3 were
on par and were significently superior tv T2 and T1,
Though T3 wes cn par with T2 both were sigrnificantly
superior to T1.

4.1.2, be lecves pe

The data reluting tc the number of leaves recorded
at the three st.ges of crop growth are given in Table 4
and the analysis of variance in Appendix II,



38

At 45 days after sovwing, leaf production was found
to be maximum in T2 which was on par with T3 and T4, and
all these were signilicantly superior to TS and T1., The
unirrigated control recorded the lowest number of leaves
and was simnificently inferior tc the other levels of
irrigation,

At 75 days after sowing, thouzh T4 recorded the
maximum number of lezves, there were no significant
differences among the treastments, At the harvest stuge
the treatuents T2, T3, T4 and TI5 were &t par but were
significantly superior to T1,

4e14%s Leaf area

Correlution ccefficients were worked out between
actual leaf area and maximum width of the leaves, A high
positive significent correlation of 0,97 was.obtainod
between the actual leal area and the maximum width of the
leaves, Regression equations were then fitted to find cut
the relationship vetween the actuzl leaf area (A) and
maximum width of the leaf (x), The three regroas&an
equations developed and their predictability are given

below,
Equation Predictability
1o A = 25,85 x = 219,7 b
2¢ A= 14,1 x 7%

3., Aw 0,72 x° g%
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Data on the predicted leaf area from the three
models corresponding tc¢ the diameter values uptc 28 cm
are given in Table 5 and the gruphical representatiocn of
these zlong with the scatter diagrem showing actual

measured leai ares vulues are given in Fig,5,

4uls4. Leal ares index

The data on leaf area index are presented in Table 6
and the anulysis of variance in Appendi: II. The irrigation
levels produced significant influence on leaf area indea at
45 days after sowing, T2 was found to have the maximum
leaf ureu index und was significantiy superior tc all the
other treciments, T3 anc T4 were cn par and were signifi-
cantly sperior to TS «nd T1. TS on the other hand was
significuntly superior to T1 which recorded the lowest leaf
aree index,

At 75 days after sowing the levels of irrigation did
not show uny significant influence on leaf zrea index., All
the treatments except T1 were on per. T1 recorded the

lowest value,

At harvest the treatments T2, T3, T4 and TH were on
par and significaontly superior tc T1 which reccrded the

least vclue,
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Table 4, Length of vine and number ¢f leaves in pumpkin as
affected by the levels of irrigation

_ Length of main vine (m) Number of leaves per plant
Treatments bgtggys 75 deys Harvest 45 days 75 days Harvest
8

after after after
sowing scowing - sowing sowing
T4 2,09 297 3459 35447 57.09 45,74
T2 329 3,86 Le39 57.68 57.43 100,26
T3 3429 4e15 4,97 54,63 66,51 74439
T5 3.19 4,29 521 44459 64,25 91,15
SEms 0.1350 0,1808  0,2286 249835 6,1613 8,3437
CD(B) 044160 0.5572  0,7044  9,1939 NS - 25,7117

Table 6., Le:f arez index and dry matter production in pumpkin
' as affected by levels of irrigation

Lezf area index Dry matter
, production at
Treatments 4% days 75 days Harvest harvest (g/plant)
after after
sowing sowing
T2 0.854 0,705 - 0,703 235,063
T3 0,729 0,711 0.570 206,750
T4 0,722 0.T77 0.624 225,875
5 0,600 0,651 0.60% 206,250
SEm+ 0,0324 0,0610 0,0628 25,5896

CD (5%) 0.0999 0.1881 0.1937 78,8563
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Table 5. Predicted leaf srea in pumpkin
Leaf Diameter Predicted leaf area (Gui)
( e.) FO 25035x - 219.7 A= O.?sz 1‘0. 1x
0 - 0 0
1 -~ 0072 1‘0. 10
2 - 2,88 28,20
3 - 6,49 42,30
b - 11,53 56,40
5 - 18002 75.50
6 - 25495 84,60
7 - 35032 98»70
8 - 46.14 112,80
9 12,95 58,40 126,90
10 35480 72.10 141,00
1 64,65 8724 155.10
12 90.50 103.82 169,20
13 116.35% 121.84 183,30
14 142,20 141,32 197.40
1% 168,05 162,23 211.50
16 153,90 184.58 225,60
17 219,75 208,37 239,70
18 245,60 233,60 253.80
19 271,49 260,28 267.90
20 297.30 288,40 282,00
21 323415 317.52 296,10
22 349,00 348,48 310,20
23 374.89 280,88 324430
24 400,70 414,72 338,40
25 426,50 450,00 352,50
26 452,40 486,72 366,60
27 478.2% 524,88 380,70
28 504,410 564,48 394,80

A » Predicted lezf arez (om)
x « Heasured maximum leaf diameter (ocm)



AREA IN &mZ

640

620

600

580

560

540

320

500

480

420

440

420

400

380

360

340

IR0

J00

280

240

220

200 |

160

140

120

100

—

T I

o

FiG: 1- RELATION BETWEEN ACTUAL
AND PREDICTED LEAF AREA
IN PUMPKIN i

I Az 012 %% (R0 94) N

A=25 85 %. 297/ R>*p0. 84}
D Az 14 1 ¢ ( R2z 0.75)

| A& = MEASURED LEAF AREAL

! A : PREDICTED AREA (<m?)

P % e MAX: LEAF DIA: (<m ) ;

N S NN SN SN N SR N N N N

e 8 10 1= 14 16 18 20 22 =24 26 28 30

DIAMETER OF LEAF INCM Y




4e1+5, Dry matter produgiion

The dry matter content of the vegetutive parts
determined at the time of hurvest is presented in Table 6
and the analysis of variunce in Appendix 1II, The treate
ments T2, T3, T4 and TS5 were cn par but were signifieantly
superior tc T1 with respect to the dry metter production,

be2e a ie a b

Data relating to yleld and yield zttributes are
given in T:ble 7 and their analysis of vuriunce in
Appendix IIIX,

be2ele Number of fruits per plany

Irrigotion sisnificantly incressed the numbder of
fruits per plsnt, The trestmcnt T2 which prcduced the
highest number of fruits per plamt was sisnificently
superior to T1 2nd T5 but was con par with T3 and T4, The
treatuents T3, T4 and TS were at per but were significantly
superior to T1., T1 producsed the lowest number of fruits
per plant,

4e242, Fruit yield per plant and per hectare

The levels of irrigotion T2, T3, T4 and TS were cn
par and were significuntly superior to T1, with respect tc
fruit yleld.
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Table 7. Yield and yield attributes of pumpkin as arfected

irrigation

. . Mean Mean HMean Per cent
Treatment ;ﬁ‘;g of Yield fruit length girth  dry matter

wel of of of fruit
per plant Per Fer (kg) fruit fruit
?lant hectare ( Gﬂ) ( cm)
kz) ()

T 0.725 1.516 6.713 1.817 11.400 43,785 10,408
T2 1.793 4,633 23,628 24595 15.235 54,265 8.713
3  1.513 4,809 24,566 3.222 16.578 59,520 8.163
T4 1.458 5.183 26,435 3582 17.87% 64,977 94240
TS5 1.278 4,274 21. 794 34351 18,140 61,530 9,143
SEm¢. 0.11%1 03902 1.9846 0,2434 O ubh8  2,6779 0.4328
cD (5%) 0.3550 1.2027 6,115 0,7506 1.3706 8.2521 1.3338
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The treatment T5 which recorded the meximum fruit
length was on pur with T4 and was significently superior
to T3, T2 and T1. T4 which was on par with T3 wes
significantly superior to T2, There was no significaont
difference between T3 amd T2, The treatment T1 recorded
the lowest length of fruit,

be2ehe Meun girth cf frult

With respect to mean girth of fruit, T4 was
significant supericr tc T2 and T1 but was cn par with 7%
and T3, The treatmerts 7%, T3 and T2 were at par but were
significuntly superior to T1,

l‘.205. YRS e ~t Gf

The treatment T4 was significuntly superior to T2
sand T1, but was on pur with T9 and T3 with respect to meen
fruit weipht, 75 which was on par with T3 was superior to
T2 and T1. There was no significant difference between T3
and T2, T1 recorded the lezst value,

he2464 Egp gant doy mattep of frudt

T which reccrdsdAthe maximun dry matter content of
fruit was cn par with T4 and T% arnd was signi:iieantly
superior t¢ T2 and T3, However, the treatments, T4, TH, T2
and T3 did not exhibit sigrnificunt differences,
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be3¢  Molsture studieg
4e3¢1s Consumptive use

Seascnal consumptive use from 27 days after sowing
to the end of the crop growth and the average consumptive
use per dzy are riven in Table 8(a). In treatment T2
since daily irrigation was practicod_conaunptixe use
determinution from soil moisture data was not feasible ard
hence not calculated, The consumptive use caloulated at
intervals of 15 days is presented in Table 8(b) and Fig,6.

The seasonz:l consumptive use was maximum for T3
(232,70 ha mm) followed by T4 (190,17 he mn), T5 (151.69
ha mm) and T1 (26,46 ha mm), with respect to the average
per day consumptive use also the same trend was observed,
The consumptive use calculated at 15 days intervel showed
that the peak consumptive use ocourred at 57 days after
sowing in all the treatments. Thereafter a steady decline
in consumptive use was observed, Though this decline was
rapild in T3 and T4, it was not so in T5,

4e3¢2. Crop coefficlents

The data cn crcp coefficlents are presentad in
Table 8(a) and 8(b). The highest values of crop
coefiicients were Zcund to oscur at 50-60 days after sowing
and thereafter it declined in the case ol all the treatments
(Fig.7)s T3 showed the highest value of ercp coefficient



Table 8(a), Consumptive use and crop coefficients of
pumpkin as affected by levels of irrigation

Seasonal Seasonal Per day Crop
consusptive consumptive consumptive coefficicnt
Treatments use use use
(1itres per (haemm) (1itres per
basin) basin)
g} 155,64 26,46 2.08 0,052
T3 1368.84 232,70 18.251 0.45%9
TH 1118,.62 150,17 14,915 0.376
75 892.29 151.69 11.897 0.299
Teble 8(b). Cumiulctive consumptive use and crop coefficient
velues of pumpkin at intervaels of 19 days
Period (days after sowing)
Particulars :::::"
27=42 42«87 87-72 72=87 87-102
ety b 198,54 44b,TT 322,06 233,79 209,68
i I3 26,95 75.61 5475 3u.Th 35.68
Crop coef:iclents 0,291 0,605 0,463 0,509 0.385%
Comsumptive
use (litl'.l) 176039 401,89 209,68 17“053 156,03
g vt i Th  29.99 68.32 35,65 29,69 26,53
Crop coefiicients 0.324 0,547 0,301 0,380 0.287
Consumptive
use (litres) 121.16 242,04 210,92 187,26 130,91
T TS 14,99 46,76  35.86 31,85 22,25

Crop coefficients 0.162 0,374 0.,303 0,408 0.241
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(0.459) followed by Th (0.376), T5 (0.299) and T1 (0,052),
At 87 days after sowing a second peek in crop coefficlent
values was observed and it was pronounced in the case of
T4 and TS,

4e3+3. Eleld water use efficiency

The dcta on field water use efficlency are given in
Teble 9(a) and depicted in Fig.8. The anclysis of variunce
is presented in Appendix II,

Ficld water use efiiclency was maximum for T4
(170,423 kg he mm~'). The treatments T2, T3, T4 and T5
were ¢n pare Thoughnot sipnificant TS reccrded the least
field water use efficiency with 100,716 kg fruits ha un~?

of water used,

4,3.4. Crop water use effigiengy

The data on crcp water use efficiency are given in
Table 9(b) and grephicully represented in Fig,.8,

Crop water use efficiency was maxinum for T1 followed
by TS5, T4 and T3. T3 reccrded the lowest volue, In
treatment T2 since daily irrigetion was practised, the crop
water use efiiciency could not be calculated,



Table 9(a).

