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INTRODUCTION

Cucumber (Gucumis sativus L.) occuples a prominant
position amony summer vegetables cultivated in India,

The iwuportince of this vegetable emanates not only from
its nutiitive and medicinal properties but also due to

the succulent nature which increases its demand during
summer. It ranks high among the group of cucurbitaceous
vegetables with regard to nutritive value of fruits
particularly proteins, ascorbic acid, phosphorus, potassium
and vigestable sugars (Choudhary, 1979). The fruit is
considered to be a good remedy for indigestion, consti-
pdtion, dehydration, jaundice and seversl stomach ailments,
It is also regorted to possess cooling, stomachic,
appetising, carminative, antipyretic, anthelmintic,
laxative and vermifuge properties (Blatter et a]l.1935;
Nadkarni, 1954)., The fruit is consumed raw, pickled or

in cooked form, It forms a major component of salads,
sauces and mixed vegetable preparations. In northern

parts of the country, during summer, sliced tender cucumber
fruits are of high demand for raw eating with powdered
spices sprinkled over it. The high moisture content of

the fruit nelps to quench the thirst during hot summer
saason. The mature fruit can also be preserved for weeks

togethsr by hanginyg them on threads inside thatched sheds,



Jn account of these unique qualities this vegetable
has become very popular net only in Kerala but all ever
the country.

In a state like Kerala, whexre the land resources
srs limited, utilization of rice fallows for vegelablo
cultivation has great relevanco and wide applicability.
Cucumber has been found to be a remunerative vegetable
for cultivation in rice fallows during summer season
where assured irrigation facilities exist. Therefore
emphasis should be given in the direction of evolving
technologies useful in increasing the production and

net income per unit area by cultivation of this crop.

Water and fertilizer are the two vital and costly
inputs in crop production. Among these two, water which
influences the availability and uptake of plant nutrients
as well as growth and yleld of crop is a limiting one
during the summer season, The full potential of any
cultivar of a crop can be exploited only with judicioue
aprlication of water and fertilizer. Therefore studies
t0o work out the optimum and economic schedules ef irriga-
tion and doses of fertilizers require major attention.
Among the three major nutrients, nitrogen and potassium

g%



are more important because cucumber is reported to

have a low capacity for utilizing phosphorus

(Jaszczolt, 197%). Ne detailed study has been conducted
in Kerala on scheduling irrigation to this crop.

Investigations on the nutritional aspect is very few,
In view of the above, an experiment was undertaken on

water management and NK nutrition of cucumber during

the suamer season of 1984 at tho Agronomic Research
Station, Chalakkudy with the following objectives.

1)

2)

3)

4)

5)

To study the effect of water management practices
and application of N and K fertilizers on the
growth and yleld of cucumber,

To determine the content and uptake of major
nutrients (N, P and K) at different stages of
growth as influenced by water management
practices as well as N and K application,

To study tha interaction between irrigation
and fertilizers.

To work out tho consumptive use, moisture extraction
pattern and water use efficliency of cucumber under
various treatments,

To work out tho economics of different treatments

for svolving suitable recosmendations.



REVIEW OF LITERATURE



REVIEW OF LITERATURE

Studies on the water management and nutritional
requirements of vegetables in general has not received
as much attention as that of field crops, especially in
India. Available literature, however, emphzsized the
importance of moist regimes and judicious water manage-
ment (during dry season) and application of optimum dose
of manures and fertilizexrs under normal field conditions.
In the ease of cucumber, very little research work has
been done on the water management aspect, especially in
india, Literature on manurial requirement of this crop
is also meagre. Attempts have therefore been made to
review the important works conducted in India and abroad
on cucurbits, a group of vegetables to which cucumber
belongs.

2.1, Effect of irrigation
2.1.1 Gxowth and yield

Fleming (1936) concluded from the data collected
over a three-year period with cucumber and cantaloupe that
irrigation water applied weekly at the rate of half inch
per irrxigation gave the highest total yield with the largest
number of quality fruits, His data indicated that regular,
small, weekly irrigations gave larger yleld than irrigation
in large quantities with longer intervals between irrigations.



Mac Gillivray (1951) found that weekly applica-
tion of water by flooding increased the yield in cucumber
as it was found to improve the root growth compared to
pot irrigation.

Frohlich (1959) reported that cucumber plant

which were given 600650 litres of water per plant during
January and mide-August produced 20 per cent more cucumbers
of improved quality than plants given 300 litresof water
during the same period. loreover the crop required about
500 litresof water per plant between April and the end of
August. During the intensive growth period the critical
zone of the soil for moisture was 1545 cm below the surface,

Flocker gt 21.(1965) obtained satisfactory yield
of melons by irrigating it when the soil moisture tension
at 18 inch depth reached 0.3 bars., They observed that the
yleld increase due to irrigation was mostly by the increase
in fruit size and frequent irrigations increased the number
of fruits which was in turn associated with increased vine
growth and succulance.

Lunkel (1966) based on his studies with sprinkler
irrigation in cucumber observed that the highest yield was
obtained when the soil moisture did not drop below 70 per
cent of field capacity in the upper 10 cm soil and that the



water requirement for optimum yield was 600-750 am per
hectare. Root development in fiald grown cucumber was
reported to be batter fellewing flood irxrigation than
fellowing sprinkler irxrigetion or no irrigation by
Bujanovskaja (1970).

Goldberg and Shmueli (1970) obsexved that in
cucumber sprinkler irrigation caused severe laaf scorch
and decline, the yiald being nil as against an average
yleld of 4.9 tonnes/1000 m> with drip irrigation. Jassal et al.
(1970) reported that fruit weight and yleld ware signifi-
cantly increased by weekly irrigations as compared to
fortnightly ones in ausk melon. Varga (1971) not only
observed a parebolic relationship between yield and 304l
moisture content but also reported that the optimum soil
moisture content for cucumber was 68-75 per cent of field

capacity.

Neil and Zunino (1972) showed that irrigation was
economically feasible in melons when it was given upto 80
par cent of maximum evaporation which amounts to 60 per cent
of the potential evapotranspiration. Increased irrigation
rates produced melons with improved flavour and decreased
firmness., However, average irrigation requirement was
feund to be 2000 nalha. Pestova and Pestova (1973) observed



that the best quality musk melons were produced with a
stabla 301l water content of 5% par cant upto flowering
which wes increased to 65 per cent for tha period from
full bloom to fruit set using soil water deficit

approach of scheduling irrigation. Dimitrov (1973)

showed thet maintenance of soil moisture at 70 to 80

per cent of field capacity over the entire growing season
of water melon crop proved to be the wost economic irriga=-
tion schedule,

Varga (1973) from the results of a 10 year trial
in cucumber concluded that the optimum number of irrigations
was 3 to S and that the perlod of 30 to 40 days between
flowering and fruit ripening was critical for fruit develop-
nent when the crbp must be suppliaed with 40 mm water,
sloreover, Tomitaka (1974) observed that excessive applica~
tion of water showed deleterious effects on yield and
yield components of cucumber, The highest fruit yield
and plant growth were recorded at a medium moisture level
of pF2,0

Escobar and Gausman (1974) from their hydroponic
studies on mexican squash (Cycurbita pepo) noticed that
leaves of plants grown under high stress (2.4 atm) were
thicker and smaller containing less water than the plants



under lew stress (0.4 ata). A similar finding was

Teported by Cummins and Kretchman (1974) in cucumber

from field and greenhouse studies. They noted that

leaf area and fruit yield were greatly reduced under

high stress compared with low stress. Fruit set was

2 to 3 days earlier in plants under high stress but,

the time taken for these fruits to attain 2 inches diameter
was 4 to 6 days longer.

From a glasshouse trial with cucumber Dimitrov
(1974) recorded the highest yield when the soil moisture
was maintained at 70 per cent of field capacity before picke
ing and 90 per cent during the picking period. On a four
year average, the yield was 26 pexr cent higher than that of
the control wherein 70 per cent of field capacity was
maintained during the entire growing season.

Jagoda and Kaniszewski (1973) reported from an
experiment with two cultivars of cucumber that irrigation
appreciably improved the yleld and fruit quality. The crop
was irrigited when the soil water content fell to 58 per cent
of field capacity, Similar result was reported by Krynska
(1975) based on a study on the effect of irrigation and
mineral fertilization on cucumber yield., It was observed
that yield increases by 8 to 19 per cent due to irrigation



and that irrigation was beneficial only in dry years,

In wet years it decreased profitability. However, Pavlov
(1976) raported that the highest yield of cucumber was
ebtained when 70 to 100 1/m% water was applied during the
plant growing phase in 20 to 32 individual irrigations
followed by 480 to 570 1/m® during fruiting in 92 to 94
1nd;v1dual irrigations,

Doss et al. (1977) conducted studies v determine
the response of cucumber to low, intermediate and high
irrigation and 56 to 112 kg/ha N. It was observed that
intermediate irrigation increased marketable yield and
growth but low and high irrigation showed opposite effect.

Katyal (1977) recommended weekly irrigation for
cucumber during dry weathexr., For bittergourd, irrigation
was recommernded at an intexrval of 3 to 4 days during summer,
Even in rainfed crops irrigation is required during dry
spslls. The recommended practice in Karnataka is to irrigate
the crop once in 4 to 5 days depending on the soil and
weather conditions (Anon. 1978).

Loomis and Crandall (1977) observed that the best
irrigation schedule for pickiing cucumber involved the

removal of 48 to 64 per cent of the available water in the
upper 90 cm of the soil profile between irrigations.
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Singh and Singh (1978) reported highest total yield
with daily drip irrigation at 68 per cent of tha evaporation
from a class A pan in crops like bottle gourd, round gourd
and water melon in loamy sand soils of hot arid regions.

The yield increase r-aultod mainly from the increased number
of fruits per plant and increased fruit weight.

Pai and Hukeri (1979) based on their experiment to
study the water requirsment of vegetables concluded that
malntenance of soll molisture at or above 7% per cent of
avallability in the active root zone is essential for good
growth of vegetables. They recommended 3 to 4 irrigations
per month for summer and 2 irrigations per month for rabi
at a place like New Delhi. 1In Kharif also, irrigation is
required whenever there is dry spell for zbout 12 to 15 days.

Some preliminary studies on scheduling irrigation
to bitter gourd in sandy loam solls of the Agronomic Research
Station, Chalakkudy, Kerala indicated that 3 cm irrigation
at IW/CPE ratio of 0.4 was optimum for the crop in summer
rice fallows (Anon, 19803 Anon., 19681). There was no signi-
ficant difference among the various irxrigation treatments
with regard to the number of fruits per plant and the mean
weight of a single fruit., Similar results were reported
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¥

from a study on scheduling frrigation in cucumber also at
the same time (Anon., 1981).

Another experiment conducted in summer rice fallows
at Chalakkudy to evaluate drip irrigation in ash gourd recorded
the highest yield at IW/CPE ratio of 1.0 followed by 0.7,
However, these two treatments were on par and significantly
superior over lW/CPE ratio of 0.4 by 25.4 per cent (Anon,
1982). The levele of irrigation showed an inclination to
increase the number of fruits per plant upto 0,7 IW/CPE ratio.
The weight of a single fruit increased with increase in the
level of irrigation eventhough it was not statistically signi.
ficant,

Ortega and Kretchman (1982) subjected cucumber to
various levels of molisture stress and observed that the rete
of growth, length of vines and node numbexr were reduced after
one week and inhibited after two weeks of stress. Fruit
growth rate, fruit size, girth of fruit and quality were
severely reduced in water stressed plants.

Smittle and Threadgill (1982) basaed on their compara-
tive study in cucumber with two levels of irrigation and four
levels of nitrogen found that the highest marketable fruit
yield resulted from irrigation at 0.3 bar soil water tension.



In direct sown musk melon, Pew and Gaxdner (1983) reported
higher ylelds, larger fruits and eariier maturity by irri.
gating the crop when the soil moisture tension at 295 ca
depth reached 350 oxr 75 K Pa compared with 2% K Pa,

Thomas (1984) based on a field experiment at
Agronomic Research Station, Chalakkudy concluded that bitter-
gourd responded well to frequent irrigations and higher levels
of fextilizers. Froquent irrigations had significant favourable
efiect on biometric characters like leaf production, leaf area
index and dry matter production. Yield components like mean
number of fruits per plant, mean length of fruit and mean weight
of fruit were also favourably affected by frequent irrigations,
The highest fruit yields of 10,04 t/ha and 8.97 t/ha were
produced by farmer's pragtice of daily pot watering and IW/CPE
ratio 1.2 respectively.

From the above review, it is obvious that irrigation
profoundly influenced the growth and ylield characters of
cucurbits in general., However, findings of Mac Gillivray
{1991), Bujanovskaja (1970}, Goldberg and Shmueli (1970) and
Tomitaka (1974) throw light on the facts that cucumber prefers
flood irrigation to sprinkling and pot watering not only due
10 better root development under flooding but also due to the
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scoxching effect of sprinkled water on the leaves of
cucumber, both of which had specific significance on plant
growth and yield. The general trend is in favour of large
quantity of water at eptimum intervals according to soil
type and other agronemic factors.

2.1.2 Ny

Nutrient uptake and mcisture use are closely related.
srown gt 3l. (1960) observed that in many crops the absorption
of i, P and K increcsed linearly in response to increase in
soil moisture level from the wilting peint to field capacity
while Singh (197%) reported that the content of the nutrients
in the s0il decreased with an increasa in moisture availability
due to the increased plant uptake at_noi:t regimes,

Cocueci gt 41.(1976) from their experiments in squash
fruits found a decrease of RNA and protein centent in the
fruit tissue of water stressed plants and severe reduction in
fruit growth as protein synthesis is controlied by water
availability.

Thomas (1984) reported that irrigation had profound
influence on the content and uptake of major nutrients by
bittergourd. The content and uptake of N, P and K was signi.
ficantly superior in moist regimes than dry regimes. The
interaction effect of irrigation and fertilizers also had



14

significant effect on uptake of nitrogen and phosphorus by
the €Xop.

2.1.3 wiliid

Vittum and Flocker (1967) based on their fleld
experiments on various cucurbitacieus plants concluded that
they require large amounts of water at various growth stages
due to the presence of medium or deep root systems,

Borna (1969) showed that irrigation during ths
entire groxing season was more effective than irrigation upto
or after fruiting has started. In the melon crop, Neil and
Zunino (1972) noted that the water uptake in successive
growth stages was 500 m /ha between germination and fruit set,
1008 a°/ha upto fruit enlargement, 882 m>/ha upto prematurity
and 280 m°/ha upto harvest for a total uptake of 2730 m°/ha.

Konishi (1974) calculated the total water consumption
of a fruit bearing musk melon with a final leaf area of about
11,000 ca® as 85 to 90 litres. As the plant grows, the ratio
of total water consumption per plant to pan evaportion increa-
sed to a maximum at netting stage and then declined with
ageing. Another finding was that transpiration was faster

in young leaves than in older leaves.



Loomis and Crandall (1977) observed that the
best irxrigation schedule for pickiing cucumbers involved
removal of between 48 and 64 per cent of the available
soil water in the upper 90 cm of the soil profila by plants
between irrigations. The retio of consumptive water use to
pan eveporation loss reached a maximum of 1.5 during the
aarly harvast saason. Mederate moisture stress had no
significant effect on the grade or number of poorly developed
fruits. Tha transpiration rate was higher and leaf area
smallar for fruiting plants. Fruit production did not
significantly affect total water consumption or the seasonal

watar use pattern.

Henkel (1978) studied the average additional water
requirement of various vegetable crxops in normal and dry
years and calculeted their respective irrigation periesds.

For cucurbits, the averege optimum quantity for aach appli-
cation was 20 mm, rising to 25 mm in July and August. The
irrigation cycle was 8 to 10 days in May and 6 to 8 days in
June and September. Similarly Kagohashi gt al. (1978)
obsexrved that in musk melon water uptake rose gradually before
pollination, increased rapidly efter pollination, remained
high for about 15 days and then fell to prepollination levels.
However, Pai and Hukeri (1979) reported that water requirement
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of cucurbits will vary with the soil and the season in
which the creops are growm.

Thomas (1984) based on a field experiment in bitter
gourd reported that consumptive use was higher in plets
receiving frequent irxrigation (IW/CPE = 1,2). Field water
use efficiency was highest in the IW/CPE ratios 0.4 and 0.8
which received lesser quantity of water.

From the above literature, it is clear that irriga~
tion has a prefound inflwence on consumptive use and water
use pattern in cucurbits. The quantity and frequency of
irrigation play an impertant role in the above characters
apart from tha type of soill and the cropping season.

2.1.4 golsture depletion pattern

Based on a review of the pattern ef soll moisture
extraction by different crops undexr optimum moisture regimes
en sandy loam soils, Gautham and Dasthane (1970) concluded that
more than 60 per cent of the total moisture depletien was
from aexo to 30 ¢m soil layer in moet of the field crops. In
a similar field experiment with water melon, Belik and
Vaselovski (1979) observed that under irrigated cenditions
the main root mass was in the 8.9 to 17 ea top solil layer
and under unirrigated conditions they were deeper.



17

lLoomis and Crandall (1977) based on a study on the
water consumption of eusunhcf dur.nj vegetative and repro-
ductive stages concluded that 60 per cent of tha total amount
of weter consumed was from tha upper 30 ca of tha soil
profile, 30 per cent from the next 30 cm and 10 per cent
from the next 30 ¢cm, They opined that as very little watar
was extracted from below 90 ¢cm, the effective rooting depth
of cucumber can be considered to be 90 ca,

Zabara (1977) noticed that root distribution of cucumber
at bearing stage was 64.5 per cent at zaro to 10 cm soil
depth, 28,5 par cent at 10 to 20 cm depth and 6.2 per cent
at 20 to 30 cm depth under irrigeted conditions. In unirri-
gated crops the root distribution was 53,7 per cent at zero
to 10 cm, 29,0 per cent at 10 to 20 cm and 14.9 per cent at
20 to 30 cm soil depth. The study was conducted in dernc-
podzolic eoil.

Thomas (1984) reported that in bittergourd about 66 to
71 pexr cent of the total soil moisture depletion was from the
top 30 cm s0il layer. In comparison with wet regimes, dry
regimes depleted more soil meisture from the lower soil layers.

