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I. INTRODUCTION

Our country has achieved self sufficiency and stability in food
production. Still majority of people are facing the problems of malnutrition and
under nutrition. This created an urgent need for providing health security to our
population by supplying nutrition through balanced diet (Sidhu, 1998).
Vegetables, being rich source of vitamins, minerals and fibre, form the most
important component of a balanced diet. Varied agroclimatic conditions in India
make it possible to grow a wide variety of vegetable crops all the year round in

one or another part of the country.

India is the second largest producer of vegetables in the world, next
only to China, with an estimated production of 96.54 million tonnes from an area
of 6.89 million hectares with an average vield of 14.01 t ha! (GO, 2003). In
Kerala, vegetable production is estimated at 5.92 lakh tonnes annually from an
area of 73,958 ha (FIB, 2003). The per capita consumption is only 140 g, which is
far below the minimum dietary requirement of 280 g/day/person. The demand of
vegetables has been increasing fast in the state with rise in standard of living and
health awareness. It therefore calls for 2 major production campaign to meet the
targeted production of the 14,35 lakh .tonnes annually. As far as the state is
concerned, the extent of cultivable Jand is limited and hence vegetable production

can be enhanced only through intensive cropping practices.

Oriental pickling melon (Cucumis melo var. 'canomon) popularly
known as Kani vellari is grown for its golden yellow coloured mature fruits. In
Kerala it is mainly cultivated in the rice fallows during summer months. The main
constraint of the crop production during summer in the rice fallow is scarcity of
water for irrigation. In order to bring more area under vegetable cultivation in the
summer fallows, efficient irrigation systems as well as scheduling of irrigation are
to be standardised. Drip irrigation is one of the latest innovative methods in which

water is most effectively delivered to the plants. Alemeyhu (2001) found that drip



irrigation with 125 Ep is cost saving and viable irrigation method for oriental
pickling variety Mudicode. The recommended pit to pit spacing of 2.0 x I.5 m in
oriental pickling melon is standardised based on the trials conducted in large
fruited and vigorously growing variety Mudicode. The cultivation practices
including spacing, fertilizer requirement, method and frequency of irrigation may
vary with the variety depending on its growth pattern, duration, productivity etc.
and each variety has to be grown under optimum conditions for achieving
maximum productivity. This necessicitates the need for standardizing the method
of irrigation, optimum spacing and other packages for short duration, early

bearing and small fruited variety Saubhagya.

Under this context, an investigation on the “Crop geometry studies
under different methods of irrigation in oriental pickling melon var. Saubhagya”

was conducted with the following objectives:

1. To study the effect of drip irrigation on growth and yield of oriental

pickling melon variety Saubhagya.

2. To standardise the spacing in oriental pickling melon variety Saubhagya

for maximising the marketable yield.
3. To study the interaction effects of irrigation methods and spacings and

4. To work out optimum benefit cost ratio for oriental pickling melon variety

Saubhagya under different irrigation methods and spacings.
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II. REVIEW OF LITERATURE

Oriental pickling melon locally known as “Vellari” is a popular veéetable of
Kerala Mature and ripe fruits are charactefised with unique golden yellow
coloured rind. The important varieties grown in the state are Saubhagya,
Mudicode and Arunima. Local cultivars are also grown in different parts of the

state.

Saubhagya is a less spreading and short duration variety, which bear fruits
at lower nodes. The fruits are small to medium sized with good market value. It is
an early maturing variety suitable for close planting. Mudicode and Arunima are
vigorously growing varieties, with large golden yellow coloured fruits
(Gopalakrishnan and Indira, 2002). Productivity of a variety depeilds on its
genetic make up and is influenced by many factors including cultural practices.
Optimum spacing and timely irrigation are necessary for achieving maximum
growth and yield in vegetable crops. Information on crop geometry studies for
maximum returns and benefit cost ratio in oriental pickling melon are rather

limited in the country.

The available information on crop geometry and irrigation methods on
growth and development of cucurbitaceous vegetables in India and abroad are

reviewed under following headings.

2.1. Effect of season and climatic factors on growth and yield
2.2. Effect of irrigation on growth, flowering and productivity
2.3. Effect of methods of irrigation in cucurbits

2.4. Water requirement and scheduling of irrigation in cucurbits

2.5. Effect of spacing and population density on growth, flowering and
productivity ‘



2.6. Effect of crop geometry and irrigation on growth and productivity of

cucurbits

2.1. EFFECT OF SEASON AND CLIMATIC FACTORS ON GROWTH AND
YIELD

Ivanov (1978) observed negative correlation between growth characters
and temperature when cucumber was sown at six different dates in April and May.
Toka (1978) reported that temperature regime of 16°C in the evening followed by
lower temperature of 10° to 12°C in night increased yield by 12 per cent compared
with the conventional cultivation under normal night and day temperature. Further
studies by Slack and Hand (1981) revealed that increasing night temperature up to
23°C increased early fruit yield in cucumber, though increase in day temperature

above 22°C had no influence on yield.

Hessiner and Drews (1985) in an experiment on green house cucumber
observed that neither planting date nor night temperature affects total yield.
Studies by Palkin (1987) revealed that air temperature of 20-30°C, night
temperature not below 12°C and soil temperature not below 17°C up to flowering
and optimal day, night and grounii temperature combination of 25-27°C, 17°C, 12-

25°C during flowering and fruiting lead to increase in yield in cucumber.

Ufflen (1988) in an experiment with cucumber hybrid cv.TSKGA-77
observed that increase in night temperature advanced harvest by 4 days ,
however rise in day temperature advanced harvest by 12 days with increase in

plant vigour and decrease in female flower production,

Wacquant (1989) observed that fruit development in cucumber was faster
and fruits were larger at19°C night temperature. Temperature above 35-45°C
decreased the sugar content and increased the proportion of glossy fruits. Further
study by Markovskaya (1994) revealed that day and night temperature ranging
from 28 - 32°C at juvenile stage and 19-27°C at flowering stage were optimum for
cucumber growth.



In an experiment to find the effect of difference in day and night
temperatures on growth of cucumber, Abouhadid ef al. (1993) observed that night
temperature higher than day temperature reduced the plant height mainly due to
decrease in internodal length. Medany (1995) in an experiment to find out fruit
growth rate of cucumber in relation to night set temperature observed that 18°C
had highest fruit growth rate compared to 10°C night set point.

In an experiment to find the effect of temperature and light on growth of
cucumber, Chen-quingjun et al. (1996) observed that under low light, number of
leaves and leaf area plant” were reduced with an increase in internodal length.
Yield was mainly affected by sunshine hours, amount of solar radiation and air
temperature. Robert ef al. (2000) reported that leaf number, flower number and
fruit growth rates were linearly increased with increasing air temperature and ideal
temperature for growth of cucumber was 82°F. Temperature above 90°F and
below 60°F caused slow growth.

In water melon, more female flowers per plant were produced in spring
than in autumn (Padda and Kumar, 1971). However the proportion of female
flower was greater in autumn in thie cultivars Midget, Verona and Sugarbaby.

