
SCHEDULING OF IRRIGATION FOR 

CUCURBITACEOUS VEGETABLES

By

RAOHA LAKSHMANAN

THESIS
submitted m partial fulfilm ent of 

the requirement for the degree

JRagter of & t t£nre in &gritulnire
Faculty of A g riculture 

K erala  A g ricu ltu ra l U niversity

Department of Agronom v 

C O L L E G E  OK H O R  r i C U L T l  R E 

V e lla n ikk ara  - frjchur  

1985



DECLARATION

X haraby declare that thia thasla entitled
"ScdMKluling of Irrigation for oucurbitaceous 
vegetables" la a bonafide record of research work 
dona by me during the oouraa of research and that 
tha thasla has not previously formed tha basis for 
the award to me of any degree, diploma, aasociate- 
shipf fellowship, or other similar tltls, of any 
othar Univarsity or Society#

Vsll&nikfcara (RADHA LAKSHMANAH)2 vf



CERTIFICATE

Certified that the thesis entitled "Scheduling 
of irrigation for eueurbiteeeous vegetables" is a 
record of research work done by Kiss# RADHA XJUCSHMANAN, 
under tsy guidance and supervision and that it has not 
previously formed the basis for the award of any degree, 
fellowship or assoolateship to her*

Dr*E, TAJUDDIN,
Chairman, Advisory Board, Professor of Agronoey

Karaaana,
Se. 3 'os'

Cropping Systems Research Centre, Karamana*



CERTIFICATE

we, the undersigned, members of the Advisory 
Committee of Kum. RADHA LAKSHMANAN, a candidate for 
tha degraa of Master of Soienee In Agriculture with 
major in Agronomy, agree that the thesis entitled 
the "Scheduling of Irrigation for euourbitaoeous 
vegetables" may be submitted by Kum.RABHA LAKSHMAHAH 
in partial fulfilment of the requirement for the 
degree*

CHAIR!'Ah

MEMBERS \Dr* V*K* Vamadevan

D r .C .S r e e d h a r a n A



X wish to place on record my deep sense of gratitude 
and indebtedness to Dr*£. Tajuddin, Professor of Agronomy, 
Cropping Systems Research Centre, Karaoana, for his keen 
interest, valuable guidance end sustained encouragement
during the course of the study*

X an highly indebted to Dr* R* Vikraaan Hair, 
Professor of Agronomy (KADP), for hi© unwearied attention, 
inestimable and unstinted help rendered in carrying out the 
present investigation*

My heartfelt ttankss to Dr.V.K* Vamadevan, Scientist F 
and Head* Water Management (Agri), CWRDM, for suggesting the 
problem and for his inspiring guidance, candid suggestions 
and constructive criticisms throughout the course of the 
investigation*

The writing of the manuscript would not have 
materialised within such a short span of time without the 
help and cooperation of Pr*P*V. Balechsndran, Assistant 
Professor, Agronomy, whose keen interest and sincere help 
speeded up the work,

X am also extremely grateful to Professor T,P.George, 
Department of Agricultural Engineering and to Dr*G*R*Filial,



Professor of Agronomy, Agronomio Research Station, Chalakudy, 
whose timely suggeetions, warm and willing help# at the 
crucial stages of the investigation was of greet advantage
to me.

The help rendered by Dr.K* m. Veradan, Scientist, CWRDft 
and Dr.A4S.Ra0, Scientist, CWRDM, is slso gratefully 
acknowledged.

My sincere thanks and gratitude to Dr. C.Sreedharan,
Professor and Head, Department of Agronomy, and Professor 
T.F.Kuriakose, Project Co-ordinator (Rice), for having 
provided all tha necessary facilities for implementing the 
work with ease.

1 wish to express my thanks to one and all of the staff 
members of the Department of Agronomy, College of Horticulture 
and the staff mem tors of title Agricultural Research Station, 
Mannuthy, for having encouraged and helped me during the 
course of the study. My thanks are also duo to Sri.P.A. 
Joseph, Junior Assistant Professor (Agronomy) for the help 
rendered during the ongoing of the project.

Tim award of Junior Fellowship by the Kerala 
Agriculture! University is also gratefully acknowledged*

RADHA UKSHHANAH.



CONTENTS

INTRODUCTION „  1

REVIEW OP LITERATURE M  k

MATERIAL AM) -̂ STKCDS .. 21

RESULTS AMU DISCUSSION 
PID^KIM 37

ORIENTAL PICKLING MELON «, 66

ASHQOtJRD M  91

SUMMARY M  115

REFERENCES .. i - Ix

APPENDICES

ABSTRACT



LIST or TABLES

1. SoH characteristics of the experimental area.
2. Crop characteristics.
3* Details of the total quantity of water supplied to puqpkln, oriental pickling melon and ashgourd*
4, Length of vine and number of leaves in pumpkin as affected by the levels of irrigation*
3* Predicted leaf area in pumpkin*
6* Leaf area index and dry natter production inpumpkin as affected by levels of irrigation.
7* Yield and yield attributes of pumpkin as affected levels of lUnrlgation*
8(a)* Consumptive use and crop coefficients of pumpkin as affected by levels of irrigation*
8(b)* Cuaaulative consumptive use and crop coefficient values of pumpkin at intervals of 15 days*
9(a)* Field water use efficiency of pumpkin as affected by levels of irrigation.
9(b)* Crop water use efficiency of pumpkin as affected by levels of Irrigation*
10* Rooting pattern of pumpkin as influenced by the 

treatments (at harvest)•
11* Correlation between meteorological elements andevaporation from Class A pan and can evaporimeters*
12* Average pan and can evaporation values and pan/can ratio's for the different intervals In pumpkin,
13* Length of vine and nuaber of leaves in oriental pickling melon as affected by the levels cf irrigation,
14* Predicted leaf area in oriental pickling melon*



15* Leaf area index and dry matter production in oriental pickling melon aa affected by levels 
of irrigation*

16* Yield and yield attributes of oriental pickling melon ae affected by levels of irrigation*
17(a)* Consumptive use and crop coefficients oforiental pickling melon as affected by levels of irrigation*
17(b)* Cuoi ulctive consumptive use and crop coefficient values of oriental pcikllng melon at intervale 

of 15 days*
18(a), Field water use efficiency of oriental pickling melon as affected by levels of irrigation,
18(b)* Crop water use efficiency of oriental picklingmelon as affected by levels of irrigation*
19* Booting pattern of oriental pickling melon asinfluenced by the treatments (at harvest).
20* Average pen and can evaporation values andpan/can ratio’s for the different intervals in oriental pickling melon.
21* Length of vine and number of leaves in ashgcurdas affected by the levels of irrigation,
22* Predicted leaf area in ashgourd.
23* Leaf area index and dry matter production inashgourd as affected by the levels of irrigation.
24, Yield and yield attributes of ashgourd a s  affectedby levels of irrigation*
25(e), Consumptive use and orop coefficients of ashgourdas affected by levels of irrigation,
25(b)* Cucaaulative consumptive use and crop coefficientvalues of ashgourd at intervals of 15 days.
26(a), Field water use efficiency of ashgourd as affectedby levels of irrigation.



26(b).

27.

28.

Crop water use efficiency of ashgourd as affected by laveis cf irrigation.
Rooting pattern of ashgourd as afJeoted by 
tha treatments (at harvest).
Average pan and oan evaporation values and pan/can ratio's for the different intervals In ashgourd.



hist OF FIGURES

1a. Weather conditions during crop season.
1fc. Weedier conditions during crop season.
2* Soil moisture characteristic curve.
3* Layout plan.
4. Can evapcrimeter.
5. Relation between actual and predicted leaf are© in pumpkin.
6. Cumnulative consumptive use cf puapkin at intervals of 15 days.
7. Crop coefficients for pumpkin at intervals 

of 15 days.
8. Yield and water use efficiency of pumpkin at different moisture regimes.
9# Overall soil moisture extraction pattern of pumpkin at different moisture regimes.
10. Evaporation values from a Can and USWB Class A pan evaporlmeter.
11. Relation between actual and predicted leaf area in oriental pickling melon.
12. Cummulative consumptive use of oriental pickling melon at intervals of 15 days.
13. Crop coefficients for oriental pickling melon at intervals of 15 days.
14. Yield and water use efficiency of oriental pickling melon at different moisture regimes.
13. Overall sell moisture extraction pattern cf oriental pickling melon at different moisture regimes.



16* Relation between actual and predicted leafarea In ashgourd*
17. Cumaultttlve consumptive uae of ashgourd at intervals cf 15 days,
18. Crop coefficient for ashgourd at intervals 

of 15 days.
19. Yield ana water use efficiency of ashgourd at different moisture regimes.
20. Overall soil moisture extraction pattern of ashgourd at different moisture regimes.



Jdnttoduction



INTRODUCTION

Vegetable growing is one of the most important 
branches of agriculture* Cucurbits are the largest group 
of summer vegetable crops* They belong to the family 
Cuourbitaeeae and are grown for their ripe and unripe 
fruite* Cucurbits are good sources of carbohydrates* 
Vitamin A* Vitamin C and minerals (Yawalker, 1980)* The 
growing of cueurbltaceous vegetables like pumpkins said 
melons in summer rice fallows is a common practice in 
Kerala* especially in areas with an assured supply of 
weter*

Summer vegetables cannot be grown if proper 
irrigation facilities are not available, when water is 
at a premium vegetables of all oropa will usually get 
first priority* This is because they give high returns. 
Moreover* the useful product is usually a laaf* stem* 
fruit or seed which is sold on the basis of its fresh 
weight and appearance* two attributes which are particularly 
sensitive to shortages of water*

Water 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
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aspects and use of UrUUiiri* Irrigation research is 
scanty and relatively little work has been done to find 
out th* water requirements of vegetable crops* Heavy 
irrigations have been found to adversely affect crop yield 
besides resulting in an excessive wastage of water* 
Literature on the optimum moisture regimes and water 
requirements of cucurbitaoeoue vegetables in our country 
is meagre* The optimum quantity of water to be applied 
without adversely affecting the yield of the crop needs 
to be investigated*

Scheduling of irrigation based on soil moisture 
regimes though accurate is very tedious and time consuming* 
Hence a method of schedule irrigations based on the 
available evaporation data if devised* will be relatively 
simple and can be implemented with ease. The optimum 
oununulutive pan evaporation values for the period of 
optimum percentage of depletion of available soil moisture 
oan be determined and irrigations can then be scheduled 
based on the euat ulative pan evaporation values* The high 
cost of class A type pan evsporlmeters and their installa­
tion requirement limits its wide scale use and can be 
maintained only in meteorological observatories* Henco the 
utility and reliability of can evepcrimeters9 which are 
smaller in six# and relatively cheap has to be explored*
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The installation of eaa evapcrimeters in farmers fields 
would then serve as an useful guide in scheduling 
irrigations*

With these considerations in viewv investigations 
on the "Scheduling of irrigation for cucurbitaceous 
vegetables" was initiated* The study was conducted at the 
Agricultural Research Station, Kennuthy during the sumer 
season of 1983**04 in three cucurbitaceous vegetables vis* 
pumpkin, oriental pickling melon and ashgourd* with the 
following objectives*

1* To find out the optimum moisture regimes for 
eucurbitaceous vegetable crops*

2* To find out the optimum pan/can evapcrimeter 
values and to evaluate the evaporative demand 
of the atmosphere for seheduling irrigations*

3* To compare can end pas evaporiaeter values for 
quantifying the evaporative demand of the 
atmosphere and to schedule irrigation*

4* To work out the soil moisture extraction pattern 
of different cucurbitaceous vegetable crops for 
scheduling irrigation*
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REVIEW OF LITERATURE

A brief review on the scheduling of Irrigation for 
cucurbitaceous vegetables is given hereunder* The 
literature reviewed are classified under the following 
sections*

2*1* Consumptive use and water requirement*
2*2* Critical growth stages,
2*3* Influence of soil moisture on growth 

attributes,
2*4* Influence of son moisture on yield 

and yield attributes,
2*5* Root growth and moisture extraction pattern, 
2*6* Irrigation scheduling based on moisture 

depletion method,
2*7* Irrigation scheduling based on evaporation 

data*

2.1. Consumptive use end water fauirrosnt
According to Whitaker and Davis (1962) irrigation 

water required for watermelons and cucumber was 130 ha m  
each and that for pumpkins and summer and winter squashes 
was 180 ha im  each* Dunkell (1966) showed that optimal 
yields of cucumber could be obtained, when 600 - 730 mm of 
water was applied*



Nell and Zunino (1972) reported that the maximum 
evapo transpiration in irrigated cantaloups was 60 per cent 
of potential evapotranspiration and between flowering and 
fruit formation it was 55 per cent of potential evapotrana* 
piration. The water uptake increased during fruit enlarge* 
sent* At harvest* water uptake was 85 per cent of 
potential evapotranspiration which declined to 55 per cent 
by midharvest* The water uptake at successive growth 
stages of the melon crop was 560 m^ ha* between germination 
and fruitset* 1008 a? ha1 upto fruit anlargement* 882 m^ ha1 

upto prematurity and 280 m^ hi1 upto harvest*

In an investigation to find out the relationship 
between development and water utilisation in cucumbers* 
Cselotel and Varga (1973) reported that during the period 
upto the beginning of flowering* the water uptake was small* 
amounting to five litres per plant* In a 30 days period 
following the beginning of flowering the water uptake 
amounted to 30*31 litres per plant* In the subsequent 30 
day period corresponding to full development of the fruits 
and the beginning of seed maturity the water uptake was 
10-20 litres per plant. Tomitaka (1974) in studies with 
cucumber observed that the evapotranspiration rate declined 
with a decrease in the soil moisture level.
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In a study to find out the amount and nature of 
water consumption In muptamelon plants, Konishi (1974) 
found that the total water consumption by a fruit hearing 
plant with a leaf are© of about 11000 cm2 was 89-90 litres* 
As the plants grow the ratio of total water consumption 
per plant to pan evaporation increased to a maximum at the 
netting stage and then declined with aging* He also 
observed that young leaves transpired faster then old 
leaves and most of the transpiration occurred 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 m2) was obtained when 
70-100 1 32 of water was applied during the plant growing 
phase in 20-32 individual irrigations, followed by 
480-570 1 52 during fruiting in 92-94 individual irrigations.

Loomis and Crandall (1977) in studies on the water 
consumption of cucumbers9 observed that the consumptive 
use increased during flowering and early fruiting and then 
levelled off during late harvest* The total amount of 
water used during the later two month period of crop growth 
ranged from 300-400 mu over eaoh of the four years of the 
experiment* The ratio (Ko) of consumptive use to evapora­
tion from a pan evaporiaeter increased to a maximum of 1*3#
10 days after first picking and then declined but still



remained high whan picking was terminated* Thomas (1984) 
found that the consumptive use increased with increase in 
the level of irrigation in the case of bittergourd.
It can thus be seen that consumptive use depends on the 
physiological stages of the crop, evaporative demand of 
the atmosphere and duration of the crop*

2.2. Crltioal growth etagee
Varga (1973) olmrn4 that In cucumbers the period 

between flowering and fruit ripening was critical for fruit 
development* During this period, it was necessary to 
supply the crop with 40 sen of water* However excessive 
application of water was found to be deleterious*
Hammett e$ al. (1974) found that a constant supply of 
moisture is necessary during the growth of cucumbers 
especially during flowering and fruting*

Eudich al. (1978) in drip irrigation studies on 
muskmelcn and watermelon found that, neither crop was 
affected by irrigation applied during the vegetative phase, 
flowering or fruit set. However, irrigation 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
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cucumbers ami melons and irrigation given during these 
stages will bring about a marked increase in yield.