Field water use efficiency of pumpkin
as affected by levels of irrigation

Total water Field water

Yield

Treatnent applied use efficiency
(kg ha™!) (Rawmm) (kg-ha ma-1)

T 6713 39.39 170.423

T2 23628 189,56 124,647

T3 24566 191,34 128,383

T4 26435 217.88 121.328

5 21794 216,39 100,716

SEnm¢ -~ —— 10, 2069

D (%) - - 31 01‘536

Table 9(b) Crop water use efficlency cf puspkin
as affected by levels ¢f irrlgation
¥ield Total Crop water

Treatment ' consumptive use effici*noy
(kg ha=1) use (haemm) (kgehe m:=1)

T1 6713 26,46 253,704

T3 24566 232,70 105,569

TH 26435 190,17 139,007

T5 21794 151.69 143.675
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44345, e extructic

| The overail scil moisture extraction pattern (Fig.9)
showed thut from the top O=-15 ca depth, the highest
extraction was cbserved for T3 (51%) follcwed by T4 (40),
TS (38%) and T1 (27.5%). A repid decrease in the scil
mcisture extracticn with increese in depth was cbserved for
the treutments T3, T4 and T9., But for T1 the scil molsture
extr.ction was uore oi less uniform for &ll the diflerent

depthse.

Gob, Rocting peattern

The data relating toc root observations are presented
in Table 10, The lateral spread of the roots was highest
in T1 followed by T5, T4, T2 and T2. The depth of the rcot
zone was maximum for T4 followed by T2, T3, T1 and TS5, The
anLer of primary roots on the tap root waus found to Le
naxinum for T2 followed by T4, T3, TS and T1, Dry weight
of rcots was lowest in the control plot. T4 and TS showed
a hirher dry weight compared to T2 and T3, The rooteshoot
ratio was found to e the highest in the case of T1 and the
least in the cuse of T2, The trectments T3, T4 and T

recorded more or less the same rooteshoot retio,

4.5. Eveporimetry
Correlation coefficient was worked out between the

values ¢f eveporation from & oen evaporimeter end the values
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Table 10, Rooting pattern of pumpkin 4s influcnced
by the treatments (at harvest)

Leterzl Vertiesl Number of Total dry Roct/

Tre.toent distonce distance rocte per welght of Shoot

(cm) (ca) tap rcot  roots(q) retlo
T1 23548 53ec 14,8 18,00 0.618%
T2 17440 53,2 28,3 20.88 0.,3678
T3 16444 58,0 19,8 18456 D 4SULT
T 196.8 81,48 21,0 24 ,0h C.4552

15 2255 515 18,0 24.10 00,4842
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of evaporation from a USWB Class A cpen pan eveporimeter,

A high positive and signitficant correlation of 0,94 between
the two evaporation values was cbtained, The relaticnship
between the can and pan evaporation values found cut on
weekly meon besis iz graphically represented in Fig.10.

The can evaporimeter values were always slightly higher than
the pan evaporation values (Fig,10), When the evapcrative
denand of the atmosphere was very high as evidenced by the
pan evaporetion values which recorded a high mean volue of
8.2 mm and 10 mm during the Sth and 9th week (Fig.10), a
corresponding increase in can eveporimeter values was also
observed (12,5 mm:and 13,5 mm respectively). The averege
pan and can evaporation per day range: frionm 6«10 mm and
6-12 mm respectively,

To have a bhetter understanding of the relative
merits of the twc types of eveporimeters, correl:tion
coefficients were worked out between the metecrclogical
elements and the evaporation data, The ccourreiaticn
coefficlenisc worked cut for periods cf 7 days each during
the crcp growing ceeson is given in Table 11. From the
tcble it is cleur thet ¢ high positive significant
correlation exists Letween wind velocity and pan/ecan
evapcration values, while the effect cf the ctherxr

neteorclogical parameters was not much pronounced,
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Table 11, Correlation between meteorclogical
elements and evaporution from Class A
pan and can evapcrimeters

. - Class A Can
:g::zgz:chical pan evapori-
eveporimeter meter

vind velocity 0. 775384 0,8106%+
Temperature 0.302 0.291
Relative humidity «0, Bk 0,415
Sunshine hours -0,019 «0.155

% Significant at 1 per cent level.
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The average pan and can evaporimeter values and
the ratios of pan/cen at intervals of 15 days fcr the ercp
growth pericd, for the moisture regimes T2, T3, Th and T8
are given in Table 12, The cummulative pan evaporation
values per ir:-igation interval for T2, T3, T4 and TS were
found to range from 5«9 mm, 11«23 mm, 24«31 nm and 39«47 mn;
while the cummulative can evaporation values ranged fron
6«12 mm, 14«32 mn, 29«42 mn and 43«63 mm respectively for
the crop growing season. The ratio of pan/can evaporation
values increcsed with inereasing age of the eorop and showed
a slight decline during the finasl stages of erop growth,
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Table 12, Average pan end can evaporstion values
and pan/can retic's fur the different
intervals in pumpkin

, Average
(daye stter Ban evapom CUIOEL 000 pon/Cen
Trectnment sowing) an irriga. XoF ea irri-
tion 4in getion inter-
T2 27=42 6.17 8,43 0.73
L2=57 8.86 1239 0.72
57“'72 80‘05 11.56 0073
7:2=87 5.58 6.27 0.89
87«102 7.42 8.36 0.89%
3 272 23.13 31.60 0.73
4257 17.71 24,79 0.71
e Y £ 11.83 16.19 073
72-87 13.02 14,63 C.89
87“‘102 18.50 3.1 071‘ 0085
T™h 2Pmle2 50,83 42,13 0.73
42“57 2“0& 3’!“.70 007’
5772 29,958 40,48 0,73
72~87 26,03 29429 0.89
87102 30,83 36,23 0,85
75 2Tl 46425 63,20 0.73
L2=07 41,33 57.83 Ve 71
57""7&1 39: ‘03 530 97 9073
72«87 39,05 43,88 0.89

87-102 46425 54435 0.85




DISCUSSION

The results of the studies in pumpkin are briefly
discuzsed below,

5.1,  Growth characterg

With respect to the vine length (Table &) among the
levels of irrigation tried, no sipgnificant difference was
noticed at 45 days after sowing, However there was an
increase in vine length with an increase in frequency of
irrigation. The lack of any significant differenece in
growth rate among the levels of irrigation tried shows that
severe water deficits did not oocur in any of the treatments,
Further the oecurrsnce of rains during the later stages
(50 to 60 days after sowing) of orop growth may have
nullified any wide variations in growth rate among the
treatmerts, VWhen water becomes available after a short
pericd of stress, growth is very rapid fcr a short time sc
that no net recuction is caused by stress (Kremer, 1983),

Out of the three models tried fcr the calculation cf
leaf area from leaf diameter measurements, the first model
has @ high predictibility but would be applicadble only for
leaf diameter vilues in the range of 13 tc 25 em. The
second model has a very low predictability and would be
suituble only for leaf diameter values in the range of 14 to
16 om. The third model (A = 0,72x%) has the same
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predictability as that of the {irst model but has the
advantage of being applicable for a wider range of leaf
diameter values (Fig.5). Hence this equation is suggested
as the most suitsble one for the prediction of leaf ares

from leaf dismeter measurements,

With regards tc leaf producticn (Table 4) alsc an
increase in the rate ¢f production of leaves was cbserved
with increasing frequency of irrigation at 45 days after
sowing., Thereafter no significant difference in growth
parcmeters was observed, It was also noticed that frequent
irrig: tions markedly increased the leal area index at 45
days after sowing (Table 6), However at the time of
harvest, the different irrigaticn levels did not register
significant differences. One of the consequences of water
deficits in plants i3 a marked reduction in leaf area
(Begg, 1980). The variation in tctal leaf crea may result
from the changes in leaf number or leaf size, Water deficit
is likely to influence the two initial processes ¢f growth
viz, cell division and cell enlargement of which gell
enlargement is more affected, resulting in poor growth
(Begg and Turnor, 1976)., Low leaf water potential also
results in a reduction in the existing area, Escobar and
Gausman (1974) repcrted a reduction in leaf area of mexican



squash due to moisture stress, The lack of response of
the treatments at later stages of growth may have been
due tu the cecurrance of rseins during these periods,

¥With respect tc dry metter production (Table 6)
though T2, T3, Th and T% were at par, all these were
significontly superior to T1 (contrel). This 1s due to
the poo:r vegetotive growth of the plants in the unirrigated
plots, as evidenced by the short vine length and low leaf
area index, Low plant water potential results in reduced
tissue hydration which results in a reduction in lesf area
snd reduced photosynthetic snd enzymatic activity
(Stanhill and Veadia, 1967). The contrcl plants were
severely inhibited by water stress and hence did not

recover much with the rains received.

5.2, Yield end yield sttributes

The number of fruits per plant (Teble 7), the mean
fruit weight (Table 7), the mean girth of fruit (Table 7)
were influenced substantiully by irrigation. The number of
fruits increased with increase in the frequency cf
irrigcztion, Favourable influence of moist regime on the
nunter of marketable fruits was reported by Haynes and
Herring (1980) in squash and by Thomas (1584) in bittergcurd,
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The mean girth, mean length and mean fruit weight were
however slightly less in the frequently irriguted plcts
and this may be due tu the higher number c¢f fruits in
these treatments,

It may be concluded that the total yleld was nct
much affected by the different levels cof irrigation though
all these tre:tments were significcntly superior to the
contrcl. This is 4in accordence with the cbservutions on
leaf area index and dry matter production, The amcunt of
dry matter production will depend on the effectiveness cof
photosynthesis of the crop (Arnon, 197%). The results on
yield indic:te thut the plant wés not subject t: severe
water stress, since water deficit if c¢ny, develcped during
the period o: fruit enlargement would hive caused a marked
reduction in the size of fruits (Kaufman, 1972). Large
differences among the irrigation schedules (remocv:zl of 48 to
64 per cent of avuilable soil moisture) hed minimal effect
on yield (Loomis and Crandall, 1977). Lack of any
significant incresse in yield may be because the increase
in frult size was offset by a reduction in the number of
fruits. Th recorded the maximum yield (26.4 t ha™')
followed by T3 (24,5 ¢ ha™') end T2 (23.6 ¢ ha™'), T5
recorded a slightly lower yield (21.7 t ha'1)- This
indicates that a slight stress is beneficial to the plant.
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In may plant species it is frequently found beneficial
for the plants to oxpcricnoi some water stress in the
early stages of growth to produce a maximum harvestable
yield (Peters and Runkles, 1967).

The per cent dry matter of fruits (Table 7) was
hirgher in the unirrigated control, than in the irrigated
plots, This has to Le expected zs there will be an
. increase in water content of the fruiis, with higher
available =cil mcisture. The drier regimes showed a
compardtively higher percentage of dry matter, Similer
studies in cucumber indlcuted thut irrigution decreased
the dry motter content (Elkner and Radzikowske, 1976),
The unirrigated plots gove the lowest fruit yield, Scme
yields can be cbtained without any spplication of water
(Singh end Sinha, 1977).