Kamalnathan and Thamburaj (1972) studied the influence of weather
factors on sex expression of pumpkin and reported that pre-flowering and
flowering phase were altered by change in day length and temperature. Cloudiness

favoured the production of pistillate flowers.

2.2. EFFECT OF IRRIGATION ON GROWTH, FLOWERING AND
PRODUCTIVITY

Availability of water is one of the major factors influencing plant growth.
Hence, adequate water supply throughout the growing season is one of the

important requirements for the success of cultivation. For better growth of



vegetable crops, soil moisture at about 15 cm depth should not be allowed to drop

below 70 per cent of total available moisture (Michael, 1978).

In an experiment conducted at the Agriculturai Research Station,
Mannuthy, Radha (1985) could not observe significant difference in yield by
irrigating at 25, 50 and 75 per cent depletion of available soil moisture in oriental
pickling melon. However the number of fruits/plant increased with increase in
level of irrigation when trials were conducted at Agricultural Research Station,
Chalakudy in the same soil type. Similar studies by Alemeyhu (2001) revealed
that vine growth, leaf area and yield increased with increase in level of irrigation

in oriental pickling melon variety Mudicode.

Studies by Abolina ef al. (1963) showed that cantaloupe plants watered
regularly produced greater number of female flowers. Flocker et al. (1965) and
Rhodeo (1969) reported that frequent and heavy ir_n'gation increased the vine
growth, succulence and yield in cantaloupes. Yield increase in melon was mainly

due to increase in fruit size,

Trials conducted by Pew and Gardner (1983) on muskmelon showed that
earlier fruit-set and earlier maturity was obtained by irrigating when soil moisture
tensions at the 25 cm depth reached 75 kPa compared with 25 kPa.

Leaf area in cucumber was greatly reduced under water stress (Cummins
and Kretchman, 1974). Kretchman (1982) noticed a reduction in the rate of vine
growth and number of nodes when plants were subjected to stress for a period of

one week. Growth was completely inhibited after two weeks stress.

Studies by Mannini and Roncuzzi (1983) and Hessiner ef al. (1987) in
Green house cucumber showed that irrigation at an interval of 3-6 days did not
affect the yield. Linear phases of leaf growth were unaffected by soil moisture
tension in the upper layer. From 70 days after planting leaf area decreased with
high moisture tension and yield was highest in the 1.0 x Potential evapo
transpiration (PET) and significantly lower in 0.6 x PET. Similar studies by

Nerson et al. (1994) in green house cucumber revealed that increasing water



supply from a dry regime to weekly irrigation regime significantly increased the

mean fruit weight.

In an experiment to find the effect of irrigation on yield and quality of
cucumber, Wangxinynan ef al. (1999) found an increase in yield with increasing
rate of irrigation, but quality slightly decreased. Water use efficiency
(vield/irrigation quantity) decreased with increasing rates of irrigation. Further
studies by Kangsangjae ef al. (2001) revealed that plant height, number of leaves
and leaf area at 35 days after sowing were influenced by temperature of irrigation
water. Increase in growth rate was found with irrigation water temperature of 25
+2°C. Zhangxianfa and Yuxianchang (2002) reported that the soil water had a
greater effect on growth and development of cucumber. The excess or shortage of
soil water resulted in reduction of leaf growth, number of tendril and yield in

cucumber.

Singh and Singh (1978) reported that yield increase in water melon by
irrigation was. associated with increase in-fruit weight. Bhella (1988) recorded
maximum stem growth and total yield when water melon was grown with trickle
irrigation and polythene mulch. When the soil matrix potential at 15 cm depth
reached - 25 kPa frequent irrigation resulted in maximum dry matter
accumulation, leaf area index, leaf area duration leading to higher fruit yield in
water melon (Hegde, 1987). Total number of female flowers increased
progressively with higher levels of irrigation when water melon was grown in

summer rice fallows (Siby, 1993).

According to Katayal (1980) for gefting maximum yield during dry
weather, weekly irrigation should be given in pumpkin and cucumber. Chernovel
(1980) observed that the night-irrigated plants gave highest yield followed by
evening, mormning and mid-day irrigation. Further, irrigation studies on fruited
pumpkin by Asoegwa (1991) showed that irrigating every three days is the best
for leaf yield and fruit yield.



In an attempt to analyse the effect of irrigation in bitter gourd Thomas
(1984) observed that frequent irrigation at low depletion of available soil moisture

- was congenial for growth and development.

2.3. EFFECT OF METHODS OF IRRIGATION

Out of several contributing characters for the adoption of drip irrigation
foremost is the economical use of water and jt’s potential to maintain low soil
moisture tension in the root zone (Sivanappan and Padmakumari, 1978) and its
ability to maximize crop response and yield. Watering through drip irrigation

eliminate wide fluctuations of soil moisture resulting in better growth and yield.

The comparative effect of pitcher irrigation and pot watering in cucumber
was studied by Balakumaran ef al. (1982). They reported that yields were slightly
hiéher in pot watered plants, but water economy was appreciably great under
pitcher irrigation. Chartzoulakis and Michelakis (1996) reported that water use
efficiency for cucumber was highest with drip compared to furrow, microtube
drip, porous ciay tube and porous plastic tube, In a study on effect of irrigation
method on green house cucumber, Komamura ef al. (1990) found that perforate

pipe system maintained adequate soil moisture than drip irrigation.

Monynihan and Harman (1992) compared drip and furrow irrigation
systems for small-scale farms and found that water requirement for cucumber was
3-4 times more with less yield and more labour under furrow system than drip
irrigation. Aziz ef al. (1998) during a study on the effect of soil .conditioning and
irrigation on chemical properties of sandy soils of Inshas, Egypt concluded that
drip irrigation was the best method for water management, higher yield, water
conservation and water use efficiency in cucumber production. From a trial at
Rahuri on yield response of cucumber to micro irrigation, Limbulkar (1998)
reported higher yield with 50% water saving in drip irrigation than surface
irrigation.



From a comparative study of drip and sprinkler irrigation for pickling
cucumber in Germany, vKunzelmann and Paschold (1999) observed that drip
irrigation accelerate seedling development leading to earlier yield and prolonged
harvesting periods. Yield under drip was 547 t ha™ with 50 per cent water saving

compared to sprinkler with a yield of 400 t ha .

Farshi (2001) reported an increased WUE of 5.2 kg m from drip
irrigated cucumber compared to 1.2 kg m" in surface irrigation. Guler and Ibrikci
(2002) reported higher yield (7.8 t ha™) from drip irrigated plants compared to
furrow irrigated plants (7.2 t ha™).

Foster (1989) evaluated moisture regime and plant growth of
vegetables under drip irrigation and conventional furrow irrigation. The results
showed greater water savings and higher yields under drip. Drip irrigation gave
highest water use efficiency in round gourd (5.10 q ha™ cm) and water melon
(10.3 q ha! cm) than furrow irrigation system (3.70 q ha™ cm) and (8.40 q ha™

cm). The yield increase by irrigation was associated with increase in fruit weight.