Tha moisture extraction pattern of different crops make
it clear that since extraction is greater from surface layers,
frequency is more important than depth of irrigation, Higher
frequency with lower depth is preferable to a lower frequency
and higher depth consistent with application losses.
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2.1.5 Soll fextility statuss

Mengal and Braunschweig (1972) recommended the
application of highex doses of potash to ceunter balance
the negative influence of higher PF on potassium diffusion
based on their study on various vegetable crops.

Considerable removal of organic water saluble substances
was revealed by Kravisova and Chuprikova (1975) based on
their analysis of percelating water in field cucumber. The
process was intensive during the first two months and diminie
shed with plant growth,

Sharma and Yadav (1976) based on field experiments in
cucurbits concluded that available phospherus content of the
soil generally increased with increased levels of irrigation,
while, Shanmugasundarsm gt al. (1979) concluded that available
potassiua in the seil was generally low when irrigations were
given frequently whereas the same wee markedly high in
respect of irrigation at longer intervals. However, Muthuvel
and Krishnamoorthy (1980) observed that, in general, available
phosphorus content of the soil was sffected by variation in
80il moisture regimes and ths maximum content was noticed
in the drier regimes than watter ones., Influence of soil
moisture regimes and their interaction on the available

potassium content of the soil was reported to have ne
influence by Muthuvel and Krishnamooxthy (1981).



A general trend of increasing available K content
left behind in the soil with decreasing frequency of irri-
gation was noticed at Madurai (Anon, 1981 b). Irrigation at
IW/CPE 0.9 with 4 em irrigation left behind the least amount
of available K which however was statistically on par with
that of IW/CPE 0,75 with 4 em irrigation. A negative relation
was observed between the yield and available K content left
behind in the soil decreases indicating that more of available
K has been taken up by the crop plant resulting in increased
yleld and decreased available status in the soil.

Thomas (1984) based on a field experiment in bittergourd
concluded that the least frequently irrigated plots showed the
maximum build up of available potassium. However, there was

no influence on the other two nutrients due to irrigation,

From the above literature, it is obvious that irrigation
and soil fertility status are interlinked not only because
excessive irrigation can deplete soil of major water soluble
nutrients but also because optimum moisture can significantly
alter the availability of major nutrients in the soil. These
effects in turn will play a major role in plant uptake of
nutrients and growth,
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2.2 Effect of Fertilizexs

2.2.1 Growth and yleld:

Miller (1958) observed that in cucumber high yields
were associated with soils having abundant soluble N and P,
Miller and Kies (1958) showad that plants receiving high N
level produced three times as many cucumber fruits than those
with low N level. Tha length to diameter retio of the fruits
was incraased by high N,

Dhesi gt al. (1966) based on thair triels in bittergourd
with varying levals of NPK concluded that epplication of N at
56 kg/ha was supsrior in fruit yield compared to 112 kg/ha.

A beneficial response due to P application on fruit yleld was
noticed during the sacond year of the trial wheresas no such
effect could be obteined aither with K application or due to
the interection sffect of the nutrients,

Importance of Phosphorus nutrition in cucumber was shown
by Bishop gt al. (1969) and they recommended N, P and K doses
of 50, 100 and 5C kg/ha respectively.

Padda 31”31..(1969) obtained most profitable ylald of
susk melon by application of N at 56 kg/ha eventhough the
yield was greeter when N was used at 112 kg/ha. They did not
get any significant yleld response to P and K and suggested s
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dose of 26 kg/ha PO, and 28 kg/ha K,0 along with nitregen

as a financially sound dose, Tabin and Lukasik (1969) reported
that in favourable weather conditions, fertilizer containing
NPK at 3031503120 kg/ha respectively applied before sowing
gave the highest yield of commsrcial and pickling cucumbers.

Jassal gt al. (1970) in a fertilizexr-cum~irrigation trial
observed significant increase in fruit weight and yleld by
nitrogen application in musk melom. Nitrogen and irrigation
interaction was significant in respect of fruit weight.
Potassium application increased the yield but phosphorus had
no significant effect,

Jagoda gt al. (1970) reported that the optimum N rates
for unizrigated and irrigated cucumber is 133 and 200 kg/ha
respectively. They alsoc obtained high ylelds under irxrigated
conditions with FYM at 3 t/ha and N at 66 kg/ha., Rooxda Van
Eysinga (1970) also observed that in cucumber addition of N
and K showed significant yield increase whereas addition of P
failed to show any such effect.

Largskii (1971) shewed that fertilizers increased the
rescurce of mobile soil nutrients and the yleld and quality
of cucumber. lowever, N rates above 60 kg/ha inhibited the
accumulation of total sugars and ascorbic acid, whereas P
fextilizers at high rates increased the sugars and Vitamin-(C
content.
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M¢ Collum and Miller (1971) noticed maximum dry matter
production and marketable yield of cucumber at NPK rates of
80 1 42: 80 lb/acre (91148191 kg/ha) respectively. Based on
a factorial experiment to compare the effect of various come
binations of N, P and K on the growth and yield of cucumber,
Pettiet (1971) observed that N and P faveured early growth
and hastened maturity while lack of K did not imhibit early
growth, but K additions were found to be beneficial to growth
and cropping. The highest yield was obtained by the annual
application of NPK at the rate of 501803 80 1b/acre (57:91:
91 kg/ha). Application of N and K at rates above this delayed
maturity.

Sharma and Shukla (1972) reperted a significant increase
ih vield of pumpkin in both rainy and summer season by incres-
sing N levels. An increase in the level of phosphorus also
resulted in an increase in yleld. The suggested rates for
economic production were N at 103 kg/ha and POy at 106 kg/ha
for the summer crop and N at 96 kg/ha and P,0, at 88 kg/ha for
the rainy season crop with a constant level of K,0 at 40 kg/ha.

Wilcox (1973) obsexved optimum growth and yield of musk
melon when ammonium nitrate was applied preplant at the rate
of 80 to 90 kg/ha.

Pandey gt al. (1974) studied the response of musk melon
to foliar and soil application of nitrogen and found that foliar



application of nitrogen as urea at 1.,% per cent in three
applications giving a tetal of 22 kg resulted in the highest
number of fruits per plamt and yleld per hectare as compared
with soil application of 30 to 200 kg/ha. Soil applied N at
rates above 30 kg/ha was not beneficial to yield.

Bradley gt al. (1975) compared the effect of plant
population and nitrogen levels in cucumber and concluded
that eptimum N level was 60 1b per acre (68 kg/ha). Ivanov
and Surlekov (1975) showed that cucumber crop receiving a
basic dose of 30 t FYM per hectare, application of NPK at
100:70:200 and 70 3 1203 200 kg/ha raised yield by 28.1 and
25,6 per cent respectively compared with untreated controls.
Jagoda and Kaniszewski (1975) ebserved that when cucumbers
seceiving N, P and K at 300, 600 and 900 kg/ha were irrigated
when soll water content fell to 58 per cent of field capacity,
the optimum fertilizer rate was 600 kg/ha in both irrigated
and unirrigated cucumber erops. Krynska (1973) reported that
in cucumber N, P and K at 600 kg/ha gave a seven per cent
increase compared with 300 kg/ha, but 900 kg/ha dose gave only
marginally higher ylelds than 600 kg/hba. Varma (1973) during
a study with a monoecious cucumber line in which effects of
N, P and K each at 50, 7% and 100 1lb/acre (57, 85 and 114kg/ha)
were compared either alone or with various growth hormones
reported that yleld was enhanced by all fertilizer levels
significantly.
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Borna (1976) studied the response of cucumber to
fertilizer rates ranging from 200 to 2000 kg/ha (Ni1PiK =
231233) and furrow irrigation at 2 or 3 levels. He concluded
that irrigation generally increased the effectiveness of
aineral fertilizers even in high retes. Fertilization,
irrigation and their interactions had greater affect on
marketable yleld than on tetal yleld.

Kmiecik (1976) studied the response of cucumber to
40 kg/ha of nitrogen applied onge or 80 to 200 kg/ha of N
applied in splits before and after sowing. P and K at 110
and 150 kg/ha respectively were applied as basal dressing.
A significant yield increase was observed in plots receiving
N upto 120 kg/ha but yield increases at rates above that werse
not significant. Kretschmer and Zemgerle (1976) reported that
high cucumber yields were cbtained from plants to which NPK
liquid fertilizers were added through sprinkler irrigation
water,

Krynska gt 3l. (1976) conducted studies with NIFK at
803 1003 120, 160312003240 and 2403 3001360 kg/ha and irri-
gation rates of zexo or 120 ma to cucumber. It was observed
that Vitamin © content of fruit rose with increasing NFK rates
along with increase in yleld of fruits, but high rates had
an adverse effect on fruit quality.
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Novotorova (1976) obsexved a positive correlation
between leaf P content and productivity in green house
cucumber, Critical P level noticed in the third leaf from
the apex was 0,30 - 0,35 per cent and higher 7_1.1« were
obtained from soils with 16 mg P,0, per 100 g.

Penny gt al (1976 a) reported a markedly peor growth
of cucumber in potassium deficient than in full nutrient
solution. This was attributed to reduced CO, fixation by
cotyledons, which ferm the bulk of the photosynthetic surface
at this stage of growth, and to a2 much lower level of export
of photosynthetic products from the cotyledons. They further
pointed out that the magnitude of these effects increased
as the seedlings got aged. Penny gt 2)l. (1976 b) concluded
from another study that cucumber seedlings with leaf like
photosynthetic cotyledons had higher growth ratos and
requirements for external K supply. They also opined that
cucumber seedlings with expanding photosynthetie cotyledons
utilized their reserve K during cotyledon development and
it was not transported to epicotyl and hence, an external
K supply was essential for development of photosynthetic system
and the zoots,

Cantliffe (1977 a) based on petiole analysis fer N
reported that eptimum ylelds occurred when leaves contained



4 to 5 per cent total N, Doss gt al (1977) conducted studies
to determine the response of cucumber to low, intermediate
and high irrigation and 56 or 112 kg/ha of N and concluded
that i incieased yields proportionately with the rate of
application,

natyal (1977a) recommended a manuring schedule of
35«45 t/ha of FYW before sowing, 50 kg of Ammonium sulphate,
100 kg of Superphosphate and 5% kg of Potassium sulphate
per hectare at the time of final land preparation, and
40=60 ky/ha of Ammonium sulphate as top dressing in two
separate doses ~ the first when the plants start to '‘runt
and later when fruiting has started, for successful cucum-

ber CXop.

natyal (1977b) also recomiiended the application of
50 t/ha FYii as a basal dose and a top dressing of ammonium
sulphate at the r.tes of 100 ky/ha seon after flowering

for bittergourd,

Mahakal gt al.(1977) reported the optimum dose of NPK
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as 751501100 kg/ha for tinda(Citrullus vulgaris var fistulosys)

from trials on a medium heavy soil, Highest fertilizer dose

tried (79311001150 kg/ha) gave only a slight increase in

yield, oOttosson (1977) concluded from his trials that cucum=

ber gives the highest yield with N at 150 or 210 ppm and K
at 180 ppm. In Chernozem soils, tne highest cucumber yields
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were obtained by Talmach (1977) by applying compost at
25 t/ha and NPK at 193 60 : 60 kg/ha,

From trials with field grown cucumber, top grade fruits
wore obtained by Yakubitskaya g% al. (1977) from plots recei-
ving F¥d at 90 t/ha and NPK at 903 90t 120 kg/ha or FYM at
60 t/ ha and NPK at 135 3 13391 180 kg/ha., Deficiency of P
and K had an adverse effect on fruit chemical composition and
processing quality.

Based on laboratory experiments on cucumber, Adams (1978)

concluded that there is yleld increase as the N content of the

nutrient solution increased from 50 to 300 ppm, provided that

other nutrients were not limiting. Under conditions of N and

K deficiency over 50 per cent of potential yield was found to

be reduced. With high K levels Mg deficiency could occur and

reduce yleld upto 20 per cent, Good yleld and fruit quality

were associated with the following leaf nutrient levels -

4.5 to 5.0 per cent N, 0.7 to 1.0 per cent P and 2.5 to

3.0 per cent K.

From an evaluation of yleld performance of water melon
¢cv. sugar baby Bhosale gt 3l. (1978) obtained highest yield
with 75 or 100 kg/ha N, 30 kg/ha P,0y and 73 or 100 kg/ha K,0.
El-Aldy and Moustafa (1978) reported that the best vegetative
growth and fruit yield of cucumber was obtained at 131:2 ratio
of NPK in the ap;plied fertilizers.
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El=Beheidi gt 21.(1978 a) studied the response of
cucumber to phosphorus and concluded that P fertilization
at 22,5 to 37.5 kg/hs stimulated cucumber plant growth,
advanced flowering, increased the weight of fruit and yield
but had no effect on the number of mature fruits per plant
and flower sex ratie.

Haxtmann and daldher (1978) proved that in cucumber
top dressing with 5 g l'l/I2 per week starting from four weeks
after planting until three weeks before harvest gave higher
yield than 2,5 or 7.9 g. It was also noted that increasing
the water supply from 300 mm per ~ to 670 am per -2 increased
nitrogen utilization by 30 per cent., Within a plant 70 per cent
of nitrogen was in the fruit and 30 per cent in foliage and
stem,

Ogureai (1978) studied the response of water melon to N
at zere to 72 kg/ha in several trials. Increased levels of
nitrogen application increased the leaf number and was the
highest in plots receiving 72 kg/ha N. Flowering was found
to be delayed by a week, with high nitrogen application. Fruit
number per wnit area and fruit size were highest with N at
48 kg/ha.

wWilliams (1978) based on a trial with chinese cucumbers
rsported that the teotal fruit yleld rose markedly with N st
280 kg/ha and K at 78 kg/ha. Bradley gt al. (1979) after



comparing the efiect of spacing and fertiliser treataents
in cucumber obsexrved that highest returns per hectare was
obtained at 300 kg/ha of H.

Feigin gt al. (1979) compared tho effect of N from zero
to 180 kg/ha in combination with FYil. Unfertilized controls
gave very low yields (2.5 t/ha). Good yields (8.7 to 12.0 t/ha)
were obtained from all plots supplied with 60 te 120 kg/ha
N with or without oxganic manure. Further addition of N did
ot increase the yleld significantly in cucumber.

Kruglyakova and Polugar (1979) reported that omission
of P from the nutrients applied to cucumber decreased the
total yleld slightly but had no appreciable effect on the
removal of NFK by the plants. Removal of P by the fruits
was slichtly less when P was not top dressed alonc with other
nutrients. Meanwhile, Sugimays and Iwata (1979) observed
from a pot culture experiment that K application at 1 g per
pot increased the fresh weight of cucucmber seedlings and
the total fruit yield.

Will (1979) based on a study in cucumber with slow
release nitrogen fertilizers reported an increase of 8 to 10
per cent in fruit yleld and improved fruit quality, He also
opined that for optimum utilization of slow release N ferti-
lizers adequate irrigation should alse be provided.
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A single application of NPK and Mg was reported to
have a more beneficial effect on fruit yield of cucumber
than top dressing by Ishkaev and Ibragimov (1980). The
optimum proportion of NPK and Mg was 1.0; 0.6:5 1.4: 0.4

pased on a three year trial with pickling cucumbers,
Ofsullivan(1980) concluded that eventhough irrigation and
N rate had no significant effect on yield, decreased rates
of both had deleterious effect on fruit quality., Fruit
colour was affected by irrigation and nitrogen. Tissue
nitrogen decreased with increasing irrigation indicating
an increased demand for nitrogen when cucumbers are provie

ded with irrigation,

HRandawa (1981) in trials with two cultivars of musk
melon reported best results with regard to slant growth,
number of fruits per vine, fruit weight per vine and fruit
gquality from plots receiving an NPK level at 50:37,%53137.5kg/ha.

Rajendran {1981) studied the effect of different doses
of NPK on pumpkin. He found that N,P and K alone produced
significant difference in the number of days required for
female flower production, percentage of fruit set, egquitorial
parameters of fruit and fruit weight. The effects of main
factors N, Y and K were found to be significant in the case
of Lial at 30 and 60 days after sowing, Total dry matter



content at 60th day and at harvest increased with increased
levels of N and P, He further noted that the response to
nitrogen was quadratic and the economic level was worked
out to be 71 kg/ha. Howaver, the response to P was linear,
He recommended a fertilizer schedule of 71 kg/ha of N and
50 kg/hs of P,0, as optimm dose. The response to K,0 was
not significant in respect of yleld as the soil was good

in the content of that nutrient.

From a multilocational trial in Kerala to study the
effect of graded doses of N, P and K in cucumber with three
levels of N (0, 23 and 50 kg/ha), three levels of P04
(0, 30, 100 kg/ha)and three levels of K,0 (0, 50,100 kg/ha)
it was observed that the response to nitrogen was linear
even upto 50 kg N/ha, no response to phosphorus evea at 100
Pjoalhi and a linear response to petassium upto 50 kg K,0/ha
which tended to be quadratic at 100 kg K0 /ha. The results
in different lecations in different years were inconsistent
(Anen, 1982).

Smittle and Threadgill {(1982) based on a comparative
study with four levels of nitrogen in cucumber and squash
reported that the highest marketable fruit yield resulted
from application of 22.5 kg/ha nitrogen through irrigation
system at 2, 3, 4, 5 and 6 weeks after planting in cucumber,

kg
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An experiment conducted in Kerala te find the response
of different doses of N, P and K showed that N: P: K at
50 3 25 3 50 kg/ha gave the maximum yield of bittergourd
(Anon, 1981). However, this observation was net consistent

in the subsequent years (Anon, 1982).

Based on a study on water management and nutritional
requirement of bittergourd at Chalakkudy, Kerala, Thomas
(1984) reported that the erep responded well to higher levels
of fertilizers. Bilometric characters like leaf produetion,
leaf area index and dry matter production were significantly
influenced by high fertility levels. Yield components like
mean number of fruits per plant, mean length of fruit and
mean weight of fruit were also faveurably affected by high
fertility levels, Effect of fertilizers on fruit yleld was
also significant wherein the highest fertilizer level of 18 ¢
FYM + NPK at 60:30:60 kg/ha produced the maximum fruit yield
of 9.3% t/ha.