5.3. Moisture studies

Consumptive use increased with increase in the
frequency cf irrigation (Teble 8(a)), While the consumptive
use values of T3, T4 and TS ranged from 900 tc 1400 litres
{(150=240 ha mm) it was only 155,64 litres (26,46 ha mm)
for T1, The low consumptive use in the contrcl plot may
be due to a lower sclil mcisture regime and & poor crop
canopy which might have resulted in lower evaepotranspiration,



The peak values of consumptive use were obtained at 57
days after sowing (Fig.6). Theresfter a progressive
decline in consumptive use wios observed but it remuined
higher in the case oi the wet regimes., The high rate cf
consumptive use from the period between 42 to %7 days
after sowlng mcy be becsuse the crop was at the stige of
peak cancpy development., This stuge also coincided with
flcwering c¢f the crops Flowers also result in an increase
in surfauce ares and result in more transpirustion losces,
Flowers also contribute increzse in surfuce &area and more
transpiration, The climatic paremeters like high wind
speed (13,4 kn hr™! dey™') end low relative humidity
during thi: pericd zlso might have led to & high
consumptive use. Pan evaporation values were also high
during this time (8.2 mm day™'), Within the next 15 days
(57 days to 72 days «iter sowing) a sharp decline in
consumptive use was observed in Th and T3, This can be
attributed to the low wind velocity (mezn 4.7 km hr™! day™)
and high relative humidity during this period, Pan
evaporatiocn values were alsc low (mean 5.7 mm day”1) during
this period, Such : high rise or sharp decline in
consumptive use was not observed in T5, This is prcbably
due tov the lower soil molsture regime, Alsc the number of

lesves anc le:f urea index were low at 45 days after sowing,



which would have led to comparutively lower fluctusticns
in consumptive u:e in this treatment.

The general decline in the consunptive use towurds
the later stages ol crop growth has alsc been reported by
Konishi (1974) end Loomds and Crandall (1977).

With respect to crop coefficients (Table 8(a)) the
hizhest value was cbserved for T3 (0.%) followed by
Th (0.4) TS5 (0e3) and T1 (0e1)e Crop coefficients are
high for the irrigzted plots, because of the higher rates
of evapotranspirctivn from these plots, Crop coefficlents
recorded & high value at 42«87 days ufter suwing und then
declined (Fig.7). A second peak in crop coefficient vaslues
was observed uat 87 duys after sowing in ull treatments,
The f£irst peuk vf the crop coefficlent &t arround 57 days
coincides with the full canopy developmert of the crop,
which might have led to a high consumptive use, The seccnd
peak may be attributed to the flcwefing th:it occurred
after the first harvest of frults und the reducticn in the
evaporative demand of the atmosphere as evidert from the
pan evaporation values, The subsequent decline in the crop
coefficient would probsbly be due tc the reducticn in the

orop canopy, as the crcp was at its sengcence stage,
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The results revealed that the ficld water use
efficiency (Table 9{a)) was highest for the control plots,
Amcng the levels of irrigation tried, field water use
efficiency did not differ significuntly, Though nct
significant the weter use efficiency increase:s with
decreses in the qu.ntity of weter applied, The absence of
zny significant difference in field water use efficiency
among the irrigastion levels tried may ‘e because the
quantity of water added was Just sufficient to f£ill the
rcot zone to field capacity level, IHoreover since pot
watering was aodopted conveyance loss of water did not coour,

Crop w.ter use efiiciency (Table 9(b)) was hi ‘hest in
the unirriguted plots, This iz beciéuse there was @
considerable increase in the consumptive use fullowing
irrigation, however & corresponkiing increase in yield was

not observed,

Molsture extraction was highest from the surfuce
layer in wet regzimes compared to th.t of the dry regimes
" (Fige9). Except in the control, roisture extraction
decreased ropldly with depth, This has to be expected us
rcots generclly tend to confine to the surfzce soil layer,
if sufficient moisture is available from this layer. The
higher loss of wuter by evaporation directly from scil,
nay also be ancther fuctor for the higher extriction
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aspecielly in the layer wpto 19 cm, In the case of the
unirrigsted contrcl plots, the moisture extrection was
uniforn from all the different layers as there was nc
abundence ¢f mcisture in eny particular soil layer.

Ss4s Rcoting pattern

The lateral spread of the rocts wes found to be
higher in the cuse of the drier regimes, while the depth
of penetrztion of roots wus more or less sasme ss theose cf
the irrigcted tre:tments, The hisher spread cf root systen
in the contrcl plut 43 to be expected as water influences
the direction of root prowth, its latersal spread and depth
(Peters and Runkles, 1967). The rc.t shuot rutic's
increased in the case of the dry regimes, This is due to
the hi-her rcoot growth and low veget:itive growth in the
drier re;imes, Thene findings are in confcrmity with
Kremer (1983) who hod reported thoet the rcot sheot ratic's
incresse with witer stress though the diy weight usually

decreases,

Se5«  Evaporimetry
The high v:lue of the correlaticn coef fciest between

the pen and can evapcrimeter values indicutes thut the can
evaporimeters are as goovd as pan evaporimeters, Moreover

from the ccouperative study (Table 11), it mey be concluded
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that there appears to be no significant difference between
the two type of evaporimeters.. The increuse in the
obaserved values of can eveporimeters compured tc that of
pan eveporimeters may be due to the smeller size cf the
cans, Hence the influemnce of advective energy on can
evaporimeters would be much more tham thet on pan
evaprimeters, For this reason, Class A type pan evaporimeter
is considered tc be more relisble wund wil. give best results
under ¢ll conditions, However the high cost of pan
eviporimeters liudts its lurge scale use, Hence can
eveporimeters which are very cheap cun be substituted for
p«n evaporimeters,

The narrow range of ratio's between the pen and ean
eveporimeter also indicates that the ean eveporation vaolues
was alce influenced by the varicus meteorcloglezl
parameters similar tc that of the pan evsporimeters, The
steady increacse in the ratio's with increasins age of the

crop is meinly due tc season and edvancing age of the crop,

Froiw the eariier discussion 4t is evident thet the
crop need (e irrigeted oniy at 75 per cent depletion c¢f
availlable soil mcisture, For this molsture re;ime,
irrigation may oe ;iven when the cummulative cun eveporation

values ceaches ubcut 60 mm for the period irom 27 to 42 days



after sowing., For the intervil between L4272 days after
sowing irrigation should be given when the cumsulative can
evaporation values range from 55«60 mrm, After this stage
(1,e. 72 days alter sowing) irrigotion moy be given when

cumnulative cun evaporetion ranges from 45 to 55 mm,

The conclusicns drawn from the sbove results and

discussione are briefly given below,

1. Irrdizotion tc pumpkin ralzed in summer rice
fallows may be ~dven at 75 per sent depleticn of svallable
acil mcisture in 60 cm of the c4l profile., This means
irrigation at lass frequent intervals with larger quantity
of water, Freguent irorigation with smaller quantity of
water will result 1in greater losses of moisture by way cf
evaporation from the surface, Irrigaticn at 75 per cent
depleticn of avalilable soil molsture involves irrigztion at
intervils of 5«7 days,

Ze Can evapurimeters can ve used [or scheduling of
irrig tion. %With con evaporimeters irrig:tiovn can be given
when the cuunulative coem evaperstion vzlues reach 60 mi
Quring the vegetative stuges, 55 to 60 mm during the
flowering and fruit formation stages and 45 to 55 mm during
the subsequent stzges of crop growth,
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ORIENTAL PICKLING MELON
(Cucumis melo var, Concmom Mak,)

RESULTS

The results c¢f the fleld experiment conducted to
evaluate the response of oriental pickling melon to
different soil modsture regimes :re presented hereunder,

The duta on mean length of main vine are presented
in Table 15 and their analysis of variance in Appendix IV,

At 45 days after sowing, T2 was significantly
superior tc T% and T1, but was on par with T3 and T4 with
respeot tc vine length, The treatuments T3, T4 and T5
though at par, were significently superior tc T1,

At 7% days cfter sowing, T2, T3 and T4 which were
at par were significantly superior ¢c T% and T1. T5 in
turn was superior tc T1, At the harvest stage T2, T3, Th
and TS were on per und were significontly superior tc T4,

The data relating to the nucber of lcaves tuken at
the various stoges are given in Table 13 and the analysis
of varisnce in Appendix IV,



With respect to the number of leaves, the treatments

T2, T3, Th and TS were at par and vere significantly
superior tc T1 at 45 days after sowing, At the 75th day

stage the treatnments did not show any significant difference,
At the time of harvest Th was significeantly superior to T2,

T3 and T1, but was on par with 7. 75 in turn was on par
with T2, T3 and T1,

6+1+3. Lgatf ares

Correlation coeffficients were worked ocut between
agtual leaf area and maximum width ¢f the leaves, A high
positive significant correlation of 0,9 was obtained
between actual lLeaf area (A) and maximum width of the
leaves (x). The three regression equations fitted and the
extent cf predictability are given below,

Equation Predictablility
1 A » 17,84x - 96,99 88
2 A= 10,21x T2
3. A = 0,76x° 8%

The predicted leaf area froa the three mcdels
corresponding tc diameter vulues upto 20 cm are given in
Table 14 und gruphiocally represented in i'ig,11 along with
the scatter dizgrem showing the actual measured leaf area

values,
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Length of vine and number of leaves in oriental

Table 13.
pickling melon as affected by the levels of
irrigation
Length of main vine (m) Number of lcaves per plant
Treatment 45 days 7% days Hervest 45 deys 7% days Harvest
after after after after
sowing acwing sowing sowing
T4 1 061 2634 2,48 59 14 51 067 43.29
T2 2469 3436 3.36 110,36 73405 45,73
T3 2,48 3446 3.26 106,06 65,72 44,89
5 2,18 3e04 351 104,64 64438 59.87
SEms 0,477  0.1346 0,1658 5.8239  7.9739  S5.4751
CD {5%) 0s4552  0.4149 0.5108 17,9469 NS 16,8657
Table 15, Leal area index and dry matter production in oriental
pickling melon as affected by levels of irrigation
Leaf area index Dry matzer
Treztment 4% days 75 days Harvest roduction
after after g/plant)
sowing sowing
™ 0.338 0.270 0.155 84,500
T2 0.883 04397 0.171 130,313
3 0,843 0.408 0,182 109,500
T4 0,707 C.h22 0,301 - 187,063
5 Qe 727 0.382 0.232 130,000
SEme 0,0600 0.0620 0.0150 16,6799
CD (%) 0.1849 NS 0.0462 51,4004



69

Table 14, Predicted leaf area in oriental plckling
melon
Leaf diameter Predicted leaf ares (cii)
(ca) A = 17.84x = 96,99 A = 0.76x° A = 10.21x
0 (4] 0 4]
1 - 0.76 10'21
2 - 3.0h 20442
3 - 6.84 30.63
4 - 12,16 40,84
5 - 19,00 51,05
6 10,05 27.36 61.26
7 27.87 37.24 T1.47
8 45,73 48,64 81,68
9 63,57 61,56 91.89
10 81,41 76,00 © 102,10
11 99.25 91,96 112.31
12 117.09 109,44 122,52
13 134,93 128,44 132,73
14 152.77 148,96 142,94
15 170464 171.0 153.15
16 188445 194,56 163,36
17 206,29 219,64 173.57
18 224,13 246,24 185,78
19 241,97 276,36 193.99
20 259,81 304,00 204,20

A = Prediocted leaf area (cmz)
x = Mgasured aximum leaf diamter (cm).
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614, hwaf axsz index

The date on leaf area index are given in Table 15
and the analysis of variance in Appendix IV,

At the 4% duy stage, the treatments, T2, T3, T4 and
7% were on par, but were significantly superior tc 71 with
respect to leaf area index, However at 75 days after sowing
the treatments did not exhibit any significant difference.
At harvest T4 was found to be significantly superior to 1%
and both were guperior to T3, T2 and T1 which were at par,

601.50 D

The dry mutter worked out at the time ¢f harvest is
presented in Table 15 znd the analysis of vurisnece in
Appendiz IV.