Reddy and Rao (1983) worked on the response of bitter gourd to pitcher
and basin systems of irrigation. Yield was highest in pitcher filled every 4™ day
and Iowest in basin filled every fifth day.

Srinivas (1986) while working on water requirement of water melon
reported that among two different drip irrigation treatments one emifter per two
plants recorded slightly higher yields (34 t ha™) than one emitter per plant (33.15 t
ha'™). In a comparison of bubbler and drip methods in bitter gourd (KAU, 1999)
an irrigation schedule at 100 per cent evaporation in bubbler gave increased yield
of 28.33 kg ha™ with water use of 320 mm compared to drip. Similar studies in
okra revealed that bubbler works with the pressure less than that of sprinkler with

uniform distribution and increase water use efficiency

However, certain disadvantages, both agricultural and technical have
restricted the field level application of drip irrigation. Agricultural problems under

drip irrigation were that the localized water application causes development of
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limited root mass. Technical limitations include clogging of emitters by physical
impediments, chemical precipitates, growth of biological organisms, ‘emitter non
uniformity, damage by rodents, high initial cost, need for management skill and

faﬁlty designs.

2.4, WATER REQUIREMENT AND SCHEDULING OF IRRIGATION

Evaporimeter is an instrument, which integrates the effect of all the
different climatic elements furnishing them their natural weightage (Dastane,
1967). Evaporation values measured from a standard USWB class A open pan
gvaporimeter are extensively used for scheduling irrigation using a suitable
IW/CPE ratio (Sharma and Dastane, 1969 and Vamadevan, 1980).

Neil and Zuhino (1972) reported that maximum evapotranspiration was 60
per cent of potential evapotranspiration in irrigated cantaloupes and between
flowering and fruit formation it was 55 per cent of potential evapotranspiration.
The water uptake at successive growth stages of the melon crop was 560 m® ha™
between germination and fruit set, 1008 m® ha™ up to fruit enlargement, 882 m’
ha™ up to maturity and 280 m®ha™ up to harvest.

Veerputhiran (1996) observed an increase in yield attributing characters in
oriental pickling melon with the increase in frequency of irrigation and it was
maximum at IW/CPE ratio of 1.2. The peak consumptive use was reached
between 36-50 days after sowing for the irrigation intervals of IW/CPE ratio 1.2,
0.8 and 0.4. In a study on the effect of irrigation on fruit weight and totai yield, in
oriental pickling melon Leekyeongbho ef al. (1999) observed that plants irrigated
up to 20 days after flowering (88.8 mm) produced the highest yield (11.4 t i*a) of
good quality fruits. Similar studies in oriental pickling melon revealed that
growth, yield and net income increased with increase in level of daily drip
irrigation from 50 to 125 per cent Ep and reached maximum at 125 per cent Ep
Alemeyhu (2001).
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Dunkeil (1966) recorded optimal yield when 600-750 mm of water was
applied in cucumber. In an experiment to study the relationship between crop
development and water utilization in cucumber Selotel and Varga (1973) observed
that water uptake of 5 litres per plant up to flowering, 30 litres per plant at the
beginning of flowering and 10-20 litres per plant at the time fruit development
increased the yield. Similar studies by Parlor (1976) revealed highest yield (26.6
kg m™?) when 70-100lm™ of water was applied during plant growing phase and
480-570 1 m™? during fruiting phase. He also observed that consumptive use
increased during flowering and early fruiting and then levelled off during late

harvest,

Riley (1990) reported a marked redaction in total yield in gherkin
cucumbers when water was not available during early flowering and fruiting
stage. Moisture stress given at flowering, vegetative and fruit formation stage
leads to reduction in vegetative growth, flower drop, reduction in fruitset and
ultimately reduction in yield. Hence three stages viz. vegetative, flowering and

fruit formation are highly responsive to moisture.

In irrigation cum fertilizer trial at Thailand, Yingjawal and Markmoon
(1993) found that increasing the irrigation rate from 100 to 150 or 200 per cent
potential evapotranspiration increased the total yield of cucumber by 12 and 13
per cent, respectively. Further, studies at the Indian Institute of Horticultural
Research, Bangalore revealed that irrigation scheduled to replenish 120 per cent
of pan evaporation recorded 25 per cent more early harvestable yield (Prabhakar
and Naik, 1993).

Similar studies by Robert ef al. (2000) in cucumber revealed that lowering
irrigation sustained the production and increased water use efficiency without
significantly decreasing the yield. However irrigation less than 7000 mm ha

reduced the yield without increasing water use efficiency.

While analysing the effect of irrigation with four irrigation ratios W/CPE
0.6, 0.8, 1.0 and 1.2), Singh and Singh (1978) found good plant growth, fruit
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quality and highest yields of water melon by irrigating at IW/CPE ratio of 1.0.
Further studies in water melon by Srinivas ef al. (1984) with four levels of
evaporation (25, 50, 75 and 100%) replenishments under drip and furrow
irrigation indicated that replenishments of 25 per cent evaporation losses under
drip and 50-70 per cent evaporation losses under furrow irrigation were optimum
for higher yield. Yadav et al. (1979) reported higher water use eﬁi;:iency with
irrigation at 83 mm cumulative pan evaporation in water melon. Selvaraj and
Ramamoorthy (1990) reported that yield and consumptive use of water was higher
at IW/CPE ratiol.0, but the water use efficiency was higher at 0.4 IW/CPE and
0.6 TW/CPE ratios. Similar studies by Patil (1988) revealed that significant
increase in the yield of watermelon due to irrigation schéduling at 10 mm

cumulative pan evaporation,

According to Whitaker and Davis (1962) irrigation water required for
water melons and cucumber was 150 ha mm each and that for pumpkins and

summer squashes was 180 ha mm each.

Thomas (1984) found that the consumptive use increased with increase in

. level of irrigation in bitter gourd.

2.5. EFFECT OF SPACING AND POPULATION DENSITY ON GROWTH,
" FLOWERING AND PRODUCTIVITY

According to Lazin and Simonds (1982) melons when spaced at 1, 2 and 3
feet within rows, decrease in spacing increased the number of fruits per plant but
decreased mean fruit size and weight. Similar study by Prabhakar e al. (1985)
revealed that in muskmelon highest yield of 45 q ha™ was recorded when plants

were spaced at 60 x 60 cm compared to other spacings.

‘Singh (1990) observed induction of early female flowers and total yield at
a closer Spacmg 0f 90 x 22.5 cm. A wider spacing 90 x 45 ¢cm produced more vine

length, branches and leaves per plant in melons. From a spacing trial in



13

muskmelon variety Superstar, Elizabeth and Dennis (1998) reported yield and
number of fruits per ha generally increased by increasing plant population from
3074 to 10,076 plants, but number of fruits per plant and fruit weight decreased
linearly with decrease in row spacing. Further studies by Nerson et al. (1994)
revealed an increase in vegetative growth with increase in population from 13,500

to 31,250 plants per hectare in muskmelon.