The above literature show that mineral nutrition has a
significant rele to play in growth and yield of cucumder,
and cucurbits in general. Studies by workers like Jagoda
and Kaniszewski (1975), Krynska (1973), Kmiacik (1976) and
Feigin gt 3l. (1979) te sito a few, have showed that cucumber
is a cyop which shows responso to applied fertilizers even
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upto 600 kg/ha. In genmeral, cucuaber responds well to high
doses of nitrogen and petassium but response to phosphorus is
inconsistent. Interaction betwesn nutrients and irrigation
has also been reported by workers like Jagoda gt al. (1970),
Hartmann and Waldhor (1978) and Will (1979} in cucumber and
Thomas (1984) in bittergourd.

2.2.2 Che

Tayal gt al. (1963) reported that application of
nitrogen fertilizers increased nitrogen percentage and the
total N absorbed by the plants per unit area in different
plant parts, Based on a field experiment on phosphorus nutri-
tion of water melon, Lacascio (1967) observed that there is
an increase in tissue phospheorus content and fruit phosphorus
content as a result of applied P, Fiskell and Breland (1967)
obsexved that the leaf K content decreased sharply with
increasing yield whereas leaf nitrogen content was not
significantly affected in cucumber,

Groadova (1970) determined the N, P and K contents of
cucumbor leaves during different phases of growth. It was
found that cucumber required higher N dose from the time of
flower bud formation till the end of growth. The need for P
increased during flower bud formation, decreased slightly



during flowering and rese again during crepping.
Potassium was :ué:uy abserbed during early growth,
declined during flewer bud formation and then rose again.

Ward and Miller (1970) based on their analysis of
cucumber fruits for their NPK content showed that very
small fruits contained relatively higher percentage of
these nutrients. Beyond a certain size the percentage
levels are somewhat lower and remained constant for all
sizes, Nutrient absorption keeps pace with size even-
though the growth may be erratic. The levels may differ
in different parts of the plant but they were uniform
for all fruit sizes in each part.

Based on a three year trial with cucumber with
varying rates and sources of N, Aleksandrova (1971)
noticed that increasing rates ef N increased the leaf N
content, but there was no constant relationship between
N application rates and dry matter accumulation in the

leaves.

Mc Collum and Miller (1971) reported that the total
uptake of N, P and K by pickling cucumbers was 90, 12 and
143 1lb/acre (102, 14, 165 kg/ha) respectively. They
estimated the nutrients removed by the harvested fruits
as 40,6 and 55 ib/acre(45, 7 and 63 kg/ha) respectively
of N, P and K.



Semichev (1971) analysed different parts of cucumber
for major nutrients and reported that irrespective of
growing conditions, the leaf K content was highest during
flowering and declined with plant age, whereas the loaf
P content declined with age and roae again after fruiting,
The P content of the fruit was higher than that of the
other parts. Jassal gi al. (1972) reporied that the
pexrcentage of i and ¥ in the plant tissues were highest
after maximua application of the respective nutrient
irrespective of irrigation frequency.

Wilcox (1973) determined leaf nitrogen content and
related it to yield of cucumber., Optimum leaf nitrogen
composition in relation to yield was over 4,5 per cent and
the optimum petiole nitrate nitrogen composition was over
15,000 ppm during plant growth and fruit formation respece
tively.

Jaszczolt (1975) reported that in cucumbexr P deficiency
or excess retarded the early yleld and decreased the main
yield. He also observed that cucumber had a low capacity
for utilising phosphorus.

Based on an experiment with varying rates of nitrogen
from zero to 268 kg/ha, Cantiiffe(1977 a) observed that
optimum yield was noticed when leaves contained 4 to S



Per cent total N. Moresver, nitrogen had a direct influence
on the mineral nutrxient composition of the leaf tissue at
haxvest,

Solntseva (1978) reperted that cucumber plants grown
in fertile scils utilised 75 to 81 per cent of N from the
soll and only 19 to 25 per cent from applied fertilizers.
The addition of N fertilizers increased plant N uptake from
the soil by 53 %o 63 per cent compared to the control plants
receiving only P and K, Combined application of N fertili-
zers and FYM increased plant utilization of N fertilizers.
The coefficient of utilization of N fertilizers by cucumber
was 24 to 32 per cent,

From trials with domestic cucumber, Laske (1979)
showed that cucumber planted at the rate of 1.2 plants/nz
removed squivalent of 500 kg/ha N during the growing season.
He noted that when N = 1, the removal of N : Pj0, : K,0 was
1.0 C,4 ¢ 2.0

Tssrling % al. (1979) observed that about 15 kg/m®
vield was produced in cucumber when the soil contained 20 to
30 mg N, 100sz05 MMngl%Opu' kg of soil at
flowering. At that time the leaf blade contained about S
per cent N, 1 per cent ons and 3 per cent K0,



Lorofeyuk (198.) pased on field trials with ridge
cucumbers concluded that early sown plants showed a high
reguirem:znt of N and P whereas, in late sown plants the
requirement for 2 diminished but thit for N remained high.
The role of N in fruit formation was found to be signi
ficant,

Tesi gt o] (1981) re.orted that when adejuate ferti-
lizers we.e applied the uptake of N, P205 and K0 in
Cucyrbita pepo amounted to 170.9, 71.2 and 394.4 kg/ha
respectively., He also observed that nutrient requirements
were gre.test during the 15 days preceeding the first
harvest and during the subseguent 15 days.

Based on a field experiment at Chaiakkudy in bitter-
gourd Thomas (1984) reported th-t all the fertility levels
tried had significant influence on the content and uptake
of nitrogen and potassium during the early stages, and all
the three major nutrients during the later stuges. The
interaction between fertility levels and irrigation also
had significant influence on the uptske of nitrogen and

phosphorus at final haxvest,

rrofound influence on the content and uptake of major
nutrients by cucurbits has bsen made clear by the above litera-
tures. A higher level of plant content of these nutrients

during the easrly stages and adequate supply during the



later stages have been shown to be important in high uptake
of nutrients which will lead to better fruit yield.
Interaction between nutrient levels and moist regimes on
uptake of nutrients has also been brought out in some

field experiments.

2.2.3 39i) fextility status:

Downes and Lucas (1966) and Bains (1967) noted that
soil level of P and K increased linearly with fertiliser
application. From glass house sxperiments it was concluded
that available P and K in the s¢il were affected by the
api.lication of the respective fertiliser elements, particul-
arly at higher levels of applied P and K due to the build up
of those nutrients in the soll.

Fiskell ot 41.(1970) while experimenting with water
melon observed a linear increase of both soil and plant
nutrient values at the thinning stage with the percentage
of fertilisers added initially, while in trials with cucumber
Largskii (1971) indicated that fertilizers increased the
reserve of mobile soil nutrients,

Ermorkhin and Naumenko (1973) determined the relation-
ship between cucumber yield and content of available NPK
.in the so0il. They concluded that when the soil NPK content
at the time of planting was 15 to 20 ag NO 4N, 60=70 mg
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PQq and 60 mg K,0 per 100 g soil, application of mineral
fertilizers was found to be ineffective. However, at lower
levels individual nutrients showed significant effects
based on the degree of their deficiency in the soil.

Sharma and Yadav (1976) based on field experiments
on various vegetables reported that available phosphorus

content of soil generally increased with the addition of P
fertilizers.

Mani and Ramanathan (1980) conducted a field experi-
ment to study the effect of N and K fertilizers in vegetadble
crops on available potassium status of the soil. The
available K content of the soll was not influenced by tiw
application of nitrogen. However, the application of K
significantly increased the X content of the soil. A
progressive reduction in the available K content of the
80il was noticed as the crop growth advanced due to crop
uptake,

sMuthuvel and Krishnamoorthy (1980) noticed that level
of applisd nitrogen had a significant influence on the
avallable P content of the soil. The lower levels of added
nitrogen led to greater available P content of the soll and
the maximua phosphorus was under no nitrogen treatment.
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dathew (1981) noted a significant increase in the
available potassium content of the s0il with the increase
in the level of applied petash. Application eof 75 kg/ha
K0 recoxrded the highest avallable potassium content in
the soil during the field experiment. However, the availa-
ble phosphorus content in the soil did not increase with
increased phosphorus application.

Thomas (1984) based en a field experiment on bitter-
gourd at Chalakkudy reported that available N and K status
was considerably improved by their fertilisers applied at
higher levels.

Effect of applied fertilisers on influencing the
status of the respective nutrients in the soil has been
clearly brought out by the above literature. It is impoxrtant
to note that soil content of N and K show a tendency to
increase with the increase in the level of application of
fertilizexrs containing those nutrients,

2.3 Effect of irrigation and nutrients on sex expression:

Czao (1957) reported tnat adequate P fertilization and
high s0il moisture content increased female flower development
in cucumber with a proportionate increase in absorption of
nitrogen.
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Molnar (1965) noticed advanced flowering and increased
nuaber of female flowers after frequent irrigations in
melon. He also observed a higher water requirement at the
beginning of fruit growth and a reduction in fruit drop in
irrigated crops.

‘Rekhi g% al. (1968) reported an alternation in the
ratio of perfect to staminate flowers in musk melon by the
application of N at 120 or 180 kg/ha. The ratio was changed
to 1 :120.6 and 1116.6 respectively from 1:41.5 in contrel
plants. However, soil application of P or K did not register
any effect on sex expression.

Parikh and Chandra {(1969) found that maximum and
ainizsum number of female and male flowsrs respectively were
procuced when nitrogen was applied at 80 kg/ha eventhough
the trial dosage varied froam zero to 120 kg/ha of nitrogen.
They also noted that highexr N rates delayed the appesrance of
the fixst female flower,

Jassal g% al. (1972} showed that the nuzbsr of flowers
per plant increased with inerease in the rate of N applicae
tion in musk melon. The maxisur number of female flowers
{7.32 per cent) was produced at 165 kg/ha and 35 kg/ha of
N and ¥ respectively.



randey and Singh (1973) found that nitrogen at 50
or 100 kg/ha increased pistillate and staminate flowers,

fruits as well as yield in bottlegouxd where as sax ratio
was unaffected,

Pandey at al. (1974) observed that, in musk melon,
thera was no effect on sex expression by aither follier
application or soil application of nitrogen.

Varme (1975) during e study with monoecious cucumber
lina in which effects of N, P and K, each at 50, 75 and
100 1b/acre (57, 85 and 114 kg/ha) were compared eithar alone
oxr with various growth harmones raported that the ratio of
female to mals flowers was greatly increased by the highest
fertilizer level and by lower fertilizer levels plus ethrel.

Cantliffe (1977 b) obsexved a slight increase of
pistillate flowers psr plant upte a N dose of 134 kg/ha in
pickling cucumber grown for once over harxvest, when applied
as preeplant,

El-Beheidi gt al. (1978 b) reported that a fairly high

rate of N (60 kg/he) was needed for satisfactory growth,
female flower production, fruit yield and cuelity in cucumber,



Rajendran (1981) based on his studies with different
doses of NPK on pumpkin reperted that N, P and K in combina-
tion produced significant difference in the number of days

required for female flower produstion, fruit set and fruit
uoighi.

The above literatures show that sex expression ia
most of the cucurbits are influenced by nutrients and moisture
regimes, However, uniformity of response is lacking due to
the adoption of different criteria and methods for expressing

sex ratio in relative numerical terms by workers in different
CTOPps,
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MATERIALS AND METHODS

An investigation on water management and NK nutrition
of cucumber was undertaken during summer season of 1904 as
a astatistically laid out field experiment. The materials
used and metheds adopted in the study are briefly described
below,

3.1 General
3.1.1 Expexiacntal site:

The experiment was laid eut in the rice fields of the
Agronomic Research Station, Chalakkudy, Trichur district
under the Kerala Agricultural University. The station is
situated at 10° 20" N latitude and 76° 20* i longitude and
at an altitude of 3.25 m above wean sea level,

3.1.2 $eid

The soil of the sxperimental site was loamy sand in
texture with the bulk demsity ranging from 1.45 to 1.35 g/ea’.
The acil was slightly acidic with pH ranging from 5,5 to 6.0
It was low in organic carbon, available nitrogen and available
potassiuc but medium in available phosphorus., The important

physical and chemical properties of the soil are presented
in Table 1.



Table 1. Soil characteristics of the experimental area

A. Physisal propexties
1. Mechanical composition :

Coarse sand (%) - 61,2
Fine sand  (X) - 16,4
541t (%) - 7.9
Clay (X) - 12,8
Textural class « Loamy sand
2. Infiltration rate - 7.2 ¢ca per hour

3. Impertint solil physical constants

— e
conatant epth of soil layer (cm)

O=19 1530 30-60 60=90

Fleld capacity (%) 1.0 10.3 10.9 10.8

Kolsture percentage
at 15 bar 3.8 3.‘ 3.9 3.9

sulk density (g/ca’) 1.45 1,55 1.50  1.47

5. Ghesical orecerties:

1. Organic carbon (%) - 0.4%
2. Availahle Nitrogen (kg/ha) = 82.%
3. Available P (kg/ha) « 14,00
4, Available K (kg/ha) = 24,00
5. Soil reaction (pH) - 5.5
6. Electirical conductivity - 0,36

(» mhos/cm)
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3.1.3 Season

The experiment was conducted during the summer season
of 1984 (January to April ) as this is the regular growing
season of vegetables in rice fallows in the State.

3.1.4 Westher Parameterss

The weekly averages of temperature, evaporation, wind
speed, relative humidity and the weekly totals of rainfall
during the crop peried and their averages for the previocus
five years collected from the Observatory attached to the
farm are presented in Figure 1 and Annexure I. Variation in
weather parameters during the crop season compared to the
average of the previous five years have also been worked out.

Weather parameters such as teaperature, windspeed and
relative humidity were normal when compared to that of the
previous five years. The weekly averages of maximum tempera-
ture ranged between 31.3°C and 36.3°C and the minisum tempera-
ture between 20.9°C and 25.3°C. Their respective variations
from the average of previous five years ranged between ~4.4 to
+ 0.1%C and =1.3 to + 2.6°C. The variation in relative
humidity during the crop season ranged from «2.4 per cent to
+ 10.0 per cent at 8.00 AM and -17.8 per cent to + 23.9 per
cent at 2.00 PM. The variation in mean windspeed ranged from
«0.6 to + 0.2 km/hr.
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However, parameters like rainfall and pan evaporation
showed fluctuations from the average ef the previous five
years due to the ogcurrence of summer showers during the
first week of March as well as April. The variation in
rainfall ranged between =2.67 nm and ~0.13 mm. The rate of
evaperation was found to be medium during the first month,
low during the second half of the second month and high
during the first half of the second month and during the
whole of the third month of the cropping season.

Depth to ground water was measured with the help of two
pPiezometexs established in the experimental plot and the
average values for February, March and April 1984 were 178,
182 and 168 ca respectively. There was a steady decrease in
the depth to groundwater during February from 190 te 16icm
and it increased from 164 to 190 cm during the rest of the
cxopping season.

3.‘ .6

The experimental site was under bulk crop of paddy
during the first and second crop seasons of 198384, The
¢rop rotation fellowed uas/Richaico-Cucunbo:.



3.1.7 Cultivax used

The cultivar CS«26, a pure line selection from one
of the local varieties of Seuth Kerala having long broad
fruits and light green colour with a mosaic of white patches
all over the fruit, and a duration of 90 days, was used for
the study.

3.1.8 jource of seed matexisl

The seeds for the experiment were obtained from the
Instructienal Farm, College of Agriculture, Vellayani where
the selection ef this cultivar was dene,

3.1.9 dapuzes and Fextillizexs

Cattle manure analysing 42 per cent moisture, 0.55 per
cent total N, 0.33 per cent total P20 and 0.44 per cent
total K,0 was given as basal dressing st ths rate of 20 t/ha.
Urea (46 per cent N) super phosphate (16 per cent ona) and
Muriate of rotash (60 per cent Kzo) were used as the sources
of nitrogen, phosphorus and potassium rupietivoly. Phosphorus
was given at the rate of 25 kg/ha POy a8 a common dose to
all the plots while N and K were applied as per treatments,
The cattle manure and fertilizers were spplied on the prepared
seed beds ( 20 ca wide and 6 m long) and incorporated with
soil.



3.1.10 Source of Axrigation water

Canal watexr from Chalakkudy project and water from
the well in the farm were used for irrigation. The method
of irrigation was check basin except for the cultivateor's
practice which received pot watering.

3.2 Experimental metheds

3.2.1 keaiun and Lay euts

The experiment was laid out as e factorial experiment
in split plot design. Jhe layout plan of the experiment is
given in Figure 2,

3.2.2 Izsatmentas

The treatments included in the study were tha nine
combinations of three levels each of nitrogen and potassium
in the main plots and four levels of irrigation in the sud
plots which are detailed beleows
Ireatments:

=

Main plot « Nine combinastions of 3 levels eech of N and X

Nitrogen - 3 levels = n, - O kg/he (contrel)

n, - 50 kg/ha
n, = 100 kg/he



rotassium - 3 levels = ko -

0 kg/ha (control)

k.' - 30 kg/ha
kz -100!:9/1\0

Sub plet « 4 levels of irrigation.

= Cultivator's practice - daily pot watering at the
14 rate of 4 1/plan

1, = Ixrigation at CPE - 25 mm ( 5 cm depth)
i; ~ Irrigatisn at CPE -S0 eom ( v LI
3»4 -~ Irrigation at CPE - TS mm ( » » )

The irrigatlon schedules, 1,, i; and 1, were based on
cunulative pan svaporation {(CPE) values., The treataent i,

was standardised after a survey of ths local farmer's pra-

ctice of irrigaving cucumbex,

Number of traatment combinztions

Nuaber of replications

Total number of plots

Cross plot sizs

Ned plot size

Spaging

Wetted area of each plot

Number ef plants per plot «Gross

Net

Border rows

= 36

s 3

= 108

s 6,0 x 2.5 m
= 4,5 x 2.5 m
= 2,9 x0.,3
= 6,0 x 0.6 @
= 20 plants
= 13 plants

= 5 plants
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Out of the gross number of 20 plants per plot, three
plants on the side adjecent to the main irrigation channel
and two plants on the other side adjecent to the buffer strip
were left es border plants. The remaining 15 plants were
observetion plants. Five plants in the middle of tha plot
were marked out for taking biometric observations. Details
of an individual plot are given in Figure 3.

3.3 Fleld culture
3.3.1 Land urepaxation ana lavout:

The sxperimental areas was ploughed twice with a power
tiller and levelled. The field was then leid out into 12
blocks, each with aine plots. The ellotment of trestaents
t0 various plots was done as per design., Buffer aree with
45 cam width was left #ll around the experimental plots to
prevent the seepage of meisture from one plot to another and
or from tha irrigation channels to the plots. Irrigetion
channels were also provided with buffer strips on either side.