2.3. Influww of 8011 nolature on grovth attribute*
Belik (1961) found that optimum conditions for 

cucumber development during the early growth phase was 
80-90 per cent of full moisture capacity* Floeker j| al. 
(1965) reported that frequent heavy irrigation increased 
the vine growth and succulence in melons* Boras (1969) 
reported that irrigation during the entire growing season 
was more effective in cucumbers than irrigation upto or 
after cropping started,

Escobar and Oausman (1974) noticed that in mexican 
squash the leaves of the plants under higher water 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*

Toaitaka (1974) reported highest plant growth of 
cucumbers at a medium soil moisture level of pF 2*0*
Michael (1978) reported that for good growth of vegetable 
crops the soil moisture at about 15 om depth should not be 
allowed to drop below 70 per cent of total available 
moisture* Pal find Eukkerl (1979) observed that for good
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growth of vegetables the soil moisture should be maintained 
at or above 75 per eent of availability in the active root 
zone*

The effects of water stress on cucumber 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 to be completely 
inhibited after two weeks of stress* Thomas (1984) found 
that bittergcurd responded well to frequent irrigations and 
higher levels of fertilizers* Biometric characters like 
leaf area index and dry matter production was favourably 
Influenced by frequent irrigation and higher levels of 
fertilizers* Frequent irrigations at low depletion of 
available soil moisture was congenial for growth and 
development cf cucurbits. However heavy irrigations at 
frequent intervals was found to be detrimental for crop 
growth*

2.4. Influence of 30II aolsture on yleia and yield
attributes
Mac Gillivray (1951) reported that yields of 

cantaloups was increased by irrigation* However* the size 
of fruits cr total soluble solids were not greatly affected 
by irrigation* In glass house pot experiments, Belik (1961)
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found that cucumbers required a soil moisture content of 
about 60*70 per eent of full moisture capacity during the 
fruiting period, Flocker ftf al.(1965) obtained satisfactory 
yields of melon by irrigating when soil moisture tensions 
at the 49 on depth reached three bars, they observed that 
yield increase by irrigation was mainly by increase in 
fruit size,

Molnar (1969) 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 fruits was not 
reduced, and a favourable ratio of sugars resulted which 
enhanced the quality of the fruits. Also a higher water 
requirement at the beginning of flowering was noticed, 
Downes (1966) reported that the average yield of melons was 
increased when sprinkler irrigation at frequent intervals 
was practised,

Vlttum and Flocker (1967) found that yields of 
cantaloups remained unaffected upto soil water suctions of 
two atmospheres and only a slight reduction in yield was 
noticed at soil wattfcr suctions of seven atmospheres at a 
depth of two feet. They concluded that the plants were 
capable of utilising water stored at the lower depths. 
However, excessive irrigation, maintaining a suction of
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less than 0*5 atmospheres was found to reduce the yield, 
quality and shelf life of marketable melons*

Bradley and Rhodes (1969) found that irrigation at 
intervals of 7, 14 and 21 days did not affect the yield of 
summer squash, when the fruits were harvested frequentlyv 
but at the 21 day interval, the ones over yield was 
markedly reduced. J as sal al.(1970) reported that fruit
weight and fruit yield were significantly increased in 
muskmelcn by weekly irrigation compared with fortnightly 
irrigation* Varga (1971) showed that the relationship 
between yield and soil moisture content was parabolic and 
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 irrigation rate from 850 to 2600 a? hS1 
produced more and heavier melons, but the dry matter content 
was however unaffected* Varga (1973) observed highest 
plant growth and fruit yield of cucumbers at pF <i*0* He 
concluded that the optimum number of irrigations for 
cucumber is 3 to 5* Elkner and Radsikowska (1976) reported 
that irrigation in cucumbers, reduced the percentage of 
hollow fruits and decreased the dry matter content, sugar, 
total nitrogen and nitrate nitrogen in the. fruit*



Krynska e£ al.(1976) observed that best quality sour 
cucumbers was obtained with lowest NPK rates and irrigation* 
They also reported that irrigation lowered fruit dry natter, 
Vitamin C and sugar content in both fresh and processed 
cucumbers*

Caro and Linsalata (1977) observed that furrow 
irrigation increased the yield and mean fruit weight in 
melons but did not affect the number of fruits per plant* 
Motoki and Kurokawa (1977) applied irrigation to melons at 
different soil moisture regimes ranging from pF 2.7 to 2*0 
and obtained optimum plant growth and yield with irrigation 
at pF 2.5* Loomis and Crandall (1977) observed that 
moderate moisture stress in cucumbers had no significant 
effect on the grade 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 was associated with increased number of fruits 
per plant and increased fruit weight,

Doorenbos and Kansan (1979) found that in dry 
climates with moderate evaporation and little rainfall, 
watermelons produce an acceptable yield (15 tons hS^) with 
one heavy irrigation 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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Haynes and Harping (1980) reported that irrigation 
at 0«? bar produced the highest yields of marketable squash* 
However» the number of marketable fruits was maximum with 
irrigation at 0*3 bar* Chernovel (1980) reported that in 
cucumber the night irrigated plants gave the highest yield 
followed by eveningt morning and midday irrigation*
According to Katyal (1980) during dry weather, weekly 
irrigations should be given in ease of pumpkin and cucumbers.

Heurlekson (1980) found that in ridge oucub-era 
twice as many fruits per plant and uptc three times greater 
weight cf fruit per plant was obtained by irrigation* He 
also observed that there was no significant difference in 
yield and quality between drip irrigation and overhead manual 
watering*

Goto al.( 1981) reported that greatest fruit yield 
of cucumbers was obtained when watering was done at pF 2*3* 
Ortega and Kretchman (1982) observed that in cucumbers the 
rate of fruit growth was severely reduced in waterstressed 
plants* fori; done in ashgourd at the Agronomic Research 
Station, Chalakudy revealed that the number of fruits per 
plant and the weight of a single fruit increased with

ICRI?increase in the level of irrigation (Anon, 1982)* Pew and 
Gardner (1983) in trials with muskmelons obtained higher 
yields, larger fruit size and earlier maturity by irrigating



when eoUL moisture tensions at the 25 om depth reached 
50 or 75 k Pa compared with 25 k Pa*

Mannimi and Ronoozzi (1983) reported that the yields 
of cucumbers were not affected by the method of irrigation 
(drip or perforated pipe) and the interval of irrigation 
(3 or 6 days) but the volume of water applied was important* 
Restoration of 50 per cent, 100 per cent and 150 per cent 
of evapotrunspiration required 1380, 2760 and 4140 a** hSf* 
water and gave fruit yields of 985* 1248 and 1385 q hi1* 
Chauhan (1963) recommended that during the summer 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 bittergcurd 
the contributing characters like number cf fruits per plant, 
mean length of fruit and mean weight of fruit were favourably 
influenced by frequent Irrigations and higher levels of 
fertilizers. Total fruit yields were also higher in 
frequently irrigated and well fertilized plots* It can 
thus be concluded from the above review that irrigation 
profoundly influences the yield and yield attributes in 
cucurbits*

2.5. Root growth *nd nolrtuf mtraotlon pattern
Whitaker and Davis (1962) reported that the root 

system of all the economic euourbits is extensive but
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shallow* They found that feet growth often equals or 
exceeds wine growth laterally and is v#ry rapid and 
extensive in the upper 12*18 inches of soil* Vitturn and 
Flecker (1967) pointed out that cucurbits are with medium 
or deep root systems that require large amounts of water* 
Belik and Veselovskii (1975) reported that under irrigation, 
the main root mass in watermelons was found in the 8.9*17 eat 
soil layer* Loomis and Crandall (1977) indicated that 
cucumbers extracted $0 per cent of the total amount cf water 
consumed front the upper 30 ca cf the soil profile, 30 per 
cent from the next 30 ca and 10 por cent from the next 30 oa*

Zabara (1978) observed that in irrigated cueuabers 
the root distribution at bearing was 64*5 per cent at 0**10 m
depth, 28*3 per cent at 10 to 20 ca depth and 6*2 per cent
at 20 to 30 ca depth* In the case of unirrlgated cucumbers 
the figures were 53»7 per cent at 0*10 os, 29 per cent at 
10 to 20 ca and 14*9 per oent at 20 tc 30 cm*

Doorenbos and Kassaa (1979) reported that watermelons 
can deplete soil water to a soil weter tension of over two 
eta©spheres, without the yield being affected* They found 
that the root system of watermelons can be deep and extensive 
up to a depth of 1.5 tc 2 #a* The active rcot zone where most
of the water Is extr cted under adequate water supply is
limited to the upper 1 to 1*3 m*



Pumpkins and squashes have a spreading hut rather 
shallow root system while cucumbers tare shallow rooted 
(Choudhury, 1983)* Thomas (1984) reported that in 
bittergourd the top 15 m  of the soil layer accounted for 
42*48 per cent of the total moisture depleted* The moisture 
use from the 15 to 30 om 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 soil depth* He also observed that 
in comparison with wet regimes, dry regimes extracted more 
soil water from the lower soil layers*

These works reveal that the 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* Such a high rate of moisture depletion from the 
surface may be attributed to the excessive evaporation 
losses besides loss of moisture by way of transpiration*

2.6* Irrigation scheduling baaed on moisture depletion
method
Dastane jr| al*(1970) pointed out that the proper 

approach to schedule irrigation is on the basis of soil 
moisture deficit in the root zone*

Frohlich and Henkel (1961) found that irrigation 
before flowering at a soil moisture content of 50 per eent



of field capacity and after flowering at a soil moisture 
content of 60*65 per eent of field capacity increased the 
yields of cucumbers* He else observed that the yields 
were reduced by irrigation at 60*65 per eent 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 (1975) in trials with watermelons observed 
that a field capacity of 70-80 per eent maintained over the 
entire season was most economic, giving a total yield of 
26160 kg ha1* In glass house trials with cucumber 
Dimitrov (1974) pointed out that a field capacity of 70 
per cent was most suitable for the prepiokling period* The 
highest yield was produced at 70 per cent field capacity 
before pickling and 90 per eent during the pickling period*

Jagoda and Kaniazewski (1975) reported that yield 
and fruit quality of cucumber was appreciably improved when 
irrigated at 50 per cent field capacity* According to 
Loomis and Crandall (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 soil profile betwaen 
irrigations* They also observed that crop yields were not 
significantly affected at any of the depletion levels, but
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there was a downward tried as the water use between 
irrigations was increased iron 7*5 to 10 on (48 to 64 per 
cent of available moisture),

Michael (1978) reported that irrigation to vegetables 
must be scheduled ty observing the soil moisture level and 
not by observation of the crop* The soil moisture at 13 cm 
depth should not be allowed to fall below 70 per cent of 
available soil moisture* Dooreabos and Kassam (1979) 
reported that irrigation to watermelons must be given when 
depending on the level of evaporation, the soil water has 
been depleted to 50 to 70 per eent of available soil water*

Terr e1j. a^* (1983) reported that irrigation 
scheduling substantially increased the yield and improved 
the grades of both multiharvest and once over harvest 
pickling cucumbers* Highest yields from the multiharvest 
cper tion was obtained with irrigation at 60 per cent 
available soil moisture level, while in the once over harvest 
operation highest yields were obtained with Irrigation at 
25 per cent available sell moisture level*

The above results are contradictory in nature and 
therefore, nc definite conclusions can be drawn* However 
from the above review it is clear that excessive irrigation 
adversely affects the yield of oucurbits*



2*7. Irrigation sohtduUnfi baaed on evaporation data
An ovaporlaeter la an instrument which integrates 

the effect of all the different climatic elements furnishing 
them their natural velghtage (Dastane, 1967). Evaporation 
values measured from a standard USWB class A open pan 
evaporlmeter are extensively used for scheduling of 
irrigation using a suitable IW jCPE ratio (Sharma and 
Dastane, 19€8j Sharma et al. 1975* Vamadevan, 1980).

Singh and Singh (1978) reported high, total yields 
with drip irrigation, at 65 per oent of the evaporation 
from a class A pan in crops like bottle gourd, roundgeurd 
and watermelon in loamy sand soils of hot arid regions. 
Studies on scheduling irrigation to blttergourd and cucumber, 
at the Agronomic Research Station, Chalakudy indicated that 
3 cm irrigation at IWjCPE ratio of 0*4 was optimum for both 
the crops in summer rice fallows (ICAR, 1981). Similar 
studies in ashgourd recorded the highest yield at IWjCPE 
ratio of 1.0 which was on par with the XW|CPE ratio of 0.7. 
Both these were significantly superior to the IW jCPE ratio 
of 0.4 (ICAR, 1982). The crops were however raised under 
shallow water table conditions. Thomas (1984) reported that 
for blttergourd, irrigation at the IW jCPE ratio of 1.2 
recorded the maximum net profit and net return per rupee 
invested followed by IWjCPE ratio of 0*8.



Due to the high cost and field inaccessability of 
claes A pans, evaporation values from a oan evaporiaeter 
can be used for scheduling of Irrigations (Sharma and Daatane* 
1969; Sharaa j£ j&» 1975» Vamadevan, 1980| Rao et al, 1983).

Evaporation values measured from such cans have a 
high and significant correlation of 0.91 to 0.98 with values 
from class A pan evaporiaeter under crops like wheat, ground­
nut* soybean and maize (sharma and Dastane* 1969; Reddy el., 
1973; Reddy and Reddy* 1982; Reddy £t a^* 1983). In the case 
of vegetables like ashgourd* watermelon and aa&ranthus* the 
cumoulative can evaporation values at 50 per cent of the 
field capacity ranged from 11 to 16 me (Rao jglj 1983).

It is clear from the above review that heavy 
irrigations throughout the growth of the crop is detrimental 
to crop growth ~nd development. Literature on the opticus 
moisture regimes and water requirements cf cucurbitacecus 
vegetables in our country is meagre. Much work has also not 
been carried out on the use of evaporiaeter3 in scheduling 
irrigation in these crops. The optimum moisture regimes 
for cucurbitaceous vegetables and the optimum pan/can 
evaporation values at which irrigation is to be scheduled* 
so as to get high returns is to be investigated.
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MATERIAL AMD METHODS

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 Research Station, Mannuthy, Triohur 
district. The station la situated at 10° 32* N latitude end 
76° 10* E longitude and at an altitude of 22.23 m above the 
mean sea level.

3*2. Season and weather conditions
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 period are presented in Appendix I and Fig. 1(a) and 
Kb).
5.3. Cropping history

The experimental site was double cropped wet land.
The land was usually left fallow during the summer season.

3.4. £&&
Composite soil samples from 0-80 cm depth, taken 

before commencement of the experiment, were used for the 
determination of phyBiochemical properties. The data are
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Table 1, Soil characteristics of tha experimental area

1.1, Mechanical composition 
Fraction

Course sand 
Fine sand 
Silt 
Clay
Texnral class

Procedure adoptedPer cent composition
26.4
23.5 
22.4 
27.2
Sandy clay loan X.S.S.S.Systen

Robinson’s international 
pipette method (Piper* 1930)

1.2. Physical constants of the sell 
Constant Value
Field capacity 
(0.3 bars)

19.38

Moisture percentage 
at 13 bars 11.12

Bulk density 
(s c«r3) 1.34
Particle density 
(g cm*5) 2.16

Procedure adopted
Pressure plate apparatus 
(Richards* 1947)

Pressure plate apparatus 
(Richards* 1947)

Core method (Blake* 1963)

Pyoaoastsr method 
(Blake* 1963)

Contd.2



Table 1. (Contd)

1*3* Chemical properties
Description of the properties Value 
Organic earbon(50 0*331

Available nitrogen (kg ha?1) 233*8

Available phosphorus (kg ha*1) 124*8

Available potassium (kg ha ’) 67*84

Soil reaction (pH) 3*3

Electrical conductivity 
(ashes cm*1)

Method employed
Walkley and Black 
rapid titration method 
(Jackson* 1958)
Alkaline permanganate 
method (Subblah and 
Asija, 1956)

Chloroatannoue reduced
molybdophosphcric blue 
colour method in 
hydrochloric acid 
system (Jackson* 1958)

Flame photometry* 
Neutral normal ammonium 
acetate extraction 
(Jackson, 1958)

Soil water suspension 
of 1*2*5 (Jackson* 1958)

Soil water extract of 
1*2,5 (Jackson, 1958)
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given in Table 1* The soil moisture characteristic curve 
is depioted in Fig*2*

3.9. around w a f  r l w l
Tv© observation veils of 3.5 metres deep were dug 

in the experimental area to check the ground water level 
within a depth of 3 metres*

3.6* Crop and variety
Three cucurbitaceous vegetables vis*, pumpkin, 

oriental pickling melon and ashgourd were used for the 
study* The details of the cultiv rs are furnished in 
Table 2 .

3*7. f i m d M B W r  tê hftlque 
3.7*1. Layout

The layout plan of the experiment is given in Fig*3* 
The details are presented below*

Design - Randomised block design
Replications - 4
Treatments
Total number of plots
Plot size
Spacing
Slumber of pits per plot

5
20

7.5 m x 3 a
3.75 a x 1.5 ®
4 pits having 3 plants in each pit.
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Table 2. Crop characteristics

Crop Scientific none Variety Characteristics the variety of

Pumpkin W&S&Mlg* CM 14 Vigorous plant with white spots on the leaves* Fruits arebig and round in shape.

Oriental Cuouais meio Mudikode The plants havepickling var. Conoacm Mak. local green pubescent
mlon angular stems. Theleaves are orbicular with slightly serrated margin and 

blunt tip* The fruits are long and oval golden yellow in colour.

Ashgourd Bsnlncasa hisoida BK~32 ModeratelyvTmaao) cogn* Vellanikkara spreading plantlocal with mediumbranching habit. The fruits are oval shaped and medium in size.
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2*7*2* Treatments
The treatments consisted of five moisture regimes• 

The details are as follows#
Serial number Treatments Notation*
1 Unirrigated control T<|
2 conventional method « _of irrigation 2
3 Irrigation at 25 per centdepletion of available T,soil moisture

Irrigation at 50^per cent

Irrigation at 75 per cent depletion of available T(soil moisture

depletion of available T. soil moisture

5

* These notations will be used to represent the treatments hereafter# wherever necessary in 
this thesis#

** The treatment T2 was standardised after surveying the farmers local practice of irrigation (One pot 
e 13 litres per day).