Pickling cucumber were planied at 1, 2 and 3 plants per hill with a spacing
of 20, 40 or 60 cm and row width of 1 m. The greatest number of fruits of
acceptable size per hectare was obtained with 40 cm between hills and 3 plants
per hill (Garcia ef al., 1973). Mangal and Yadav (1979) recorded maximum yield
in cucumber grown at spacing of 100 x 60 cm compared to 100 x 90 cm. Similar
studies in cucumber revealed that fruit number and yield per m? increased with

increase in closer spacing (Enthoven, 1980).

Cucumber when planted at different densities, the low density had greater
values for grqwth parameters such as vine length and number of flowers. But leaf
area alone was increased at high density planting (Bach and Hruska, 1981). In an
experiment to study the effect of spacing on growth and yield, Burgmans (1981)
opined an increase in total yield with increase in plant density (1,26,000 plants ha”
Y. Studies by Khayer (1982) revealed that among the different spaciﬂés 1.5, 2.0,
2.5 and 3.0 plants m™ increase in plant densities increased fruit number and
- weight per plot. In an experiment with hybrids and open pollinated varieties of
cucumber Lower ef al. (1983) found more staminate flowers and less pistillate

flowers with an increase in plant density.

In an attempt to study the effect of plant density on performance of
cucumber Staub ef al. (1992) observed that increased plant density increase the
number and weight of fruits per hectare but decreased the fruit weight. Wann
(1993) observed among three different spacings 15 x 4, 22 x 3 and 33 x 2 inches,
plants spaced at 15 x 4 inches produce higher yiel(i compared to other treatments.
Further studies by Hanna and Adams (1993) revealed high plant population
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achieved by decreasing with in row spacing from 12 to 6 inches increased total
yield than plant spaced at 18 inches. In a work with cucumber cv. Japanese
Choigounghah ef al. (1995) found maximum yield of 3,80,020 kg ha™ a planting
densities of 45,000 plants per hectare,

In an experiment with the slicing cucumber (Renji, 1998) reported that
highest yield from the highest density of 13,333 plants per hectare. Kanthaswamy
et al. (2000) observed maximum yield of cucumber (125.82 t/ha) at 60 x 60 cm
spacing with pruning of all primary branches after two nodes.

Hafidh (2001) observed significant increase in staminate flowers and
decrease in pistillate flowers and fruit yield when plant spacing decreased from 30
to 20 cm and 20 to 10 cm. Further studies to determine the effect of plant spacing
on yield and quality of pickling cucumber Paroussi and Saglam (2002) observed
that among different within row spacing (20, 30 and 40 cm) highest yield was

recorded in 20 cm compared to 30 and 40 cm.

Choudri and More (2002) reported among three spacings (1.8 x 0.3m, 1.80
m x 0.45 m, 1.80 m x 0.60 m) highest number of fruits and yield per vine, yield
per ha were recorded in 1.80 m x 0.40 m in cucumber. In an experiment to find
out the effect of plant density on fruit growth when cucumber was grown at a
spacing of 1.8 and 2.3 plants/m? Nishimura and Lopezgalvezij (2002) found that
increased density decreased the total above ground biomass, the number of fruits

but enhanced the biomass allocation to the vegetative shoots.

Echevarria and Castro (2002) observed among four plant densities (2,
1.67, 1.43 and 1.25 plants m'2), production per plant increased with decrease in
spacing (6.6, 19.2, 19.7 and 20.7 kg plant”). Barliness and quality were not
influenced by plant density.

After evaluating the effect of plant density on growth and yield of
watermelon var, Sugarbaby, Bindukala, (2000) found maximum fruits per plot
and marketable yield per plant at highest density of 10,000 plants ha™.-
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In an attempt to study the effect of density on growth, development and
yield on winter squash Botwright ef al. (1998) found maximum marketable yield
of 18 t/ha at 1.1 plants/m® In an experiment to find the effect of four plant
spacings (3.0 x 0.60 m, 4.0 x 0.60 m, 3.0 x 0. 75 m and 4.0 x 0.75 m) on growth,
yield and quality of pumpkin Singh and 'Naik (1990) observed significance
increase in fruit yield per plant with increase in intra row spacing from 60 cm to
75 cm. The closer spacing of 3 m x 60 cm recorded maximum yield of 108.12 ¢

ha! and induced early female flowers.

Yadav et al. (1979), on the effect of spacing on different varieties of
pointed gourd, revealed that among two spacings 1.5 x 1.5 m and 3 x 1.5 m,

maximum yield of 110.32 q ha™ was recorded at a spacing of 1.5 x 1.5 m.

Parekh (1990) observed maximum main vine length and number of
primary branches/plant and TSS at wider spacing of 1.5 x 1.0 m in bitter gourd.
Arora and Mallik (1990), in a work on ridge gourd variety Pusa Nasdar, observed
that wheh seeds were sown at 12, 9 and 6 plants bed™, the spacing of nine plants
per bed gave the long plant with highest secondary branches and resulted in early
appearance of pistilate flowers. According to Pandit ef al. (1997) total number of
fruits per plant and fruit length increased with decrease in plant spacing in pointed

gourd cv. Damodarpandit.

2.6. EFFECT OF CROP GEOMETRY AND IRRIGATION ON YIELD

In an experiment to find the potential of drip method vs furrow method of
irrigation in ridge gourd at Rahuri paired row planting pattern (60 - 140 x 80 cm)
with irrigation schedule (alternate day application) of 0.6, 0.7 and 0.8 fraction of
PE at 0-30, 31-50 and 51 day after transplanting recorded 18 per cent increase in
yield compared to furrow method with irrigation scheduling at 50, 75, 100 and
125 mm CPE. It was seen that the irrigated'crop area under drip was doubled
compared to furrow method (AICRP, 1985).
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Similar studies in bitter gourd revealed that paired planting pattern (60 -
140 x 80 cm) with irrigation schedule at 0.6 fraction of PE, 0.7 fraction of PE and
0.8 fraction under drip method recorded 13-15 per cent higher yield with
maximum number of fruits plam;'1 cdmpared to irrigation schedule at 20, 40, 60
and 80 mm CPE under furrow irrigation (AICRP, 1986).

In an experiment on Little gourd it was observed that irrigation schedule at
80 per cent PE with the spacing of 2.0 x 1.0 m recorded 4.5 to 13 per cent higher
yield with 20-40 per cent water saving compared to irrigation schedule at 100 per
cent PE in furrow method (AICRP 1986).



Materials and Methods




III. MATERIALS AND METHODS

Investigation on “Crop geometry studies under different methods of
irrigation in oriental pickling melon variety Saubhagya (Cucumis melo var.
conomon)” was carried out at the college of Horticulture, Vellanikkara Thrissur,
Kerala. Two field experiments were conducted consecutively during December
2002 to April 2003 at the Agricultural 'Research Station, Kerala Agricultural
University, Mannuthy, and Thrissur. The details of materials used-and techniques

adopted during the course of investigation are presented below.