3.3.2 zeeds and sowingt

The seeds were scaked in weter overnight to ensure good
gexmination. Two seeds were dibbled in each hole side by side,
the distance between the holes being 30 ecm. The seedlings
were thinned to one per hole 10 deys after sowing. Wwhen
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the plants etarted to 'run' the vines were individually
trained over the spreading area on plated coconut leaves.

3.3.3 Manures and Fertilizers:

Cattle manure at the rate of 20 t/ha was applied
uniformly to all the plots as basal dose and mixed well
with the top e0il. A uniform doss of phoephorus at the
rate of 25 kg Pépa/ha was also given as basal dose in addi-
tion to the cattle manure. Fifty per cent of the differen-
tial dosee of nitrogen and potaseium were applied as basal
in accordance with the treatments and the remaining fifty
per cent was top dressed on the thirtieth day after sowing,

3.3.4 Jzxigatien

One pre-~sowing ixrigation by pot-watering at the rate of
8 1 par plot was given uniforaly to all the plots just before
sowing on 21.1.1984 and this was continued daily till the
15th day of sowing ( 5.2.1984). On the 16th day (6.2.1984)
the differential irrigations as per treatments wers started.
The depth of irrigation wae 30 mm which works out to 180 1 of
water per plot. The quantity of water to be irrigated was
calculated for the wetted area of the basins in each plot
(6.0 m length and 0.6 m width),



Table 2, Detalls of Irrigations given

L N

Serial number
of irrigation 11 1 i, 14
1 Daily # 6.2.84 £ 6.2.84 ¢ 6.2.84
2 17.2.84 25,2.84 3.3.84
3 25,2.84 17.3.84 28,3.84
4 3.3.84 28,3,84 14.4.84
5 17.3.34 9.4'8‘ -
6 22. 3.8‘ - -
7 28.3.84 - -
8 2.4,.84 - -
9 9.4,84 - -
10 14,.4,84 - -
Total number
of irrigations 7% 10 S 4
wuantity of *
irrigation 1667 500 250 200
water ap,.lied
(mm)
rre=-treatment * * * »
irrigation 36 36 36 36
( mm)
Total guantity
of water 1703 536 286 236
applied(mm)
Esainfall
contriou~ - 33 56 51
tion(mm)

¥ Common irrigation

* Egquivalent water delta
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For those plots receiving daily irrigation ss
per cultivator®s practice, pot watering was given at the
rate of 80 1 per plot ( ie. 4 1/plant) throughout the
growing season,

For treatments 4., i and i,, 30 mm depth of irriga-
tion was applied as and when the cumulative pan evaporation
vaiues zeached 25, 50 and 79 ma respettively. After measur-
ing with 2 circular orifice plate, 180 litres of water was
ist into aeach plot. The details of irrigation given and the
total quantity of water applied along with relevant details

are presented in Table 2,

3.3.5 After gultivation

The crop received two hand weedings followed by two
hoeings on the 15th and 30th day after sowing. On the 20th
day of sowing plated coconut leaves were spread on the ground
in ezch plot to facilitate saeoth running of the vines over
the spzeading azea.

3.3.6. klant protection
During the c¢cropping peried prophylactic plant protection

measures were taken against pests diseases agcording to the

general recommendations in ‘he Package of praztices (Anon 1982)
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3.3.7 Hagvestings

The first harvest of the crop was done on the 60th day
of sowing { is. 20.3.,1984)., Subsequent harvests were carried
out on the 75 th day ( ie. 5.4.84) and 90th day of sowing
(ie, 20.4.84). The maturity of the fruit for vegetable
purpose was judged by visual observation of the fruit size
and colour.

.4, Blometric observations

3.4.1. Length of vines

The length of vine was recorded on five randomly
selected olants at three growth stages, viz, 30th, 60th and
90th day of sowing. The length of the longest vine was
measuret from the base to the growing tip of the vine and
the mean length of vine per plant worked out,

3.4.2. Numbex of lseves per plant:
The total number of leaves from the randomly selected

five plants were recorded on the 30th, $0th and 90th day of
sowing end the mean number of leaves per plant was worked out.

3.4.3 Leaf Axea Index (LAL)
The LAl was calculated using the punch method in the

sample plants used for the estimation of dry matter production
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on the 30th, 60th and 90th day. The dry weight of the
punches of known surface area was related with tho dry
weight of the total leaves and the leaf ares of individual
plant calculated. The leaf area per plant was divided by
tho land area occupied by the plant and expressed as lLAI,

3.4.4 Lry aatter produetlon per hectsires

Pry matter production was recorded during three growth
stages, viz, 0th, 60th and 90th day of sowing. One plant
per plot was randomly selected for that purpose at each
stage, cut close to the ground and oven dried at 80 + 5°%C
to a constant weight. The dry weight of fruits and vines
recaxrded separately were sdded together to obtain the tetasl
dry m.tter production, and then converted into per hectare

value.

3.4.5 Nusber of frudts Rarvested per plot:

ihe nusber oi frults haxvested from all the plants in
each plot, except the boxrder plants was counted and the average
worked out for each plet.

3.4.6 Lengti of frults:
The length of :1)1 the fruits haxvested from each obser-

vational plani was recoxrded in centimeters and the mean
length worked out,
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3.4.7. Gixth of fxuits

The girth et the centre of each fruit harvested
from the observetional plants was recorded and the mean
girth of the fruit calculeted.

3.4.8 Nelaht of fxuits

The weight of ell the fruits harvested from the
observational plants was recorded in kilograms and the
asan weight worked out.

3.4.9 Frult aetting parssntage:

Tha total number of female flowers preduced by the
fiva randoaly selected observetional plants and the total
number of fruits harvested from those plants were recorded
and the fruit setting percentage worked out.

3,4,10. Sex ratie:

Random count of the total number ef male flowers
produced in any one of the five observational plants in
each plot was releted to the totel number of female flowers
produced by that plant and the sex ratio calculated and
expressed as number of female flower per hundred male
fiowers.
3.4.11 Exult vield pex hectare:

Weight of individual fruits from the various harvests of
each plot was totalled at the end of the cropping period and
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the average yleld in kg per hectare worked out.

3.5 Moisture Studies

3.5.1. Efeld water use sfficisncy

Field water use efficiency was calculated by dividing
the esconomic cxop yield by the total amount of watar used
in the fiald (W) and expressed in kg per hectare millimeter.

Fleld water use efficiency (EU) = Y/uR,

3.5.2. Consumptive Uses

Consumptive use was worked out from the data on soil
moisture deplation as suggested by Dastane (1972). Soil
samples ware collected from zerc to 15, 15 to 30, 30 to 60
and 60 to 90 cm depth using e soil sugur before tha experi-
ment, before and 24 houxrs after esach irrigetion and at final
harvest. Thermogravimetric method of soil moisture determina-
tion was adopted. Mean daily consumptive use was obtained
by dividing total consumptive use by the total number of deys.

3.5.3. Melsture depletion pattern:

Tha average relative soil moisture depletion from each
soil layer in the root zone (upto 90 cm) was worked out for
each irrigation intervel. Thes potential evapotranspiration
values for the 24 hours after each irrigation extrapolated
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from the Class A pan evaporation data were added to the
depletion in the respective layer and the total loss of
each layer determined and expressed as percentage.

3.6 Analyticil procedures

3.6.1 Soil Analysis

3.6.1.1 physical properties
a) Particle size distributions

Mechanical analysis of the soil was carried out by
the Robinson's International Pipette method, after oxidation
of organic matter with six per cent hydrogen peroxide as
described by Peiper (1950). Seil was classified into textural

groups using 1.5.5.5. System.

b) Infiltration rates
A double cylinder infiltrometer was used for determining
the infiltration rate as described by Micheal (1978).

¢) Bulk densitys
Bulk density was determined in situ by collecting the
soil samples using a core sampler (Bodman, 19%2),.

d) Fleld capacity:
Fleld capacity was determined by field method as
suggested by Colman (1944),

e) Moisture percentage at 15 barx:
Moisture percentage of the soil at an applied pressure
of 1b bar in a pressure membrane apparatus with sausage casing
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membrane, was noted and taken as an index of the permanent
wilting (kichards 1947),

3.6.1.2 Gheadcal procerties

a) Jrganic carbont

Jrganic carbon was estimated by vwalkley and 3lack's
rapid titration method (Jackson 1958),

b) Available nitrogen:

The available nitrogen content of the soil was deter-
mined by the alkaline permanganate method, described by
subbiah and ~sija (1956).

¢) Available phosphoruss

Available phosphorus in the soil was extracted in
bray No. 1 dilute acid fluride solution (0,03 N NH,F and
0.025 N HCI) (Bray and Kurtz, 1945) and colorimetric determina-
tion of phesphorus in the extract by the chlorostannous reduced
molybdophosphoric blue colour method in hydrochloric acid
system{Jackson 19%58).

d) Available potassium
The aveilable potassium content of the soil was
determined with neutral normal ammonium acetate extract,

reading in an :EEL flame photometer (Jackson, 1958).
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e, Soil reaction:

The pii of the soil water suspension (1:2.%5 ratio)
wias determined using a Pexrkin Elmer pH meter with glass
and calomel electrodes (Jackson, 19358).

f) Eleectrical conductivity:

Electrical conductivity of an 13 2 soil water extract
was determined using a solu bridge (Jackson 1958).

3.6.2 Plant Analysis

Samples collected for dry matter production studies were
oven dried to a constant weight, ground in a Willey Mill and
sieved through 60 mesh sieve and used for chemical analysis.
The NPK content was determined of the stem and leaves on the
30th, 60th and 90th day after sowing and that of fruits also
on the 60th and 90th day.

3.6.2.1 Nitregen sontent of plant parts
The content of nitrogen in different plant samples

was determined by using Microkjeldahl method (Jackson 19%8).

3.6.2.2. Phosphexus content ef plant parts
The phosphorus content of the samples was determined

using triple acid extract (Jackson 19%8). A Klett-Summerson
photoelectric colorimeter was used fer reading the coleur



intensity developed by Vanadomolybdo phosphoric yellow
colour methed in nitric acid systea.

3.6.2.3

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

3.6.3

The nitrogen uptake by the individual plant samples
in kg per hectare at three stages of growth (30th, 60th and
90th day) was obtained on the basis of the nitrogen content
in the plant samples and the dry matter produced per hectars
at the respective stages.

The nitrogen content was multiplied by the respective
dry matter yield per hsctare and the total uptake of nitrogen
by the ¢rop was determined,

The same procedure was adopted to work eut the phos~
phorus and potassium uptake.

3.6.4 $tatistical anolyeis

Data relating to each character was analysed by applying
the analysis of variance technique and significance tested
by *F* test (Snedecor and Cochxan, 1967). Ths yleld data was



correlated with biometric observations, yield components,
dry matter production and uptake of major nutrients and
the significance of the cexrslation coefficient was tested.



RESULTS
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RESULTS

The results of the field experiment conducted
to evaluate the response of cucumber to different water
management practices and levels of nitrogen and potassium
on growth, yield, water use and content and uptake of
major nutrients are presented in the following pages after
analysing the data statistically. The mean values are
presented in Tables 3 to 13,

8.1, Growth characters
4.1.1 Length of vine (Table 3, Fig.4)

The data on mean length of vine recorded on the 30th,
60th and 90th day after sowing indicated that vine length
was significantly influenced by levels of irrigation, nitrogen
and potassium during all the three stages.

Among the levels of irrigation, the treatment i,
(25 =m CPE) was significantly superior to the others,
during all the three stages. The treataent 14 (daily pot
watering) was superier to 1, and i, of which 13(50 ma CPE)
was superior to i,(75 mm CPE).

The increase in vine length due to each increment in
the level of nitrogen application was positive and significant
upto n, (100 kg/ha), during all the three stages.
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Table 3. Length of vine and Number of leaves per plant as
affected oy levels of irrigation, nitrogen and
potassium,

Length ef vine(cm)

Number of leaves per

‘ plant
Treatments
30th 60th 90th 30th 60th 90th
day day day day day day
Irrigation levels.
i, 159.20 190,00 206.88 73.%8 109.72 96.77
i, 164,89 196.76 215,26 75.08 111.79 97.64
i, 191.24 183.99 197.67 68,56 102,63 89.49
i, 131.48 19.91 17%.24 50,23 75.94 66,74
F test Sig. S54g. Sig. Sig. Sig. Sig.
Cb(0.05) 5.9591 6.442 8,091 3,642 5,329 6,409
Nitrogen levels
Ny 131,67 199.97 169.91 52,12 81.23 71.63
ny 154,77 187.33 204,11 70.72 103.9% 90.21
n, 168.67 200,36 222,21 77.74 114,87 101,15
F test 5ig. 54g. Sig. Sig. Sig. Sig.
CL(0,05) 8.737 7.404 8,501 4,221 6,607 8,974
Potassium levels
ko 129,61 138,60 172,98 50,26 88.91 75.78
k4 197.68 189.79 205.2% 71,73 101.34 g86.88
ko 167.83 199.27 218,09 78,.%9 109.81 100,33
F test Sigo 8190 5190 Sigo Sig. 519.
CDh(0.095) 8,757 7.404 8,501 4,221 6,607 8,974
main plet X sub plet interaction (NK X I)
F test NS NS NS NS ‘NS NS
SEm + 8.362 8,148 12,702 9,447 8.987 12,568
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Successive increase in the level of potassium upto
K, level (100 kg/ha) also significantly increased the vine

length during the three stages of observation.

Interaction between the main plot and sub plot treat-
ments failed to show any significant influence on vine
length,

4,7.2 jugpber of leaves per plant: (Table3, Fig.4)

The datée recoiced on the 30th, 60th and 90th day after
sowing showed that the number of leaves produced per plant
was significantly influenced by the levels of irrigation,
nitrogen anc potassium at all the three stages.

«saximum nuuber of leaves durin, all the stages was
produced by i, which was on par with caily pot watering(ii).
nowever, both these levels wsre significantly superior to

13 and 140 while i, was in turn superior to i4e

The successive increases in the level of nitrojen
application showed significant increase in leaf number
upto n, level at ail the three stages.

The increase in leaf number due to potassium a :lica-
tion at k2 over Ky and ko and that kq over ko was significant
during all the three stages.
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Leaf number was not significantly influenced by the
interaction between main plot and sub plot treatments.

4.1.3 Leaf Ares Indexs {Table 4(a), Fig.4)

Significant influence on leaf area index due to the
levals of irrigation, nitrogen and potassium was observed
from tha data recorded on the 30th, 60th and 90th day,

Eventhough the irrigation treatment 12 produced the
highest LAI, it was on par with i, during all the stages,
but tha increase in LAl by these two treatments over 1, and
14 and that of i; over 1, was significant,

Successive increments in nitrogen application increased
the LAl significantly upto ny level during all tha three
stages,

The increase in LAl due to application of potaesium
at k, level over k, and Kk, and that of k, over ko was signie
ficant during all tha stages.

No significant influence was noticed on LAI dua to
the interaction between main plet and sub plot treatments.
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Table 4{a). Leaf ~rea Index and iLry matter production as
affected by levels of lrrigation, nitrogen
anc potassium.

Treatment Leaf Area Index Dry matter production(kg/ha)
levels  30th  60th  90th 30th 60th 90th
day day day day day day
Irrigation
11 0,55 1.28 0.97 400,10 1987.18 3311.97
12 U.56 1.30 .99 406, 66 2037,12 3395,19
13 V.48 1.16 0.91 363,91 1599.16  2665,26
14 U.41 1.03 0.80 307,05 1464,5% 2440,90
F test sige. aig. Sig. Sig. Sig. Siqg.
CL(0.,09) 0,091 0,098 0,059 29.943 161.151 265,252
Nitrogen
n, 0.35 1.07 0.80 303,54 1561.77 2602,95
n, 0,955 1.20 0.92 381.01 1798,07 2996,77
n, Ve 60 1.30 1.03 416,74 1956. 14 3260,%58
F test Sige. 349g. aig. Sig. 531G 3ig.
CL(0.,09) 0,042 0,085 0,048 27.158 145,567 242,262
rotassium
ko V.42 1.09 Ve T2 316.80 1594,19 2656.98
k1 0.51 1.19 0.99 357.83 1784,.84 2374,98
k2 Ve97 1.29 1.05 407,67 1936.82 3228.03
F test Sig. Sig. Sdg. Sig. Sdg. 5ig.
CL{0.,05) 0,042 0,085 0.048 27.158 145,567 242,262
main plot x Sub plot interaction (NK x I)
F test NS NS NS NS Sig. 54g.
SEm = 0.067 0,118 0,081 34,771 - -
CL(0,05) - - - - 267,754 446,256
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4.1.4 Dry patter produstions (Table 4(a) and 4(b), Fig.5)

The data recorded on the 30th, 60th and 90th day
after sowing showed that teotal dry matter production was
significantly influenced by the levels of irrigation,
nitrogen and potassium during all the stages.

Among the irrigation levels, eventhough the treat-
ment 1, produced the highest dry matter, it waus on par
with daily pot watering (11) during all the three stages.
However, the increase in dry matter production due to
these two treatments, over the levels i, and i, {both of
which were on par, except on the 30th day) was also
- significant.

Significant increase in dry matter production was
observed during all the three stages by increasing the
nitrogen application upto n, level.

Each successive increment in the level of potassium
upto k,y level also significantly increased the dry matter
production at all the stages.

Un the 60th and 90th day, the interaction between the
NK combinations of the main plet and irrigation levals of
the sub plot significantly influenced the dry matter pro-
duction. During both the stages response in dry matter



main plot and sub plot treatments on the 60th and 90th day.