T4 was significantly superior tc¢ the rest of the
treztments which were on par, with regard to the dry matter

production.

6.2, Yield and yieid atfributes

Datu relating to yleld and yield attributes are given
in Table 16 and the analysis of varience in Appendix V,

6.2.1, Mumber .f fruits peg plant
The treatnent T2, whioh reglatered the maximumnm
aumber of fruits was on pur with T3, but was significantly



Table 16.

Yield and yield attributes of oriental pickling melon as affected
oy ievels of irrigation

liumber of Fruit yleld “iean Mean Mean Per cent
Treatment fruits fruit 1l ' irth of

per plarnt Per plant Fer hectare veight of it fruit matter

(kg) (+) (kg (cm) (cm) of fruit

T4 1.589 1.808 9.215 1.093 23,703 21.063 7.840
T2 4,013 5.829 29.729 1.502 29.868 28,063 5483
T3 3.711 6.114 31.182 1.664 35.183 30,913 5015
T4 3.149 %o 449 27.7% 1. 764 34,123 32.320 5. 713
T5 3.064 5325 27159 1.749 34,525 30,775 6.645
SEmv 0.2634 0.4687 243304 0.1560 1.3165 1.01%9 00,3066
CD (9%) 0.8118 1. 4udsly 743662 NS 4,0569 3.1307 0.9448
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superior to Th, 1% and T1, Though the treatments T35, T4
end TS were on par, they were significently superior tc T1,

With regurd to the frult yield per plant, the
treatments T2, T3, Th and T% which were on pur, were
significantly superior to T1, Similar trend was cobserved
for fruit yield per hectare elso,

64243, lfean length of fruit

T3 which recorded the maximum length was on par with
T4 and TS and 211 these were signfieantly superior to T2
and T1, T2 in turn was superior toc T1.

6.2.4. Mesp girkh of frult

T3, T4 and TS were on par and were significantly
superior tc T2 and T1 with respect tc the mean girth of
fruit, T2 in turn wves significantly superior tc T1 which
recorded the least fruit girth values,

6.2.5. Mesn weight of fruit
There was no significant difference zmcng the
treatrnents with respect to mean fruit weight, T4 recorded

the maximum fruit weizht followed by T5, T3, T2 and T1.

T1 recorded the maximum dry matter content and was
significantly superior to all the other treatments, TS was
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on par with T4 and signifieantly superdior tc T2 and T3,
T4 was on par with T2 and T3,

6434
6+3+1. Consumptive use

Seasonal consumptive use from 27 days after sowing

to the end of crop growth und the average consumptive use
per day are ziven in Table 17(a). Seascnal oonsumptive use
was paximum for T3 (218,72 ha mm) followed by Th (137.66
he mm), TS (123,90 ha mm) end T1 (35.87 ha mn)., The
average daily ccnsunmptive use alsoc exhibited the sane
pattern, In treutment T2 since dally irrigation was
practiced, consumptive use determinztion from soil moisture
data was not feasible and hﬂﬁcc not caleoulated,

The voriation in consumptive use at intervels of
15 days is giver in Table 17(b) end graphically represented
in Fig.12. At all the growth stages, T3 registered the
maximum consumptive use followed by T4 and T5, In all the
treatments consumptive use was maximum at %7 days after
sowing. Thereafter it declined, The decline was
comparatively rapid in T4 and T5 than in T3, After 72 days
¢f sowing the decline was gradual,

6+3+2. Crop goefifolent

The data on the average orup coefficlients z2re given
in Teble 17(a) and for the differemnt growth stages in
Table 17(b).
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Table 17(a). Ccnsumptive use and crop coefficients of
oriental pickling melon us affectec by
levels cf irrigution

Seawnat1 : SQaaonati P‘r-d‘yti Crogn
censumptive consumptive consumptive coeffi-
Treatment use (litres use (ha-mm) use (literes cient
per basin) per basin)

T4 211,013 35.87 2.814 0.07
T2 - - n- -

T3 1286,57 218,72 17.154 0,429
ThH 809,77 137.66 10,797 0.269

15 728,85 123,90 9.718 0e243




-
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Table 17(d) Cummulotive consumptive use and crop coeffigient
velues cf oriental pickling melon at intervals
of 15 days

Trecte Period (deys after sowing)
Particulars ment
2742 H2«57 57=72 72«87 87-102

Consumptive 211,81 313.75 286,86 261 .44 212,19

use (litres)

Consumptive 3 36,09 53434 48,77 s, bhs 36,07

use (haemm)

Crop coefiicient 0.320 0.489 0.413 0,510 ‘0,429
Conau:gtlvc 139.0 241,94 176.%6 151,36 100,92

use (litres)

Consumptive Th 23,63 41,12 30,02 25473 17.16

use (ha=nn)

Crop coefficient 0.211 0.378 0,254 04295 04204
Consumptive 131.12 192,88 151.52 148,90 104,42

use (litres)

Consumptive 3 22429 32,79 25,76 295431 1775

use (haemn)

Crop ccefficient 0,198 0.301 0,218 0.291 0.211
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T3 recorded the highest value of crop coefficient
followed by T4, TS5 and T4, The wuriation in crop
coefficlients during the crop growth period at intervils of
15 days is also graphically represented in rFig,1%5. The
maximunm velues at all the levels c¢f irrigation was found
tc occur at 57 days after sowing and thereafter it declined,
However a seccnd peak in ¢rop ccefficient vilues was
observed at 87 days after scwing, after which 1t again
declined, Both the peaks were higheat for T3,

6¢343. Field water use efficiency

Data on field water use efficiocncy are given in
Table 18(a) and the analysis of voriasnce in Appendix IV,
The graphical representation of the sume is given in Fig,14,

Though there were no asignificant differences, the
field water use efficiency was maximum for T1
(220,088 kg hamn™') followed by T3 (182,638 kg ha ma™),
T2 (156,085 kg ha nr™ '), T5 (142,568 kg ha ma~') and
T4 (138,078 kg he ma™ ).

6+5e4. Crop woker use effjciency

Data ¢n crop water use efficliency are given in
Table 18(b) und Fige14.



Tadle 18( .) .

71

Field water use efficisncy of ériental
pickling melon as affected by levels of
irrigation

Yield Total water Field water

-t
Treztment (kg ha™ ') applied use effic
(Ra-za) (kg ha m=1)

71 9219 41,89 220,088

T2 29729 190,47 1%6.083

T3 31182 170,73 182,638

ThH 27754 201.29 138,078

5 27159 190,47 142,%88
SE!:“' - - 33.9673

CD (%) - - NS

Table 18(b)

Crop water use efiiclency cof oriental
pickling melon as affected by levels
of irrigation

Yield Total consummptive Crop water

Treatment (kg ha=1) use (ha~mm) use effici~
ency 1
(k2 ha ma™')

T4 9219 35.87 257,01

T2 29729 - -

T3 31182 218,72 142,57

Th 27794 137.66 201,90

5 271%9 123.90 219,200
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Crcp water use efficiency was maximum for T4
(257,01 kg ha mm~') followed by T5 (219,200 kg ha mm™ '),
T4 (201,90 kg he mm™') and T3 (142,57 kg ha ma” 1),

The overall mofsturse extraction pattern 1l: given in
Flg.15. 1t was observed that the molsture extraction in
geraral was high from the top 13 em iayer in all the
trestments, The nodsture extriocted from the surface layer
(0=15 om) wes hizhest for T3 (45.%6) folloved by To (&%),
T8 (36.,4%) and T4 (30.%). Mcisture extrzcticn declined
with incresasing suil depthe. ¥While this decline was rapid
in T3 and Th, it was very gradusl ir 7% and T1, The
highest mcisture extroction froz the lowermcst layer
(45«60 cm) was noted in the cuse of T1, Alsc, the extruction
of moisture from the deeper layers was hisher in T1 end 15
compared to T3 and Th.

The dsta <n ot observetions are given in Table 19,
The maximum latersl spread of yoote was found €¢ cocur in
T1 and the least in T3, Yith regeirds to the vertical depth,
the nmaximum wzs foun: te cecur in T1. The drier regines
exhipited more verticel penetration of rcots, The number cof
roots per tap root was almost the same in all the trestments
except in T4 which showed a slightly higher roct number,
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Teble 19, Rooting pattern of criental pickling melon
as inZluenced by the treatments (at hervest)

Laterzl Verticsl Nunber ¢f Total dry Rcot/

Treutment distonce distance rcots per weight of shoot

(com) (em) tap root root:(nj) ratio
o 152,00 71.74 9.7% 12,313 0. 151
T2 13275 43,0 9.88 15.875 0,126
13 117.00 5740 9.33 12.750 0,116
ThH 132,00 63.3 11,80 17.250 04093

T5 123,50 68,2 375 17.625 0,133
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The tctul weight of roots was found to be less in 73,
Reot shoot retio was almost the same in all the trestments,
T4 showed a slightly higher ratio (0,1%1).

€.5. Eveporimetry

The correlation coefficient between the pan and can
evaperation values and the relative merits of the two
typez of eveporimeters is as given under pumpkin,

The aveprsags pen :nd cean evaporimeter values and the

ratios of pan/euon vt intervels of 19 days IZ.r the crop

rowth perded, for the moisture regimes T2, T4, T4 and 75
are glven in Table 20, The ounmulative pan evaporation
values per irrigotion interval for T2, T3, T4 ond 7% was
found tc range from 5«8 mi, 16«23 mm, 27=37 mm and 36«59 an,
while the can ewveéporation velues renged from 7-11 ma,
1932 mm, 32«53 wm and 47-80 mm respectively fcr the orcp
growing seasvn., The ratic of pan/can evaporation values
increused with increasing age of the arcp, but showed a
decline in the final stages of ercp growth,
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Taeble 20, Average pan end can evaporotion values
and panfosa ratio's for the different
intervals in oriental pickling melon
Interval Aversge Aversge can
(days after pan evapc~ evaporation Pan/Can

Treatment sowing) ration for for an irri-

an irrige- gation inter-
tion inter- val (m:)
vel (mm)

T2 27=42 747 10.55 0.7
“2"57 7078 11002 0071
57/=T2 Sl 11.39 CeTh
72«87 6.70 Teb2 G.20
87=102 5e52 7.0% C.78

T3 2T=42 22,42 31,66 0.71
Lz2«57 18,15 23,87 0.76
57-72 16,89 22,79 074
72«87 17.42 15428 0,90
£7~-102 17.99% 2290 0.78

Th by L 37«37 5277 0.74
Lh2=87 2723 53480 0,76
57-72 29459 39.88 074
72=87 29403 32413 0.90
87-102 35.90 45,80 0.78

5 27=42 56405 7515 0. 71
4257 36430 47.73 Ce76
57=72 59.10 7975 0. 7h
72=87 43.%6 48, 20 0.50
87-102 47.87 61.06 0.78
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DISCUSSICN

The results of the studies in oriental pickling
melon are briefly discussed bdelow,

Ta1e

With respect to the vine length, the irrigated
plints in general recorded higher values then the
unirrigated plants (Table 13). However, significant
differences vere not cbserved umong the different levels
of irrigation., Alsc the effect of irrigoticn was leas
pronounced during the later stages of growth, These
findings are in conformity with the cbservations of
Ortega and Kretchman (1982) who hed also found that
cucunber plants subjected tc¢ stress showed a reduction
in vine length. During the later stages of growth the
irrigation effects were not pronounced because of the
rains received at this stage,

For the calculation of leaf ares, out of the three
models tried, the first model was found to have s high
predictability., However it would be suitable only for
leaf diameter values between 6 and 18 cme. The predictability
of the second equ. tion was found to be very low and would
be suitable only fcr leaf diameter values in the reange of
12-15 cm. Though the third model (A = 0,76 x°) was found
to have a slightly lower predictability than the first
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model, it would be suitable for a wider range of leaf
diameter values (Fig.11). Also the equation is simple
and galoulctions are easy.