3*8# Irrigation
A presowing irrigation with two pots of water 

(26 litres) was given uniformly to a U  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 watered# Irrigation according to the 
treatments was started from the 27th day of sowing, when the
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plants wars wall established* Pot watering was adopted in 
all the oases.

3.9. Quantity of water per Irrigation
The effective radius of wetting and the depth of the 

root zone were taken as 75 cm and 60 on respectively.
Based on these values* the volume of water to be applied to 
bring the soil to field capacity was calculated. When the 
moisture regime in the basin dropped to 25* 50 and 75 per 
cent of the available soil moisture level* the specified 
quantity of water as per the treatment was applied. The 
details of the total quantity of water supplied to the three 
crops are given in Table 5.

3«io. %eai,. s s m m & m

The experimental area was ploughed well and levelled. 
Buffer strips of two metres width were left in between the 
treatments. Basins of 30 cm depth and 60 cm diameter were 
taken* Border rows were not provided due to the large 
spacing involved,

3.11.
Dried and powdered farmyard manure at the rate of 

•*120 t ha was applied uniformly in all the basins as basal 
dose. Fertilisers were applied at the rate of 70s 25 s 25 
kg ha* each of N* P2°5 8IK* K2® *oni of Urea,
Superphosphate and Muriate of potash. N was applied in two 
split 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 to pumpkin, oriental
pickling melon and ashgourd

Treatment
Number of Irriga­tions

Quantity of 
waterapplied perirrigation
(litres)

PretreataentIrrigation(Includingeffectiverainfall)
(litres)

Effectiverainfall
afterstart cfexperiment(litres)

Total quantity of water

Litres h a -B operbasin

Pumpkin T1 Control 171*29 60.41 231.70 39.39T2 70 13 171.29 33.74 1115.03 189.56
T3 32 29 171.29 26.21 1125.50 191.34T4 18 59 171.29 48.38 1281.67 217.88
T5 12 88 171.29 45.64 1272.93 216.39

Oriental Picklingsalon SI Control 169.71 76.74 246.45 41.89T2 m 13 169.71 53.73 1120.44 190.47
S3 27 29 169.71 51.61 1004.32 170.73S4 16 59 169.71 70.37 1184.08 201.29
S3 10 88 169.71 70.72 1120.43 190.47

Aahgoiird St Control 195.00 71.78 266.78 45.35S2 52 13 195.00 32.73 903.73 153.64
S3 17 29 195.00 61.80 749.80 127.47S4 10 59 195.00 65.07 850.07 144*51S3 7 88 195.00 63.79 874.79 148.71

ro
oo
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3*12. Sowing
The dates of sowing of pumpkin, oriental 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 seedlings were 
thinned to three per basin# 23 days after sowing#

3.13. After cultivation
The basins were kept free of weeds throughout the 

crop growth period# When the plants startec to vino# the 
space ir between the basins was mulched with dry twigs and 
coconut leaves#

3»14# Plant protection
Fura&an was applied 13 to 20 days after sowing as a 

prophylactic control measure against the attack of red 
pumpkin beetle (Aulaacohora sp#)»

3*15. Harvesting
Fruits were harvested when they were fully mature# 

The maturity for vegetable purpose was Judged by visual 
appearance# The dates of harvest of the three crops are as 
given below#

Crops Harvest dates
Pumpkin
Oriental pickling melon
♦Ashgourd

9-3-1984, 22-3-1984 and 7-4-1964 
3-3-1984, 22-3-1984 and 5-4-1984

28-3-1984 and 6-4-1984
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* Though the orop was of 4Y2 months duration ths treatment effects could he studied only Upto 90 days after sowing as there were frequent rains after this period*

3*16* Soil moisture studies 
3*16*1. §,o.U, i&BgMafi

Soli samples were collected hy using a sorew auger. 
Sampling was done at a dlstanoe of 10-15 cm away from the 
base of the plant from four depths viz., 0-15 cm* 15-30 cm, 
30-45 cm and 45-60 cm. Soil samples collected from 
different replications of a treatment were pooled separately 
for the different depths. Samples were then dried inside 
the hot air oven at 105°C for 24-36 hours. After taking 
the weights of dry-soll, the loss of moisture was estimated 
and expressed as percentage of even dry soil. The moisture 
percentage was found out for the entire layer 0-60 cm, by 
taking the mean of the soil moisture percentages of the 
four layers and the same was used to f in d  out the extent of 
depletion and to decide the time of irrigation.

3*16*2. Consumptive use
Consumptive use was worked out from the soil 

moisture depletion data (Michael et al. 1977). Following 
each irrigation, soil moisture determination was done 
after 24 hours* For this period potential evapo transpira­
tion, obtained by multiplying pan evaporation value with 
the crop factor 0*8 was taken for the calculation of
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consumptive use (Daatane, 1967)* The effective rainfall 
determined based on the soil moisture content and the 
potential evapotranspiration rates (Daatane, 1974) was 
also taken into account, for the determination of 
consumptive use* Seasonal consumptive use was calculated 
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 also in hectare-millimeter•

3*16*3* Crop coefficient
The ratio (ke) of consumptive use tc evaporation 

from an evaporation pan was worked out by dividing the 
consumptive use during a given period by the pan evaporation 
values during that period*

3*16.4* Mqlpture
The soil moisture depletion of each soil layer in 

the root zone was worked out upto 60 cm depth for each 
irrigation interval. The depletion patterns at intervals 
of 1$ days for the three crops and the overall extraction 
during the crop period from each soil layer, expressed as a 
peroentage of the total quantity extracted were also worked 
out* The potential evapctranspiration values for the
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24 hours after each Irrigation were added to the moisture 
depletion in the first layer,

3.16.3. Crop water use efficiency
Crop water use efficiency was worked out by 

dividing the total crop yield by the oaount of water 
depleted by the crop in the process of evapotranspiratioa 
(Michael ajL. 1977) and. is expressed in kg ha an1.

3.16.6, Field water use.efflglengy
Field water use efficiency was worked out by 

dividing the total crop yield by the anount of water used 
in the field (Michael j$ 1977) and is expressed in 
kg ha ran*,

3.17, mm&zimsm
Two can evaporiraeters of 14,3 era height and 10,3 era 

diameter with a pointer at 1.3 era below the rim (Fig,4) to 
facilitate the recording of water levels were installed in 
the field at 30 era height froa 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 evaporation values were measured as ma day^ by 
dividing the volume of water added by the surface area of 
the can. Evaporation values were noted twice daily at 8 AM 
and 2.30 PK.
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Correlation coefficient was worked out between 
pan and oan evaporation values* Cumulative pan and can 
evaporation values, at intervals of 16 days was also 
worked out for the different moisture regimes.

3*18* Biometric oMery^tlpng.
3,18*1* Length of vine

The length of vine was recorded from four plants 
per plot at 46 and 76 days after sowing and at the time 
of harvest* The length of main vine was measured from 
the base to the growing tip of the vine and the mean 
length of vine per plant worked out*

3,18*2* Slumber of leaves
The total number of leaves from three plants per 

pit was recorded at 46 and 73 days after sowing and at 
the tike of harvest of the crop* The mean number of leaves 
per plant was worked out*

3*18*3, Dry matter production
The dry matter content of the vegetative parts was

reoorded at the time of harvest. Four plants per plot were
randomly chosen and cut dose to the ground. This was then
separated into leaves and shoots and oven dried at
80 ♦ 5®C to a constant weight. The dry matter content was

«»1expressed as g plant •
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3*18.4. Leaf area
Since destructive sampling was not possible. on 

the spot determination of leaf area was done. A set of 
100 leaves was picked randomly at three stages of plant 
growth viz.. 30, 60 and 90 days after sowing from different 
points along the vine length. The maximum width of the 
leaves chosen was measured. The area of these leaves was 
also found out by the graph paper method (Kvet and 
Marshall. 1971). Correlation coefficients were worked 
out between actual leaf area and maximum width of the 
leaves. Regression equations were fitted to find out the 
relationship between actual area and maximum width cf the 
leaf, using equations of the type A * ax ♦ b, A * ax and 
A » ax" where A is the leaf area and x the maximum width 
of the leaf.

3.18.5* Leaf area index
For the determination of leaf area index, the 

average leaf diameter of 20 leaves from each plant was 
measured randomly at different points along the vine 
length. This was then converted tc the average leaf area 
values using the re ressiun equations developed. The 
average leaf area values were multiplied by the total 
number of green leaves, to get the total leaf area which 
when divided by the land area gave the leaf area index



(Watson. 1947). The leaf area index values were worked 
out at three stages, via*. 45 and 75 days after sowing 
and at harvest*

3*19. Yield
The fruits harvested froa all the plants of a 

treatment were counted and the average number of fruits 
per plant was worked out* Yield of fruits in Kilogram 
per plant and tonnes per hectare were also worked out*

3*19*1* »«ea& length of .fruit
The length of three fruits harvested from each pit 

was recorded in centimeters and the mean length worked out*

3*19*2* &i.rth.
Tha girth at the centre of the fruit was recorded 

from three fruits per pit and the mean girth for a fruit 
calculated*

3.19.3. Pry matter content of fruit
Uniform quantity of flesh was taken froa three 

randomly selected fruits per plot and dried to constant 
weight in an air oven at 80 *, 5°C* The weight of the dry 
matter obtained was expressed as percentage of the fresh 
weight.
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3.19.4. jjeirht pef IRU*
Weight of fruits harvested from ail the plants of 

a treatment from the various harvests was recorded and
the mean weight determined*

3.20. Rooting pattern
The rooting patterns of the crop were studied by the 

excavation method (3ohm, 1979). The roots of the crops 
were traced out by removing the surface layer cf soil 
beginning at the stem, tc determine the horizontal spread 
of the lateral roots. The entire root system was dug out. 
Two plants of a treatment, one from each replication was 
used for Hie study. The maximum lateral spread of the 
roots, the maximum depth upto which roots were found and 
the number of roots per tap root were noted. Core sampling 
was not feasible since the density of roots per unit area 
was not high. The dry weight of the roots was determined 
after careful washing to remove the adhering soil, by 
drying in en oven at 80 3°C.

3.21. Statistical analysis
The results obtained were statistically analysed as 

described by Snedeeor and Cochran (1967).



a n d  I d  tic u n i o n



RESULTS AIID DISCUSSION

As there are three crops involved in the 
present study, the results and discussion 
are given separately for the individual 
crops. A brief summary of the major con­
clusions drawn out of the study succeeds 
each discussion.
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PUMPKIN
Csasisssift aassMte- p°ir)

RESULTS

The results of the field experiment conducted to 
evU.ut.te the response of cucurbitaoeous vegetables to 
different sell moisture regimes are presented in this 
chapter*

4*1, qjfyv^ <ftaraqte£g.
4*1,1* Length of main vine

The mean length of the main vine recorded at three
stages viz* 45 and 75 days after sowing and at the time of 
harvest is presented in Table 4 and their analysis of 
variance in Appendix XI*

The unirrlgated control (T1) recorded the least 
length of main vine during all the stages of plant growth. 
The rest of the treatments T2» T3» T4 and T5 were on par 
and were significantly superior to T1 at 45 and 75 days 
after sowing* At the time of harvest X5» T4 and T3 were 
on par and were significantly superior to T2 and T1*
Though T3 was on par with T2 both were significantly 
superior to T1*

4,1,2* Number of leaves per plant
The data relating to the number of leaves recorded 

at the three stages of crop growth are given in Table 4 
and the analysis of variance in Appendix XX*
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At 45 days after sowing* leaf production was found 
to be maximum in T2 which was on par with T3 and T4, and 
all these were significantly superior to T5 and 71, The 
unirrlgated control recorded the lowest number of leaves 
and was slgnificontly inferior to the other levels of 
irrigation*

At 75 days after sowing* though T4 recorded the 
maximum number of leaves* there were no significant 
differences among the treatments* At the harvest stage 
the treatments T2, T3* T4 and T5 were at per but were 
significantly superior to T1.

4.1*3* Leaf area
Correlation coefficients were worked out between 

actual leaf area and maximum width of the leaves* A high 
positive significant correlation of 0*97 was obtained 
between the actual leaf area end the maximum width of the 
leaves* Regression equations were then fitted to find out 
the relationship to tween the actual leaf area (A) and 
maximum width of the leaf (x)* The three regression 
equations developed and their predictability are given 
below*

Equation Predictability
1. A « 25.85 x ~ 219*7 94$
2* A » 14.1 x 75$
3* A * 0.72 x2 94$
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Data on the predicted leaf area from the three 
models corresponding to the diameter values uptc 28 cm 
are given in Table 5 and the graphical representation of 
these along with the scatter diagram shoving actual 
measured leaf area values are given in Fig.5.

4.1.4. leaf area index
The data on leaf area index are presented in Table 6 

and the analysis of variance in Appendix II. The irrigation 
levels produced significant influence on leaf area index at 
45 days after sowing. T2 was found to have the maximum 
leaf area index and was significantly superior to all the 
other treatments. T3 and T4 were on par and were signifi­
cantly superior to T5 and T1. T5 on the other hand was 
significantly superior to T1 which recorded the lowest leaf 
area index.

At 75 days after sewing the levels of irrigation did 
not show any significant influence on leaf area index. All 
the treatments except T1 were on par. T1 recorded the 
lowest value.

At harvest the treatments T2, T3* T4 and T5 were on 
par and significantly superior to T1 which recorded the 
least value.
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Table 4. Length of vine and number of leaves In pumpkin as 
affected by the levels of Irrigation

Length of main vine (a) Humber of leaves per plant
Treatments 45 daysaftersowing

75 daysaftersowing
Harvest 45 daysaftersowing

75 daysaftersowing
Harvest

T1 2.09 2.97 3*55 35.47 57.09 45.74
72 3.29 3.86 4.39 57.68 57.43 100.26
73 3.29 4.15 4.97 54.63 66.51 74.39
74 3.14 4.31 5.18 53.98 70.23 86.44
75 3.19 4.29 5.21 44.59 64.25 91.15

SE»*C D 0 O 0.13500.4160 0.18080.5572 0.22860.7044 2.98359.1939 6.1613sts 8.343725.7117

Table 6. Leaf area index and dry matter production in pumpkin 
as affected by levels of irrigation

Treatments
Leaf area index Dry matter • production at harvest (g/plant)45 daysaftersowing

73 daysaftersowing
Harvest

71 0.337 0.456 0.244 107.375
72 0.854 0.705 0.703 235.063
73 0.729 0.711 0.570 206.750
74 0.722 0.777 0.624 225.875
75 0.600 0.651 0.605 206.250

SE»t 0.0324 0.0610 0.0628 25.5896
CD {%) 0.0999 0.1881 0.1937 78.8563



41

Table 5. Predicted leaf area in puapfcin

Leaf Diameter 
(ca)

Predicted leaf area (cm )
A * 25«35x - 219.7 A « 0.72xz 14.1x

0 * 0 0
1 * 0,72 14.10
2 em 2.88 28.20
3 6.49 42.30
4 - 11.53 56.40
5 • 18.02 70.50
6 m 25.95 84.60
7 - 35.32 98.70
8 m 46.14 112.80
9 12,95 58.40 126.90
10 36,80 72,10 141.00
11 64,65 87.24 155.10
12 90.50 103.82 169.20
13 116,35 121.84 183.30
14 142.20 141.32 197.40
15 168,05 162.23 211.50
16 193.90 184.58 225.60
17 219.75 208.37 239.70
18 245.60 233,60 253.80
19 271.45 260.28 267.90
20 297.30 288.40 282.00
21 323,15 317.52 296.10
22 349.00 348.48 310,20
23 374.85 380.88 324.30
24 400.70 414.72 338.40
25 426.50 450,00 352.50
26 452.40 486*72 366.60
27 478.25 524.88 380.70
28 504.10 564.48 394.80

A - Predieted le<f area (on) 
x - Measured maximum leaf diameter (cm)
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4.1.9. Dry aatfr probation
The dry matter content of the vegetative parts 

determined at the time of harvest is presented in Table 6 
and the analysis of variance in Appendix XI* That treat-* 
ments T2» T3» T4 and T5 were on par but were signifieantly 
superior to T1 with respect to the dry natter production,

^•2. Yield and yield attributes
Data relating to yield and yield attributes are 

given in Table 7 and their analysis of variance in 
Appendix III.