Tavle 4(b). Dry mutter production (ky/ha) as affected by interaction between

Main 60th day 90th day
plot
combi- Sub plot trestments Sub plot treatments
nations
i4 i2 i3 iq Mean i4 iz i3 is Mean

nk 1604,84 1434.49 1480,67 1405.48 1481.37 2674,.74 2390.81 2367.79 2342.47 2468.95
n k4 1598.69 1688,16 1539,71 1524,39 1587.74 2664.48 2813,60 2%66.18 2%40.65 2646,23
nok, 1697.71 1730.,60 1507.83 1546.71 1616.21 2799.51 2884.33 2513.0% 2%77.85 2693, 68
Rikg 1622.97 1655.86 1589.75 1275.23 1535.95 2704.95 2759.77 2649.58 2125,.39 2559.92
nqk, 2286.,59 2221.37 1567.68 1304.88 1845.12 3810.93 3702.29 2612.80 2174.81 3075.20
n,k, 2221,10 2327.14 1918.01 1586.41 2013.17 3701.84 3878.56 3196.69 2644,02 3355.28
nok. 2104,03 2159.40 1507.00 1290.55 1765.25 3506,.72 3599.00 2511.67 2150.92 2942,.08
noky 2233.,67 2149,.69 1662.79 1642.28 1922,.11 3722.79 3582.81 2771.32 2737.14 3203.%1
nok, 2533,06 2967.32 1619.,02 1604,93 2181.08 4221,77 4945.5%4 2698.36 2674.89 3635.14
Mean 1987.18 2037.12 1599.16 1464,54 3311.97 3395,19 2665.26 2440,90

CL{0.05) NK x I = 267,754 C:(0,0%) NK x I = 446,2%6

1ot



production at the highest level of nutrients was signi-
ficantly higher at higher frequencies of irrigation (14
and 12) when compared to drier regimes ( 1,5 and 14). Thus
the highest values were recorded by the combination of
n2k2 in the main plet with 12 and 11 levels of irrigation
in the sub plot.

4,2 Yield components and yleld

4.2.1 Number of ot (Table 5, Fig.6)

Levels of irrigation, nitrogen and potassium exerted
marked influence on the number of fruits per plot,

Among the water management practices, 12 produced
the highest number of fruits (65.92) and it was statistically
on par with daily pot watering (63.43)., But the increase
in fruit number due to these two levels was significantly
superior to 13 and 1,, among which i, was superior to 1,.

Application of nitrogen at n, level (64.45) showed
signific:nt increase in the number of fruits over n1(57.07)
and no nitrogen (50.35) and, the increase by ny over n,
was also significant,

Number of fruits produced by k,(60.28) and k,(38.90)
were on par and significantly superior to ko(52.70).



Table 5. Number of fruits per plot, mecan length and girth
of fruits as affected by levels of irrigation,
nitrogen and potassium,

>“!
i

Trestents  JmBTef e lmgin  Meen girth
per plot {em) {em)
Irrigation levels
i4 63.43 34,59 3.38
i, 6%5.92 35,18 3.36
ia 52.77 32.17 3,31
ig 47.03 31.26 3.17
F test Sig. Sig. NS
SEm = - - 0.097
CL{0,09) 4,950 1.448 -
Nitrogen levels
ny 50,3% 30.9% 3.07
ny 57.07 34,%6 3.38
n, 64 .45 34,80 3,4%
F test Sig. 84ig. Sig.
CD(0.09) 6.12% 1.974 0.16%
Potassiun levels
kg 82.70 31.68 3.14
ky 58.90 34,01 3.33
ko 60.28 34,22 3.43
F test Sig. 549, S5ig.
C0(0.0%) 6.129 1.974 0.16%
Main plot x sub plot interaction (NK x I)
F test NS NS NS

SEm ¥ 7.39% 2,169 0.261
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Interaction between the main plet and sub plot
treatnents had no signaificant effect on fruit number.

4.2.2 Meap length of frults (Table 5, Fig.6)

The data on the mean length of fruits showed signi-
ficant influence due to irrigation, nitrogen and potassium,
The irrigation treatments 12(35.18 em) and 11(34.59 cm)
were statistically comparable and significantly superior
to 1, (32,17 cem) and 1,(31.26 cm) which were on par.

The highest fruit length was recoxrded by the n, level
(34.80 cm) which was on par with n, (34.56 cm) and both
were superior to no nitrogen (30.55 cmj.

The fruit length due to k2(34.22 en) and k1(34.01 cm)
were on par and significantly superior to k,(31.68 cm).

Fruit length was not significantly influenced by the
interaction between main plot and sub plot treatments.

4.2.3 dgan alrth of fxuits (Tablo 3, Fig.6)

Data on girth of fruits showad significant influence
by levels of nitrogen and potassium only.

kventhough the irrigation levels had no significant
effect on fruit girth, the values tended to be higher at
higher irrigation frequenscies (11 and 1,).
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The fruit girth due tso the levels n,(3.45 cm) and
ny(3.38 em) was on par and superior to the control(3.07cm).

The effect due to k,(3.43 ¢m) and k(3.33 cm) on
fruit girth did not vary significantly. However, these
two levels were significantly superior to no potassium
(3,14 cm).

Interaction between main plot and sub plot treataents
failed to show any significant effeet on this character,

4.2.4 ean welght of fxuiks (Table 6, rig.7)

Only the levels of nitrogen showod siznificant
influence on mean weight of fruits.

Irrigation at higher freyuencies (11 and 12) produced
heavicr fruits eventhough its effect was not significant.

Fruit weight due to tho levols n2(0.68 kg) and n,
(0.67 kg, were comparable and signific:ntly superior to
no nitrogen (0.54 kg).

Zveanthough potassium had rno significant effect, the
fruit weight tended to be higher at higher lavels of appli-
cation,

No significant influence was noticed on welght of
fruits due to the interaction between main plot with sub
plot treatauents.
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Table 6. Mean weaight of fruits, Fruit sottinga?orctntagn
and sex ratioc as effected by levels irrigetion,
nitrogen and potassium.

Mean weight of Fruit setting

Irrigation levels

11 0.64 68,46 17.41
i, Q.65 68.68 18.32
i, 0.61 64,35 18.74
i, C.60 60,61 18.84
F test NS S43. Sig.
SEm ¥ 0,063 - -
¢o(0,0%) - 1.743 0.064
Nitrogen levels
ng 0.%4 63.11 18.54
n, 0.67 65.84 18.38
N,y 0.68 67.62 18.12
F test Sig. 84g. Sig.
C{0.,09) 0.116 1.229 0.060
Potassium levels
kg 0.60 64.04 18.91
Ky De 64 65,63 18.28
k, C. 6% 66.90 17.79
F test NS Sig. Siq.
Skm ¥ C.05%8 - -
G {0.09) - 1.229 0,060
sain plet X sub plot interaction (NK x )
F test WS N3 NS

Skm ¥ 0.139 2,066 0.089
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4.2.5 Exudt setting parcentaqe :(Table 6, Fig.7)

The data on fruit setting percentage showed signi-
ficant influence of irrigation, nitrogen and potassium,

Fruit setting percentage due to the levels 1,(68.68)
and 11(68.46) were on par and significantly superior to i,

and 14. The increase due to i, over 1, was signifiecant,

The treatment n2(67.62) produced significantly higher
setting percentage compared to the two lower levels of
which n1(65.84) was superior to n, (63.11).

Setting percentage increased significantly with
successive increase in the application of potassium upto
the ka level (66.90).

Interaction between the main plot and sub plot treat-
ments had no significant effect on this yield attribute.

4.2.6 Sex ratig (Table 6, Fig.7)

The sex ratio, expressed as the number of female
flowers per hundred male flowers was significantly influenced

by irrigation, nitrogen and potassium,

Among the irrigation levels, 1,(18.84) was significan-
tly superior to the other three levels. The effect due to
13(18.74) over i, and i, and that due to 1,(18.32) ovor
11(17.41) was also significant.



id

increase in sex ratio due to no nitrogen (18.54)
ovor n, and n, and that of n1(18.38) over n,(18,12) was
also significant,

In the case of potassium, sex ratio duo to control
(18.91) was significantly superior to the two higher levels
of which k1(18.20) was superior to k2(17.79).

No marked influence was shown on sex ratio by the

interaction between main plot and sub plot treatments,
4,2.7 Fxuit vield per hegtaxe (Table 7(a) and 7(b), Fig.8)

The fruit yield was markedly influenced by levels
of irrigation, nitrogen and potassium.

Among the water management practices, the daily pot
watering (14) and 25 mm 695(12) treatunents were on par and
recorded tne fruit yields of 26230,80 kg and 26880.90 kg
pexr hectare respectively. These two treatments were signi-
ficantly superior to 1,(21108.85 kg) and 1,(19331.97 kg)

which were on par,

The increase in fruit yield with each successive
increase in the level of nitregen was positive and signi-
ficant upto the n, level., The ylelds obtained with Nay
n, and n, levels were 25821.10 kg, 23734.02 kg and 2061%,36 kg
resi.ectively. The rate of increase in fruit yield at n,



Table 7(a). Fruit yield and Field water use efficiency as
affected by levels of irrigation, nitrogen and
potassium,

Fruit yleld

Treatments kg per hectare Field water use

efficiency
kg per ha-mm

Irrigation levels

11(1703 mm) 26230,80 15.40
12( 536 mm) 26889.90 50.17
13( 286 mm) 21108.8% 73.81
14( 236 mm) 19331.97 81.92
F test Sig. Sig.
CL(0.09) 22%59.196 8.365
Nitrogen levels
ny {control) 20615,36 63.76
n, (50kg/ha) 23734,62 75.04
n, (100 kg/ha) 25821,10 82.50
F test Sig. Sig.
WL(0.09) 1921.483 6.113
rotassium levels
k, {contxol) 21534,.28 66.10
k. ( 50 kg/ha) 24061.82 76.41
ky (100 kg/ha} 24565.99 79 .24
F test Sig. Siq.
CD(0.0%) 1921.433 6.113
Madn plot X sub plot interaction (NK x I)
F test Sig. NS
5em ¥ - 10.404
CL(0.0%) 3977.591 -




Table 7(b) Fruit

and sub plot treatments

leld (kg/ha) as affected by interaction between main plot

Sub plot treatments

dain plot

cambinations i, i, 1,4 1,4 Mean
n k., 21683.94 19435, 21 20044,85 19052,36 20054,08
n kg 21602,62 22783, 67 20824.16 20621.91 21458,08
nok, 21172,.06 21843,.8% 18903,.34 19416,53 20333.94
nyk, 21923,.20 22357.39 21484,63 17333.07 20774,.%8
n1k1 30682.49 29822.10 21193.34 17724 .45 24855 .58
nyky 28318.%0 29718.18 24317.75 19940, 58 25573.76
“2‘0 28273.17 28904,0%5 20392.37 1753%,2% 23801.22
nok, 29984 .44 28875.80 22448,80 22178.13 2%871.78
nzkz 32436,37 38168.65 20371.00 20185.11 27T790.28
Mean 26230.80 26889.90 21108.85 19331.97

CD(0.0%) NK x I = 3977,591

i



and n, levels were 25 and 15 per cent respectively over
no nitrogen epplication.

Among the potassium levels, fruit yield due to
k2(24565.99 kg) and k,(24061.82 kg) were on par and
significantly supearior to k0(21534.28 kgl). It was seen
thet tne increese in yleld at ko and k1 levals wera 14

and 12 per cent respectively over no potassium,

cffect of the intera¢tion between the fertilizer
combinations of the main plot with irrigation treatments
of the sub plot was significant on fruit yield. Increase
in fruit yield at the highest level of nutrients (“2k2)

gii

was significant at higher frequencies of irrigetion (11 and

i,) as compared to lesser frequencies (13 and 4,). The
maximum fruit yields wsre recorded by the combination

nok, of the main plot with 12 end 14 levels of irrigation

in the sub plot.

4,3 Moisture studies

4,3.1 Field water use sfficiencys (Table 7(a), ¥i1g.8)
The data of field water use efficiency, calculated

as kilogram fruits per hectare millimeter of water used,

showed that levels of irrigation, nitrogen and potassium

had positive and significznt influence.



Among the water management practices, the treatments
which received irrigation at longer intervals viz, 14
(81.92 kg) and 14(73.81 kg) were on par and significantly
superior to the more frequently irrigated treatments 1,
and 1,. The effect due to $2(50.17 kg) as compared with
daily irrigation (15,40 k) was also significant,

Progressive increments in the level of applied
nitrogen showed significant increase upto n, level, The
water use efficiency at n,s Ny and n, levels were 63.76,
75.04 and 82.0% kg/ ha-mm Tespectively,

Among the levels of potassium water use efficiency
due to k, (79.24 kg) and k,(76.41 kg) were on par and
significantly superior to ko(66.10 kg).

No signific.nt influence was ebserved due to the

interaction between main plot and sub plot treatments,

4.3.2 consumptive use (Fig.9(a))

Differential irrigation treatments were starxted in

X1

early rebruary (16th day after sowing). Average daily consump=

tive use and total ¢ nsumptive use during the crop period
along with ct/Lo values and svaportion data are presented
in Table 8.

Total consumptive use and £t/:0 values wore maximum

in 4, (454 mm and 1.46) followed by 1,(327 mm and 1,0%)



Table 8. Consumpiive use, pan evaporation and soil moisture depletion
pattern during the growth period of cucumber

irrigation Jotal Total = Average  Total CFE Average Soil moisture
ireatment quantity consum- consum—~ during pan depletion pattern
of water ptive ptive cxop perlod evapora-
applied use use (90 days) tion Ey Depth Depletion
) (zm) (mm/day) (mm) (mm/day) "E;_ (em) (%)
25 ma 536 454 5.04 310.86 3.42 1.46 D15 32.6
‘(‘ii) 15230 27.5
3060 26.0
60-90 13.9
20 . 286 327 3.63 310.86 3,42 1,05  0-18 32,7
(1) 15-30 28.4
30=60 24,2
6090 14,7
0> - 236 287 3.19 310.86 3.42 092 013 33.1
(14) 15230 27.9
3060 24,0
6090 15.0

¥



and i4(2a7 ma and 0.92) respectively. In the cultivator's
practice of daily pot watering (11) consumptive use deter-
mination from scil moisture data was not feasible and hence
not calculated.

4.3.3 301l moisture depletion pattexn (Table 8)

The average relative soil moisture depletion from
four different soil layers in the root zone {(upto 90 cm
depth) was worked out for each drying cycle following
irrigation and the relevant data are diagramatically pre-
sent in Fig. 9(d). The figyures shaw that the top 1% cm
s0il layer accounted for 32 to 33 per cent of the total
moisture depleted. The total moisture depletion from
the top 30 em layer accounted for as much as 60 per cent
of the total water use, while the next 30 cm accounted for
only 24 to 26 per cent. Depletion was as low as 13 to 15
per cent in the last 30 cm layer. Thus, moisture depletion
decreased rapidly with depth. In comparison with wet
regimes, dry regimes extracted sligntly more soil moisture
fxrom the lowest soil lsyer.

4,4, Content of major nutrients in plants
4.4,1 Nitrogen (Table 9(a)).

The data of the percentage of nitrogen in plants
recoxdec on the 30th, 60th and 90th day after sowing showed



that nitrogen levels had significant influence while
potassium and irrxigation levels had no influence.

Among tha nitrogen levels, ny and n, were on par
and significantly superier to no nitrogen at all the
stages.

Interaction between the main plot and sub plot
treatments also had no influence at any of the three

'tlg.‘o

4.4.2 Phosphorus (Table 10)

Phosphoxrus content of plants was not significantly
influenced by water management practices, nitrogen and
potassium as well as the interaction between main plot and
sub plot treatments. However, a trend of increasing
phosphorus content was noted at zero levels of nitrogen

and potassium as well as drier moisture regimes.

4,4,3 Potassiup (Table 11(a))

The data on potassium content showed that neither
nitrogen nor the water management practices had any signi-
ficant effect during any ef the growth stages. However,
the diffexrent levels of potassium exerted marked influence
during all the three stages.

¥4



Among potassium levels, the treatments k, and k,
waere on par and significantly superior to Kge

No significant influence was observed at any of
tha stagee due to the interaction between main plot and
sub plot treatments,

4,% Uptake of major nutrients by plants
4,5,1 Nitrogen (Table 9(a) and 9(b), Fig.10)

The data on nitrogen uptake by plants recorded on
the 30th, 60th and 90th day after sowing showed signi-
ficant influence by water management practices, nitrogen

and potassium during all the three stages.

The nitrogen uptake due to the irrigation levels i,
and i, were on par and significantly superior to the other
two lovels, of which 13 was superior to i,, during all the
three stages,

Each successive addition of nitrogen significantly
increased the nitrogen uptake upto the n, level during all
the stages.

Among the various potassium levels, the increase in
nitrogen uptake by k, ovor the two lower levels and that
of k1 and ko were significant,

3d
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Table 9(a) Content and uptake of nitrogen as affected by levels

of irrigution, nitrogen and potassium,

Content (%) Uptake (kg/ha)
Treatments
30th 6Cth 9Cth 3Cinh Goth 30th
day day day day day day
Ixzigation levels
i, 2.4% 1.94 .98 3,98 33.6% &5, M
i, 2,957 1.99 1.98 10,47 39.75  A7,37
i, 2,33 1.91 1.9 8.47 30,63 51,91
i, 2.16 1.90 194 .64 <7.89 47,27
F test NS NS S5 31g. 343, Slg.
Shat 0.164 LCo172  CU.505 - - -
W(v.09) - - - 0.5%1 2,737 4,639
Nitrogen levels
0, 2,20 1.91 1.94 6.69 23,61 40,01
n., 2.50 2,02 2,05 9.54 36,33 61.%8
"y 2.9 2.19 i.22 10,44 42,76 72.48
F test Sig. Sig. Sig. 51qg. 349, Sig.
w(U.098) 0,293 0,23¢ 0,244 0,693 2.483 5,904
Potassium levels
ko 2,44 1.91 1.9% T.75 30.,% 51,77
k4 2,49 1.92 1.99 8.94 34,26 58,07
ko 2,45 1.96 1.99 9.98 37.89 64,22
F test NS NS NS S5y Siqg. Siq.
Skm T Vo136 w1y Let21 - - -
Ch(0.,0Y) - - - 0,693 3,453 5,904
Main plot x sub plet interaction (NX x I)
F test NS NS NS NS Si¢. Sig.
SEx T C.198 0.187 0.191 0,734 - -
Ch{C,.0%) - - - - 5.998 8,646




Table 9(b). Uptake of nitrogen (k3z/ha) as affected Ly interaction between
main plot and sub plot treatments on the 60th and 90th day.

ain 60th day 90th day
% _
plot Sub plot treatments Sub plot treatments
combina —
noko 24.2%5 21.68 22,37 21.24 22,39 41,170 36,74 37.92 36,00 37.9%
a°k1 £4,15 25,51 23.26 23.03 23.%9 40,94 43.23 39.43 3%.04 40,66
a1k° 32,80 33.47 32,13 28,77 31.04 55.%9 56,72 54.45 43,68 52,61
a1k1 46.21 44 .89 31.6¢ 26,37 37.2¢ 78.32 76.08 53.69 44 .5 63,19
n1k2 44,89 47.03 38.76 32,06 40.68 76.78 79,71 65,70 54,34 68,95
nzkc 46,00 47.21 32,9% 28.21 38.%9 77.96 80,01 955.84 47.82 65.41
n2k1 48983 46099 36.35 35990 43.&2 82076 ?9065 61 o61 60&85 71 P 22
ako 55.38 64.87 35,39 35,09 47.68 93.86 109.9% 359.99 ¥3.4T RO.81
Mean 38.6% 39.7% 30,63 27.89 65,31 67.37 51,91 47,27

Co{0,05) NK x I = 5,998

CL(0.,05) NK x I = 8,046

»”
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Except on the 30th day, the interaction between the
NK combinations of the main plot and irrigation levels of
the sub plot significantly influenced nitrogen uptake.
The uptake of nitrogen at the highest level of nutrients
showed significant inc¢rease at higher fregquencies of
ixrigation (i, and §,) compared to dry regimes. Thus the
highest uptake was recorded by the combination of n,k, of
the main plot with i, and i, levels of irrigation in the
sub plot.