¥ith respect to the nuaber of leaves at the
different growth stages, though the treatments had not
much influence the leaf area index exhibited significant
variations (Table 15), The leaf area index vulues were
higher for the irrig:ted plants then the unirrig:oted
control, Hoewever, the different irrig-tion levels did
not show much significant differences. Low leaf area
index values in the unirrigsted plots may be due to the
develo.ment of low leaf water potentiuvl, which might have
led to a reduction in the leaf area, Cumins and
Kretchman (1974) had alsc observed that leaf area in
cucumbers was greatly reduced under water stress, The
lack of significant differences among the different
irrigation levels may be begcause the stress caused by any
of the molature depletion levels was not severe encugh tc
oring about a recuction in the leaf size., The dry matter
production at harvest was not much influenced by the
different treatments, This may be due tc the rains
received during the later stages cf orop grewth, WwWhen
water becomes availsble after a short pericd of stress,
growth is very rapid for a short time, so that nc net
reduction is caused !y stress (Kramer, 1983).



The number of fruits per plant, the length of fruit,
girth of fruit and the dry matter content of the fruits
were fovourably irnfluenced by irrigation (Table 16).
However, the mean weight of fruit did not differ signifi-
cantly among the treatments, The number of fruits increased
with increase in the frequency of irrigation. Favourable
influences of moist regime on the number of marketable
fruits were alsu reported by Haynes and Herring (1980) in
squash and by Thomas (198k) in bittergourd, The mean girth
and length of fruits were slightly less in the frequently
irrigated plots and this may be as a result of the higher
number of fruits in these treatments. The total yleld was
not significantly affected by the levels of irrigetion,
However, there was u decreasing trend with a reduction in
frequency of irrigation.

The results on yield indicited thot the plant was
not subjected toc severe water stress by any of the
irrigation levels, since water deficlt if any, develcped
during the period of frult enlergement would have oaused a
narked reduction in size of the fruits (Kaufman, 1972).
Similer observations was also mede by Loomis aund Crandall
(1977) in cucumbers,
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The drier regimes showed & comparatively higher
percentage of fruit dry matter. Krynska gt al. (1976)
had also reported that irrigetion lowered fruit dry matter,
Vitamin C and suger content in both fresh and processed
cucumbers, The unirrigated plots gave the lowest fruit
yields, The favourable influence of irrigation on the
yield of cucurbitacecus crops has been repcrted by several
workers (Mac Gillivray, 19513 Flocker gt al. 1965;
Vargz, 19743 Ortega and Kretchman, 1982),

Te3le Mol sbur

The seasonal consumptive use was found to be the
highest for T3 and the least for T1 (Teble 17(a), There
was a gradual decrease in the consumptive use with the
decreuse in the wetness of soil, The average daily
consumptive use also exhibited a similar pattern, These
observations are in conformity with the findings of
Tomitaka (1974) and Thomas (1984) whe had recorded a
steady decliine in éonsunpttve use with the decrease in the

soll moisture level,

The consumptive use calculated at the vurious growth
stages (Table 17(b) revealed that the peak consumptive use
was reached at 57 days after sowing, after which there was
& steady decline, The peak consumptive use stage coincides
with the flowering znd the full cancopy development in



cucumber, These factors, together with the meteorclogical
parameters like high wind speed, low humidity (Fige.1)

might have contributed to the high consumptive use during
that period, The decline in consumptive use after 57 days
may be sttributed to the attainment of fruit maturity

stage and the normalisation of the meteorological parameters.
Several workers have also reported that consumptive use
increases during f{lowering end early fruiting and then
levels off during late nharvest (Cselctel and Varga, 1973
Loomis and Crondell, 1977).

¥ith respect to¢ crop coefficients (Teble 17(a))
T3 was chserved to have the higzghest velue und thers was a
steady decline in the orcp coefficients with decreasc in
the degree of wetness, The increase in orop coeilicient
values with increase in wetness has to be expected us there
was & aimiler increese in the consumptive use with increasze
in the fyrequency of irrigation, However, even during the
peak consuzmptive use period, the crop cocifficlent values
reached upto only 0.51., The low wulues cf croep coefficients
may be because ¢f the limiting water aupply. Crop
coefficients increasze till 57 days after sowing in all
treatments, then showed & decline by 72 days after sowing,
again increased and reached peak values «t 87 days «nd than
declined, The crop coefficients of T3 were always higher than
in T4 and T5., The orop coefficient values of T4 and TS were
almost the same during the later stages of crop growth,



The variation in crop coefficient velues with the
different growth stages is due to the correspconding changes
in consumptive use, The first peak of the crop coefficlient
at around 57 days coincides with the full cancpy development
of the crop, which might have led tc a high consumptive use,
The second peak mey be attributed tc the flowering that
occurred after the first hervest ¢f fruits and the reducticn
in the evapcrutive demand of the atmosphere, The subseguent
decline in the crop coefficient values would probably be due
tc the reducticn in crop canopy, as the crop was at its

senescence stoge,

Significant differences were not observed with
respect to the field water use efficliency (Table 18(a),
However, ficld water use efficliency inereased with decrease
in the quantity of water applied, The absence of any
simificant difference in {ield water use efficiency among
the irrigztion levels may be beceuse the quantity of water
added was just sufficient to bring the rcotzone to field
capacity level, Iiloreover, since pot watering was adcptec

conveyance loss of water was also reduced,

Crop water use effdcicney (Fige14) a.sc exhibited
the same patiern. The crop water use eilficiency decreused
with the inereese in the scil wetness. This mey Le because

of the hijher consumptive use from the more frequently
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irrigated plots which was not accompanied by a corresponding
increase in the yleld,

© Maximum depletion of soll water was obscrved from
the top O=15 cm scil layer irrespective of the treatment
and then decreased with an increase in scil depth (Fig.1%).
The decline in soil molsture extraction with inoraaso in
depth was rapid in the wet regimes compared to the dry
regimes, This :zay be because, when the surface scil is wet
there 4s chance of higher evepotransplration losses. Alsc
the roots of the crop will be mecstly confined tc the top
surface layer, when the surface soil s we%, Similar
results were cobtained by Loomis and Crandall (1977) and by
Thomas (1984), With decreasing soil wetness soil mcisture
extraction from the lower layers increused, In the case of
the unirrigzted contrcl the meisture extraction was more or
lees uniform from the surface layer to the lowermost eoll
layer. This cay be due to the uniform roct distribution
of the unirrigated crop throughout the soll prcfile,

To4e  Rooting pattern

Both the lateral and vertical spread of the roots
was found to be hisher in the cuase of the drier regimes.
Water has been found to influence the directiovn, vertical
and latersl spread and the rooteshcot ratio (Peters and
Runkles, 1967). Salim gt 8l. (1965) hed also found that
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the drier treatments produced more branching in the upper
soil layer in oats and barley, Portas (1973) alsc

cbserved that frequent irrigations resulted in shallow

root development ln case of vegetables like tomatces,
onfons, cauliflowers and lettuces, Only a slight variation
in root=szhcot rutios was observed between the treatments,
The ratios were found to be slightly more in the dry regimes
then in the wet regimes, This is in line with the findings
of Kramer (1883) who had also observed an increase in the

root shoot rtios with increase in water stress.

7.5. Evaporimetry

The relation between can and pan eveporaticn and the
influence of meteorclogical parameters cn both can and pan
evapcrimeters have heen discussed under pumpkin,

The increase in ratio's with increasing age of the
crop 4s mainly due to season and sdvancing age of the crop.
The decline in the ratio at the final stages is due toc the
reduction in crop canopy since the crop was at its
senescence stazge, Scheduling irrigation at 75 per cent
depleticn of available scil moisture was found to be cptimum
for erop growth and yield, For this moisture regime,
irrigation nmay be given when the cummulative ¢an evaporation
values reaches about 80 mm for the period from 27-42 days
after sowing, For the interval between 42-57 days after



sowing irrigetion should be given when the sumulative
can avépcration values reaches abcut 50 mm, For the next
15 day stape Lrrigstion should be given when the
cumrulative can evaporaticn values reach about 80 mm,
followed by 50 mm for the subsequent 15 days pcriod.\
During the final stages of crop growth irrigztion need be
given only at 60 nm cen evaporation values.

1he conclusiyns drawn from the above results end

discussiun are brieily given uelcw,

¢ Irrigetion to orientsl pickling melon paised in
sﬁmmmr rice fallews may be given at 7% per cent depletion
of available soil water in 60 om of the soil profile,
This involves irrigation at 5.7 days intervsl.

2o ¥With can evapoprimeters irrigution nay Le given
when the swsmulitive cén evaporation values reach 80 mm
during the vegetative stages of growth (27«42 days aiter
soving)}. During the flowering asnd fruit formetion stages
irrigaticn may ba given at 50 mm can evaporation values
followed by 60 mm during the later stages of crop growth,
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ASHGOURD
(Benincaga hispida (Thumb) Cogn.)

RESULTS

The experiment with ashgourd was terminatec at 90
days after sowing as the treatment effects cculd not be
studied due tc the frequent rains, that occurred after
this stage.

8.1. Growth ohapactorg
8.1.1. Length of wmaln vine

The data on length ¢f main vine are given in Table 21
und their analysis of variance in Appendix VI,

There was no significant difference unong the treat-
ments with respect to the length of maein vine at bcth the
stages of observ.tion. 7T% reccrded the highest vine length
followed by T4, T3, T2 and T1 at 45 days zfter sowing,

More or less the some trend was maintzined at 75 days after

sowing also.