3.1. LOCATION

The experimental site is situated at 12° 32’ N latitude and 74° 20’ E
longitude at an altitude of 22.5 m above mean sea level. The area enjoys a typical

warm humid tropical climate.
3.2. CROPPING HISTORY

The experimental site is a double crop paddy wet land in which a dry
sown crop (April - September) and a transplanted wet crop (September -
December) was regularly cultivated. The land is left fallow during summer
season. Soil type of the experimental field is sandy clay loam. The soil

characteristics of the experimental field are given in Table 1.
3.3. CROP AND VARIETY

Oriental pickling melon variety Saubhagya developed at the Department
of Olericulture, College of Horticulture, Vellanikkara was utilized for the study.
Its fruits are small to medium in size with uniform oblong shape. The developing
fruits are green with light green lines and turn attractive golden yellow on
ripening. Specific advantage of the variety is its short duration (60-65days), less

vegetative growth and small to medium sized attractive fruits.

3.4. SEASON

Experiment was conducted consecutively for two seasons. First crop

was from 2™ December 2002 to IOthFebruary 2003 and second crop was from
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Table 1. Soil characteristics of the experimental field

Particulars Value
1. Mechanical composition
1.1. Course sand (%) 27.1
1.2. Fine sand.(%) 23.9
1.3. Salt (%) 22.8
1.4, Clay (%) 26.2

1.5. Textural class

Sandy clay loam

2. Physical constants of the soil

2.1. Field capacity (0.3 Bars) 21.82
2.2. Permanent wilting point (15 bars) 9.34
2.3. Bulk density (g cm™)
2.3.1. 0-30cm 1.34
2.3.2. 0-60 cm 1.36
2.4 Particle density (g cm™) 2.16
3. Chemical properties
3.1. Organic carbon (%) 0.43
3.2. Available nitrogen (kg ha ™) 233.4
3.3. Available phosphorus (kg ha™) 15
3.4. Available potassium (kg ha ™) 55
3.5. Soil reaction (pH) 5.4
3.6. Electrical conductivity (dS m™) 1.25
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12 February 2003 to 20thApril 2003. Meteorological data during the cropping

period are presented in Appendix I. The experiment was laid out in a split plot
design with methods of irrigation in the main plots and spacing in sub plots. The
lay out of the experimental field is displayed in Fig.1.and the details are given

below:
3.5. METHODS
3.5.1. Main plot (Methods of irrigation)

Number of main plots =2

I, - drip irrigation @ 125 Ep

Iz - conventional method @ 45 Upit in alternate days at flowering, fruiting

and fruit development phases and at half rate during the initial vegetative phase

3.5.2. Sub plot (spacing)

Number of sub plots =7

Spacing No of plants per Population density
plot (12 m?) (plants ha™)

Sowing in channels

$)2.0x030m 20 16666
S$22.0x045m 14 11111
S31.5x0.30m ' 26 22222
S41.5x045m 18 14814
Ss1.0x0.30 m 40 33333
S61.0x045m 28 22222

Sowing in pits (3 plants per pit)
S$720x1.5m 12 9999
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S-S were in channels of size 3 m length 30 cm width 20 cm depth

S7 was in pits of 60 cm diameter retaining 3 plants pit'I
3.5.3. Treatments
The treatments consisted of combination of two methods of irrigation and

seven spacing. The details are given below.

Number of treatments: 14

Number of replications: 2

SLNo Treatments Treatment particulars
1 T LS
2 T2 [;S;
3 Ts LiS;
4 Ts 1S4
5 Ts LS5
6 Te 1;S¢
7 Ty 1S,
8 Ts IS,
9 Ts I;S;
10 Tho 1,S;
11 Ty IS4
12 Tz IS;s
13 Tis IS¢
14 Tha ' IS,

3.6. CULTURAL PRACTISES

3.6.1. Land preparation

I
The land was ploughed using tractor drawn disc plough, clods broken,

stubbles were removed and the experimental plot was laid out in the main plots

and subplots as per treatments.
3.6.2. Manure and fertiliser application

Farmyard manure at the rate of 4 kg plant” was applied uniformly in all

the channels and pits as basal dose. After thorough mixing with top soil, plots
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were irrigated. Fertilizers were applied as per package of practices
recommendations of (Kerala Agricultural University, 1996) N, P,Os and K;0
were applied. @ 70:25:25 kg ha™ in the form of Urea, Rajphos and Muriate of
potash on per plant basis (8 g N, 12.5 g P,Osand 4.2 g K;0).

Half of nitrogen and entire dose of phosphorus and potassium were
applied as basal dose just before sowing. The remaining 50 per cent nitrogen was
applied in two equal split doses, at the time of veining (15 DAS) and at the time of
flowering and fruiting (35 DAS).

3.6.3. Sowing

Two seeds were sown uniformly at a point. Thinning was done on 17"

day after sowing by retaining only one plant.

3.6.4. Irrigation

A pre-sowing irrigation was given uniformly to all the channels and pits.
After sowing, light irrigation with a rose can was given @ 10 | channel! and 5 |
pit! for 10 days. Differential irrigation according to the treatments started from
15" day after sowing when the plants were well established. In conventional
method, irrigation was given in alternate days @ 7.5 | plant™ at vegetative phase
and 151 plant" from flowering stage onwards. Drip irrigation was given every day
based on the evaporatibn values of the previous day and the rate fixed was 125 per

cent of potential evapotranspiration, (Ep).

One storage tank of 500 | capacity was kept on a platform of 1 m height
above the ground. The tank was connected to main line made of rigid PVC pipe
having 2 inch diameter. To the main line laterals made of LDPE having 12 mm
internal diameter were connected at appropriate intervals. Drippers were
connected to each lateral through 4 mm LDPE dripper lateral at positions opposite
to the plants and the number of drippers per plot varied with plant density. The

required amount of water was provided through single dripper plant” at the rate of
211, |

The tank was constantly kept filled with water by connecting to the



Table 2. Total Quantity of water used for two different irrigation methods

Conventional - Drip (I Cro Drip (Il Crop)

Treatment mm liters mm = 2 liters mm Liters

Sl 575.5 6900 253.0 3040 293.3 3520

S2 402.5 4830 177.3 2128 205.3 2464

S3 690.0 8280 304.0 3648 352.0 4224

S4 517.5 6210 228.0 2736 264.0 3168

S5 1150.0 13800 516.6 6080 586.6 7040

S6 805.0 9660 354.6 4526 410.6 4128

S7 345.0 4140 152.6 1824 176.6 2112
Total 4485.5 53820 1974 23982 2206 27456

[44
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pumping line. Wire mesh filter was provided to prevent the impurities from
entering into the pipe system. From each line of lateral separate control valve was
provided at the beginning. In conventional irrigation, plants were watered with

pots on alternate days according to treatments.
3.6.5. After care

Hand weeding and earthing up was done once, on 22" day after sowing.
3.6.6. Plant protection

Two per cent neem oil and garlic extract was sprayed 10 and 20 days
after sowing as a prophylactic measure against the attack of red pumpkin beetle
and serpentine leaf minor. Stray incidence of Pythium wilt was controlled by
drenching Dithane M 45 @ 0.4 %. At fruit development stage, attack of fruit files
were brought under control by spraying Malatliion @ 0.02%.