4.2.1. Humber of fruits per plant
Irrigation significantly increased the number of 

fruits per plant. The treatment T2 which produced the 
highest number of fruits per plant was significantly 
superior to T1 and T5 but was on par with T3 and T4. The 
treatments T3» T4 and T5 were at par but were significantly 
superior to T1. T1 produced the lowest number of fruits 
per plant.

4.2.2. Fruit yield per plant and per hectare
The levels of irrigation T2* T3» T4 and T5 were on 

par and were significantly superior to T1v with respect to 
fruit yield.



kyTable 7. Yield and yield attributes of pumpkin as affected ̂ levels of
irrigation

Treatment number of fruits per plant
Yield Meanfruitweight

<*«)

MeanlengthoffruitCat)

Meangirthoffruit(era)

Per cent dry matter of fruitPerplant
Perhectare
M

T1 0.725 1.316 6.713 1.817 11.400 43.785 10.408
T2 1.793 4.633 23.628 2.595 15.235 54.265 8.713
T3 1.513 4.809 24.566 3.222 16.578 59.520 8.163
T4 1.458 5.183 26.435 3.582 17.875 64.977 9.240
T5 1.278 4.274 21.794 3.351 18.140 61.530 9.143

jTTmt■■ kmm 0.1151 0.3902 1.9846 0.2434 0*4448 2.6779 0.4328
CD (5%) 0.3550 1.2027 6.1156 0.7506 1.3706 8.2521 1.3338



4.2.5. i«an I m t t  of fruit
The treatment T5 which recorded the maximum fruit 

length was on par with T4 and was significantly superior 
to T3, T2 and T1* T4 which was on par with T3 was 
significantly superior to T2. There was no significant 
difference between T3 and T2* The treatment T1 recorded 
the lowest length of fruit*

Mean girth of fruit
with respect to mean girth of fruit, T4 was 

significant superior tc T2 and T1 but was on par with T5
and T3. The treatments T3§ T3 and T2 were at par but were
significantly superior to T1*

4.2,5# Mean weight of ..fruit
The treatment T4 was significantly superior to T2 

and T1, but was on par with T5 and T3 with respect to m m

fruit weight* T5 which was on par with T3 was superior to
T2 and T1* There was no significant difference between T3 
and T2* T1 recorded the least value*

^•2.6. Pur fiont
T1 which recorded the maximum dry matter content of 

fruit was on par with T4 and T9 end was significantly 
superior tc T2 and T3* However, the treatments, T4, T5» T2 
and T3 did not exhibit significant differences*



4.3.
4.3.1. Consumptive use

Seasonal consumptive use frost 27 days after sowing 
to the end of the crop growth and the average consumptive 
use per day are nivan in Table 8(a). In treatment T2 
since dally irrigation was practiced consumptive use 
determination from soil moisture data was not feasible and 
henoe not calculated. The consumptive use calculated at 
intervals of 15 days is presented in Table 8(b) and Flg.6.

The seasonal consumptive use was maximum for T3 
(232.70 ha mm) followed by T4 (190.17 ha mm), T5 (151.69 
ha an) and T1 (26.46 ha am). v*ith respect to the average 
per day consumptive use also the same trend was observed.
The consumptive use calculated at 15 days interval showed 
that the peak consumptive use occurred at 57 days after 
sowing in all the treatments. Thereafter a steady decline 
in consumptive use was observed. Though this decline was 
rapid in T3 and T4V it was not so in T5*

4.3.2. (?S9p C0t,^l<4gfl1a
The data on crop coefficients are presented in 

Table 8(e) and 8(b). The highest values of crop 
coefficients were found to occur at 50-60 days after sowing 
and thereafter it declined in the case of all the treatments 
(Fig.7). T3 showed the highest value of crop coefficient
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Table 8(a), Consumptive use and crop coefficients of
pumpkin as affected by levels of irrigation

Treatments
Seasonalconsumptive
use(litres per basin)

Seasonalconsumptive
use(ha-mm)

Per dayconsumptiveuse(litres per basin)

Cropcoefficient

T1 155.84 26*46 2.08 0.052
T2
T3 1368.84 232.70 18.251 <3.499T4 1118.62 190.17 14.915 0.376
T9 892.29 151.69 11.897 0.299

Table 8(b). Cumulative consumptive use and crop coefficient 
values of pumpkin at intervals of 19 days

Treat­ Period (days after sowing)
r ortl ClUuTS ments 27-42 42-97 57-72 72-87 87-102

Consumptive use (litres) 198.94 444,77 322.06 233.79 209,68
Consumptive use (ha-iaa) T3 26.95 75.61 54.75 3v . 74 35.65
Crop coefficients 0.291 0.605 0.463 0.509 0,385
Consumptive 
use (litres) 176.39 401,89 209.68 174.63 156.03
Consumptive use (ha-am) T4 29.99 68.32 35.65 29.69 26.53
Crop coefficients 0.324 0.547 0,301 0,380 0,287
Consumptive 
use (litres) 121.16 242.04 210.92 187.26 130.91
Consumptive use (ha-mm) T9 14.39 46.76 35.86 31.83 22,29
Crop coefficients 0.162 0.374 0.303 0.408 0.241
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(0.459) followed by T4 (0.376), T9 (0.299) and T1 (0.052).
At 87 days after sowing a second peak in crop coefficient 
values was observed and it was pronounced in the case of 
T4 and T5.

4.3.3. Field water use efficiency
The data on field water use efficiency are given in 

Table 9(a) and depicted in Fig.8. The analysis of variance 
is presented in Appendix XX.

Field water use effieiency was maximum for T1 
(170.423 kg ha mra*"1). The treatments T2, T3* T4 and T5 
were on par. Though not significant T5 recorded the least 
field water use efficiency with 100.716 kg fruit® ha am*1 
of water used.

4.3.4. Crop water use efficiency
The data on crop water use efficiency are given in 

Table 9(b) and graphically represented in Fig.8.

Crop water use efficiency was maximum for T1 followed 
by T5» T4 and T3. T3 recorded the lowest value. In 
treatment T2 since daily irrigation was practised, the crop 
water use efficiency could not be calculated.



Table 9(a). FlaId water use efficiency of pumpkin 
as effected by levels of irrigation

Treatment Yield 
(kg ha*1)

Total water Field water use efficiency (kg-ha nr*1)

T1 6713 39.39 170.423
T2 23628 189.56 124.647
T3 £4566 191.34 128.389
T4 26435 217.88 121.328
T5 21794 216.39 100.716

SEm+ — 10.2069
CD (%) — — 31.4536

Table 9(b) Crop water use efficiency cf pumpkin 
as affected by levels of irrigation

Treatment field 
(kg ha*1)

Total
consumptive use (ha-HBc;)

Crop water use efficiency (kg-ha ®3*1)

T1 6713 26.46 253.704
T2 236a8 — —

T3 24566 232.70 105.569
T4 26435 190.17 139.007
T5 21794 151.69 143.675
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4.3.3. Sell moisture extraction pattern
The overall soil moisture extraction pattern (Fig#9) 

showed that from the top 0-15 cm depth# the highest 
extraction was observed for T3 (51#) followed by T4 (40#), 
T5 (38#) and T1 (27*5#). A rapid decrease in the soil 
moisture extraction with increase in depth was observed for 
the treatments T3» T4 and T5# But for T1 the soil moisture 
extraction was more or less uniform for all the different 
depths#

4*4* Rooting pattern
The data relating to 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 root 
zone was maximum for T4 followed by T2» T3# ?1 and T5. The 
nunler of primary roots on the tap root was found to be 
maximum for T2 followed by T4, T3# T5 and T1# Dry weight 
of roots was lowest in the control plot# T4 and T5 showed 
a higher dry weight compared to T2 and T3# The root-ahoot 
ratio was found to be the highest in the case of ?1 and the 
least in the case of T2# The treatments T3# T4 and T5 
recorded more or less the same root-shoot ratio#

4*3. Evaporiaetry
Correlation coefficient was worked out between the 

values of evaporation from a oan evaporimeter and the values
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Table 10, Rooting pattern of puapkin as influenced
by the treataents (at harvest)

Treatiaeiit
Lateral
distance(eta)

Vertical
distance(ca)

Suaher of roots per tap root
Total dry weight of 
roots (_g)

Root/
Shootratio

T1 235.8 53.2 14.8 13.00 0.6185
T2 17*̂ .0 89.2 28.3 20.88 0.3678

T3 164,4 58.0 19.8 18.56 0.4547
J4 196.8 81.48 21.0 24.04 0.4552

T5 229.5 51.5 18,0 24.10 0.4842
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of evaporation from a USWD Class A open pan evaporiaeter.
A high positive and significant correlation of 0.94 between 
the two evaporation values was obtained. The relationship 
between the can and pan evaporation values found out on 
weekly mean basis is graphically represented in Fig.10.
The can evaporiaeter values were always slightly higher then 
the pan evaporation values (Fig. 10). When the evaporative 
demand of the atmosphere was very high as evidenced by the 
pan evaporation values which recorded a high mean value of 
8,2 mm and 10 an during the 5th and 9th week (Fig. 10)» a 
corresponding increase in can evaporiraeter values was also 
observed (12.5 am and 13*5 mb respectively). The average 
pan and can evaporation per day ranged fr.m 6-10 sun and 
6-12 on respectively.

To have a better understanding of the relative 
merits of the two types of evaporimeters, correlation 
coefficients were worked out between the meteorological 
elements and the evaporation data. The correlation 
coefficients worked out for periods of 7 days each during 
the crop growing season is given in Table 11. From the 
table it is clear that a high positive significant 
correlation exists between wind velocity and pan/can 
evaporation values* while the effect of the ether 
meteorological parameters was not much pronounced.





Table 11. Correlation between meteorological
elements and evaporation from Claes A 
pan and can evapcriaeters

Heteorclo gical 
elements

Claes A 
panevaporiaeter

Canevapcri-meter

wind velocity 0*7753** 0.8106**

Temperature 0.302 0.291
Relative humidity -0.544 -0.415
Sunshine hours -0.019 -0.155

** Significant at 1 per cent level.



The average pan and can evaporiaeter values and 
the ratios of pan/can at intervals of 15 days for the crop 
growth period* for the nolsture regimes ?2* T3* 74 and T5 
are given in Table 12* Tha cucuaulatlve pan evaporation 
values per irrigation interval for T2, T3* T4 and T5 were 
found to range from 5*9 an* 11*23 an* 24*31 vm and 39*47 am; 
while the cuamulative can evaporation values ranged from 
6*12 ram* 14-32 mm* 29-42 am and 43-63 mm respectively for 
the crop growing season. The ratio of pan/can evaporation 
values increased with increasing age of the crop and showed 
a slight decline during the final stages of crop growth.



Table 12, Anr& gt pan and can evaporation values  
and pan/can ratio's for the different 
intervals In pumpkin

Interval Average can(day a aftar evaporation Pan/C an
Treatment sowing) ^op 80 A**ri-

val(ma) ™ *  <■*>

T2

T3

T4

T5

27-42 6 .17 8 .43 0 .73
42-57 8 .86 12 .39 0.72
57-72 8 .4 5 11 .5 6 0.73
72-87 5 .58 6.27 0 .89
87-102 7 .1 2 8 .36 0 .85

27-42 23 .13 31.60 0 .73
42-57 17.71 24.79 0.71
57-72 11 .8 3 16 .19 0 .73
72-87 13 .02 14.63 0 .89
87-102 18 .50 21.74 0 .85

27-42 30.83 42 .13 0 .73
42-57 24.80 34.70 0 .71
57-72 29.58 40.48 0.73
72-87 26.03 29.25 0 .89
87-102 30.83 36.23 0.85

27-42 46.25 63.20 0.73
42-57 4 1 .3 3 57.83 0.71
57-72 39.43 53.97 0 .73
72-87 39.05 43.88 0 .89
87-102 46.25 54.35 0.85



DISCUSSION

The results of the studies in pumpkin are briefly 
discussed below.

5.1. ,P*^9l«8at
With respect to the vine length (Table 4) among the 

levels of irrigation tried* no significant 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 difference in 
growth rate among the levels of irrigation tried shows that 
severe water deficits did not occur in any of the treatments. 
Further the occurrence of rains during the later stages 
(50 to 60 days after sowing) of erop growth may have 
nullified any wide variations in growth rate among the 
treatments. When water becomes available after a short 
period of stress* growth is very rapid for a short time so 
that no net reauction is caused by stress (Kramer* 1983)*

Out of the three models tried for the calculation cf 
leaf area from leaf diameter measurements* the first model 
has a high predictability but would be applicable only for 
leaf diameter values in the range of 13 tc 25 cm. The 
second model has a very low predictability and would be 
suitable only for leaf diameter values in the range of 14 to 
16 cm. The third model (A * 0.72x^) has the same
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predictability as that of tha first modal but has the 
advantage of being applicable for a wider range of leaf 
diameter values (Fig*5)* Henoe this equation is suggested 
as the most suitable one for the prediction of leaf area 
from leaf diameter measurements.

With regards tc leaf production (Table 4) also an 
increase in the fate of production of leaves was observed 
with increasing frequency of irrigation at 45 days after 
sowing. Thereafter no significant difference in growth 
parameters was observed. Zt was also noticed that frequent 
irrigations markedly increased the leaf area index at 45 
days after sowing (Table 6). However at the time of 
harvest, the different irrigation levels did not register 
significant differences. One of the consequences of water 
deficits in plants is a marked reduction in leaf area 
(Begg, 1980). The variation in total leaf area may result 
from the changes in leaf number or leaf size. Water deficit 
is likely to influence the two initial processes cf growth 
viz. cell division and cell enlargement of which cell 
enlargement is more affected, resulting in poor growth 
(Begg and Tumor, 1976). Low leaf water potential also 
results in a reduction in the existing area. Escobar and 
Gausman (1974) reported a reduction in leaf area of mexicsn
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squash due to moisture stress* The leak of response of 
the treatments at later stages of growth may have been 
due tc the oeourranee of rains during these periods*

W ith respect tc dry natter production (Table 6) 
though T2, T3» T4 and T9 were at parf all these were 
significantly superior to T1 (control)* This la due to 
the poor vegetative growth of the plants in the unirrig&ted 
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 leaf area 
and reduced phctcsynthetic and enzymatic activity 
(Stanhill and Vaadia, 1967)* The control plants were 
severely inhibited by water stress and henoe did net 
recover much with the rains received*

5.2. Yield and yield attributes
The number of fruits per plant (Table 7)» the mean 

fruit weight (Table 7)» the mean girth of fruit (Tabla 7) 
were influenced substantially by irrigation* The number of 
fruits increased with increase in the frequency of 
irrigation* Favourable influence of moist regime on the 
number of marketable fruits was reported by Haynes and 
Herring (1980) in squash and by Thomas (1984) in bit ter gourd.
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The aean girth, mean length arid mean fruit weight were 
however slightly less in the frequently irrigated plots 
and this may be due to the higher number cf fruits in 
these treatments.