4% and 75 days after sowing are given in Table 21 ard their
analyslis of varicnce in Appendix VI,



At 4% days after scwing, the different levels of
irrigations, T2, T3, T4 and TS were on par and were
signiticantly supecior to T1. At 75 days after scwing,
there was no significsnt difference among the treatments,

8.1.3. Leaf ores

Correlation coefficients were worked out between
actual leaf area and maximum width of the lemves. A
significant correlstion of 0,9 was obtazined between actual
leaf area and maximum width of the leaf, Regression
equations were then Iitted to find cut the rel:>tionship
between the actual lexf area (A) ond mexzimunm width cf the
leaf (x)., The regressicn equations developed and their
predictability are given below. |

Equaticn Predictability
e A ® 25,45 x » 230,29 81%
2. A = 10056 X 5%
3, A= 0,67 x° 8%

Date or the predicted leaf area from the three
models corresponding t. diameter values uptc 23 cim are
given in Table 22 =2nd the graphical represcentation of these
alorng with the scatter diagrac showing actual measured leaf

arez velues ure given in Fig.16.
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Table 21. Length of vine and number of leaves in
ashgourd as affected by the levels of
irrigation
Length of main vine (m) Number of leaves rer

plant

Treatment 45 days 75 days 45 days 75 days

after after after after
sowing sowing sowing sowing

T1 3.61 5.21 38,00 31.31

T2 3.82 5.97 66.98 48.25

T5 4,37 6.15 69.42 48,08

SEm 0.2859 0.2242 5.1832 5.0839

CD (5%) NS NS 15.9725 NS

Table 23. Leaf area index and dry matter production

in ashgcurd as affected by the levels of
. irrigation
Dry matter Leaf area index
roduction 5
Treatment g/plant ) 5, days 75 days
after Tter
sowing atter
sowing

T1 242,488 0.514 0.324

T2 371.100 1.443 0.819

T3 447,110 1.499 0.831

T4 399.238 1.539 0.786

TS 443,813 1.444 0.722

SEm+ 72.1245 0.0912 0.1072

CD (5%) NS 0.3305 0.2812
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Table 22, Predicted leaf area in ashgourd
Le.f diameter Predicted leaf area (eaz)
(on) A = 25,45% = 250429 Aw 0.67i§ A = 10,56x
V] 0 0 0
1" - 0.67 10.56
2 - 2:63 21 012
3 - 6003 31 .68
4 - 10,72 42,24
5 - 16.7% 52,80
6 - 2441 63.36
7 - 32.83 7392
8 - “2088 8“0‘48
9 - 54427 ‘ 95,04
10 24y 21 67,00 105,60
11 45,66 81,07 116,16
12 75.11 96,48 126,72
13 100,56 113.23 137.28
14 126,01 131.32 147,84
15 151.46 150.75 158,40
16 176,31 17152 168,56
17 202,36 193,63 179.52
18 | 227.81 217,08 190,08
19 253,26 201,87 200, 64
20 278,71 268,00 211,20
21 305,16 295,00 221,76
22 329416 324,28 232,32
23 355.06 354,43 242,88
24 380451 385,92 2534 4b
25 405,96 418,75 264,00
26 43154 452,92 274,56
27 456,86 488,43 285,12
28 482431 525,28 295,68

A = predicted leur srea (cmg)
x = Measured maximum leaf diameter (cm)
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8.1.4, Leag grea index
The data on leaf area index are given in Table 23

and their analysis of varliance in Appendi: VI, At both
the stages of observation T2, T3, T4 and T9 were on par and

were significantly superior tc T1, v

The data on dry matter content of the vegetative
parts recorded at the time of harvest are given in Table 23
and the analysis of veriance in Appendix VI,

There was no significant difference among the treat-
ments with respect t¢ the dry matter production, T3 showed
the maximum dry matter production (447,11 g/plant) and ™
the least (242,488 g/plant),

8.2, Yield and yield attributes

The data relating tc yleld and yleld attributes are
given in Teble 24 and the analysis of variance in‘Aypcndix
VIii,

T2 which produced the highest number of fruits per
plant (1,396) was on par with T3, T4 end TS and all these
were significantly superior to T1.
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Table 24, Yield end yield attributes cof ashgourd as afiected by
levels of irrigation
Number Fruit yleld Mean Mean Mean Per cent
of . fruit length girth
Treatment fLruits Per Per veight o2 of natter
per ?lant hectare (kg fruit fruit of fruit
piant kg) (+) (cm) (om)
o 0,438 1,448 7.384 3,310 28,725 uLB,178 6,298
T2 1.396 4,489 22.897 3,305 28,900 47.2350 6,018
T3 1,104  &,302 21,942 3.808 37,250 55.193 6,070
ThH 1.063 3,896 19,869 3,740 41,775 63,405 6,190
5 1292 44252 21,685 3,843 37.225 61,128 6,030
SEm+ 0.1335 065319 2,7126 0,2937 1.6445 3,5138 00,3799
CD (%%) 0,4085 1,6390 8,3%91 NS 5.0677 10,8279 NS



The different levels of irrigation T2, T3, T4 and
T% were on par and were significantly superior tc¢ that of
the unirrigated control (T1). With respect to both yield
per plant and yield per hectare, T2 produced the maximum
yield (22,897 ¢ ha"1) with T1 producing the lowest yield
of 7.384 t na™',

8423, Meap length of irult

The treatment T which recorded the maximum length
of fruit (41,775 cm) was on par with T3 and T% and was
significently superior to T2 and T1. T2 wss on par with
T1.

8.2.4, Mean girth of fruly

The treatments T4, T9 and T3 were on par with respect

to mean girth of fruit, T4 and TS were significantly
superior to T2 and T1, T3 was on par with T2 and T1,

8.2.5. Mean welght of frult

There was no significant difference zmong the
treatments with respect to mean fruit weight, However T5
recorded the maximum fruit weight followed by T3, T4, T2
and T1,



There was no significant difference among the
treataents with respect to the percentage dry matter
content o fruits, However, T1 recorded the highest value
of 6,298 per eent and T2 the least (6,018 per gent).

8.3, Moisture studies

8.3.1. Consumptive uge

The data ¢n seascnal oonsumptive use from 27 days
after sowing to 90 days after sowing are given in Table
2%(a), In treatment T2 since daily irrigation was
practiced, consumptive use deteramination from scil
mcisture data was not feasible and these were hcnce not
calculated, The consumptive use calculeted at intervals
of 1% dcys for the treatments 73, T4 and T5 are given in
Table 25(b) and graphically represented in Fig.17.

The seascnal consumptive use was maximua for T3

(133,000 ha mm) followed by T4 (103,04 ha mm),

T8 (91,56 ha mm) and T4 (24,91 ha mm)., With respect to
the average per day consumptive use also, the same trend
wes observed, The consumptive use caloulated at 15 days
intervals showed that the peak gonsumptive use occurred
at 72 days after sowing for the treatnents T3, T and T8,
Thereafter a decline in the consumptive use was notioced,



Table 25(a).
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Cocnsumptive use and grop ccefficients of ashgourd
as affeeted by levels of irrig:ticn

SQSasnali s@aaonaii Per ﬁayt‘ grog‘1

‘ consumptive consumptive co ve Cceffie~

Treatacnt use (litrea  use (he~mm) use (litres cient
per hcsin) por basin)

™ 146,528 2449 24442 0.07

T2 - - - -

4} 782436 133.00 12.039 0.371

T4 606,11 133.04 10,102 0,288

5 530459 91.56 8¢ 977 0,256




Table 25( b) .

100

Cummulotive consumptive usze snd crop
ccaef fcient values cf ashgowd at
intervels ¢f 15 days

Period (days aftcr sowing)

Particulars Treataeits .

2T=42 L2«57 HT7=T2 72=87
Consumptiive 124,80 150,60 262,24 244,72
use (litres)
Consunmptive T3 21,20 25,60 44,88 41,60

use (hawmn)
Crop coefficient

Consunptive
use (litres)

Consumptive
use (hawmn)

Crop ccefficient

Consumptive
use (litres)

Consurmptive
use (ha-mn)

Crop ccefficient

0,228 0,244 0.475 0.633

190,32 159.22 162,92 133,66

T4 25,96 27,07 27469 22,72
0.275 0,258 0.295 0,346

121,80 140,94 167,72 108,13

5 20,70 23,96 28,51 18438
0,223 0,228 0,305 0.279
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This decline was found to be more rapid in the case c¢f T4
and TS, In the case of T3 only a slight decline was
observed,

8.3.2. Crop coefiiclent

The data on crop coefficlients are presented in
Table 25(a), The crop ccefficient values were highest for
T3 (0.371), followed by T4 (0.288), TS (0.,256) and
T4 (0,07). Crop cvefficient values calculated at the
different growth stauges (Table 25(b) and Fig.18), showed
that it is low in the early stages of crop growth, after
which a rapid increase was noticed, It is dif:icult to
find out peak time of crop coefricient as the experiment
was terminated at 90 days after sowing,

8.3.3. Field water use efficiency

The data on {ield wuter use efficiency are givem in
Table 26(a) tnd depicted ir Fig,19. The analysis of
variance is presented in Appendix VI,

There was no significant difference in field water
use efficiency among the treatments, However, the maximum
field water use efficiency was ncticed f{or T3 fcllowed by
T1, T2, T5 and T4,

Be3elte wa use i
The data on orop water use efficiency are given in
Table 26(b) and graphically represented in Fig,19, 5;??“

o= G
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Field water use efficiency of ashgourd as
affected by levels of irrigstion

Total water ¥Fileld water

Treatment Yield applied use etticiqncy
(kg ba=1) (haemm) (kg~ha mm™")

T1 7384 4543% 16.,813

T2 22897 153,64 149,028

T3 21942 127.47 172.133

T4 19869 144,51 137.493

T5 21685 148,71 145,825

SEns -— - 2243807

CD (9%) - - NS

Table 26(b).

Crcp water use efficlency cof ashgourd
es affected by levels cof irrigation

Yield Total Crop water
Treatment consumptive use efficik
(kg ha=1) use (ha-mm) (kg-ha ma™?')
™ 7384 24,91 296,43
T2 22897 - -
T3 21942 133,00 164,98
T4 19869 103,04 192,83
5 2168% 91.56 236,84
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Crop water use efiiclency was maxirum for T4
(296,43 kg ha mm~') followed by TS (236,84 kg ha mm™'),
T4 (192,83 kg ha mo~') and T3 (164.98 kg ha mu™ ).

843¢5. S04

The cverall soil moisture extracticn pattern (Fig.20)
showed thut from the top 0=-15 cm depth, the highest
extraction was chcerved for all the treatments., A rapld
decrease in solil moisture extraction, with increase in
depth was noticed for the treztments T3, T4 and TS. Dut
for T1, the soil mcisture extraection was mcre or less

uniiorm from 21l the different depths.

Bele cotin aLLe

The data relating to root observutions are presented
in Table 27. The later:zl spread cf the rovots was muximum
for the unirriguted coutrcel (T4) fullowed by T9, T4, T2 and
T3, The vertical depth was clsc maximum in case of T1
followed by T2, T3, TS5 a2and T4, The number of primsry roots
per top rcot was maximum for T2 followed by T4, 15, T1 and
T3. The dry weight ¢f the roots was lowest in the control
plot (T1)., TS produced the maxinum dry weight of the roots
with T2, T3 and T4 having almost the scme dry weight, The
root shuot ratio wes highest fur T1 (0.,098) fcllowed by
TS (0,081), T2 (0.,079), T4 (0,076) end T3 (0,067).
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Table 27. Rooting pattern of ashgourd «s af:ected by

the treatments (at harvest)

Lateral Vertical Number of Total  Root/
Treatment distance distance rocots per d.r{ Shcot

(cm) (cm) tap root welght ratio

of roots
(9)

4 287,50 T1e25 12,50 23.7% 0,098
T2 182,25 67.00 20450 29425 Co079
T3 178.7% 63,00 12425 30,13 0,067
T‘i 18:'3‘00 59033 15075 30050 00076
T5 264,00 62,00 13.33 35,75 0.081
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8.5, Eyaporimetry

The correlation coefficient between the pan and can
evaporation values and the relative merits of the two types
of evapurimeters is as given under pumpkin,

The average pan and can eveporction values and the
ratios of pan/cun at intervale of 19 days for the crop
growth period, for the moisture regimes T2, T3, T4 and TS
are given in Table 28, The cumuulztive pen evaporation
values per irrigaticn incervel for T2, T3, T4 and 7O was
found tc range from 5 tc 8 mm, 16«31 mm, 21=47 mn and
35=5% mm, while the can evaporaticn values ranged from
7=%1 mm, 20=39 mm, 29«59 mm and 43«71 nn respectively for
the crop growing season, The ratic of pan/can evaperation
vzlues Increcsed with increasing age ¢f the crop, but
showed a decline in the final stuges of crcp growth.
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Table 28, Average pan and san evaporation values
and pan/esn ratico’s for the different
intervals in ashgourd

ttrval Average Average can

Treatment a“gum g:g 3;“:’2: :::92; a:::; Pan/Can
drvige- gation inter-
val (m) val n