3.6.7. Harvesting

Fruits were harvested when they were fully matured (when they got

attractive golden yellow stripes from stalk end to pedicel end).
3.7. BIOMETRICAL OBSERVATIONS

For understanding the effect of treatments on growth and development of
the crop, growth and yield parameters were recorded. Growth and yield attributes
were recorded from randomly selected five plants plot” and the average was

worked out.
3.7.1. Length of vines (cm)

The length of vines were observed and measured from the base to the tip
at 30 DAS and at final harvest, (55 DAS in December sown crop 58 DAS in

February sown crop).
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3.7.2. Number of branches per plant

The numbers of branches were recorded (at 30 DAS and at the time of

final harvest).
3.7.3. Leaf area (cm?)
Leaf area was measured (by graph paper method).
3.7.4. Days to male and female flower anthesis
3.7.5. Days to first harvest
3.7.6. Days to last harvest
3.7.7. Node at which first flower is formed
3.7.8. Node at which first fruit is retained

The total fruits harvested from each observational plant were considered

for recording the following fruit characters.
3.7.9. Length of fruit (cm)
3.7.10. Girth of fruit (cm)
3.7.11. Average fruit weight (g)
3.7.12. Number of fruits plant™
3.7.13. Weight of fruits plant™ (g)
3.7.14. Total Yield Per Plot (kg/m?)
Total weights of fruits harvested from each plot were recorded.
3.7.15. Productivity (t ha™)

Productivity in tonnes per hectare was worked out.



3.7.16. Flesh thickness (cm)

The fruits harvested from the observational plants were cut longitudinally

and the flesh thickness from placental end to the distal end was measured.
3.8. FIELD WATER USE EFFICIENCY (FWUE)

FWUE was found out by dividing yield / plot (kg) with the quantity of

water of applied {mm).
3.9. INCIDENCE OF PEST AND DISEASES

Stray incidence of pest and diseases noticed during the cropping period
were recorded as and when appeared and was brought under control by

appropriate control measures.
3.10. STASTICAL ANALYSIS

Analysis of variance was done separately for all the characters at
different stages as per the statistical design of split plot and significance was
tested by F- test and the treatments were compared using Duncan’s Multiple
Range Test (DMRT).

3.11. ECONOMICS OF PRODUCTION

The economics of production was worked out based on the input costs,
labour charges and the price at which the local sellers accepted the fruits at the
time of harvest. Input costs were taken as the actual cost of the materials at the
time of conduct of the experiment. Labour charges considered were the prevailing
labour wages of the universjty at the rate of Rs 150 for men and Rs 140 for
women. Cost of drip irrigation system used for the experiment was taken as one
fifth of the total cost of materials as it is assumed that a unit of drip irrigation can

be used atleast for five consecutive crops (Appendix II).



Results



IV. RESULTS

_ Studies on crop geometry with two methods of irrigation viz., drip irrigation
and conventional method of pot watering in oriental pickling melon variety
Saubhagya was conducted during 2002 — 2003, The experiment was conducted for
two consecutive seasons. The first crop was raised from December 2002 to February
2003 and second crop from February to April 2003 (plate 1, plate 2, plate 3 and plate
4). The results obtained from the study are presented under the following three
heads:

4.1. Vegetative characters
4.2, Earliness and duration
4.3, Fruit characters
4.4, Yield ch'aracters
4.1. VEGETATIVE CHARACTERS

4.1.1. Length of vine at 30 DAS

The different methods of irrigation did not have significant effect on the
length of vine at 30 DAS during both the seasons (Appendix II and III).

Length of vine at 30 DAS was also not affected by different spacing during
first crop. During the second crop, different spacing had significant effect on the
length of vine. Among different spacing, closer spacing S5 (1.0 x 0.30 m) recorded
significantly the highest vine length (126.9 cm) on par with Ss (122.5 cm). The vine
length was minimum in the control plot, S7(102.3 cm) for the second crop (Table 3
and Table 4).

Various treatment combinations of methods of irrigation and spacing did not
affect length of vine at 30 DAS for the first crop. Variations due to interaction were

significant during second season only (Appendix II). In I; maximum interaction was



Plate 1. General view ofthe experimental field Plate 2. General view ofthe experimental field
at vegetative phase at fruiting stage

Plate 3. general view of the experimental field Plate 4. Fruits harvested and heaped from the
at fruiting stage experimental field
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observed with S¢ followed by Ss both of which were on par. In I, the interaction
effect was highest with ,Ss but was on par with IS¢ which was ranked second. In
short, both methods of irrigation had maximum interaction with Ss and S¢ spacing,
Vine length at 30 DAS was high during second crop season (113.7 cm) compared to

first crop season (84.09 cm).

4.1.2. Length of vine at final harvest

The final harvest of the crop was done on 55 days after sowing in December
sown crop and 58 days after sowing in February sown crop. During both the seasons
the effect of irrigation methods on length of vine at the time of final harvest was not

significant (Appendix Il and III).

Though not significant during first crop season, the different spacing caused
significant variation on length of vine duririg second crop season. Among different
spacing, closer spacing Ss (1.0 x 0.30 m) recorded the maximum vine length (173.8
cm) followed by Sg (169.9 cm). The effects of these spacing were on par and
significantly superior to all other spacing. The minimum vine length (138.1 cm) was

recorded in pit method ie, S7 (2.0 x 1.5 m) at the time of final harvest.

Effects of treatments combining irrigation systems and spacing on vine
length at the time of final harvest was not significant and were also equal in both the

seasons.
4.1.3. Number of branches per plant at 30 DAS

The results indicated that different methods of irrigation did not affect the
number of branches at 30 DAS.

Though not significant during first crop sezison, different spacing caused
significant effect on number of branches during second crop. S3 (1.5 x 0.30 m), Sy
(1.5 x 0.45 m) and S¢ (1.0 x 0.45 m) recorded maximum number of branches (3.0).
S3, S4, S5 and S¢ were significantly superior to Sy, S5 and S;. Number of branches at
the flowering and initial fruiting stage was minimum (2.0) in S (2.0 x 1.5 m).
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Table 3. Effect of irrigation and spacing on vegetative characters during the first crop

Length of vine Number of 2
Main plot / Sub g?;m) branches Leafarea (cm’)
plot at at final at at final at at final
30DAS | harvest | 30DAS | harvest | 30DAS | harvest
A.lIrrigation
I 85.84 | 146.00 | 2.5 3.5 7235 | 74.24
L 8235 | 164.54 | 2.4 3.5 73.50 | 77.78
B.Spacing
Si 88.7 | 1359 | 23 3.8° | 745° | 75.0°
S, 78.1 139.2 22 3.9¢ 63.8° | 70.0°
S; 90.9 | 161.1 2.6 34% | 798% | 71.0°
Ss 684 | 1602 | 3.0 4.0° 66.9° | 74.8°
Ss 96.7 | 174.7 2.9 3,780 857 | 86.4°
Se 89.5 169.1 2.1 3.1° 78.8% | 82.6°
S; 765 | 1466 | 20 | 34% | 613° | 722°
Mean 84.09 | 15527 | 24 3.5 50.97 | 76.01