It may be concluded that the total yield was not 
much affected by the different levels cf irrigation though 
a U  these treatments were significantly superior to the 
control* This is in accordance with the observations on 
leaf area index and dry matter production* The amount of 
dry matter production will depend on the effectiveness of 
photosynthesis of the crop (Amon, 1975) • 7he results on 
yield indicate that the plant was not subject to severe 
water stress, since water deficit if any, developed during 
the period of fruit enlargement would hove caused a marked 
reduction in the size of fruits (Kaufman, 1972)* Large 
differences among the irrigation schedules (removal of 46 to 
64 per cent of available soil moisture) had minimal effect 
on yield (Loomis and Crandall, 1977)* Lack of any 
significant increase in yield may be because the increase 
in fruit size was offset by a reduction in the number of 
fruits* T4 recorded the maximum yield (26*4 t ha"1) 
followed by T3 (24.5 t ha*1) and T2 (23.6 t ha"1)* 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 m y  plant species it is frequently found beneficial 
for the plants to experience some water stress in the 
early stages of growth to produce a maximum harvestable 
yield (Peters and Runklss, 1967}*

The per cent dry matter of fruits (Table 7) was 
higher in the unirrigated control9 than in the irrigated 
plots* This has to he expected as there will be an 
increase in water content of the fruits, with higher 
available soil moisture. The drier regimes showed a 
coraparitively higher percentage of dry natter* Similar 
studies in cucumber indicated that irrigation decreased 
the dry matter content (Elkner and Radzikowskat 1976)*
The unirrigated plots gave the lowest fruit yield* Some 
yields can be obtained without any application of water 
(Singh and Sinha, 1977)*

5.5.
Consumptive use increased with increase in the 

frequency of irrigation (Table 8(a))* While the consumptive 
use values of T3# T4 and T9 ranged from 900 to 1400 litres 
(190-240 ha am) it was only 199.64 litres (26*46 ha am) 
for T1* The low conouaptive use in the control plot nay 
be due to a lower soil moisture reglam and a poor crop 
canopy which might have resulted in lower evapotranspiration*
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The peak values of consumptive use were obtained at 57 
days after sowing (Flg.6). Thereafter a progressive 
decline in consumptive use was observed but it remained 
higher in the case of the wet regimes. The high rate of 
consumptive use from the period between 42 to 57 days 
after sowing may bo because the crop was at the stage of 
peak canopy development* This stage also coincided with 
flowering of the crop* Flowers also result in an increase 
in surface area and result in more transpiration losses* 
Flowers also contribute increase in surface area and more 
transpiration* The climatic parameters like high wind 
speed (13*4 km hr*1 day*1) and low relative humidity 
during this period also might have led to e high 
consumptive use* Pan evaporation values were also high 
during this time (8.2 mm day*1)* Within the next 15 days 
(57 days to 72 days after sowing) a sharp decline in 
consumptive use was observed in T4 and T3* This can be

e  aattributed to the low wind velocity (mean 4,7 km hr day ) 
and high relative humidity during this period. Pan 
evaporation values were also low (mean 5*7 mm day ) during 
this period* Such a high rise or sharp decline in 
consumptive use was not observed in T5# This is probably 
due to the lower soil moisture regime. Also the number of 
leaves ar»d leaf area index were low at 45 days after sowing,
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which would have led to comparatively lower fluctuations 
in consumptive u: e in this treatment*

The general decline in the consumptive use towards 
the later stages of crop growth has also been reported by 
Konishi (197*0 and Loomis and Crandall (1977)*

with respect to crop coefficients (Table 8(a)) the 
highest value was observed for T3 (0.5) followed by 
T4 (0*4) T9 (0*3) and T1 (0.1). Crop coefficients are 
high iwT the irrigated plots* because of the higher rates 
of evapotranspiration from these plots. Crop coefficients 
recorded a high value at 42-57 days after sowing and then 
declined (Fig.7). A second peak in crop coefficient values 
was observed at 87 days after sowing in all treatments.
The first peak of the crop coefficient at arround 57 days 
coincides with the full canopy development of the crop, 
which might have led to a high consumptive use. The second 
peak may be attributed to the flowering th t occurred 
after the first harvest of fruits and the reduction in the 
evaporative demand of the atmosphere as evident from the 
pan evaporation values. The subsequent decline in the crop 
coefficient would probably be due to the reduction in the 
crop canopy, as the crop was at its senpcence stage.
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The results revealed that the field vater use 
efficiency (Table 9(a)) was highest for the control plots* 
Among the levels of irrigation tried* field water use 
efficiency did not differ significantly* Though net 
significant the wcter use efficiency increase;, with 
deorease in the quntity of water applied* The absence of 
any significant difference in field water use efficiency 
aaong the irrigation levels tried nay be because the 
quantity of water added was 3ust sufficient to fill the 
root zone to field capacity level* Moreover since pot 
watering was adopted conveyance less of water did not occur*

Crop Water use efficiency (Table 9(b)) was hi heat in 
the unirrlgated plots* This is because there was a 
considerable increase in the consumptive use following 
Irrigation* however a corresponding increase in yield was 
not observed.

Moisture extraction was highest from the surface 
layer in wet re/rimes compared to that of the dry regimes 
(Fig.9). Except in the control* moisture extraction 
decreased rapidly with depth* This has to be expected as 
roots generally tend to confine to the surface soil layer* 
if sufficient moisture is available from this layer* The 
higher loss of water by evaporation directly from soil, 
nay also be another factor for the higher extraction
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especially in the layer upto *5 cm. In the case of the 
unirrigoted control plots, the moisture extraction was 
uniform from all the different layers as there was no 
abundance of moisture in any particular soil layer*

5 .̂ . Rooting pattern
The lateral spread of the roots was found to be 

higher in the case of the drier regimes, while the depth 
of penetration of roots was more or less same as those of 
the irrigated treatments* The hi.her spread of root system 
in the control plot is to be expected as water influences 
the direction of root growth, its lateral spread and depth 
(Peters and Runkles, 1967)* The root shoot ratio*s 
increased in the case of the dry regimes* This is due to 
the hi her root growth and low vegetative growth in the 
drier regiaes* These findings are in conformity with 
Kreracr (1983) who had reported that the root shoot ratio * s 
increase with water stress though the dry weight usually 
decreases.

5.5. asttaflatte
The high value of the correlation coefficient between 

the pan and can eveperimeter values indicates that the can 
evoporixaeters are as good as pan evaporiaeters. Moreover 
from the comparative study (Table 11), it raey be concluded



that there appears to be a© significant difference between 
the two type of eveperlaeters-• The increase in the 
observed values of can evaporiaeter* coopered to that of 
pan evaporiaeter* nay be due to the smaller size of the 
cans* Hence the influence of advectlve energy on can 
evoporiaeters would be much acre than that on pan 
evapcriaeters* For this reason* Class A type pan evaporiaeter 
is considered tc be more reliable and wil~ give best results 
under all conditions* However the high cost of pan 
evap trimeters limits its large scale use* Hence can 
evapcrlaeters which are very cheap can be substituted for 
pan evaporiiaeters*

The narrow range of ratio's between the pen and can 
evaporiaeter also indicates that the can evaporation values 
was alee influenced by the various meteorological 
parameters similar tc that of the pan evapcrlaeters* The 
steady increase in the ratio's with increasing age of the 
crop is mainly due tc season ami advancing age of the crop*

From the earlier discussion it is evident that the 
crop need ie irrigated only at 73 per cent depletion cf 
available soil moisture* For this moisture regime, 
irrigation may so given when the cuamuiative can evaporation 
values reaches about 60 tm for the period from 27 to 42 days
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after sowing. For the Interval between 42-72 days after 
sowing Irrigation should be given when the cuoEuletive can 
evaporation values range from 53-60 tan. After this stage 
(i.e. 72 days after sowing) irrigation may be given when 
cummulatlve can evaporation ranges from 43 to 33 wa*

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

1* Irrigation tc pumpkin raised in summer rice 
fallows ray bo given at 73 per cent depletion of available 
3oll moisture in 60 cm of the scil profile. This means 
irrigation at less frequent intervals with larger quantity 
of water. Frequent irrigation with smaller Quantity of 
water will result in greater losses of moisture by way of 
evaporation from the surface. Irrigation at 75 per cent 
depletion of available soil moisture involves irrigation at 
intervals of 5-7 days*

2* Can evaporimetcrs can be used for scheduling of 
irrigation* kith can evaporlaeters irrigation can be given 
when the cumulative can evaporation values reach 60 mm 
during the vegetative stages* 53 to 60 mm during the 
flowering and fruit formation stages and 45 to 55 am during 
the subsequent stages of crop growth*
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ORIENTAL PICKLING MELON
ear# Ccnooom Mak#)

RESULTS

The results cf the fluid experiment conducted to 
evaluate the response of oriental pickling melon to 
different soil moisture regimes are presented hereunder*

6.1. Growth churaofw
6.1.1. Lwmrth of aato win*

The data on mean length of main vine ere presented 
in Table 13 and their analysis of variance in Appendix It*

At 45 days after sowing, T2 was significantly 
superior tc T5 and T1* but was on par with T3 and T4 with 
respeot tc vine length* The treatments T3* T4 and T5 
though at par 9 were significantly superior tc T1*

At 75 days after sowing, T2, T3 and T4 which were 
at par were significantly superior tc T5 and T1* T5 in 
turn was superior to T1* At the harvest stage T2, T3> T4 
and T5 were on par and were significantly superior tc T1*

6.1.2. Wucber of I w w i  p«r plant
Tim data relating to the number of loaves taken at 

the various stages are given in Table 13 and the analysis 
cf variance in Appendix XV*



With respect to the number of leaves* the treatments 
T2, T3* T4 and T5 were at par and were significantly 
superior to f 1 at 45 days after sowing* At the 75th day 
stage the treatments did mot show any significant difference* 
At the time of harvest T4 was significantly superior to T2, 
?3 and T1, but was on per with ¥5* 75 in turn was on par
with T2* T3 and ¥1.

6.1.3. t**f w*«
Correlation coefficients were worked out between 

actual leaf area and maximum width of the leaves* A high 
positive significant correlation of 0*94 was obtained 
between actual leaf area (A) and maximum width of the 
leaves (x)* The three regression equations fitted and the 
extent of predictability are given below*

Equation Predictability
1. A * 17.84x - 96.99 08*
2* A » 10.21x 72*
3. A « 0*76x2 85*
The predicted leaf area from the three models 

corresponding to diameter values upto 20 cm are given in 
Table 14 and graphically represented in fig. 11 along with 
the scatter diagram showing the actual measured leaf area 
values*
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Table 13. Length of vine and number of leaves in oriental 
pickling melon as affected by the levels of 
irrigation

Length of main vine (a) Humber of leaves per plant
Treatment 43 daysaftersowing

73 daysaftersowing
Harvest 45 daysaftersowing

75 daysaftersowing
Harvest

T1 1.61 2.34 2.48 59.14 51.67 43.29
T2 2.69 3.36 3.36 110.36 75.05 45.73
T3 2.48 3.46 3*26 106.06 65.72 44.89
T4 2.36 3*49 3.57 100.62 72.52 63.99
T5 2.18 3.04 3.51 104.64 64.38 59.87

SE»t 0.1477 0.1346 0.1656 9.8239 7.9739 5.4731
CD (90 0.45^2 0.4149 0.5108 17.9469 HS 16.8657

Table 15. Leaf area index and dry matter production in oriental 
pickling melon as affected by levels of irrigation

Treatment
Leaf area index Dry matter

45 daysaftersowing
75 daysaftersowing

Harvest production(g/plant)

T1 0.338 0.270 0.155 84.500
T2 0.883 0.397 0,171 130.313
T3 0.843 0.408 0.182 109.500
T4 0.707 0.422 0.301 187.063
T5 0.727 0,382 0,232 130.000

SEsgt 0.0600 0.0620 0.0150 16.6799
CD (W) 0.1849 0.0462 51.4004



Table 14. Predicted leaf area in oriental pickling 
salon

   '*"........■"     ■"'■'H-l'—            ■
Leaf diameter Predicted leaf area (cm )
(cm) A • 17.84x • 96.99 A « 0.76x A • 10.21x
0 0 0 0
1 m 0.76 10.21
2 am 3*04 20.42
3. e* 6.34 30.63
4 m 12.16 40.84
5 • 19*00 51.03
6 10.05 27.36 61.26
7 27.87 37.24 71.47
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
15 170.61 171.0 153.15
16 188.45 194.56 163.36
17 206.29 219.64 173.57
18 224,13 246.24 183.78
19 241.97 274.36 193.99
20 259.81 304.00 204.20

A » Predicted leaf area (cm2) 
x « Measured maximum leaf diaster (cm)
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6.1.4. idHf r̂**1 arriim
The data on leaf area index are given in fable 15 

and the analysis of variance in Appendix XV*

At the 45 day stage, the treatments, T2, T3» T4 and 
f5 were on par, but were significantly superior to T1 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 f5 
and both were superior to T3, T2 and T1 which were at par*

6.1.5. Pry **tt*r pfyUuetion
The dry matter worked out at the time of harvest is 

presented in fable 15 -ud the analysis of variance in 
Appendix XV*

T4 was significantly superior to the rest of the 
treatments which were on par, with regard to the dry matter 
production.

6.2. Y U  Id and yield attribute
Data relating to yield and yield attributes are given 

in fable 16 and the analysis of variance in Appendix V*

6.2.1* miahor. of fruits Aant
The treatment 72, whioh registered the maximum 

number of fruits wan on par with T3, but was significantly



Table 16, Yield aad yield attributes cf oriental pickling melon as affected
cy levels of irrigation

Treatment number of 
fruits per plant

Fruit yield Meanfruitweight
(kg)

Mean length of fruit (cm)

Mean girth of fruit(cm)

Per cent drymatter of fruitPer plant 
(*g)

Per hectare 
(f)

T1 1*339 1.808 9.219 1.093 23.703 21.063 7.840
T2 4.013 5.829 29.729 1.502 29.868 28.063 5.483
T3 3.711 6.114 31.182 1.664 35.183 30.913 5.015
T4 3.149 5.449 27.794 1.764 34.123 32.320 5.713

T5 3.064 5.325 27.159 1.749 34.525 30.775 6.645

SEo* 0.2634 0.4687 2.3904 0.1560 1.3163 1.0159 0.3066
CD (%) 0.8118 1.4444 7.3662 US 4.0569 3.1307 0.9448
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superior to T4, T5 and T1* Though the treatments T3» T4 
and T9 were on par, they were significantly superior to T1.

6.2.2. Fruit vl«ld p«r Plant rod a«r h*etar«
With regard to the fruit yield per plant* the 

treatments T2, T3, T4 and T9 which were on par, were 
significantly superior to T1. Similar trend was observed 
for fruit yield per hectare also*

6.2.3. H*an Iwmth o£ fruit
T9 which recorded the maximum length was on per with 

T4 and T9 and all these were signficantly superior to T2 
and T1* T2 in turn was superior to T1*

6.2.4. maa rlrth ei fruit
T3, T4 and T9 were on par and were significantly 

superior to T2 and T1 with respect to the mean girth of 
fruit* T2 in turn was significantly superior to T1 which 
recorded the least fruit girth values*

6.2.3. H»aa wltfot ot fruit
There was no significant difference among the 

treatments with respect to mean fruit weight* T4 recorded 
the maximum fruit weight followed by T9» T3* T2 and T1*

6.2.6. P*rs«Btag« dry aattor of fruit
T1 recorded the maximum dry matter content and was 

significantly superior to all the other treatments* T9 was



on par with T4 and significantly superior to T2 and 73*
T4 was on par with T2 and T3*

6.3. Moisture studio*
6.3.1. Ccosuaptlve us.

Seasonal consumptive use iron 27 days after sowing 
to the end of crop growth and the average consumptive use 
per day are given in Table 17(a)* Seasonal oonsuaptiva use 
was maximum for T3 (218*72 ha am) followed by T4 (137*66 
ha am), TS (123.90 ha mm) and T1 (35*87 ha mm)* The 
average daily consumptive use also exhibited the same 
pattern* In treatment T2 since daily irrigation was 
practiced, consumptive use determination from soil moisture 
data was not feasible and hence not calculated*

The variation in consumptive use at intervals of 
15 days is given in Table 17(b) and 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 57 days after 
sowing. Thereafter it declined* The decline was 
comparatively rapid in T4 and T5 than to T3. After 72 days 
of sowing the decline was gradual*
6.3.2. Crop oo«fflolent

The data on the average crop coefficients are given 
to Table 17(a) and for the different growth stages in 
Table 17(b).



Table 17(a)* Consumptive use and crop coefficients of
oriental pickling melon as affected by 
levels of irrigation

Treatment
Seasonal . Seasonal consumptive consumptive use (litres nee (ha»aa) per basin)

Per day consumptive use (litres per basin)

Cropcoeffi­cient

T1 211.013 33*87 2.814 0.07
T2 - - - -

T3 1206.57 218.72 17.154 0.429
T4 809.77 137*66 10.797 0.269
T5 728.85 123.90 9*718 0.243
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Tsble 17(b) Cunmulative consumptive use and crop coefficient
values of oriental pickling salon at intervals
of 15 days

Treat- (days after swing)rai'tivuidiB sent 27-42 42-57 57-72 72-87 87-102

Consumptive use (litres)
211,81 313.75 286.86 261,44 212.19

Consultive use (ha-an) T3 36.09 53.34 48.77 44,44 36.07
Crop coefficient 0,320 0.489 0.413 0,510 *0.429

Consumptive 
use (litres) 139*0 241.94 176.56 151.36 100.92
Consumptive 
use (ha-sm)

T4 23.63 41.12 30.02 25.73 17,16
Crop coefficient 0.211 0.378 0.254 0.295 0.204

Consumptive use (litres) 131.12 192.88 151.52 148.90 104,42
Consumptive use (ha-rms)

T 5 22.29 32.79 25.76 25.31 17.75
Crop ooeffieient 0.198 0.301 0.218 0.291 0.211
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T3 recorded the highest value of crop coefficient 
followed lay T4, T5 and T1* The variation In crop 
coeflielenta during the crop growth period at Intervale of 
13 days Is also graphically represented In Fig* 13* The 
maximus values at all the levels of Irrigation was found
tc occur at 37 days after sowing and thereafter It declined*
However a second peak In crop coefficient values was 
observed at @7 days after sewing, after which it again 
declined* Both the peaks were highest for ?3«

6.3.3. Field . water use efficiency
Data on field water use efficiency are given in 

Table 13(e) and the analysis of variance in Appendix XV*
The graphical representation of the sane is given in Fig* 14*

Though there were no significant differences, the 
field water use efficiency was maximum for T1 

(220.088 kg hamnT1) followed by T3 (182.638 kg ha as*1),
T2 (136.083 kg ha can*1), T5 (142*388 kg ha an*1) and
T4 (138.078 kg ha as*1)*

6.i.4*
Data on crop water use efficiency are given in 

Table 18(b) and Fig, 14 .