4,5.2 gnosphexus (Table 10, Fig.10)
The phosphorus uptake by plants recorded on the 30th,
60th and 90th day after sowing showed that irrigation,

nitrogen and potassium levels exerted significant influences

during all the three stages.

Among the irrxigation levels, the treatment i, was
superior to the gther three levels on the 30th day, but
was on par with i, on the 60th and 90th day, [uring all
the three stages 1, was superier to i, and 1,. However,
i, was superior to i, only on the 30th day and they were
on par during the 60th and 90th day.

The increase in phosphoxus uptake due to progressive
increase in the levels of nitrogen was significant upto ny

level during all the three stages.



Table 10, Content and uptake of phosphorus as affected by
levels of irrigation, Nitrogen and potassium,

Treatment Content (%) Uptake (kg/ha)
levels 30th 60th O0th  ~30th 60th  90th
day day day day day day
Irrigation
i, 0.71 0.31 0.3% 2.86 6,12 11,63
1, 0.75 0.31 0.3 3.04 6,30 11,97
i, 0,68 0632 0.38 2,48 5,32 10,11
i, 0.66 0+35 0,40 2,04 5,29  10,0%
F test NS NS NS Sig. Sig. Sig.
SEm & 0.855 0,061 0,069 = - -
(L(0.05) = - - 0,152 0,516 0.989
Nitrogen
ng 0.69 0.33 0.38 2,12 5,21 9.90
n, 0,70 0,32 0.37 2,66 5,73  10.89
n, 0,73 0,32 0,37 3,04 6,33 12,03
F test NS NS NS sig. Sig. Sig.
SEm = 0,063 0,055  0.,0%2 = - -
CL(0.09) = - - 0,137 0.438 0,868
Potasslum
Ko 0,75 0,32 0.37 2,40 %5.19  9.86
Kq 0.73 0,33 0.36 2,61 5,86 11,01
k, 0,69 0.33 0,36 2.81 6.32 12,13
F test NS NS NS Sig. Sig. Sig.
SEm" 0,063 0,055 0,092 = - -
CL(0.,05) = - - 0.137 0,438 0,868
Main plot x 5Sub plot interaction (NK x I)
F test NS NS NS NS NS NS
SEm & 0,113  0.107 0,109 0,193 0,674 1,285




rhosphorus uptake increased significantly due to
the increase in level of applied potassium also upto k,
level during all the stages.

Interaction between main plot and sub plot treatments

had no influence on phosphorus uptake.

4.5.3 Potagsium (Table 11(a) and 14(b), Fig.10)

Significant influence on potassium uptake was shown
by levels of irrigation, nitrogen and potassium during all
the three growth stages.

Among the water management practices, the treatments
i, and 140 were on par and significantly superior to i, and
140 hHowever, i, was superior to i, only on the 30th day.

Successive increments in the level of nitrogen appli-
cation significantly increased the potassium uptake upto

n, level during all the three stages.

The incre.se in potassium uptake by increasing the
levels of applied potassium was positive and significant
upto k, level at all stages,

Lffect of interaction between the main plot and sub
plot treatments was significant only on the 60th and 90th
day. Response to the highest levels of nutrients was more
pronounced and significant at wetter regimes (11 and 12) as
compaxred with drier regimes (13 and 14). The highest uptake



Table 11(a). Content and uptake of potassium as £fected by
levels of irrigation, Nitrogen and potassium,

Treatment Content (%) Uptake (kg/ha)
levels  35%h Goth — 90th ~ ~30th  €0th  O0th
day day day day day day
irrigation
11 4,14 2.45 2,33 8.56 48,61 77.16
12 2,49 2,46 2,35 9.16 50.17 79.63
13 2.09 2,43 2,31 7.60 38,86 61.68
14 2,01 2,42 2,31 6.18 35,63 56.55
F test N5 N3 NS Sig. S5ig. Sig.
SEm = 0.193 0,204 0,196 = - -
CL(0.05) = - - 0.817 4,679 7.428
Nitrogen
ng 2.2% 2,43 2,31 6.86 37.97 - 60,27
n, 2,09 2.42 2,31 7.9% 43,62 69.24
n, 2,12 <. 47 2,35 8.81 46,26 76.76
F test NS NS NS Sig. Sig. 51g.
SEm X 0.149 0,153  0.142 =« - -
CL(0.,05) = - - 0,786 4.186 6,645
Potassium
ko 1.81 2,03 1.94 5.73 32,43 51.47
k1 2,34 2,59 2,43 8.38 45.47 72,17
k2 2,35 2,68 2.56 9.92 52,06 82,63
F test S5ig. Sig. Sig. Sig. Sig. Sig.
ClL(0.,0%) 0.278 0.289 0.282 0.786 4,186 6.645
Main plot x Sub plot interaction (NK x I)
F test NS NS NS NS Sig. 51ig.
SEm = 0,299 0,318  0.306 0.884 « -
CL(0,05) = - - - 6.192 10,765




Table 11(b) Uptake of potassium (kg/ha) as affected by interaction between
main plot and sub plot treatments on the 60th and 90th day.

60th day

90th day

:Ig: Sub plot treatments Sub plot treatments

:ggﬁina— i, i, i, 1. Mean 1, 1, 1, 1, Mean
ncko 32,63 29.18 30.11 28,59 30.13 51.80 46.32 47,80 45.33 47.83
n°k1 40,72 42,99 39.21 38.82 40.43 64,64 68,25 62,25 61.63 64.19
“akZ 45.14 46,91 40,52 41.% 43,43 71.66 73.83 64,32 65.98 68.9%
n1k° 32,99 33.67 32,32 25,92 31.24 52.38 953.45 91.31 41,16 49,38
n1k1 58.24 56.58 39.93 33,23 47.00 92,45 89.81 63,38 52.7S9 74,60
n1k2 59.69 62,53 51.54 42,63 54,10 94.75 99.27 81.82 67.68 85.88
nzko 42,77 43,90 30.64 26.24 35.89 67.91 69.70 48.64 41.66 56.98
a2k1 $6.89 54.75 42,35 41,83 48.95 90.31 86.92 67.23 66.40 TI. M
nzkz 68.07 79.74 43,51 43,13 58.61 108,06 126,58 69,07 68.47 93,04
Mean 438,61 50.17 38.86 35.63 T7.16 79.63 61.68 56,59

CL(0.08) NK x I = 6,192

CD(0.09) NK x I = 10,76%



was observed by the combimation of nok, of the main plot
with 12 end 11 levels of irrigation in the sub plot.

4,6 Soil fertility status:
4.6.1 avajlable nitrogen content (Table 12)

Available nitrogen content of the soil was markedly
influenced by nitrogen application alone. The nitrogen
lavels n, and ng were on par ana signiiicantly superior

t0 no nitrogen application.

Eventhough water management practices had failed to
show significant influence on available nitrogen content,
it tended to be higher in drier regimes,

Interaction between main plot and sub plot treatments

had no appreciable =ffect on this soi)l character,

4.0.2 Avellehle phosvhorus conkent (lebie 12;

Available phosphorus content did not vary signifi-
cantly due to ths levels of irrigation, nitrogen and
potassium 28 well as interaction between main plot and sub
#dot treatusents.

4,6.3 (Table 12)

Jnly the levels of applied potassium showed signifie
cant influence on avuilable potassium contsnt of the soil.
The levels k2 and ky were on par and significantly superior
to no potassium application.



Table 12. Available ststus of major nutrients in the soil

as affected by levels

rrigation, nitrogen and

potassium.
cment Aziilable A:ailahlo Av:ila?lc
“ & r
e WM TEURT A
irrigation levels
14 83.0% 12.88 71.5%4
12 83.62 12.29 T1.74
i, 84,41 12,06 72.98
14 84,62 11.97 73.06
F test NS NS NS
5Em & 2,018 0.598 2,182
titrogen levels
n, 77.27 12,22 71.83
ny 85,63 12.30 72,33
n, 89.00 12,38 72.80
F test 546, NS M&
sEm ¥ - 0.423 2,068
GL(0.05) 3.962 - -
Fotassium levels
L 83.51 12.27 68.48
k4 84,09 12.29 74,02
kg 84,40 12,34 T74.46
F test NS NS Sig.
5Em ¥ 1.996 0.423 -
C(0.09) - - 4.082
Main plot x Sub plot intsrastion (NK x I)
F test NS N5 N5

sEm ¥ 4,008 0.721 5.164
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An increasing trend of soil potassium content in
drier regimes was noticed eventhough it had notreached
the level of significance.

This eharacter also was not influenced by the interw-

action between main plot and sub plot treatments.

4,7 Correlation studiess

The data on fruit yield was tested for correlation
with growth characters, yield components and uptake of
major nutrients and the correlation coefficients are
presented in Table 13,

Yield had positive correlation with growth characters
such as length of vine, number of leaves, Leaf Area Index

and dry mattar production on the 90th day.

Yield components such as averags length, girth and
weight of fruit, number of fruits and fruit sstting percent-
age had positive correlation with yield. Howaver, sex ratio,
expressed as number of female flowers per hundred male

flowers, showed a negative correlation with yleld.

Positive correlation with yield was also shown by
total plant uptake of nitrogen, phosphorus and potassium
recorded on the 90th day.



Table 13, Correlation Studies

e

&

Lo

Character correlated with yleld Correlation
coefficient
A pEgwth chopactess
1. Length of vine + 0.68*
2, Number of leaves + 0.73"
3. Leaf Area Index + 0,71
4. Dry matter production (90th day) + 0.82"
B. Yield components
1. Average length of fruits + 0.75*
2. Average girth of fruits + 0,61
3. Average weight of fruits + 0,27
4. Number of fruits harvested + 0.70"
5. Fruit setting percantage + 0.51*
6, Sex ratio - 0,67
C. Lgtake of msior putxients
1. Nitrogen = 90th day + 0,72"
2, Phosphorus- 90th day + 0,33
3, Potassium = 90%th day + 0,69

# Significant at 5 per cen: level



DISCUSSION
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CISCUSSIOIN

The results of an experiment c:arried out in a
loamy sand soil of the Agronomic Research Station,
Chalakkudy to study the influence of different water
management practices and levels of nitrogen and potassium
on Cucumber raised in summer rice fallows, presented in

the preceeding chapter, are discussed below.

5.1 Growth purameters;

The growth parameters viz., length of vine, number
of leaves, Leaf Area Index and dry matter production were
recorded on the 30th, 60th and 90th day after sowing.

The analysis of the data showed significant influence of
water management treatments and fertility levels on all
the growth parameters mentioned above at all the three
stages oi observation (Tables 3, 4(a), 4(b)).

Growth, the irreversible gain in dry matter, is the
sum total of the vital metabolic process of cell division
and cell enlargement. Water deficit and water stress
adversely affect both these processes, of which cell
enlargement is more affected (Begg and Turner, 1976;
Cocueci g% al. 1976). In general, growth is suspended
during moisture stress and resumed upon its elimination

(srnon, 1975). The poor growth recorded by plants under



stress would be attributed to the effect of water stress
on the above mentioned two vital processes of growth,

The favourable influence of higher levels of irrigation
noticed within a period of 15 days after the application
of the differential treatments could thus be explained as
the stimulation of metabolic activities cue to higher
moisture availability, Similar results were reported by
Flocker g% 3l (1965), Cummins and Kretchman (1574),
rscobar and Gausman (1974), Mathew (1981), Ortega and

nretcaman {1:982) and Thomas (1984) in various crops.

The results showed that amang the water management
treatments, tne higher levels of irrigation viz,, irrigation
at 25 ma CrE and daily pot watering, had significantly
increased the length of vines, number of leaves, leaf area
index and dry matter accumulation, Cucurbits require
considerable amount of moisture when msking their most
vigorous growth and upto the timethe fruits are mature
(vhitaker and Cavis, 1962), In general, irrigation at 25 mm
CPE showed a trend of increasing growth than daily pot
watering., The slightly reduced growth obsexrved in the daily
irrigated treatments could be attributed to the possible
increase in lesching loss of nutrients oeyond the rootzone
leading to & reduction in the uptike of nutrients as noticed
in the present study (Tables 9,10,11), Similar results
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were earlier reported by Tomitaka (1974) and Loss et al
(1977)., Further, plant growth and root development in
field grown cucumber has been reported to be better follow-
ing weekly flood irrigation than pot watering by Mac
willivray (195%1).

The treatments to which 5 ¢m water was applied only
when the CPE values reached 50 mm (4.) and 75 mm (1,) might
have resulted in stress conditions. The effect of the stress
might have reflected on all the growth parameters. The
lower LAI could be attributed to the fewer number of leaves
and lesser leaf area. The process of leaf production and
expansion are largely dependant on moisture rejgimes and
nutrient sugply (Arnon, 1979). A steep decline in LAI was
reported by several workers in crops when the leaf water
~otenticl vwas deocreased to a few bars, A reduction in leaf
area due to moisture stress was re;orted by Cummins and
~retchman (1974), Escober and Causman (1974) and Ortega
and Kretchman (1982) in cucumber while in related crops
similar results were reported by Arnon (197%), Begg and
furner (1976) and Thomas (1984,

As evicent from Table 4(a) and Fig.% the dry matter
production at all the three stages increased with increase

in soll wetness. The amount of dry matter production depends
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upon the effectiveness of photosynthesis of the crop

and further more on plants whose vital activities are
funetioning effectively (Arnon, 1975). The leaves of a
plant are the main organs of photosynthesis and LAI {is

the hest measure of the capacity of a crop for producing
dry matter, Hence, the dry matter production which is
dependant on the growth parameters like vine length,

leaf number and LAI, showed significant increase in

wetter regimes, Lower photosynthetic efficiency, which
was evident from low LAI in less frequently irrigated plots,
might be a major reason for the poor growth and low dry
matter production in those treatments. Similar results
were earlier reported by Cummins and Kretchman (1974),
Ortega and sretchman (1982) and Thomas (1984) in cucurbits,

increasing doses of nitrogen and potassium had
resulted in significant increase in the number of leaves,
length of vines, LAIL and dry matter produstion. The soil
of the experimental site could be rated as poor in availa-
ble nitrogen and potassium and medium in available phosphorus,
siynificant response to the applied nutrients could be
attributed to the low fertility status of the soil. Similar
responses were previously reported by Miller (1958),
Ermorkbin and Naumenko (1973) and Tserling et al (1979) in

cucumber.,
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The role of nitrogen is importint as an essential
constituent of chlorophyll, which has got a direet bearing
on the rate of piotosynthesis, and as a constituent of
protein for the promotion of the growth of meristematic
tissues (iisdale and Nelson, 197%). Higher dose of nitrogen
increased its avallability to the ¢rop whiech might have
resulted in increased vine length, leaf number and leaf
area for higher dry matter production. Similar results
have been observed by #¢ Collum and Miller (1971),
rettiet (1971) in cucumber, wilcox (1973) in muskmelon,
tleAldy and moustafa (1978) 4in cucumber, Oguremi (1978) in
water melon, Handawa (1981) in muskmelon, Rajendran (1981) in
punpkin and Thomas (1984) in bittergourd.

Increasing levels of potassium also significantly
increased the  rowth parameters even from the early stages.
The role of potassium as an essential element for promotion
of growth of meristematic tissues has been well established
(Tisdale and iNelson, 1975). Absence or decreased level of
potassium resulted in markedly poor growth right from the
seedling stage, This can be attributed to reduced 602
fixation by the leaf-like photosynthetic cotyledons of the
cucumber seedlings which in turn will result in a lower
level of export of photosynthatee from the cotyledons to

other parts. Adverse effects of potassium deficiency and
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trie necassity for adequate external supply of the nutrient
were reported in cucumber by iMc Collum and Miller (1971),
renny g8t al (1976), tleaidy and Moustafa (1978) and
Sugimaya and Iwata (1979),.4in musk melon by Randawa (1981)
and in bittergourd by Thomas (1984),

interaction between nutrients (I and K) with
irrigation on dry matter production showed that the response
to higher levels of nutrients was more pronounced and signie-
ficant with fregquent irrigation schedules (i1 and 12). The
results corroborate with the findings of Sorna (1976),
nartmann and waldhor (1978), Mathew (1981) and Thomas (1984)

in different crops.

5.2 Yield components

Irrigation treatments significantly influenced the
characters gontributing to fruit yield namely number of
fruits, mean length of fruit, fruit setting percentage and
sex ratio (Tables 5 and 6),

irrigation at 25 mm CPE (i,) and daily pot watering(:.
significantly incre.sed the number of fruits per plot, mean
length of fruit and fruit setting percentage.