Table 4. Effect of irrigation and spacing on vegetative characters during the second crop

Length of vine Number of Leaf 2
Main plot / Sub ~{(cm) branches caf area (cm’)
plot at at final at at final at at final
30DAS | harvest | 30DAS | harvest | 30DAS | harvest
A.Irrigation
I 114.57 | 14572 | 2.5 328 | 57.85 | 77.18
I 11295 | 16220 | 2.5 321 | 62.08 |.83.86
B. Spacing .
Si 1077 | 1489% | 20° | 28 | 633" | 785>
S 106.19 | 143.15F | 2.0° | 23° | 495¢ | 74.9°
S3 116.4° 11606 | 3.0° | 40a | 64.1° | 824
Ss 1147 | 15419 | 3.0° 40° | 584> | 789
Ss 126.9* | 173.8* | 2.8 3.5° 54.5° | 914°
Ss 122.5% | 169.9% | 3.0° 3.5° 76.5° | 84.9°
S 102.3% | 138.1F | 2.0 2.8° 505¢ | 72.9°
Mean 113.77 | 15546 | 2.3 33 72.92 | 80.52
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Table 5. Performance of Saubhagya during the first crop - Vegetative characters

Length of vine (cm) | Number of branches Leaf area (cm®)

Treatments at at final At at final at at final

30DAS | harvest | 30DAS | harvest | 30DAS | harvest
T- IS, 98.60 112.5 3.0 34 71.1 71.8
T2- I1S; 79.60 116.4 2.0 3.1 59.8 69.2
Ts- I,S; 94.80 156.3 2.7 3.5 82.3 68.5
Ty~ 1,84 51.90 157.2 2.7 4.1 68.3 74.5
Ts- I;Ss 102.0 165.2 2.8 3.7 84.1 83.5
Ts- I;Ss 101.0 | 1754 2.0 3.0 80.4 81.1
T;- I;Sy 73.00 139.0 2.0 3.8 60.6 71.0
Ts- LS, 78.85 159.0 1.5 4.1 71.9 78.1
To- 1,S; 76.65 162.0 2.3 3.3 67.7 70.8
Tio-1,S3 86.90 165.9 25 33 77.3 73.5
Ty- 1254 84.80 163.3 3.2 3.8 65.4 75.1
Tiz2- 1Ss 91.35 184.3 3.0 3.7 87.3 89.2
T3- I,Ss 77.90 162.7 2.2 32 77.2 84.2
Tia- [,Ss 80.00 154.2 2.0 3.0 61.9 734
Mean 84.09 155.27 2.4 3.5 59.97 76.01

Table 6. Performance of Saubhagya during the second crop- Vegetative characters

Length of vine (cm) | Number of branches | Leaf area (cm®)

Treatments at at final At at final at at final

30DAS | harvest | 30DAS | harvest | 30DAS | harvest

T,- 1,S, 102.5° 139.6 2.0 2.5 66.0 77.0
To- 1,S; 100.7° 128.8 2.0 2.5 45.5 71.0
Ts- 1;S; 121.9% | 153.1 3.0 4.0 58.7 80.1
Ts- 1,Sq 116.9® 142.8 3.0 4.0 56.8 74.8
Ts- 1,Ss 128.4° 161.9 2.5 3.5 58.5 86.2
Ts- 1;Ss 129.1° 159.4 3.0 3.5 73.5 80.2
Ts- 1,S; 102.5° 134.7 2.0 3.0 46.0 70.3
Ts- LS, 112.8%¢ | 1582 2.0 3.0 60.6 79.9
To- 1,S, 111.4% | 157.4 2.0 2.0 53.5 78.7
Tio—1,Ss 110.8% | 168.1 3.0 4.0 69.5 83.6
Tu- 1S, 112.5% | 1534 3.0 4.0 60.0 82.9
T2 1;Ss 125.4% | 185.6 3.0 3.5 56.5 90.6
Tis- LSs 115.9% | 1803 3.0 35 79.5 89.7
Tis- 1Sy 102.0° 141.5 2.0 2.5 55.0 75.4
Mean 113.77 | 15546 2.5 3.3 72.92 | 80.52
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Variations due to interaction of irrigation methods and spacing on number of
branches at 30 DAS were not significant during both the seasons (Appendix II and
II). Number of branches at 30 DAS was also almost equal during both the cropping

seasons.
4.1.4. Number of branches at final harvest

Number of branches at final harvest was not affected by different methods

of irrigation in both the crops.

The effect of spacing on number of branches was significant during both the
seasons. Among different spacing during the first crop, maximum number of
branches (4.0) was observed in S4 (1.5 x 0.45 m) and minimum in Ss (3.1). The effect
of S; was on par with Ss and S;. During second crop season also Ss (4.0) recorded
maximum number of branches, which was on par with Ss and S¢ and minimum in S,
(2.8) (Table 3 and Table 4).

Various treatment combinations did not significantly affect the number of
branches at the time of final harvest in both the crops (Appendix II and III). It was
almost equal in both the crops.

4.1.5. Leaf area at 30 DAS

The influence of methods of irrigation on leaf area at 30 DAS was not
-significant during both the crops (Appendix II and III). Different spacing had
significant effect in both the crops. Among different spacing, closer spacing Ss (1.0 x
0.30 m) recorded the maximum leaf area (85.7 cm®) and was on par with Sg and Ss
and S; recorded minimum leaf area (61.3 cm?) in first crop. During second crop, Se
(76.5 cm?® was significantly superior to all other spacing. Leaf area was

comparatively more during the first crop.

The interaction effect of main plot with sub plot was not significant on leaf
area during both the seasons at 30 DAS.
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4.1.6, Leaf area at final harvest

The influence of methods of irrigation on leaf area at the time of final

harvest was not significant in both the experiments (Appendix II and III).

Spacing had significant influence on leaf area at the time of final harvest in
both the crops. During the both seasons maximum leaf area was observed in Ss,
which was on par with Ss during first season, and both Ss and Sg were significantly
superior to all other spacing. During the second season Ss was significantly superior

to all other spacing.

Interaction effect of main plot with sub plot was not significant in both the

crops. Leaf area at the time of final harvest was more during second crop.
4.2. FLOWERING AND EARLINESS
4.2.1. Days to first male flower anthesis

The effects of different methods of irrigation, spacing and their interaction
on days taken to first male flower anthesis were not significant in both the cropping

seasons (Appendix II and III).

The treatment combinations of the main plot with sub plot on male flower
anthesis were not significant during both the seasons. Days for opening of male
flower in the remaining treatments was almost identical and ranged from 26.0 to 28.5

days during first crop and 22.3 to 24.0 during the second crop.

The male flower opening was earlier by four days in second crop compared

to first crop.
4.2.2. Days to female flower anthesis

The influence of irrigation methods on days to first female flower anthesis
was not significant in both the crops.