Table 18(a)* Field water use efficiency of Oriental
pickling melon as affected by levels of 
irrigation

Treatment
Yield - (kg ha ) Total waterapplied( M

Field wateruse efficiency (kg ha so )

T1 9219 41.89 220.088
T2 29729 190.47 156.083
T3 31182 170.73 182.638
T4 27794 201.29 138.078
T5 27159 190.47 142.588

• * 33.9673
CD {%) • - US

Table 18(b) Crop water use efficiency of oriental 
pickling melon as affected by levels
of irrigation

Treatment
Yield Total consummptive 
(kg ha-1) use (ha*am)

Crop water use effici­ency i (ka ha mm ’)

T1 9219 35.87 257.01
T2 29729 -
T3 31182 218.72 142.57
T4 27794 137.66 201.90
T5 27159 123.90 219.200
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Crop water use efficiency was maximum for T1 
(257.01 kg ha am*"1) foliowed toy T5 ( 219.200 kg ha mb**1),
T4 (201.90 kg ha mm**1) and T3 (142.57 kg ha ram*1).

6.3.5. Soil moisture extraction pattern
The overall moisture extraction pattern is given in 

Fig.15* It was observed that the moisture extraction in 
general was high from the top 15 cm .layer in all the 
treatments. Tha moisture extracted from the surface layer 
(0 -15  cm) was highest for T3 (43*310 followed by T** (41$),
T5 (36*4?4) and T1 (3O.90&). Moisture extraction declined 
with increasing soil depth. While this decline was rapid 
in T3 end T4f it was very gradual in T9 and 11* The 
highest moisture extraction from the lowermost layer 
(45-60 cm) was noted in the case of T1. Also, the extraction 
of moisture from the deeper layers was higher in T1 end T5 
compared to T3 and T4*

6*4. Rootlac pattern
The data on root observations are given in Table 19* 

The maximum lateral spread of roots was found to occur in 
T1 and the least in T3* Vith regards to the vertical depth, 
the maximum was foim to occur in T1. The drier regimes 
exhibited more vertical penetration of roots. The number of 
roots per tap root was almost the same in all the treatments 
except in T4 which showed a slightly higher root number*
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table 19* Rooting pattern of oriental pickling melon
as influenced by the treatments (at harvest)

Treatment
Lateral
distance(cm)

Vertical
distance(cm)

Umber of roots per tap root
Total dry 
weight of 
roots Cj)

Root/shootratio

T1 152*00 71.71 9.75 12,313 0.151
T2 133*75 ^3.0 9.88 15.875 0,126

T3 117*00 57.0 9.33 12.750 0.116

T4 13a. 00 63.3 11,00 17.250 0.093

T5 128,50 68,2 9.75 17.625 0.133
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The tctal weight of roots was found to be less in ?3«
Hoot shoot ratio was alatost the ease in all the treatments* 
T1 shooed a slightly higher ratio (0,151)•

6.5. ETeportwtry
The correlation coefficient between the pan and can 

evaporation values and the relative merits of the two 
types of evaporlooters is as given under puapkin.

The average pea snd can evaporiaeter values and the 
ratios of pan/can at intervals of 15 days for the crop 
growth period* for the aolsture regimes T2* T4* T4 and T5 
are given in Table 20* The cumulative pan evaporation 
values per Irrigation interval, for T2* T3$ $4 and TS was 
found to range fro® 5-8 am* 16-23 n®» 27-37 an and 36—59 an* 
while the can evaporation values ranged from 7-11 aa,
19-32 era, 32-53 and 47-36 mi respectively for the crop 
growing season. The ratio of pan/can evaporation values 
increased with Increasing age of the crop* but showed a 
decline in the final stages of crop growth.



81

Table 20. Average pea and can evaporation values
and pan/oan ratio* a for the different 
intervals in oriental pickling nelon

Interval Average Average can(days after pan evapc- evaporation Pan/CanTreatoent sowing) ration for for an irri-an irriga- gation inter- 
tlon inter* val {mi) vel (an)

T2

T3

T4

T5

27-42 7.47 10.55 0.71
42-97 7.78 11.02 0.71
97-72 8.44 11.39 0.74
72-87 6.70 7.42 0.90
87-102 5.52 7.05 0.78
27-42 22*42 31.66 0.71
42-97 18.15 23.87 0.76
97-72 16.89 22.79 0.74
72-87 17.42 19.28 0.90
87-102 17.95 22.90 0.78
27-42 37«57 52.77 0.71
42-57 27.23 33.80 0.76
57-72 29.55 39.88 0.74
72-87 29.03 32.13 0.90
87-102 35.90 45.80 0.78

27-4 2 56.05 73.15 0.71
42-57 36.30 47.73 0.76
57-72 59.10 79.75 0.74
72-87 43.56 48.20 0.90
87-102 47.87 61.06 0*78
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DXSCUSSXOH

The results of the studies in oriental pickling 
melon are briefly discussed below.

7.1. Orewth gh aractw

With respect to the wine length, the irrigated 
plants in general recorded higher values than the 
unirrlgated pleats (Table 13)* However, significant 
differences were not observed among the different levels 
of irrigation* Also the effect of irrigation was less 
pronounced during the later stages of growth* These 
findings are in conformity with the observations of 
Ortega and Kretchman (1982) who had also found that 
cucumber plants subjected to 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 area, out of the three 
models tried, the first model was found to have a high 
predictability• However it would be suitable only for 
leaf disaster values between 6 and 18 cm* The predictability 
of the second equ tier* was found to be very low and would 
be suitable only for leaf disaster values in the range of 
12-1$ cm. Though the third model (A * 0*76 *2) 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 
dl&aeter values (Pig* 11)* Also the equation is staple 
and calculations are easy*

With respect to the number of leaves at the 
different growth stages* though the treatments had not 
much influence the leaf ares index exhibited significant 
variations (Table 15). The leaf area index values were 
higher for the irrigated plants than the unirrigated 
control* However* the different irrigation levels did 
not show such significant differences* Low leaf area 
index values in the imirrigated plots may be due to the 
development of low leaf water potential* which might have 
led to a reduction in the leaf area* Cummins and 
Kretohman (1974) had also observed that leaf area in 
cucumbers was greatly reduced under water stress* The 
lack of significant differences among the different 
irrigation levels may be because the stress caused by any 
of the moisture depletion levels was not severe enough tc 
bring about a reduction in the leaf size. The dry matter 
production at harvest was not much influenced by the 
different treatments* This may be due to the rains 
received during the later stages of crop growth# When 
water becomes available after a short period of stress* 
growth is very rapid for a short time* so that no net 
reduction is caused ty stress (Kramer* 1983).



7.2. YUld and yltld »ttrib*f»
Tike number of fruits per plant, the length of fruit, 

girth of fruit and th# dry natter content of the fruits 
were favourably influenced by irrigation (Table 16)*
However, the aean 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 also reported by Haynes and Barring (1980) in 
squash end by Thomas (198*0 in bittergourd* The aean girth 
and length of fruits were slightly less in the frequently 
irrigated plots and this may be as a result of the higher 
nuaber of fruits in these treatments* The total yield was 
not significantly affected by the levels of irrigation* 
However, there was a decreasing trand with a reduction in 
frequency of irrigation*

The results on yield indicated that the plant was 
not subjected to severe water stress by any of the 
irrigation levels, since water deficit if any, developed 
during th© period of fruit enlargement would have o&used a 
marked reduction in size of the fruits (Kaufman, 1972)* 
Similar observations was also made by Locals and Crandall 
(1977) in cucumbers*
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The drier regimes showed e comparatively higher 
percentage of fruit dry matter. Krynska e£ al. (1976) 
had also reported that irrigation lowered fruit dry matter* 
Vitamin C and sugar content in both fresh and processed 
cucumbers. The unirrigated plots gave the lowest fruit 
yields. The favourable influence of irrigation on the 
yield of cucurbitaceoua crops has been reported by several 
workers (Mac Gillivray, 1951I Flooker a^. 1965i
Varga* 1974* Ortega and Kretohman* 1982).

7.3. Moisture studies
The seasonal consumptive use was found to be the 

highest for T3 and the least for T1 (Table 17(a). There 
was a gradual decrease in the consumptive use with the 
decrease 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) who had recorded a 
steady decline in consumptive use with the decrease in the 
soil moisture level.

The consumptive use calculated at the various growth 
stages (Table 17(b) revealed that the peak consumptive use 
was reached at 57 days after sowing, after which there was 
a steady decline. The peak consumptive use stage coinoides 
with the flowering and the full canopy development In
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cucumber* These factors, together with the Meteorological 
parameters like high wind speed, low humidity (Fig*1)
Might have contributed to the high consultive use during 
that period* The decline in consumptive use after 57 days 
may be attributed to the attainment of fruit maturity 
stage and the noraalleation of the Meteorological parameters* 
Several workers have also reported that consuaptive use 
increases during flowering and early fruiting and then 
levels off during late harvest (csolotel and Varga, 19751 
Loonis and Crandall, 1977)*

With respect to crop coefficients (Table 17(a))
T3 was observed to have the highest value and there was a 
steady decline in the ercp coefficients with decrease in 
the degree of wetness* The Increase in crop coefficient 
values with increase in wetness has to be expected as there 
was a similar Increase in the consuaptive use with increase 
in the frequency of irrigation* However, even during the 
peak consuaptive use period, the crop coefficient values 
reached upto only 0*51* The low values of crop coefficients 
nay be because of the limiting water supply* Crop 
coefficients increase till 57 days after sowing in all 
treatments, then showed a decline by 72 days after sowing, 
again increased and reached peak values ot 87 days and than 
declined* The crop coefficients of T3 were always higher th a n  

in T4 and T5* The orop coefficient values of T4 and T5 were 
almost the same during the later stages of crop growth*
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The variation in crop coefficient values with the 
different growth stages is due to the corresponding changes 
in consumptive use* The first peak of the crop coefficient 
at around 37 days coincides with the full cancpy development 
of the crop, which might have led to a high consumptive use* 
The second peak may be attributed to the flowering that 
occurred after the first harvest of fruits and the reduction 
in the evaporative demand of the atmoephere. The subsequent 
decline in the crop coefficient values would probably be due 
to the reduction in crop canopy, as the crop was at its 
senescence stage*

Significant differences ware not observed with 
respect to the field water use efficiency (Table 18(a)* 
However, field water use efficiency increased with decrease 
in the quantity of water applied. The absence of any 
significant difference in field water us© efficiency among 
the irrigation levels may be because the quantity of water 
added was Just sufficient to bring the rootzone to field 
capacity level* Moreover, since pot watering was adopted 
conveyance loss of water was also reduced*

Crop water use efficiency (Fig.14) a*so exhibited 
the same pattern* The crop water use efficiency decreased 
with the increase in the soil wetness* This may be because 
of the hi he c consumptive us© from the more frequently

i



irrigated plots which was not accompanied by a corresponding 
increase in the yield*

.Maximum depletion of soli water was observed from 
the top 0-15 cm soil layer irrespective of the treatment 
and then decreased with an increase in soil depth (Fig* 15) * 
The decline in soil moisture extraction with increase in 
depth was rapid in the wet regimes compared to the dry 
regimes* This a.ay be because, when the surface soil is wet 
there is chance of higher evap©transpiration losses* Also 
the roots of the crop will be mostly confined to the top 
surface layer, when tha surface soil is wet* Similar 
results were obtained by Loomis and Crandall (1977) and by 
Thomas (1984)* With decreasing soil wetness soil moisture 
extraction from the lower layers increased* In the case of 
the unirrigated control the moisture extraction was more or 
lees uniform from the surface layer to the lowermost eoil 
layer* This ©ay be due to the uniform root distribution 
of the unirrigated crop throughout the soil profile*

7 .1*. Rooting aatfra
Both the lateral and vertical spread of the roots 

was found to be higher in the ease of the drier regimes* 
Water has been found to influence the direction, vertical 
and lateral spread and the root-shcot ratio (Peters and 
R unities, 1967)* Salim ;§£ di. (1965) had also found that



the drier treatments produced more branching in the upper 
soil layer in o&ta and barley. Portas (1973) also 
observed that frequent irrigations resulted in shallow 
root development in case of vegetables like tomatoes, 
onions, cauliflowers and lettuces. Only a slight variation 
in root-shoot ratios was observed between the treatments.
The ratios were found to be slightly more in th© dry regimes 
than in the wet regimes. This is in lino with the findings 
of Kramer (1983) who had also observed an increase in the 
root shoot rvtios with increase in water stress*

7*3. fojraiflMEtoa
The relation between can and pan evaporation and the 

influence of meteorological parameters on both can and pan 
evapcrimeters have been discussed under pumpkin.

The increase in ratio* s with increasing age of the 
crop is mainly due to season and advancing age of the crop. 
The decline in the ratio at th© final stages is due to the 
reduction in crop canopy since the crop was at its 
senescence stage. Scheduling irrigation at 75 per cent 
depletion of available soil moisture was found to be optimum 
for crop growth and yield. For this moisture regime, 
irrigation may be given when the cummulative can evaporation 
values reaches ©bout SO am for the period from 27-42 days 
after sowing. For the interval between 42-57 days after



sowing irrigation should be given when the cumulative 
can evaporation values reaches about 30 rm, For the next 
15 day stage Irrigation should toe given when the 
cumulative can evaporation values reach about 80 ma, 
followed by 50 sa for the subsequent 15 days period* 
During the final stages of crop growth irrigation need be 
given only at 60 sm can evaporation values#

The conclusions drawn from the above results and*
discussion ere briefly given oelcw.

1# Irrigation to oriental pickling melon raised in 
summer rice fellows may be given at 73 per cent depletion 
of available soil watsr in 60 on of the soil profile.
This involves irrigation at 5-7 days interval.

2. to’ith can evaperiaeters irrigation may be given 
when the cus&ml- tive can evaporation values reach 30 an 
during the vegetative stages of growth (27-42 days after 
so%/ing) • During the flowering and fruit formation stages 
irrigation may be given at 50 mm can evapox-ation values 
followed by 60 tm during the later stages of crop growth.
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ASHGOURD
(Benlncaaa hiaolda (Thumb) Cogn*)

RESULTS

The experiment with ashgourd wee terminated at 90 
days after sowing as the treatment effects ccuid not be 
studied due to the frequent rains, that occurred after 
this stage.

8.1. Growth characters
8.1.1. Length of main vine

The data on length of main vine are given in Table 21 
and their analysis of variance in Appendix VI*

There was no significant difference among the treat­
ments with respect to the length of main vine at both the 
stages of observation. T5 recorded the highest vine length 
followed by T4, 13$ T2 and T1 at 45 days after sowing.
More or less the some trend was maintained at 75 days after 
sowing also.

8.1.2. mater M  laayea ger s M at
The data relating to the number of leaves taken at 

45 and 75 days after sowing are given in Table 21 ar.d their 
analysis of variance in Appendix VI*



At 45 days after sowing, the different levels of 
irrigations, T2, T3, T4 and T5 were on par and were 
significantly superior to T1. At 75 days after sowing, 
there was no significant difference among the treatments*

8.1*3. tafttJMll
Correlation coefficients were worked out between 

actual leaf area and maximum width of the lemves* A 
significant correlation of 0.9 was obtained between actual 
leaf area and maximum width of the leaf* Regression 
equations were then fitted to find out the relationship 
between the actual leaf area (A) and maximum width of the 
leaf (x). The regression equations developed and their 
predictability are given below*

Equation Predictability
1 .  A m  2 3 .4 5  X -  2 3 0 .2 9  81%

2 .  A -  1 0 .5 6  x  53%

3 .  A »  0 . 6 7  x 2 78%

Date on the predicted leaf area from the three 
models corresponding to diameter values uptc 28 cm are 
given in Table 22 and the graphical representation of these 
along with the scatter diagram showing actual measured leaf 
area values are given in Fig*16.