Favourabie influence of optimum moisture on yield
attributes h.ve baen reported by Flocker g} al (1965),
molnar (1965), Jassal et al. (1970) and iWeil and Zunino (1972)
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in melons, Singh and Singh (1978) in bottlegourd, round
yourd and water melons, Ortega and Kretchman (1982) in
cucumber, Pew and Garcdner (1983) in muskmelon and Thomas
(1584) in bittergourd. Considerable amount of photosynthates
are transported into the fruit during the period of fruit
development and hence that period is very eritical in the
reproductive cycle of a plant (Kaufman, 19723 Tisdale and
Nelson, 1973), Optimum moisture supply in 25 mm CPE irriga-
tion and pot watering would have increased the avallability
and supply of plant nutrisnts resulting in better growth
and translocation of photosynthates to fruits.

ihe moisture stress in treatmsants receiving irrigae
tion at 50 mm CPi (13) and 75 mm “PE (14) might have affected
the metabolism of the plants resulting in retardation of
the floral primorida development which in turn was reflected
by fewer number of flowers and fruits in those treatments,
vesides, it might have adversely affected fruit set proba-
bly through the increased abscission of flowers and fruits,
All these might have contributed to the decrease in the
numnber of fruits produced under less frequent irrigation
schedules (13 and 14). Stress conditions also would have
seriously hindered the production and translocation of
metabolites to the fruits., Similar results were reported
by Czao (1957) in cucumber, Molnar (1965) in melons,
~aufman (1972) in various crops and Thomas (1984) in
bittergourd,
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Aprlication of nitrogen and potassium significantly
increased the number of fruits, mean length and girth of
fruits and fruit setting percentage. However, the mean
weight of fruit was significantly influenced only by
nitrogen (Tables 5 and 6).

The favourable influence of N and K on yield attri-
butes can be ascribecd to the increased availabllity and
uptake of plant nutrients for the initiation of floral
primordia and procuction of larger amounts of cry matter
through photosynthesis, 4he translocation of & larger
Guantity of photosynthates tv the frulis night have resulted
in the higher mean length, girth and weight of fruits,
#iller and i.ies (1958) showed thet cucumber j;lants receiving
higher level of nitrogen produced three times as many
fruits than those with low nitrogen level, and that the
length to diameter ratio of the fruits was increased by
high nitrogen. Favourible results of nitrogen application
on ylield components were reported by Jassal et al (1970) and
Pandey et al, (1974) in muskmelon, Oguremi (1978) in water
melon, Rajendran (1981) in pumpkin and Thomas (1984) in
bittergourd, Agarwala and Sharma (1976) observed that size
of fruits was sialler and maturity advanced when nitrogen
sup;.ly was a limiting factor, Favourable influence of
potassium application on yleld attributes has been advanced
by Kajendran (1981) in pumpkin.,

E
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An interesting observation is that the sex ratio
followed a reverse trend with the other yield contributing
parameters., The ratio of female flowers per hundred male
flowers decreased under higher freguencies of irrigation
aa well as with increasing levels of nitrogen and potassium,
This is because the production of male flowers in proportion
to female flowers was less under conditions of moisture
stress and lower levels of nutrients. Rekhi gt 31 (1968)
reported significant variation in sex ratio in musk melon

due to nitrogen application.

5.3 Fruit yield

The fruit yield increased with increase in the wetness
of soil. The maximum yield was recorded by irrigation at
25 am CPE (1,) and it was on par with daily pot watering (14)
Irrigation at 50 mm CPE (13) and 75 mm CPE (i,) were on par
and significantly inferior to wetter regimes. The increase
in yield by the frequent irrigation schedules (i, and i,)
over irrigation at 50 mm CPE (i5) ranged from 24 to 27 per
cent and that over 75 mm CPE (1,) ranged from 35 to 29 per
cent (Table 7(a), Fig.8).

The importance of photosynthesis as the basic proces
to harness sunlight and production of sugars from 032 is
well established. Leaves act on the main organs for photo-

synthesis and the effectiveness of dry matter accumulation



will therefore deyend on their photosynthetic efficiency
(rxnon 197%). The production of higher amounts of photo=
synthates with the aid of a largor leaf area and subsequent
translocation of these metabolites to the fruits at a rapid
pace due to increised moisture availability under wetter
regimes (25 mm CrE and daily pot watering) might havs contri-
buted to higher yields. The observed increase in yield
with increase in soil wetness ¢an also be attributed to a
more or less similar trend noticed in yleld attributes like
number and length of fruits and setting percentage. This i¢
to be expected since fruit yield is the manifestation of ths

cuniulative effect of these characters,

Higher yields st optimum moisture regimes was reported
in cucumber by several workers such as Fleming (1936),
Fronlich (1959}, Lunkel (1966), Varga (1971), Dimitrov (1974),
Jagoda and Kaniszewski (197%), Krynska (197%), Pavlov (1976),
and Smittle and Threadgill (1982), Similar rssults in other
cucurbits were reported by Jassal g% 3) (1970), Psstova and
Fsstova (1973) and Thomas (1984),

The significant reduction in yield in the less frequen-
tly irrigated treatments, viz. those at 30 mm CPE (i4) and
75 mm CPE (1,) can be ascribed to the adverse efiects of
stress on the physiology of growth, reproduction and fruit
development (. xamer, 1969), Reduction in yield under moisture
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stress was observed by Varga (1973}, Cummins and Kretchman
(1974, and Ortega and Xretchman (1982) in cucumber and
Thomas (1984) in bittergourd,

The application of both nitrogen and potassium signi-
ficantly increased the fruit yield. The percentage increase
with 50 and 100 kg/ha of nitrogen over the control was 1% and
2% and the corresponding figures for potassium were 12 and 14
respectively., However, the higher levels of potassium were
on par (Table 7(a), Fig.8).

The soil of the experimental field was low in availa-
ble nitrogen and potassium and hence increased supply of
these nutrients to the crop, in general, had lead to the
increased uptake of these nutrients (Tables 9(a) and 11(a)).
This has resulted in better growth and favourably affected
the yield attributing characters resulting in higher yields.
The importance of major nutrients on the synthesis of carbo-
hydrates, amino acids, proteins and other metabolic products
which contribute to yield has been highlighted by Tisdale
and Nelson (1973) and Agarwala and Sharma (1976). Under
conditions of nitrogen and potassium deficiency , over 350
per cent reduction of the potential yield was reported in
cucumber by Adams (1978).



The favoursble effect of nitrogen and potassium on
yield of cucumber and other cucurbits have been reported
by Lhesi gt 3] (1966), Padda gt al (1969), Jassal et al
(1970), Jagoda gt 3l (1970), Roorda Van Eysinga (1970),
Mc Collum and Miller (1971), Sharma and Shukla (1972),
nilcox (1973), Bradley gt al (197%), Ivanov and Surlekov
(1975), Jagoda and Kaniszewski (1973), Krynska {1979),

1ug

varma (197%), wmiecik (1976), Doss gt al (1977),Mahakal et al

(1977), Yakubitskaya (1977), Bhosale et al (1978),
williams (1978), Bradley et al (1979), Feigin (1977),
Ishkaev and Ibragimov (1980), Hajendran (1981) and
Thomas (1964).

Interaction between the nutrients and irrigation
had significant influence on yield (Table 7(b). Increase
in yield due to higner levels of nitrogen and potassium
was more pronounced and significant with frequent irrigae
tions (i, and 1,). Cucurbits require considerable quanti-
ties of molisture coupled with heavy fertilizer application
when making their most vigorous growth and upto the time
the fruits become mature, if maximum yields are to be
realised (#hitaker and Davis, 1962). Existence of optimum
soil moisture conditions is a pree-requisite for the plants
to be able to absorb and utilize the applied fertilizers

from the soil,
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Increased transpiration under high evaporative demand
and f.vourable moist conditions of the soil increases the
rate of uptike of nutrients as : result of mass transfer
of ions through the transpirational stream (Ghildyal,1:71).
In the present study the higher irrigation freuencies
would have increased the availability of nutrients at
higher doses of fertilizers leading to an increased uptake
of major nutrients and higher fruit yield (Table 9(b) and
11(b). Higher deman. for nitrogen and potassium under
irrigated co.icitions due to decrease in tissue nutrient
levels have been observed by O'Sullivan (1980C). The
results are in agreement with the findings of Molnar (1965),
Borna (1976), Hartman and waldhor (1978) and Will (1979)

in cucurbits,
5.4 oisture studies:

The results revealed that the field water use effici-
ency increased with decrease in the 1level of irrigation and
increase in the level of fertilizer application (Table 7(a)
Fig.8).

Irrigation at 75 mm CPE showed the highest field water
use efficiency which was followed by irrigation at 50 mm
CPE but the former treatinent was on par with the latter,
Both the treatments which received irrigation at higher
frequencies, ie. irrigation at 25 mm CP: and daily pot

watering, showed poor water use efficiency, the values
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being the least in the cultivator’s pr.ctice. Water use
efficiency is likely to increase with decrease in soil
moisture supply until it reaches the minimum critical
level because pliants may actively try to economise water
loss in the range from inimum critical level to optimum
moisture level, However, the total production from a
unit area decreases as the available soil moisture falls
below the optimum (Singh and Sinha, 1977). water supplied
above the optimum moisture level may be lost in the form
of excessive evaporation, excessive transpiration or even

as deep percolation,

Low water use efficiency in higher moisture regimes
may be attributed to higher values of consumptive use and
percolation losses with a comparatively lesser magnitude
of difference in fruit yield (Prasad and Singh,1979).
These findings are in line with those of Vittum and
Flocker (1967), Borna(1969), Loomis and Crandall(1977),
Singh and Singh (1979) and Thomas (1984),

Application of both nitrogen and potassium showed
significant increase in water use efficiency. Application
of 100 kg/ha dose of each nutrient showed the highest water
use efficiency, probably due to the increased yield with
the same juantity of water applied. This is in agreement
with the results obtained by Prasad and Singh (1979),
Sharma and Parashar(1979), Pal and Hukeri(1979) and Thomas
(1984) in different crops.
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The consumptive use increased with increasing frequency
of irrigation. The highest value was recorded by irrigation
at 25 mm UPE which received ten irrigations during the cropp=
ing period of 90 days (Table 8). Freguent moisture supply
would have created a condition favourable for an increased
rate of transpiration from the plant surface and evaporation
from the soil surface. This increase in evapotranspiration
would have resulted in a concurrent increase in the consump-
tive use under high frequency irrigation, Similar observations
have been reported earlier by Konishi(1974),Loomis and
Crandall(1977), Henxel(1978),Prasad and 5ingh(1979),Sharma
and Parashar (1979) anc Thomas (1984),

kaxiuum depletion of soil moisture was seen from the
top 15 cm layer, irrespective of the irrigation frejuency and
then gradual.y decreased with tne increase in soil depth
(Table 8, Fig.9(b)). The high soil moisture depletion from
the top 15 cm layer is due to the fact that, besides transpi-
ration from plant surface, losses due to evaporation from
the soil surface also occur, The moisture depletion from 15
to 30 cm layer,eventhough lower than the top layer,was higher
than the next 30 cm layer below, The top 30 cm layer accounted
for as high as 60 per cent of the total depletion. Increased
moisture extraction from the upper layer under wettex regimes
may be attributed tu the better ramitication of roots in that
layer(Prasad and $5ingh,1979). The rate of moisture depletion
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decrease¢d rapidly with increases in soil depth upto 90 cam.

It was as low as 15 per cent in the 60 to 90 cm layer. The
slight increase noticed in the moisture extraction from the
lower layer under drier regimes as compared to wetter regimes
ray be due to the fact that moisture stress might have induced
deeper penetration of roots resulting in increased extraction
of soil water from those layers (Flant at al. 1969). The
results clearly suggest that the effective rootzone of
cucumber is in the top 90 em soil layer as very little root
activity occurs below that depth. These findings corrobarates
with those of Loomis and Crandall (1977) 4in cucumber,
Importance of root mass and their activity in soil moisture
depletion was reported by Gardner {1968). Similar results

on soil molisture depletion on cucurbits were earlier reported
by Gautham and Lasthane (1970). Belik and Vaselovski (197%),
Zabara (1977) and Thomas (1984),

5.5 Content anc Uptake of majer nutrients

Irrigation did not influence the content of major
nutrients. However, it resulted in significantly higher
uptake of major nutrients due to the increased dry matter
production (Table 9(a), 10 and 11(a)).

Moisture controls the concentration and availability
of various nutrients in the soil. 5o the availability of

water is of great importance to plants to absorb nutrients
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and for the soil to supply them (Tisdale and Nelson, 1975;
Agarwala and Sharms, 1976). Wetter moisture regimes (i, and
i,) might have resulted in increased availability of
nutrienta and root activity leading to higher uptake of
nutrients as compared to drier regimes (i, and 1,). These
results are in agreement with those of Srown gt al (1960),
3ingh (197%9), Cocueci gt a) (1976) and Thomas (1984) in
cucurbits., BEventhough the cultivator's practice of daily
pot watering ensured sufficient moisture in the root zone,
it might have resulted in leaching of some quantity of the
soluble nutrients (N and K) beyend the root zone.

Application of nitrogen and potassium at higher levels
significantly increased the percentage content of the
respective nutrients in plants (Tables 5(a) and 11(a)).

in general, fertilizers 1. crease the reserve of
mobiles nutrients in ths soil which favours a higher nutrient
content in various plant parts (Largskii, 1971). Increass
in the plant content of the applied nutrient has been reported
by Tayal g% al (1963), Lacascio (1967), Grozdova (1970),
Jassal et al (1972), Tesi gt 3l (1981) and Thomas (1984)

in cucurbits.

Ths uptaks of nitrogen and potassium followed the
same trend as that of dry matter production and the nutrient
content in plant parts (Table 9(a) and 11(a), Fig.10).
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According to Tanaka gt al (1964) tho nutrient uptake is
controlled by factors like nutrient availability in soil,
nutrient absorption power of roots and the rate of increase
in dry matter, Increased uptake of nutrients due to ferti
lizer application can thus be ascribed to direct manurial
efiects and increased tapping of nutrients from ths soil on
account of increased vigour and growth of roots. Ths
findings of Thomas (1984) are on similar lines.

Ths phosphorus uptake was significantly affected by
the levels of irrigation as well as nitrogen and potassium,
The differential dry matter production recorded in the various
irrigation and nutrient levels, without any appreciable varia-
tion in the content of phosphorus in the plant parts is the
mzin reason for the significant variation in phosphorus
uptake at different stages. Moreover, the available phos-
phorus g¢ontent of the so0il is reported to increase with
increased frequency of irrigation by Sharma and Yadav (1976)
resulting in higher plant uptake, Similar variations in the
uptake of phosphorus with change in moisture regimes and
nutrient status of the soil was reported by Largskii (1971),
Muthuvel and Krishnamoorthy (1980) and Thomas (1984),

Interaction between the nutrients and irrigation in
the uptake of nitrogen and potassium on the 60th and 90th day
(Table 9(b) and 11(b)) also followed a trend similar to that



of dry matter production. Increased uptake of nitrogen

and potassium due to the applicatiocn of those nutrients

at higher levels could be obtained with freguent irrigations.
Requirement of higher doses of nitrogen and potassium under
irrigated conditiocns was reported by Mengal and Braunschwelig
(1972) and will (1979) in cucumber. Similar results were
reported by Czao (1957), Borna (1976),Hartmann 2nd waldhor
(1978), 2'Sullivan (1980) and Thomas (1984) in cucurbits,

5.6 S0il fertility status

The soil chemical properties determined after the
final harvest showed a significant increase in available
nitrogen and potassium in treatments where the application
of the respective nutrients were at higher levels, 7This
may be attributed to the direct effect of the applied fertili.
zers that was not utilized by the crop. Similar arguments
were put forward by Downes and Lucas (1966), bains (1567),
Largskii (1971), Mani and Ramanathan (1980), Mathew (1981)
and Thomas (1984) in various crops.

5.7 Correlation studies

The results revealed significant correlation of yield
with growth characters, yield components and uptake of major
nutrients. cxcept sex ratio which showed negative correla-
tion, all the characters showed significant positive correla-
tion (Table 13).



Yield is the result of a series of biophysiological
processes which starts from sowing and ends with harvest.
AL each and every step in this process, the effect of
various bicmetric as well is yield attributing factors
will contribute to the ultimate yield.

optimun soil moisture and adequate nutrient supply
will result in optimum plant growth. The seedling which
eniexges out of the seeds contributes to the formation of
the frame work on which the photesynthetic units will be
located. Thus the length of the vines determine not only
the reacn and spread of the plant canopy over the ground
area but also controls the positioning of the leaves in
such a manner that the ultimate aim of harnessing as much
solar energy as possible through photosynthesis is achieved
effectively. wsoreover, in a crop like cucumber with spread-
ing type of vines, the role of longer vines in providing
largor number of flowering and fruiting points is a very
important factor in deeiding the effectiveness of photo-
synthate accumulation. The canopy strength of any plant
decides the efficiency of its photosynthetic machinery,
Eventhough, in a succulent crop like cucumber, the photo-
synthetic vines may contribute a part of the total dry

matter production, the major eontributors are the lsaves,
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in the circumstinces cited above it is imminent that
biomgtric characters like lenjth of vine, number of
leaves and leaf area index have a positive correlation
with ultimate fruit yleld. Similar findings have been
advanced by Flocker_gt al. (1963), Cummins :nd Kretchman
(1974, and Oguremi (1978).

The effect of adequate nutrient supply under
optimum moisture regimes naturally leads to a general
improvement in plant growth which in turn increases the
efficiency of photosynthesis. The increased photosynthate
accumulation under favourable conditions leids to a higher
quantum of dry matter accumulation in all plant parts,
especially so in the fruits, which will invariably contri-
bute to a higher yield, Thus dry matter production may
show a positive correlation with yleld under conditions
which are optimum for plant growth, Similar arguments were
advanced esrlier by Mc Collum and Miller (1971) and
Rajendran (1981) 4in cucurbits.