T2 27=42 715 9.09 079
h2«57 8.08 10,94 0u7h
57=72 6,69 7.15 0.94
72-87 5448 730 0.75

3 27=h2 30,97 39,40 0.79
“3'57 26|23 3’0 55 007‘0
57-72 18,72 20,02 0094
72-87 16,43 21,90 0,75

T4 27=b2 66445 59, 10 0479
h2-57 3503 47-40 0. 7h
57=72 46480 50405 0,94
72-87 21,90 29,20 0e7%

5 2742 46449 59,10 0.79
L2=57 52455 71.10 0,74
5T=72 46,80 50,05 0.54

72-87 32«85 43«80 0.7%
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DISCUSSION

The results of the studies in ashgourd are briefly

discussed below,

9¢1.  Growth characters

The ditferent levels of irrigsticn did not exert a
significant influence on the growth perameters like length
of vine, number c¢f leaves, dry matter content and leaf area
index (Table 21 and 23)., However the vegetative growth was
in generel pcor in the unirrigcted contrdl, especially
during the early stages of growth,

Among the three models tried for the calculation of
leaf area, the first model was found to have a high
predictability, However it would be suitable only for leaf
diameter values beycnd 13 cm, The second model which has a
very iow predictability would be suitcble only for leaf
diameter velues Wwetween 15 and 18 cm, Thcugh the third
model has a slightly lower predictability than the first
model, it would be suitable for a wider runge cf leaf
diameter values (Fig.16). Moreover the equuticn iz simple
and the calculations are easy,

. The effect of the treatments, in general were nct
much pronounced during the later stages of crop growth due
to the frequent lizght showers received during this time,
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The poor vegetative growth of the plant in the unirrigated
control may be due to the stress following water deficit,
Water deficit is likely to affect the two vital processes

of growth viz, cell division and cell enlargement, resulting
in pour growth (Begg and Turnor, 1976), However, when
water becomes available after & short pericd of stress,
growth is very rapid, for a short time, so that nc net
reduction is coused !y stress (Kramer, 1983). This may be
the reason for the lack of response towards the treatments,
during the later stages of growth when rains were received,

All the trectments had received uniform irrigation
upto 27 days after sowing, thereby the seedling and estabe
lishment phases of crop growth were not subjected to any
stress, Hence stress if any, might have cccurred only at
the vegetative growth stages when the treatments were given,
According tc Vasadevan (1980) any water shortage during
germination and early seedling stages will have deletericus
elfects on plants while water shortege during the vegesative
growth stages usually has little effects on subsequent
production, until it is so severe so as tc drastically
reduce the leef area, It can thus be assumed that between
the levels of irrigution, the plants were not subjected tc
severe water stress, The rains received during the crop
growing season would have nullified any significant
differences in the rate of growth between the levels of
irrigaeticns,
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9.2. Yield and yjeld sttributes

The number of fruits per plant, the mean length
and girth of fruit wers improved substantially with

irrigation (Table 24), However, the mean fruit weight
did not very significantly amcng the treatments, The
number of fruits showed a slight increuse with more
frequent irrigutions, The game was observed in pumpkin
and orientel pickling melon, Favourable influence of
moist regime on the numter of marketable fruits was
reported by Haynes and Herring (1980) in squash end by
Thomas (1984) in bittergeurd., The mean girth and length
of fruits were found to be slightly less in the frequeitly
irrizoted plqts and this may be due to the highaé number
cf fruits in these treatnents; The dry metter content of
the fruits clso did not differ markedly and all the
trestments were on par (Teble 24), Neil and Zunino (1972)
had clso repcrted thit irgigution did not afiect the dry

natter content Ln»doublon melons,

The total yield did not vary significantly among the
different irrigation levels, This may :.e due tc the reascn
that, the levels of irrigation at 25, 50 and 75 per cent
depletion of avcilable s0il moisture and the daily irrig:ted
plots were not subjccted to severe wuter streas, since
water deficit if any, developed during the period of fruit
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enlargement would have caused & marked reduction in the
size cof the fruits (Kaufman, 1972)., Loomis and

Crandall (1977) had also observed that removal of 48 to

64 per cent of available soil moisture hed minimal effect
on yield, The unirrig:ted plot gave the lowest fruit yleld,
This has to be expected as the unirriguted crop had a very
poor vegetative grcwth and with respect tc yleld attributes
also, it wus inferior to all the cther treatments

(Mac Gillivray, 1951; Flocker gt al. 1965; Varga, 1974 and
Ortege and Kretchmen, 1982),.

9.3. Meisture studies

Consumptive use was always higher in the case of the
wet recimes comp:=red t. the dry regimes (Table 25(a)). A
similar trend wes cobserved in the case of pumpkin and
cucumber. Tomitnka (1974) and Thomas (1984) also observed
thzt the consumptive use rste declined with a decresse in
scil moisture level, Consumptive use showed cnly a gradual
increzse from 42 to 57 days after sowing after which there
was a2 sharp increase and reached the peak vulue at 72 days
after sowing (Fig,17). This may be due to the full canocpy
development of the crop and the high evaporative demand of
the atmosphere as evidenced by the pan evaporation data
(Fige 1{a)). The lull canopy develcpment coincides with
the flowering stuge oi the crop., Flowering in ashgourd
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starts about 58 days after sowing (George, 1981). The
later decline may i:e agsumed to Le due tc the fruit
maturity stege and reduction in leaf area index due to
senescence of lesves., Several workers have repcrted thet
consumptive use increases during flowering and eurly
fruiting and levels off during late harvest (Cselotel and
Varga, 19733 Loomis and Crandall, 1977).

The wet regimes showed comparatively higher crcp
coefficient vzlues thin the dry regimes, The unirrigcted
control showed the lowest velues of crep coefficient,
Frequent irrigzztions that keep the scil surface mcist will
decrease the effective diffusive resistance tc¢ evapctrans-
piration. Hence crop coefficicnts will be larger under
these conditicns comprred with in frequent irrigutions
where the soil surfoce mey remzin dry for extensive periods
¢f time (Jensen, 1968),

There was nc significant difference in field water
use efficiency, but it showed an increase with a decrease
in the quantity c¢f w:ter applied, The unirrigated plots
showed the highest fleld water use efficiency. The absence
of any significant difference may be beciuse the quantity
of water added was Jjust sufficient t¢ bring the rcot zone
to field capacity level., Moreover since pct watering was
adopted loss of water as conveyance losses was practically
absent,
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Crop water use efficiency was highest for the
unirrig:ted control plots., In general the drier regimes
showed a higher crop water use efficiency., Thig may bhe
due tc the reduction in consumptive use, in the dry regimes
following water stress, The depletion of soil mcisture was
almest simllar to that observed for pumpkin and cucumber,
Extraction was high from the surface layers and decreazed
with increase in soil depth, The high mcisture lcoss from
the surface layer may be because of the high evaporation
losses teking place from the surface layer in addition t¢
transpirstion, With decreasing soil wetness, mcisture
extraction from the lower layers increased. Similer
results were repcrted by Loomis and Crandsll (1977) amd
by Thomas (1984)., In the ezse of the unirrigated control
the moisture extraction from the different soil layers uptc
60 cm depth was more or less uniform., This may be attributed
to the better root distribution of the crup both vertically
and laterally (Table 27) in the dry regimes,

9!40 RoO &1 H

The drier treatments showed & comparatively gre:ster
laterzl spread of roots, The vertical spread of the roots
did not vary markedly. The total dry weight ¢f rcots cf the
unirrigcted contrcl was the least, however the rooteshcot
ratio wes the highest, The treatments T2, T3, T4 znd TS
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showed more or less the same rooteshoct ratios, These
findings are in conformity with those of Kramer (1983)
who had reported that the rocteshcot ratios increase

with water stress though the dry weight usually decreases,

9.5. Eveporimetry

The relation between cen and pan evaporation and
the influence of metecrological parameters on both can and

pan evaporimeters have been discussed under pumpkin,

The increase in the ratios with increasing sge of
the crop is due tc seascn and advancing age ¢f the crop.
The decline in the r:tic at the final stages may be due to

a reduction in crop canopy.

Scheduling irrigation at 75 per cent depletion of
available soil moisture was found to be cptimum for erop
growth and yield, For this moisture regime irrigation may
be given when the cumnmulative can evaporation values reach
about 60 mm for the period bhetween 27«42 days after sowing,
Tor the interval between 42«57 days after sowing irrigetion
should te given when the c¢en evaporation reaches about 70 mn,
For the next 15 days period, irrigation should e given at
50 mm can evaporaticn values, followed by 45 mm for the

subsequent 15 days,



The conclusions drawn from the above results and
discussions are briefly given below,

1. Irrigation tc ashgourd raised in summer rice
fallows may be given at 75 per gent depletion of available
soil molsture in 60 cm of the soil profile, This involves
irrigation at 5«7 days interval,

2. With can evaporimeters irrigation may be given
when the cummulative can evaporation values reach about
60~70 mm during the vegetative growth stoges (27«57 days
after sowing). During the flowering, fruit formation and
naturity stages irrigotion may be given at cumnulztive can
evaporation vgluee of about 45«50 mm,
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SUMMARY

An experiment was conducted at the Agriculturzl
Research Stution, Mannuthy, to study the response of
cucurbitacecus vegetables namely pumpkin, oriental
plokling melon and ashgourd to different molsture regimes,
in summer rice fallows, The experiment was laid out in
randomised block design with four replications. The
treatments consisteu of five molsture regimes viz,,
unirrignted control, conventional method of irrigation
© 13 litres per day, irrigetion at 25 per eent, 50 per cent
and 7% per cent depletion of avoilable soil moisture, The
results of the experiment are summarised below,

1. Irrigation signifigantly influenced the vine
length at all the stages of growth, The unlrriguted
control recorded the lowest vine length,

2+ Irrdigation was found tc favourably influence
leaf production. Treatments which received frequent
irrigations showed greater production of leaves in the
early stages ol growth, Leaf production was found to be
the least in the unirrigated plots,

3. A high positive and significant correlation
was obtained between leef srea and maximum width of the
leaf, for 2ll the three corops studied, Among the models
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tried for the caloulation of lesf area frcm leaf diameter
measurements the equation A = 0,72 x° (R2 = 0,94) was
found to be the best suited for pumpkin, In the caee of
orientsl pickling melon the model A » 0,76 x? (Ra = 0,85)
and for ashgourd A = 0,67 x> (R% = 0,78) were found to be
the best fit.

4, With respect to leaf area index, freguent
irrigations showed higher leaf area index vulues during
the initizl stzges of grcwth, At the later stages there
was no significant differences amocng the treatments, 7The
unirrigated plots recorded the least values of leaf area
index.

5. The dry natter production per plant did nct vi.ry
significantly between the different levels of irrig: tion,
The unirrigated plots showed the lowest dry matter
production,

6. The mean nucber of fruits per plant increased
with increase in the frequency of irrigution,

7. There were no significant differences among the
different level:z of Airrigution with reapect to fruit yield
per plant and per hectare, The unirrigated plots producec
the lowest f:ruit yleld,
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8, The mean length, zirth and weight of fruits
were found to be higher in the less frequently irrigated
plots; however all recorded the lowest values in the
unirrigated plots,

9. The dry =matter content of the fruits was found
tc be higheet in the unirrigated plets, Trectments which
received irrigation at less frequent intervols showed a
higher dry matter content,

10. Seascnal consumptive use was found to be
maxinmum for T3 (2% depletion of available soil moisture)
followed by T4 (50% depletion of available soil moisture),
T8 (790 depletion of available soil moisture) and T4
(unirrigated control), Frequent irrigutions showed higher
values of consumptive use, In case of pumpkin and
orientul pickling melon, the peak values of cunsumptive
use were found to cccur at 42~57 days after sowing in all
the trestments, For sshgourd the peak was found to occur
at 57«72 days sfter scowing,

11. The highest values of crop coefficicnt in
pumpkin and criental pickling melon, were found tc occur
ot 42-57 dayr aftor sowing in all the treastments, At 87
days affer sowing, @ second pesk in corop coefficlent
valuez was observed, In cese of ashgourd crop coeffiocient
values showed 2 progressive incorease upto 87 days after

sowing.
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12, There was no significent difference among the
treatnents with respect to field water use efficiency in
the cuse of oriental pickling melon and ashgourd, The
pumpkin, the unirrigated control recorded a significantly
higher field water use efficiency.