Table 21. Length of vine and number of leaves in
ashgourd as affected by the levels of 
irrigation

Treatment
Length of main vine (m) Number of plant leaves per

45 daysaftersowing
75 daysaftersowing

45 daysaftersowing
75 daysaftersowing

T1 3.61 5.21 38.00 31.31
T2 3.82 5.97 66.98 48.25
T3 4.03 5.65 74.17 54.58
T4 4.26 5.99 71.06 51.21
T5 4.37 6.15 69.42 48.08

SEm* 0.2859 0.2242 5.1832 5.0839
CD (596) NS NS 15.9725 NS

Table 23. Leaf area index and dry matter production 
in ashgourd as affected by the levels of 
irrigation

Treatment
Dry matter Leaf >.area index
pjrouuc wi.on mmm 
\g/plant ) 45 daysaftersowing

75 daysaftersowing

T1 242.488 0.51^ 0.324
T2 371.100 1.443 0.819
T3 447.110 1.499 0.831
T4 399.238 1.539 0.786
T5 443.813 1.444 0.722

SEm-t- 72.1245 0.0912 0.1072
CD (596) NS 0.3305 0.2812
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f Able 22* Predicted leaf area in ashgourd

Le^f diameter Predicted leafarea (cm)(cm)........... ........ . —    — —   —- -  —      A • 25*45x • 230*29 A • 0.67x^ A - 10.56x
0 0 0 0
11 • 0.67 10.56
2 up 2.68 21.12
3 • 6.03 31.68
4 - 10.72 42.24
5 • 16.75 52.80
6 - 24*12 63.36
7 - 32.83 73.92
8 • 42.88 34.48
9 • 54.27 95.04
10 24*21 67.00 105.60
11 49*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
16 176.91 171.52 168.96
17 202.36 193.63 179.52
18 227.81 217*08 190,08
19 253.26 241.87 200.64
20 278.71 263.00 211.20
21 304.16 295.00 221.76
22 329.16 324.28 232.32
23 355.06 354.43 242.88
24 380.51 385.92 253.44
25 405.96 418.75 264.00
26 431.41 452.92 274.56
27 456.36 488.43 285.12
28 482.31 525.28 295.68

      — ■■■—■ M- H.l        ... ....I— ...
A m predicted leaf area (cm) 
x * Measured maximum leaf diameter (cm)
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8.1.4, Leaf area Index
The data on leaf area index are given in Table 23 

and their analysis of variance in Appendix VI. At both 
the stages oX observation T2, T3# T4 and 73 were on par and 
were significantly superior to T1. T
8.1.5. Pry « t f r  production

The data on dry natter content of the vegetative 
parts recorded at the tine of harvest are given in Table 23 
and the analysis of variance in Appendix VI,

There was no significant difference among the treat- 
aents with respect to the dry natter production. T3 shewed 
the maximum dry natter production (447.11 g/plant) and T1 
the least (242.488 g/plant),

8.2. Yield and yield attrltwitee
The data relating to yield and yield attributes are 

given in Table 24 and the analysis of varianee in Appandix 
VII.

8.2.1. Hunter of fruits per plant
T2 which produced the highest lumber of fruits per 

plant (1.396) was on par with T3, T4 and T5 and all these 
were significantly superior to T1,
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Table 24. Yield ar»d yield attributes of aahgourd as affected by 
levels of irrigation

Number
offruitsperplant

Fruit yield Mean
fruitweight
(kg r

Meanlengthoffruit(cm)

Meangirth
offruit(cm)

Per cent drymatter of fruitTreatment Perplant
Ug>

Perhectare
M

71 0*438 1.448 7.384 3.310 28.725 48.178 6.298
12 1.396 4.489 22.897 3.305 28.900 47.250 6.018

23 1.104 4.302 21.942 3.808 37.250 55.193 6.070
fk 1.063 3.896 19.869 3.740 41.775 63.405 6.190

23 1.292 4.252 21.685 3.843 37.225 61.128 6.030

SE** 0.1335 0.5319 2.7126 0.2937 1.6445 3.5138 0.3799
CD (5#) 0.4085 1.6390 8.3591 US 5.0677 10.8279 NS
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8*2*2* Fruit yleM per plant and ptr hectare
The different levels of irrigation T2» ?3» 74 and 

75 wore on par and vers significantly superior to that of 
the unirrigated control (71)* With respect to both yield 
per plant and yield per hectare * 72 produced the maximum 
yield (22*897 t ha****) with 71 producing the lowest yield 
of 7.384 t ha*1*

8.2.3. Wean length of fruit
The treatment 74 which recorded the maximum length 

of fruit (41.775 on) was on per with 73 and 75 and was 
aignifioantly superior to 72 and 71* 72 was on par with
71.

8.2.<*. man alrth of fruit
The treatments T4, 75 and 73 were on par with respect 

to mean girth of fruit* 74 and 75 were significantly 
superior to T2 and 71* 73 was on par with T2 and 71.

8.2.5. man wUtrt of fruit
There was no significant difference among the 

treatments with respect to mean fruit weight. However 75 
recorded the maximum fruit weight followed by T3» 74* 72 
aid 71*
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3,2.6. giMBJBlt,,.toU^fe£,JM&3k
There was no significant difference among the 

treatments with respect to the percentage dry natter 
content ox fruits. However, T1 recorded the highest value 
of 6.298 per cent and T2 the least (6.018 per cent).

8.3. Holstuf Btudlw
8.3.1. Conaunptlv* ua«

The data on seasonal consumptive use froa 27 days 
after sowing to 90 days after sowing are given in Table 
23(a), In treatment T2 since dally irrigation was 
practiced, consumptive use determination from soil 
ncisture data was not feasible and these were hence not 
calculated. The consumptive use calculated at intervals 
of 15 days for the treatments T3» T4 and T5 are given in 
Table 25(b) and graphically represented in Fig. 17.

The seasonal consumptive use was maximum for T3 
(133*000 ha mm) followed by T4 (103*04 ha am),
T5 (91*56 ha mm) and T1 (24.91 ha am). With respect to 
the average per day consumptive use also, the eaae trend 
was observed. The consumptive use calculated at 15 days 
intervals showed that the peak consumptive use occurred 
at 72 days after sowing for the treatments T3* T4 and T5* 
Thereafter a decline in the consumptive use was noticed.
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Table 29(e)* Consumptive use end crop coefficients of aahgourd
as affected by levels of irrigation

Seasonal Seasonal Per day Cropoonfitwptive oonouaptive consumptive Coeffi-use (litres use (ha«*s») use (litres cientper basin) per basin)

T1 146.928 24.91 2.442 0.07
T2 - - - •

T3 782*36 133.00 13.039 0.371
T4 606.11 103.04 10.102 0.288

T9 938.59 91.56 3.977 0.256



Table 25(b). Cuciraulctive consumptive use and crop
coef lcient values of asbgourd at 
Intervals of 15 days

Particulars Treatments Period (days after sowing) 
27-42 42-57 57-72 72-87

Consumptive 124.80 150.60 262.24 244.72use (litres)
Consumptive T3 21.20 25*60 44.58 41*60use (ha-nan)
Crop coefficient 0.228 0.244 0*476 0*635

u»2“(lltra*) 190.32 139.22 162.92 133.66

S 2 T B 2 J  14 25.96 27.07 27.69 22.72
Crop coefficient 0*275 0.23® 0.296 0.346

use8(Ktres| 121.80 140.94 167.72 108.13

u“ 6( h ^ )  15 20*70 23.96 28.51 18.38
Crop coefficient 0.223 0.228 0.305 0.279
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This decline was found to he more rapid in the ease of T4 
and T5* Xn the ease of T3 only a slight decline was 
observed,

8.3.2. Cron coefficient
The data on crop coefficients are presented in 

Table 25(a), The crop coefficient values were highest for 
13 (0,371)* followed by T4 (0*288)# T5 (0.256) and 
T1 (0*07) • Crop coefficient values calculated at the 
different growth stages (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, Zt is difficult to 
find out peak time of crop coefficient as the experiment 
was terminated at 90 days after sowing.

8'3.3. W M j g s 3 a &
The data on field water use efficiency are given in 

Table 26(a) and depicted in 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 noticed for T3 followed by 
?1# T2# T5 and T4.
®*3*4, Crop water use efficiency

The data on crop water use efficiency are given in 
Table 26(b) and graphically represented in Fig,19, ^

V  ̂
X
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Table 26(a). Field water use efficiency of ashgourd as
affeoted by levels of irrigation

Treatment Yield 
(kg ha**1)

Total waterapplied(ha-am)
Field water use efficiency (kg-ha Bar1)

T1 7384 45.35 162.813
T2 22897 153.64 149.028
T3 21942 127.47 172.133
T4 19869 144.51 137.493
T5 21685 148.71 145.825

SEo+ — — 22.3807
CD (%) — m

Table 26(b). Crop water use efficiency of ashgourd 
as affected by levels of irrigation

Treatment Yield 
(kg ha“1)

Total Crop water consumptive use efficiency use (ha-mm) (kg-ha an*1)

T1 7384 24.91 296.43
T2 22897 —

T3 21942 133.00 164.98
T4 19869 103.04 192.83
T5 21685 91.56 236.84
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Crop water use efficiency was maximum for T1 
(296,43 kg ha a»~1) followed by T5 (236.84 kg ha mo"1) t 
T4 (192.83 kg ha mm*1) and T3 (164.98 kg ha ram"1).

8*3.5. SoU moisture extraction pattern
The overall soil moisture extraction pattern (Fig.20) 

showed that from the top 0*15 cm depth* the highest 
extraction was observed for all the treatments. A rapid 
decrease in soil moisture extraction* with increase in 
depth was noticed for the treatments T3* T4 and T5. But 
for T1* the soil moisture extraetlon was more or less 
unifora from all the different depths.

8*4* aoftUMjaaitgaa
The data relating to root observations are presented 

in Table 27. The lateral spread of the roots was maximum 
for the unirrigated control (T1) followed by T5* T4, T2 and 
T3. The vertie&l depth was also maximum in case of T1 
followed by T2, T3» T5 and T4. The number of primary roots 
per tap root was maximum for T2 followed by T4* T5* T1 and 
T3. The dry weight of the roots was lowest in the control 
plot (T1). T5 produced the maximum dry weight of the roots 
with T2* T3 and T4 having almost the same dry weight. The 
root shoot ratio was highest for T1 (0.098) followed by 
T5 (0.081), T2 (0.079), T4 (0.076) and T3 (0.067).
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Table 27. Rooting pattern of ashgourd as effected by
the treatments (at harvest)

Treatment Lateraldistance( cm)
Vertiealdistanoe(cm)

Number of roots per tap root
Totaldryvei£it 
of, roots
..Cll....

Root/Shootratio

T1 287.50 71.25 12.50 23.75 0.098
T2 182.25 67.00 20.50 29.25 0.079
T3 175.75 63.00 12.25 30.13 0.067
T4 139.00 59.33 15.75 30.50 0.076
T5 264*00 62.00 13.33 35.75 0.081
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8.5. Bvaportmetrv
The correlation coefficient between the pan and can 

evaporation values and the relative merits of the tiro types 
of evaporimeters is as given under pumpkin.

The average pan and can evaporation values and the 
ratios of pan/can at intervale of 13 days for the crop 
growth period, for the moisture regimes T2, T3» T4 and T3 
are given in Table 23* The cum ulative pan evaporation 
values per irrigation interval fcr T2, T3» T4 and T5 was 
found to range from 5 to 8 tarn, 16-31 mm, 21-47 ©« and 
33-53 mm, vfcile? the can evaporation values ranged from 
7-11 mm, 20-39 mm9 29-59 an and 43-71 m  respectively for 
the crop growing season. The ratio of pan/can evaporation 
values increased with increasing age of the crop, but 
showed a decline in the final stages of crop growth.



fable 28* A v « m »  pan and can evaporation values 
and pan/can ratio*e for the different 
intervale in aahgourd

Interfax Average Average can(days after pan evepo- evaporation Pan/Can
™  t nt •-*»•> for «  lrrl-

val (wb)

T2 27-42 7 .15 9 .09 0 .79
42-57 8 .0 8 10.94 0 .74
57-72 6 .69 7 .15 0 .9 4
72-87 5 .48 7 .30 0 .75

73 27-42 30 .97 39.40 0 .79
42-57 #*u£26i28 35.55 0 .74
57-72 18.72 20.02 0 .94
72-87 16 .43 21.90 0 .75

74 27-42 46*45 59 .10 0 .79
42-57 33-03 47-40 0 .74
57-72 46*80 50*05 0 .94
72-87 21 .90 29.20 0 .75

75 27-42 46.45 59 .10 0 .79
42-57 32.55 7 1 .10 0 .74
57-72 46 .80 30.05 0 .94
72-87 32-85 43-80 0 .75
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DISCUSSION

The results of the studies in ashgourd are briefly 
discussed below*

9.1. Growth characters
The different levels of irrigation did not exert a 

significant influence on the growth parameters like length 
of vine, number of leaves, dry matter content and leaf area 
index (Table 21 and 23). However the vegetative growth was 
in general poor in the unirrigcted control* 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 beyond 13 cm* The second model which has a 
very low predictability would be suitable only for leaf 
diameter values between 15 end 13 os* Though the third 
model has a slightly lower predictability than the first 
model, it would be suitable for a wider range of leaf 
diameter values (Fig.16). Moreover the equation is simple 
and the calculations are easy*

The effect of the treatments, in general were net 
much pronounced during the later stages of crop growth due 
to the frequent light showers received during this time*
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The poor vegetative growth of the plant in the unirrigated 
control nay he due to the stress following water deficit* 
Water deficit is likely to affect the two vital processes 
of growth viz* cell division and eell enlargement* resulting 
in poor growth (Begg and Tumor, 1976)* However, when 
water becones available after a short period of stress, 
growth is very rapid, for a short tine, so that no net 
reduction is caused ;y stress (Kramer, 1983)* This may he 
the reason for the lack of response towards the treatments, 
during the later stages of growth when rains were received*

All the treatments had received uniform irrigation 
upto 27 days after sowing, thereby the seedling and estab­
lishment phases of crop growth were not subjected to any 
stress* Hence stress if any, might have occurred only at 
the vegetative growth stages when the treatments were given* 
According to Vamadevan (1980) any water shortage during 
germination and early seedling stages will have deleterious 
effects on plants while water shortage during the vegetative 
growth stages usually has little effects on subsequent 
production, until it is so severe so as to drastically 
reduce the leaf area. It can thus be assumed that between 
the levels of irrigation, the plants were not subjected to 
severe water stress* The rains received during the crop 
growing season would have nullified any significant 
differences in the rate of growth between th© levels of 
irrigations*
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9*2. t^Ald „and.
The number of fruits per plant, the Keen length 

and girth of fruit were improved substantially with 
irrigation (Table 24), However, the mean fruit weight 
did not vary significantly among the treatments# The 
number of fruits showed a slight increase with more 
frequent irrigations# The same was observed in pumpkin 
and oriental pickling melon# Favourable influence of 
moist regime on the number of marketable fruits was 
reported by Haynes and Herring (1980) in squash and by 
Thomas (1984) in bittergcurd. The mean girth and length 
of fruits were found to be slightly less in the frequently 
irrigated plots and this may be due to the higher number 
of fruits in these treatments# The dry matter content of 
the fruits also did net differ markedly and all the 
treatments were on par (Table 24), Neil and Zimino (1972) 
had also reported th&t irrigation did not affect the dry 
matter content in doublon melons.

The total yield did not vary significantly among the 
different irrigation levels. This may be due to the reason 
that, the levels of irrigation at 25, 50 and 75 per eent 
depletion of available soil moisture and the daily irrigated 
plots were not subjected to severe water stress, since 
water deficit if any, developed during the period of fruit
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enlargement would have caused a marked reduction in the 
size of the fruits (Kaufman, 1972)* Loomis end 
Crandall (1977) had also observed that removal of 48 to 
64 per eent of available soil moisture had minimal effect 
on yield. The unlrrig&ted plot gave the lowest fruit yield. 
This has to be expected as the unirrigated crop had a very 
poor vegetative growth and with respect to yield attributes 
also, it was inferior to all the other treatments 
(Mac Gilllvray, 1951} Flecker et 1965} Varga, 1974 and 
Ortega and Kretchman, 1982),

9.3. .stegy&ft
Consumptive use was always higher in the case of the 

wet regimes compared tc the dry regimes (Table 25(a)). A 
similar trend was observed in the case of pumpkin and 
cucumber. Tomitaka (1974) and Thomas (1984) also observsd 
that the consumptive use rate declined with a decrease in 
soil moisture level. Consumptive use shewed only a gradual 
increase from 42 to 57 days after sowing after which there 
was a sharp increase and reached the peak value at 72 days 
after sowing (Fig, 17)* This may be due to the full canopy 
development of the crop and the high evaporative demand cf 
the atmosphere a s  evidenced by the pan evaporation data 
(Fig, 1(a)), The full canopy development coincides with 
the flowering stoge of the crop. Flowering in ashgourd
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starts about 58 days after sowing (George, 1981). Tha 
later daclina may be assumed to be due to the fruit 
maturity stage and reduction in leaf area index due to 
senescence of leaves* Several workers have reported that 
consumptive use increases during flowering and early 
fruiting and levels off during late harvest (Cselotel and 
Varga, 19731 Loomis and Crandall, 1977)*

The wet regimes showed cooperatively higher crop 
coefficient values than the dry regimes. The unirrigated 
control showed the lowest values of crop coefficient* 
Frequent irrigations that keep the soil surface moist will 
decrease the effective diffusive resistance to evapctrans- 
piration* Hence crop coefficients will be larger under 
these conditions compared with in frequent irrigations 
where the soil surface may remain dry for extensive periods 
of time (Jensen, 1968)*

There was no significant difference in field water 
use efficiency, but it showed an increase with a decrease 
in the quantity of water applied* The unirrigated plots 
showed the highest field water use efficiency* The absence 
of any significant difference may be because the quantity 
of water added was Just sufficient to bring the root zone 
to field capacity level. Moreover since pet watering was 
adopted loss of water as conveyance losses was practically 
absent*



Crop water use efficiency was highest for the 
unirrigated control plots* In general the drier regimes 
showsd a higher crop water use efficiency* This may be 
due to the reduction in consumptive use, in the dry regimes 
following water stress* The depletion of soil moisture was 
almost similar to that observed for pumpkin and cucumber* 
Extraction was high from the surface layers and decreased 
with increase in soil depth* The high moisture loss from 
the surface layer may be because of the high evaporation 
losses taking place from the surface layer in addition to 
transpiration* With decreasing soil wetness* moisture 
extraction from the lower layers increased. Similar 
results were reported by Loomis and Crandall (1977) and 
by Thomas (1984)* In the ease of the unirrlg&ted 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 crop both vertically 
and laterally (Table 27) in the dry regimes*

9.4. Rooting pattern
The drier treatments showsd a comparatively greater 

lateral spread of roots* The vertical spread of the roots 
did not vary markedly. The total dry weight of roots cf the 
unirrlgated control was the least, however the root-shoot 
ratio was the highest. The treatments T2, T3» T4 and T5



shoved more or less the seme root-shoct ratios* These 
findings are in conformity with those of Kramer (1983) 
who toad reported that the roct-shcot ratios increase 
with water stress though the dry weight usually decreases*

9*3* Evaoorimetry
The relation between can and pan evaporation and 

the influence of meteorological parameters on both can and 
pan evaporiaeters have been discussed under pumpkin.