Yield components show how effectively the photo=-
synthates produced and translocated by the leaves and
vines is accumulated in the fruits. Flowers, which are the
initiators of the reproductive phase of plant growth,
once fertilized, enter into the pathway of fruit formation
by acting 48 the resexvoirs for photosynthates. Hence the
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fruit setting percentage has great sijnificance in
determining the ultimate yield, as reported by Rajendran
(1981) in pumpkin. Once the flower sets into the fruig,
the equatorial fictors of fruit development namely the
length and girth of fruit along with the weight of fruits,
determine the volumes of accumulation of photosynthates
and thue contributes to yleld. Similar arguments have
been put forth by Miller and Ries (1958), Flocker st al.
(1969), Kajendran (1981) and Ortega and Kretchman (1982)
in various cucurbits. spaxt from these, the number of
fruits harvested determines the degress of conversiocn of
photosynthates into harvestable yield through the various
phases of the reproductive stage of crop growth and
invariably it shows correlation with yleld, Findings of
Flocker gt a) (1969), Pandey gt al (1974) and Singh and
singh (1978) lents supiort to this obsexvation,

The only yield component which showec a negative
correlatfon with yileld was the sex xatio, expressed as
the number of fewmale flowers per hundred male flowers.
Eventhough frequent irrigations and higher nutrient applie-
cation resulted in higher yield, they would have not only
delayed the female flower produetion but also reduced their
nuzber when compared to that of male flowers. Thus the

stress conditions which increased sex ratio resulted in a
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nzgative correlstion between sex ratio and yield, Similar
observations were reported earlier by Rajendran (1981),

Under conditions of adequate nutrient supply and
optimum soil moisture level, the uptake of nutrients by the
plants is bound to increase due to the jreater availability
of nutrients in the soil in an absorbable form (Largakii,
1971; Tisdale and Neison, 1973), Once the major nutrients
4re absorbed intc the plant, they favourably influence the
vital growth processes by beeoming a part of the enzyme systems
and photosynthetic mechanism. The physiological processes
inside the plant steps up their pace with the availability
of fresh substrates resulti.ng in lncreased photosynthate
accumulation and dry matter production. Thus increase in
uptake aof major nutrients triggers 4 serias of physiological
process which ¢ulminates in higher yield. In these circum-
stances, uptaie of nutrients will have a .ositive correlation
with yleld, J4c Collum and siller (1971) and Rajendran (1981)
obtained similar results in cucurbitis,

%.8, tconomics of irrigation and fertilizer application,

The abstract of the eGonomic analysis of the results
is presented in Table 14, Among the irrigation treataents,
5 c¢m irrigation st 2% mm CPE (12) recorded the maximum profit
(8.10,210) followed by daily pot watering (&.5,%01), 50 mm CPE
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(k55,179) and 75 mm CPE irrigation (k.3,552). However,

in the case of net return per rupee invested and the
benefit;cost ratio, irrigation at 25 mm CPE (#.0.61 end
1.61 ) which ranked first followed by irrigetion at 50 mm
CPE (%,0.,23 and 1.33), daily pot watering (R.0.,27 and 1.27)
and irrigation at 7% mm CPE (%.0.23 and 1.23),

Tha results thus revealed that irrigetion et 25 mm
CPi 13 the most economic schedule for cucumber raised
during summer saason in rice fallows. Tha same treatment
which raceivad tan irrigetions, was on par in fruit yield
with cultivator's practice of deily pot watering which
recaived 7% irrigations. The latter treatment also reeaivad
almost a three-~fold increese in the guantity of water
applied (Table 7(a)). Hence, the profit, net return and
benafit;cost ratio were lower in cultivator's practice due
1o its higher labour requirement compared to 29 mm CPE
irrigetion. The treatment where irrigation was given at 50 mm
CFE, which ranked third in profit and yleld, was second to
25 mm CPE sthedula in net return and benefiticost retio.

Application of nitrogen markedly influenced the
economics of production. Eventhough the profit, net return
per rupee invested and benefiticost ratio increased by
successive additions of nitrogen, the magnitude of increase
was higher between the zero and 50 kg/he levels. The levels



Table 14, i:conomics of irrigation and fertilizer application.

Cost of Additional Total Fruit Value Progit et Benefit :
Treataments production cost of cost of 1eld of return cost
excluding  the treat- produ~ 7 yield Y=Y per ratio
the treat- aent, ction. rupee
ment. Y X invest-d
(5. (. ) (8)  (kg) (B (s XYY
Izxrigation levels
11 (1703 mm) 15180 5550 20730 26231 26231 5501 C.27 1.27
( 536 mu) 15180 1500 16680 26890 26890 10210 0.61 1.61
i, ( 286 om) 15180 750 15030 21109 24109 5179 0.33 1.33
i, ( 236 mm) 15180 600 15780 19332 19332 3552 .23 1.23
litrogen levels
Ry (Contxol) 15520 - 15520 206195 20615 5099 0.33 1.33
ny (50 kg/ha} 158520 5% 1587% 23745 23745 7870 0.50 1.50
n, (100 kg/hz) 18520 610 16130 25821 25821 9691 0.60 1.60
Potassium levels
kg (contiol) 15810 - 15810 21534 21534 5724 0.36 1.36
k4 (50 kg/ha) 15810 <10 16020 24062 24062 8042 0.%0 1.50
ko {100 kg/ha) 15810 320 16130 24566 24566 8436 0.%2 1.52
Price of 1 tonne farm yard manure = i,200,00 Price of 1 kg cuCumber = Re ., 1,00
1 kg nitrogen (N% = ks, 5,10 Cost of 1 irrigation = B, 150,00
. 1 kg phosphorus (P,0g ) = i, 9,95 (furrow)
» 1 kg Potassium (Kzo) =B, 2,20 Cost of 1 pot watering =k, 735,00
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zero, 50 and 100 kg/ha resulted in profit of i.5,093,
547,870 and B, 9,691 per hectare, net return of i%,0,33,
B,9.50 and 5,0.60 per rupee invested and benefiticost
ratio of 1.33, 1.50 and 1,60 respectively. The 100 kg/ha

level of nitrogen proved to be the most economic one.

Application of potassium also markedly influenced
the economics of production. Eventhough the profit, net
return per rupee invested and benefit: cost ratio increased
due to progressive increase in the level of potassium appli-
cation, the magnitude of increase was less beyond 350 kg/ha
level. The levels zero, 50 and 100 kg/ha resulted in
profit of k.5,724, B,8,024 and .8,436 per hectare, net
return of %.0.,36, ,0,%0 and 8B,0,352 per rupees invested
and benefit: cost ratio of 1,36, 1.50 and 1,52 respectively.
The 100 kg/ha level of potassium proved to be the most

economic one,

In shoxt, irrigation at CPE value of 25 mm and
ap;lication of nitrogen and potassium at the rate of
100 kg/ha each were found to be the most economic levels

for cucumber raised in summer rice fallows.



SUMMARY
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SUMVARY

An experiment was conducted in a loamy sand soil
of ths Agronomic Kesearch Station, Chalakkudy from January
to April 1984 on water management and NK nutrition of
cucumber in summer rice fallows, It was laid out as a
factorial experiment in split plot design with three
replications. The main plot treatments consisted of nine
combinations of three levels each of nitrogen and potassium,
viz., zero, 50 and 100 kg per hectare. The sub plot
treatments consisted of four levels of irrigation viz,
cultivator's practice of daily pot watering at the rate
of 4 1/plant and irrigation to 4 depth of 5 cm at cumula-
tive pan evaporation values of 25, 50 and 75 mm. The

results of the experiments are summarised below.

1. Irrigation at 25 mm CPE and higher levels of both
nitrogen and potassium showed marked increase in the length
of vine on the 30th, 60th and 90th day after sowing.

2. The number of leaves per plant was significantly
increased by higher frequencies of irrigation and higher
levels of both nitrogen and potassium during all the three
stages of observation.

3. Pronounced increase in leaf area index was recorded
during all the three stages at higher frequencies of irri.
gation and higher levels of nitrogen and potassium.
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4, The total dry matter production per hectare on the
30th, 60th and 90th day increased significantly with
increase in the frequency of irrigation as well as level
of applied nitrogen and potassium. The effect of inter.
action between main plot and sub plot treatments (NK x I)
was also significant on the 60th and 90th day,

5. The number of fruits harvested per plot rose signi-
ficantly with increase in the level of irrigation, nitrogen

and potassium,

6. Freguent irrigations and higher levels of nitrogen
and potassium markedly enhanced the mean length of fruits.

7. There was no influence on mean girth of fruits by
irrigation levels, However, fruit girth was markedly
enhanced by higher levels of nitrogen and potassium,

8, application of nitrogen alone significantly increased
the mean weight of fruits,

9. Fruit setting pexrcentage showed marked increase at

higher levels of irrigation, nitrogen and potassium.

10. Sex ratio, expressed as the number of female flowers
per 100 male flowers, was significantly higher when nitrogen
and potassium were not applied and irrigation was given at

wider intexvals,



11. Effect of irxigation, nitrogen and potassium on
fruit yield per hectare was ;ositive and significant.
The maximum fruit yield of 26230,80 kg and 26880,90 kg
were produced by cultivator's practices of daily pot
watering and irrigation at 25 mm CPE respectively, and
they were statistically on par. The highest nitrogen level
of 100 kg/ha produced significantly superior yleld of
25821.,10 kg/ha. Among the potassium levels, 50 and 100 kg/ha
doses were on par (24061.82 kg and 24365.99 kg/ha) and
significantly superior to no potassium. Interaction
effect of NK combinations in the main plot with irriga-
tion levels of the sub plot also showed pronounced influence
on fruit yleld,

12, Fleld water use efficiency was highest in irrigation
at 7> mm CPE and 50 mm CPE with fruit ylelds of 81.92 and
73.81 kg/ha~mm resp:zctively, and they were on par. The
highest nitrogen level of 100 kg/ha recorded the maximum
water use efficiency of 82.50 kg/ha~mm. Among the potassium
level, 50 and 100 kg/ha doses were on par (76.41 and
79.24 kg/ha-mn) and siynificantly superior to the control.

13. Total consumytive use and Et/Eo values were maximum
in irrigation at 25 mm CPE,
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14, 504l moisture depletion pattern showed that
cucumber extracted as much as 60 per cent of the total
moisture from the top 30 em soil layer. The moisture
depletion decreased rapidly with depth, Compared to wet
regimes, dry regimes depleted more soil moisture from

the lower soil layer.

15, Wwater management practices and levels of applied
potassium had no marked effect on the nitrogen content
of plants. However, nitrogen levels significantly increased
the percentage of nitrogen in plantis at all the three stages.

16. The different levels of irrigation, nitrogen and
potassium did not produce any significant effect on ths
phosphorus content of plants,

17. dater management practices and levels of applied
nitrogen failed to show any positive influence on the
potassium content of plants, However, potassiun laovels
significantly intreased the plant content of potassium
during all the three stages.

18. Nitrogen uptake by the crop was significantly
inereased by higher frequencies of irrigation and higher
levels of nitrogen and potassium, The interaction between
the main plot and sub plot treatments (NK x I) was also
significant on the 60th and 90th day.
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19. Uptake of phosphorus by the cxop was markedly
increased by frequent irrigations and higher nitrogen
and potaesium levels,

20, Potassium uptake by the crop was significantly
increased by higher irrigation frequencies and higher
levels of nitrogen and potassium, The interaction between
the main plot and sub plot treatments (NK x I) was also
significant on the 60th and 90th day.

21. The available nitrogen content of the soil after
the experiment showed significant increase at higher levels
of nitrogen application. Irrigation and potassium levels
had no influence on available nitrogen status of the soil.

22, There was no influence on the available phosphorus
content of the soil due to irrigation, nitrogen and potassium.

23. The available potassium content in the soil showed
significant increase at higher levels of applied potassium,
Irrigation and nitrogen levels had no influence on available

potassium status of the soil.

24, Biometric character (length of vine, number of leaves
and inlj, d4ry matter production, yield components (mean
length, girth and weight of fruits, number of fruits and
fruit setting percentage) and uptake of major nutrients
showed significant positive correlation with yleld. Only

sex ratio showed a negative correlation.



25, Among the water management practices, irrigation
at 25 mm “PE recoxded the maximum profit of #.10,210/ha
with the highest net return of Re.0,61/ rupee invested
and benefit:;cost ratio of 1.61. Among the nutrient lavels,
100 kg/ha each of nitrogen and potassium recoxrded the
highest profits of 1.9,691/« and 5.8,436 per hectare, net
returns of ie.,0.60 and e.0.,52 per rupee invested and
beriefitscost ratic of 1.60 and 1.52 respectively.

The present study indlcated that schedulinyg irrigation
{ & om depth) when the cumulative pan evaporation values
re«cned 25 mm was ihe most economic water managenent practice
for cucumber raised in summer rice fallows, This involved
irrigation at an approximate intexvals of 4 to & days after
the establishmant of the srop. The crop responded well upte
100 kg/ha each of nitrojen and potassium,
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APPLNDIX =I
ieather data during the crop period and its variation from the last five years (‘ieekly average)

Meteo. Evaporation (mam) Rainfall (am) Wind speed (km/hr)
Period ::i:cy 1984 5 year Varia- 1984 S year Varia- 1984 S year Varis-
aver- tion. average tion average tion
age.
1 3 2,33 4,22 -1.65 72.8 - +72.80 2,9 2.3 +0,2
4 3.78 4,58 -0,80 - - - 2,6 2,8 -0,2
5 3.‘5 4.6‘ -1 019 - - - 2.8 3.0 -0.2
II 6 3.34 ‘051 -1 017 100 - '.' 1000 2.5 2.8 -0.3
7 3.50 4,58 -1.08 9.9 0.12 + 9,78 2,9 2.8 +0.1
8 30‘1 4059 -1.18 404 0029 + 4011 311 2.9 "'0.2
9 3.77 5.16 -1,39 4,2 3.20 + 1.00 3.0 3.4 0,4
111 10 2,35 5.02 2,67 56.6 - +56.60 3.1 3.3 -0,2
11 4.00 5.28 .1028 2.0 - + 2.00 3.3 3.‘ .0.1
12 40‘1 5.“ -1003 - - - 30‘ 303 '*‘0.1
13 4,69 5.35 «0,66 - 5.64 - 5,64 3.3 3.% 0,2
v 14 3.92 5.40 -1,48 101.4 S.42 +95.98 3.0 3.4 -0,4
15 4,73 5.13 «0,40 32.% 28,04 + 4,46 3.1 3.4 -0,3
16 4,93 5.06 -0,13 73.7 23,76 +49,.94 2,9 3.2 =0,6

( contd.. )



APYENDIX-I1 (contd,)

Moteo= Temperature ( °C) Relative Humidity (%)
reriod;rology
week Maximun Minimum 8 AM 2 P
1984 S year Varia- |1984 5 year Varla-! 1984 5 year Varls-|1984 5 year Varia-
average tion average tion average tion average tion,
I 3 32.5 3405 ‘200 2300 20.4 ‘."2.6 8708 7906 *802 54.1 37.0 "17.1
4 33.0 3401 “1 07 20.9 2007 +0.2 83.0 76.5 "'6.5 5808 3409 "23.9
5 33.‘ uos ’1.1 21.2 21 .7 .005 81 .3 7909 "’1.4 ‘6.8 39.2 + 7'6
II 6 33.0 35.0 .2.0 2304 2202 '*’1 02 1607 7901 ‘20‘ ‘503 4001 + 502
7 34,0 35.0 1.0 23,0 22,3 +0.,7 85.7 79.8 +3.9 37.1 38.1 - 1.0
8 33.6 3501 ’1.5 23.‘ 2205 *009 89.0 82'8 *6.2 36.7 42-2 - 5.5
9 33.9 36.1 ~do2 22,9 23,7 -0,8 90.5 82.1 +8.4 45,6 45,1 + 0,5
111 10 31.% 35.9 -h, 4 23,4 22.9 +0,3 86.8 81.7 +3,.1 52.1 49,1 + 3,0
11 3404 36.2 -106 2306 2404 -0.8 8‘.6 7807 +509 ‘703 ‘1 09 + 504
12 35.2 36.2 -1.0 24,1 25,0 -0,9 82,1 79.0 +3.1 40,3 43,3 - 3,0
13 36,3 36,2 +0,.1 25,3 25,0 +0,3 T9.4 76.9 +2,5 34,7 43%,2 «10.9
15 32.2 36.2 -4.0 24.9 26.2 -1 .3 87.3 77.3 +10.o 3401 51 09 -1708
16 32.% 35,2 -2,7 24,5 25.4 -~0,9 82,6 78,5 +4,1 32.8 50.1 «17.3
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AFPLNDIX= II

wuality of irrigation water

1.

3.
4,

e

pH 6.4
EC(micromhos/cm) 40,2
bicarvonate (meg./litre) 1.0
Chloride (meq./litre) 0.36

Carbonate (mey./litre) Traces
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ABSTRACT

An experiment wis conducted at the Agronomic
Research >tation, Chalakkudy, during the summer season
of 1984 (January to April) on water management and NK
nutrition of cucumber (Cucumis sativus L.). It was laid
out as a fagtorial experiment in split plot dssign with
three replications. The main plot treatments consisted
of nine combinations of thres levels each of nitrogen
and potassium, viz,, zero, 50 and 100 kg/ha. The sub
plot treatments consisted of four levels of irrigatien,
viz., cultivator's practice of daily pot watering at the
rate of 4 1/plant and irrigation to a depth of 5 cm at

cumulative pan evaporation valuea of 2%, 50 and 75 am.

The study revealed that cucumber responded well to
freauent irrigations and higher lavels of nitrogen and
potassium, Growth characters like length of vine, number
of leaves, leaf area index and dry matter production as
well as yield components like mean length, girth, weight
and number of fruits and fruit setting percentage were
favourably influenced by one or more of the above factors.
Janly sex ratio shiowed a reverse trend for all the three
factors, Fruit yleld was also higher in frequently irri-
gated ancdd well fertilized plots,



Fileld water use efficiency was higher in the less
frequently irrigated treatments and higher lavels of
nitrogen and potassium. Total consumptive use and Et/Eo
values were maximum in 25 mm CPE irrigation treatment,
S0il moisture depletion pattern snowed that cucumber
extracted as much as 60 per cent of the total water used

from the top 30 mm soil layer,

The nitrogen and potassium content of plants at
all the stagaes of owservation was enuanced by the applicae
tion 0f the respective nutrients only. In general, composi-
tion of major nuirients in plants was not affected by
irrigation. Tne uptoke ¢f major nutrients was higner at
alyhier ifrrigation frejguencies and higher levelr of nitrogen

snd polassium as in the case of dry matter production.

Status of available nitrogen and potaussium in the
soil after the experiment was ennhanced by the application
of the res,ective fertilizers only., In general, irrigation

had no influence on content of major nutrients in the soil,

rositive significant correlation with fruit yield was
observed wilh giowth charscters (length of viie, number of
lecves, leaf ares index and dry matter production), yleld
atiributing ¢haractexrs (mean length, girth, weight and

nuber 01 iruiis and fruit setting percentage) as well as



uptake of major nutrients. Only sex ratio showed a negative

correlation with yield.

Irrigation at 25 mm CPE and application of 100 kg/ha
each of nitrogen and potassium recorded the maximum profit,

net return per rupee invested and benefit: cost ratio.