13. Crop water use efficiency was maximum for the
unirrigatec contrcl, In generzl, the drier regimes showed
a higher crop water use efficiency,

14, The scil moisture extraction pettern showed thet
the highest extraction of mcisture was frcm the surface
leyer (O=15 cm) in &ll the treatments. The loss of molsture
from the surface was higher in the case of the wet regimes
and & rapid decrease in moisture extragtion with depth was
noticed, In compariscn with vet regimes, dry regimes
extragted more moisture {rom the deeper layers, However,
in the unirrigated control, moisture extracticn was more or
less unifcrm from all the different depths,

15, The drier regimes showed grester lateral spread
cf rootss The depth cf penetration ¢f rvots was more or
less same in ail the treatrents in the cese of purpkin and
ashgourd, while ir melon the drier rcgimes showed a
greater vertical spread of roots, Though the tutul dry
weight of rcots was lowest in the unirrigutec controel plots,
the root~shcot ratio was found to be the highest,
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16, A high poaitive und significent correl: tion of
0.94 was obvtained between the values of evaporation from
e USWE class A pan and can evaporimeter, The oan evepori-
meter values were always found to be slightly higher than
the pan evapcrimeter values,

17. A high positive significont correlation was
cbtsined between wind velocity and pan/can evaporation
velues; however the effect of other meteorclogieal
paremetcrs viz,, temperature, humidity and sunshine hours

were not much pronounced,

18, Trow the comparative study of the two types of
evaporimeters it wip foumd thet, there was no signiflc.nt
difference between the two types of eviporimeters. Hence
cun evspurimeters c&ni;scd Lor scheduling of Lrrigaetion:,

19. From this study it can te concluded that
irrigation: to pumpkin, oriental pickling melon and ashgourd,
raised in sumuer rice fallows need be jiven &t 75 per cent
depletion of avallablie soil molstucre in 60 cm of the zoll
profile, This lavoives irrigation at iatervuls of 5«7 days.
with can gyspcrimeters, irrigetion may ‘e given when the
cum.ul tive con evupuration values reach about 60«70 mn
duriug the vegetetive stupes of growth and about 45«55 mm
during the flowering, fruit formation and fruit meaturity
stages.,
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APPEIDIX 1

Weather data during the crop period - 1983-'84 (weekly avercge)

Metecro-  Ewvupori- Wind Rain- Sun- Temper:ture(“C) R;lative humidity

Period 1 tion speed_, fall shine
W (mm) km hr (mm)* (hrs) Maximum Minimum ~g Awm 2 PM
52 2,70 2.97 21.6 525 30.50 25401 95.13 70.75
I 1 2-27 9.53 - 9.11 30.81 23.57 77c 14 580 29
2 073 1209“' - 7050 30013 23.% 72029 5““.71
3 “o 97 6.81 - 3. 1“ 320 19 230 “3 36086 570 57
4 6,81 7.‘4“‘ - Ge 60 32 c?o 20. 70 7“000 39057
II 6 70“9 13039 - 5. 26 320"6 2“‘-91 770“3 5“.“
7 6094 9.4 6.2 8.07 344,23 24,39 85.43 57.29
8 577 4,24 30,9 9433 34493 23,46 92,43 48443
9 10000 130 1 1 - 6.31 33‘89 250 ’5 65038 “5-50
IIX 10 308“ 603& 8.2 4, 93 31 29 23076 920‘“' 7“. 29
: 11 6.19 he2h 2.0 10,10 3534 23447 92,86 48471
13 5.89 4.33 ' - 9019 35.65 25000 91 045 55029
IV 1% 4,23 3637 14,2 2469 35.70 2291 93.86 68,00
15 Se P 5.03 6.8 3420 3571 22 T7 83443 5157

* Yeekly total



APPENDIX IX

Abstract of anslysis of variance Blometric chservations snd weter u-e efficiency

of pumpkin
Mean sqQuaIres
Length ¢f mzin vine Nusbuer of leaves

Scurce ar

4% days 57 days Harvezt 45 deys 75 days Harvest

aftey after afer zItar

scwing sowing sowing scwing
Trectament 4 1.0527+2  1,2438%  1,9620%* 333,87269% 132,0439 1818,.953%«
Error 12 0.0729 0. 1308 0.2090 35,6061 159.8474 272,469

*® Signiii ent ut 1 per ceiv level,




APPENRDIX X1 Contd,
Hean squares
Leaf urec index Ury mutter Field water

Scurce ag : - production use

4% doys 75 doys Hoemvest 4% hurvest e ilclency

argey sfter

rowing sowing
Blocks 3 0.0155#% 00,0020 0.0087 1820, 3950 STheLTHY
Treatment 4 0.,153R#s 5, 0603# 0. 14180» 10493,0655% 2593,5379%%
Error 12 0.0042 0.0149 3.0158 261543177 416,7307

2 Dignifisoat gt € per wect level,

% Cimiiicant at 1 per cunt levei.




APPENDIX

III

Abstruct of analysis of varionce yleld znd yield attributes in pumpkin

Mean squares
Scurce ag Number cf Len of Girth of Mean Per cent Yield Yield per
fruits fruit fruit weight dry matter per plant hectare
per plant of fruit of fruit
Error 12 0.0531 0.7914 28,6847 0.2373  0.7494 0.6093 15. 7541

* Significant at 5 per cent level.
# Significsnt at 1 per cent level,




APPENDIX IV

Abstrict of analysis of varliance Biometric cuservi tions and water use efficiency
of oriental pickling melcn

Mean squares

Length ¢f main vine Henter ¢ leaves

Scurce af

45 days 75 duys Harvest 45 days 75 duys Harvest

after after after after

scwing scwing sowing sowiag
Block 3 e 8308 Ge 1693 0e 1327 16143260 1906.8633  1552.77%C
Trectment 4 CBTION®  0,3200%r (,7806** 1762,2370% 298,9935 460,0105%
Error 12 0.0875 0.0725 0 1093 135.6737 254.3298 119,849

-, e

# Slgnifi::nt et 5 ver cert lovel,
#¢ Signidicant at 1 per cent level.




APrENDIX IV contd.
Mean squares
Leaf area index Dry m=tter Field water

Scurce ag protuction use

4% days 7% days Hurvest at harvest efficiency

ufter aftexr

scwing sowing
Block 3 0.0175 0.0655 0.0127 1755, 0373 3199, 4164
Treutnent “+ 0.1653%%  $.0143 D.0140%% 5731.848%*  4610,4864
Error 12 00144 G.0134 0.0003 1112.8839 4615,1059

* Sizoifi-ont ot 5 per cent level.
#2 Signilicent &t 1 per cent level.



APPENDIX YV

Abstract of amalysis of vorlience yleld arnd yleld attributes in oriental pickling

aelon
Mean squares
Scurce df Number of Length of Girth of Mean Per cert  Yield Yield per
fruits fruit fruit weight dry matter per plant hectare
per plant of fruit of fruit
Block 3 1.5013% 30.1561* 9,0%59 0.0837 0.,2913 2.0993 5445947
Treataent &4 3.4938%%  93,0530%% 81,0159* (0,3098 5,0258%* 12,3823 322,0590%+
Error 12 0.2776 6. 9329 4,1286 0.0974% 0, 3760 0.8788 22 8563

% Significent at 5 per cent level,
#% Significant et 1 per cent level,




APPENDIY VI

Abstroet of analysis of veriance Biometric observations and water use efficiency in
ashgourd

Mean squares

Length of vine Nunber cf lexves Leaf ares index Dry matter

Field water

Scurce daf production use
45 deys 75 days 45 days 75 days 45 days 75 days at harvest eificiency
after after after after after after
sowing sowing scwing scwing sowing sowing
Block 3  0.,1657 0.1857 172.8287 100.1393 0.0993 0,0621 5984,0300 1401,327
Treatuent 4 03915  0,5590 867.4207%* 323,5647 0,7553%%0,1802%* 27931.9575 769,071
Error 12 0.3272 0,2013 107.4634 103.3855 0,0460 0,0333 20807.7815 2003,5744

## Simmificant at 1 per cent level.



APPENDIX

Vil

Abstruct of analysis of variance yield and yield attributes in ashgourd

Mean squares

Source ar Number of Length of Girth of HMean Per cent Yield per Yield per
fruits fruit fruit weight dry metter plant hectare
per plant of fruit of fruit

Block 3 0.0763 19. 7555 11,1003 1.0173  1.4023 1.1107 28,8930

Treatrment 4 0.5560%% 132,2463#* 214,8315 0. 2925 0.5973 6.3990*% 166,4L467ns

Error 12 0.0713 10.8176 49,3860 03446 0.5775 1.1316 29,4327

#% sSimificant ut 1 pe:r ecent level.
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ABSTRACT

An experiment was condugted at the Agricultural
Research Station, Mannuthy during the summer season of
198384 to study the response of cucurbitaceous vegetables
viz,, pumpkin, oriental pickling melon and ashgourd to
different moisture regimes, The experiment was laid out
in randomised block design with four replications. The
treatments consiasted of five moisture regimes viz,,
unirrigated control, conventional method of irrigation
€@ 13 litres/day, irrigetion at 25 per oent, 50 per cent
and 75 per cent depletion of availadble soil moisture,

The study revealed that irrigation favourably
influenced the crop growth and yield, However, there were
no significant differences in total yield per plant and per
hectare between the different levels of irrigution, for
the three crops studied,

Treatments which received fraequent irrigations
showed higher values of cunsumptive use throughout the
erop growth pericd, Crop coeffiolents were also higher

in the frequently irriganted plots, Field water use
efficiency did not vary significantly between the treatments,
The drier regimes showed & higher orop water use efficliency
than the wet regimes,



Moisture extragtion was found to be high frocm the
surface layer (0«15 cm) 4n a8ll the trectments, Loss of
molsture from the surfege was greaeter in the case of the
wet regimes, Modsture extrection decreased with depth,
The dry regimes extracted more moisture from the deeper
layers than the wet regimes,

The drier regimes indicated greater lateral spread
of roots. The depth of penetration of roots did not vury
markedly between the different treatments in pumpkin and
ashgourd while in wvnelon, the drier regimes showed a
greater vertical spread of roots. The unirrigeted plots
showed the highest value ¢f rooteshoot ratic though the
dry weizht of roots was the least,

Among the diffecent irrigution levels tried, 75
per cent depletion of available s0il moisture was found
tc be the optimum permisgible level of depletion for
pumpkin, oriental pickling melon and ashgourd, This
involves irrigution at 5«7 days interval, Can evapori-
meters were found to be useful in scheduling irrigations,
With can evaporimeters, irrigetion t¢ pumpkin, orientsl
pickling melon and ashgowrd may be given at cumpulative
can evapcration values of zbout 60«70 mu during the
vegetutive steges of prowth fcllowed by 45«55 mm during
thé flowering, fruit formation and fruit maturity stages,