The increase in the ratios with increasing age of 
the crop is due tc season and advancing age of the crop*
The decline in the ratio at the final stages may he due to 
a reduction in crop canopy*

Scheduling irrigation at 73 per cent depletion of 
available soil moisture was found to be optimum for crop 
growth and yield* For this moisture regime irrigation may 
be given when the cuaraulative can evaporation values reach 
about 60 mm for the period between 27-42 days after sowing. 
For the interval between 42-37 days after sowing irrigation 
should be given when the can evaporation reaches about 70 me* 
For the next 13 days period, irrigation should te given at 
30 mm can evaporation values, followed by 43 mm for the 
subsequent 13 days*
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The conclusions drawn iron the above results and 
discussions are briefly given below*

1* Irrigation to ashgourd raised in suaser rice 
fallows nay be given at 75 per cent depletion of available 
soil moisture in 60 os of the soil profile* This involves 
irrigation at 5-7 days interval,

2* Vith oan evaporimeters irrigation nay be given 
when the cummulative oan evaporation values reach about 
60*70 mm during the vegetative growth stages (27-57 days 
after sowing)* During the flowering, fruit formation and 
maturity stages Irrigation may be given at cunr.ulatlve oan 
evaporation values of about 45-50 am*
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An experiment was conducted at tbs Agricultural 
Research Station* Mannuthy, to study the response of 
cucurbitccecus vegetables namely pumpkin, oriental 
pickling melon and aahgourd to different moisture regimes, 
in summer riee fallows. The experiment was laid out in 
randomised block design with four replications* The 
treatments consisted of fire moisture regimes vis.* 
unirrignted control* conventional method of irrigation 
© 15 litres per day, irrigation at 23 per eent* 50 per cent 
and 75 per cent depletion of available soil moisture. The 
results of the experiment are summarised below.

1. Irrigation significantly influenced the vine 
length at all the stages of growth. The unirrigated 
control recorded the lowest vine length.

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

5. A high positive and significant correlation 
was obtained between leaf area and maximum width of the 
leaf* for all the three crops studied. Among the models



tried for the calculation of leaf area from leaf diameter 
measurements the equation A « 0*72 x2 (R2 - 0.94) was 
found to be the best suited for pumpkin. In the oaee of 
oriental pickling melon the model A » 0*76 x2 (R2 » 0*85) 
and for ashgourd A • 0*67 x2 (R2 * 0*78) were found to be 
the best fit*

4* With respect to leaf area index, frequent 
irrigations showed higher leaf area Index values during 
the initial stages of growth* At the later stages there 
was no significant differences among the treatments* The 
unirrigated plots recorded the least values of leaf area 
index*

5* The dry matter production per plant did not v ry 
significantly between the different levels of irrigation* 
The unirrlgated plots showed the lowest dry matter 
production*

6* The mean mu bar of fruits per plant increased 
with increase in the frequency of irrigation*

7* There were no significant differences among the 
different levels of irrigation with rmapmct to fruit yield 
per plant and per hectare* The unirrigated plots produce*; 
the lowest fruit yield*



8. The Man length* girth and weight of fruits
were found to be higher in the less frequently irrigated
plotsf however all recorded the lowest values in the 
unirrlgated plots.

9. The dry natter content of the fruits wag found
to be highest in the unirrlgated plots. Treatments which
received irrigation at less frequent intervals showed a 
higher dry natter content.

10. Seasonal consumptive use was found to be 
maximum for T3 (2% depletion of available soil moisture) 
followed by T4 (50$ depletion of available soil moisture), 
T5 (79$ depletion of available soil moisture) and T1 
(unirrlgated control)» Frequent irrigations showed higher 
values of consumptive use. In case of pumpkin and 
oriental pickling melon, the peak values of consumptive 
use were found to occur at 42*57 days after sowing in all 
the treatments. For ashgourd the peak was found to occur 
at 57*72 days after sowing.

11. The highest values of crop coefficient in 
pumpkin and oriental pickling melon, were found to occur 
at 42*37 days after sowing in all the treatments. At 87 
daya after sowing, a second peak in crop coefficient 
value® m s  observed. In ease of ashgourd crop coefficient 
values shewed a progressive increase up to 87 days after 
sowing*



118

12* There was no significant difference among the 
treatments with respect to field water use efficiency in 
the case of oriental pickling melon and ashgourd* The 
pumpkin, the unirrlgated control recorded a significantly 
higher field water use efficiency*

13* Crop water use efficiency was maximum for the 
unirrlgated control* In general, the drier regimes showed 
a higher crop water use efficiency*

14. The soil moisture extraction pattern showed that 
the highest extraction of moisture was from the surface 
layer (0-13 cm) In all the treatments. The loss of moisture 
from the surface was higher in the ease of the wet regimes 
and a rapid decrease in moisture extraction with depth was 
noticed. In comparison with wet regimes, dry regimes 
extracted more moisture from the deeper layers* However, 
in the unirrlgated control* moisture extraction was more or 
less uniform from all the different depths*

15* The drier regimes showed greater lateral spread 
of roots. The depth cf penetration of roots was more or 
less same in all the treatments in the caoe of pur..pkin and 
ashgourd, while i n  melon the drier regimes showed a 
great©r vertical spread of roots. Though the total dry 
weight of roots was lowest in the unirrigated control plots, 
the root»ahoot ratio was found to be the highest.



16* A high positive and significant correlation of 
0*94 was obtained between the values of evaporation from 
a USWS class A pan and can evaporimeter* The oan evapori- 
meter values were always found to be slightly higher than 
the pan evapcrlneter values*

17* A high positive significant correlation was 
obtained between wind velocity awl pan/can evaporation 
values| however the effect of other meteorological 
parameters viz*» temperature * humidity and sunshine hours 

, were not much pronounced*

18* From the comparative study of the two types of 
evaporimeters it was found that* there was no significant 
difference between the two types of evaporimeters. Hence 
can evaporiaeters can Aused for scheduling of irrigations.

19* From this study it can be concluded that 
irrigation to pumpkin* oriental pickling melon and ashgourd 
raised in summer rice fallows need be given at 79 per cent 
depletion of available soil moisture in 60 cm of the coil 
profile* This involves irrigation at intervals of 5-7 days 
Vith can ev&porlmetera* irrigation say te given when the 
cueuul. tive con evaporation values reach about 60-70 mm 
during the vegetative stages of growth and about 45-55 mm 
during the flowering* fruit formation awl fruit maturity 
stages.
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APPENDIX I

Weather data during the crop period - 1983-*84 (weekly average)

Period Meteoro-Icgyweek
Evapora­
tion
(a*)

Wind speed . km hr
Rain­fall(ram)*

Sun­shine(hrs)
Temperature(°C) 
Maximum f&nJjBtm

Relative humidity
8 AM 2 PM

XII 51 5.53 11.74 1.9 4.12 28.96 23.89 73.86 67.2952 2.70 2.97 21.6 5.25 30.50 23.01 95.13 70.75
1 1 5.27 9.53 • 9.11 30.81 23.57 77.14 58.292 6.73 12.94 — 7.50 30.13 23.40 72.29 54.713 4.97 6.81 — 8.14 32.19 23.43 86.86 57.574 6.81 7.44 - 9.60 32.70 20.70 74.00 39.575 8.23 11.87 a* 8.27 32.63 22.44 73.86 43.00
II 6 7.49 13.39 — 5.26 32.46 24.91 77.43 54.867 6.94 9.41 6.2 8.07 34.23 24.39 85.43 57.298 5.77 4.f4 30.9 9.33 34.93 23.46 92.43 48.439 10.00 13.11 - 6.31 33.89 25.15 65.38 45.50
III 10 3.84 6.34 8.2 4.93 31.29 23.76 92.14 74.2911 6.19 4.24 2.0 10*10 35.34 23.47 92.86 48.7112 6.98 3.80 — 10.06 36.84 23.61 92.57 50.8613 5.89 4.33 — 9.19 35.63 25.00 91.43 55.29
IV 14 4.23 3.37 14.2 2.69 33.70 22.91 93.86 68.0015 5.94 5.03 6.8 9.20 35.71 22.77 83.43 51.57

• Weekly total



appendix II

Abstract of analysis cf variance Biometric observations and vater use efficiency 
of pumpkin

Mean squares

Source df Length cf main vine llmfokit of leaves
45 daysaftersewing

57 daysaftersowing
Harvest 45 daysaftersowing

73 daysaftersewing
Harvest

Blocks 3 0.1268 0.0793 0.4747 34.3266 31.2967 284.4797
Treatment 4 1.0527** 1.2438** 1.9620** 333*8726** 132.0489 1818.959**
Error 12 0.0729 0.1308 0.2090 35.6061 151.8474 278.469

** Significant at 1 per o©i.t level*



APPEIIDIX II Ccntd.

Heart squares

Source df Leaf area Index Dry matterproduction at haeveat
Field water 
useefficiency45 A'-ys after5*t Win£

73 daysaftermowing
Harvest

Blocks 3 0.0153* 0.0020 0.0067 1920.3950 374.4741
Treatment 4 0,1538** 0.0603* 0.1418** 10493.0655* 2593.9979**
Error 1Z 0.004a 0.0149 0.0158 2619.3177 416.7307

■* S ign ifican t a t 5 per w t  level* 
** Significant at 1 per cent level.



APPENDIX I H

Abstract of analysis of variance yield and yield attributes in pumpkin

Mean squares
Source df Number of fruits 

per plant
Length of fruit Girth of fruit Mean weight of fruit

Per cent Yield Yield per dry matter per plant hectare of fruit

Block 3 0.0393 0.2460 46.3863 0.1183 1.0943 0.6037 13.6219
Treatment 4 0.6295** 30.0100** 272.4580** 2.0368** 2.7545* 9.7242** 253.2134**
Error 12 0.0531 0.7914 28.6847 0.2373 0.7494 0.6093 15.7541

• Significant at 5 per cent level.
** Significant at 1 per cent level.



APPENDIX If

Abstract of analysis of variance Biometric cbservtions and water use efficiency 
of oriental pickling melon

Mean squares
Length of main vine Number cf leavesSource df — ..— -----    — ....— .... .... -— — — -—  — — —

45 uaya 75 days Harvest 45 days 73 days Harvestafter after after aftersewing sowing sowing sowing

Block 3 0.8308 0.1693 0.1327 181.3240 1906.8633 1553.7750
Treatment 4 0.6710** 0.9200** 0.7806** 1762.2370** 298.9935 400.0105*
Error 12 0.0873 0.0725 0.1099 135.6737 254.3298 119.8191

* Sî poif leant at 5 per cent level.
** Significant at 1 per cent level.



APPENDIX IV contd.

Mean squares

Source df Leaf area Index Dry matter Field water useefficiency45 daysaftersowing
75 daysaftersowing

Harvest
* v  ^ .u vw X  o nat harvest

Block 3 0.0173 0.0655 0.0137 1783.0373 3199.4164
Treatment •4 0.1653** 0.0148 0.0140** 5731.8483* 4610.4864
Error 12 0.0144 0.0154 0.0009 1112.8839 4615*1059

* 51.3. If i >nt at 5 per cent level.
»* Significant at 1 per cent level.



Abstract of analysis of variance yield and yield attributes in oriental pickling 
melon

APPENDIX V

Mean squares
Source df Number of fruits per plant

Length of fruit Girth of fruit Mean Per cent Yield Yield per weight dry matter per plant hectare of fruit of fruit

Block 3 1.5013* 30.1561* 9.0559 0.0837 0.2913 2.0993 34.5947
Treatment 4 3.4930** 93.0530** 81.0159** 0.3098 5.0258** 12.3823** 322.0599**
Error 12 0.2776 6.9329 4.1286 0.0974 0.3760 0.8788 22.8563

* Significant at 5 per cent level*
** Significant at 1 per cent level*



APPENDIX VI

Abstract of analysis of variance Biometric observations and water use efficiency in 
ashgourd

Source df

;4ean squares
Length of vine Umber cir leaves Leaf area index Dry matter production at harvest

Field water useefficiency45 days
aftersowing

75 daysaftersowing
45 days
aftersewing

75 daysaftersowing
45 days 75 days after after sewing sowing

Block 3 0.1657 0.1857 172.8287 100.1393 0.0993 0.0621 5984.0300 1401.327
Treatment 4 0.3915 0.5590 867.4203** 323.5647 0.7553**0.1802** 27931.9575 769.071
Error 12 0.3272 0.2013 107.4634 103.3859 0.0460 0.0333 20807.7813 2003.5744

♦* Signifi ant at 1 per cent level.



Abstract of analysis of variance yield and yield attributes in ashgourd

APPENDIX VII

Mean squares
Source df Number of fruits per plant

Length of fruit Girth of fruit Mean weight of fruit
Per cent Yield per Yield pei dry natter plant hectare of fruit

Block 3 0.0763 19.7555 11.1003 1.0173 1.4023 1.1107 28.8930
Treatment 4 0.5560** 132.2463** 214.8315 0.2925 0.5973 6.3990** 166.4467**
Error 12 0.0713 10.8176 49.3860 0.3446 0.5775 1.1316 29.4327

** Significant at 1 per cent level.
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ABSTRACT

An experiment wee conducted at the Agricultural 
Research Station* Manmithy during the summer season of 
1983*84 to study the response of cueurbiteeeous vegetables 
vliif pumpkin* oriental pickling melon and ashgourd to 
different moisture regimes* The experiment was laid out 
in randomised block design with four replications. The 
treatments consisted of five moisture regimes vis., 
unirrigated control* conventional method of irrigation 
#1 3  litres/day* irrigation at 25 per oent* 50 per cent 
and 75 per cent depletion of available soil moisture.

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

Treatments which received frequent irrigations 
showed higher values of consumptive use throughout the 
crop growth period. Crop coefficients were also hl^ier 
in the frequently irrigated plots. Field water use 
efficiency did not vary significantly between the treatments. 
The drier regimes showed a higher crop water use effioienoy 
than the wet regimes.



Moisture extraction was found to be high from the 
surface layer (0*15 m) in all the treatments. Loss of 
moisture from the surfaoe was greater in the ease of the 
wet regimes. Moisture extraction 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 vary 
markedly between the different treatments in pumpkin and 
ashgourd while in roeion, the drier regimes shoved a 
greater vertical spread of roots. The unirrlgated plots 
showed the highest value of root-ahoot ratio though the 
dry weight of roots was the least.

Among the different irrigation levels tried, 75 
per cent depletion of available soil moisture was found 
to be the optimum permissible level of depletion for 
pumpkin, oriental pickling melon and ashgourd. This 
involves irrigation at 5-7 days interval. Can evapori- 
meters were found to be useful in scheduling irrigations. 
With can evaporimeters, irrigation to pumpkin, oriental 
pickling melon and ashgourd may be given at cummulatlve 
can evaporation values of about 60-70 tm during the 
vegetative stages of growth followed by 45-55 mm during 
the flowering, fruit formation and fruit maturity stages.