32

Among the different spacing, days taken to first female flower anthesis was
significantly earlier in S4 (27.4) which was on par with S5 and S during the first
crop. In the second crop, spacing haﬁ no significant effect and it ranged from 31.2 to
32.8 days (Table 7 and Table 8).

Days to first female flower anthesis was not significantly altered by various
treatment combinations in both the crops and in general, female flower opening was

earlier by three days in first crop.
4.2.3. Node at which the first female flower formed

Node at which the first female flower formed was not significantly altered
by the irrigation systems (Appendix II and III).

The different spacing caused significant variation on the number of nodes
for the first female flower formation during second crop season only. Female flowers

were formed at the lowest node in Ss (3.3) and farthest node in S3 (6.3).

Treatment combinations had no significant effect on the node of female
flower formation in both the crops. It is worth to note that during the first crop season
female flower formation started at the lowest node (3.7) compared to the node

number of (4.5) in the second crop.
4.2.4. Number of female flowers

The two methods of irrigation did not make significant variation on the
number of female flowers per plant during both the crops (Appendix IT and III).

. The effect of spacing on the number of female flowers was significant in the
first crop only. Among different spacing, S; recorded maximum number of female

flowers (8.95). Minimum female flowers were formed in S (7.6).

Effect of treatment combinations on number of female flowers per plant was
also significant in the first crop season. Maximum female flowers were observed in

iS4 (9.0) followed by IS4 (8.9). I1S4 was significantly superior to 1;Ss in drip
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Table 7. Effect of spacing and irrigation on flowering and earliness during first crop

Days to Node at
Days to . : Node at
first male fi‘;ztle w};;ﬁat;gm gﬁ;aﬁg Fruit set which first D?i);z tto DTZ :tto
Main plot/subplot | flower fl percentage fruit
| anthesis owe.r flower flowers retained harvest | harvest
anthesis formed
A.lIrrigation
i 26.51 28.60 39 773 55.1 5.0 4435 | 55.85
I 27.64 28.37 3.5 8.44 43.9 4.9 4557 | 53.78
B. Spacing
Si 26.8 28.6% 3.8 7.95¢ 44.10° 5.0 463% | 53.5%
S, 27.0 293" 3.7 7.558 46.91¢ 5.3 45.3° | 54.0%
S 26.9 29.2° 4.1 8.10° 43.90° 54 47.0° | 55.5°
S 27.2 27.4° 4.1 8.95° 61.45° . 5.3 45.0° | s55.0°
Ss 27.8 28.0% 3.5 7.65° - 55.50° 4.6 42.0° | 52.5°
Ss 27.6 27.9% 3.5 8.80° 54.65° 4.6 42.8° | 54.8°
.S; 26.3 29.2° 3.5 7.60F 40.30° 4.8 46.5% | 58.5°
Mean 27.07 28.49 3.7 3.08 50.0 5.0 449 | 54.8
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Table 8. Effect of spacing and irrigation on flowering and earliness during the second crop

Daysto | Node at
Days to . Node at
Main plot/subplot flower f P a percentage fruit b \
. anthesis ower ower owers retained arvest | harvest
anthesis | formed
A.lIrrigation
I 22.74 31.78 . 49 7.80 45.22 5.1 - 479 55.9
I 23.80 320 42 7.77 © 50.80 5.0 48.0 56.8
B. Spacing '
S 22.8 31.9 4.7°% 7.65 45.68 52 48.5 56.7
S, 23.5 31.9 4.5% 7.10 45.13 5.1 48.1 55.6
Ss 234 317 6.3* 7.30 61.46 5.0 47.8 56.6
S4 23.9 31.2 4.0%° 8.30 54.24 4.6 48.5 57.1
5 233 32.1 3.3¢ 8.70 48.97 5.1 46.9 57.0
Se 23.4. 31.5 40 7.25 53.24 5.1 49.2 56.2
S 23.8 32.8 5.3% 8.30 27.36 5.3 473 55.8
Mean. 23.27 31.88 4.5 7.78 48.0 5.06 48.02 56.42




Table 9. Performance of Saubhagya during the first crop - Flowering and earliness
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Days to Days to first . .
first femnale Node at which No. of fermale Fruit set Node at w}-uch Days to first Days to
Treatments | male flower first female ﬁowers per centage first fruit harvest last
ﬂowe'r anthesis flower formed retained harvest
anthesis

Ti- 1;S; 26.0 29.4 3.8 7.68 46.04" 4.8 45.5 55.0
Tz- 1,S; 26.5 29.4 3.9 7.1 56.32° 5.4 45.0 54.5
Ts- 1S3 26.0 28.9 43 750 53.32f 46 47.0 57.5
Ta- I;Ss 26.5 275 . 4.9 9.0% 61.10° 5.2 43.5 56.5
Ts- 1,Ss 27.4 28.3 3.3 7.7° 58.43¢ 4.7 41.5 54.0
Ts- I;Se 26.7 27.5 35 8.7° 64.36° 4.7 41.5 54.5
Ts- ISy 26.5 293 3.6 6.5 46.14" 6.1 465 590
Ts- 1S, 27.5 27.9 3.7 8.39 42.16 5.1 47.0 52.0
To- 1S, 27.5 29.1 34 8.0° 37.49% 52 45.5 53.5
Tio- 1S3 27.5 29.4 3.8 8.7° 34.47" 6.2 42.5 53.5
Ti- 1284 27.8 27.3 3.4 8.ob 61.45° 5.4 47.0 53.5
T2~ 1S5 28.0 27.7 3.6 7.68 52.6% 45 47.0 51.0
T3~ 1:Se 28.5 28.3 3.4 8.9° 54.65' 4.6 42.5 55.0
Tig- 12S7 26.0 29.0 3.5 8.7° 40.30' 3.6 46.5 58.0
27.07 28.49 3.7 8.08 50.0 5.0 44.9 54.8

Mean




Table 10. Performance of Saubhagya during the second crop - Flowering and earliness
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Days to

Days to first Node at
T first female | which first | No.of female | . Fruit set N.o de at Days to first Days to
reatments male flower female flower flowers ercentage which first harvest fast
flower . P & fruit retained harvest
. anthesis formed
anthesis
Ti- 1S 223 31.7 5.0 7.1 42.46 4.5 49.0 58.7
Tz- ;S, 23.6 31.8 4.5 8.4 29.92 5.1 47.8 55.7
Ts- ;S3 22.6 31.6 6.5 7.3 56.06 53 47.6 55.3
Ts- 1;S4 22.5 31.2 4.5 7.9 50.64 5.0 48.7 54.8
Ts- I;Ss 22.7 32.6 35 9.0 49.90 4.6 46.4 574
Te- IiSe 23.0 30.5 5.0 7.2 61.68 5.7 48.8 55.6
T7- 1S 23.5 33.1 55 7.7 2591 5.5 47.5 54.6
Ts- LSy 233 323 4.5 8.2 48.89 59 47.9 54.6
Ts- 1S, 233 319 4.5 5.8 60.34 52 48.4 55.7
Tio- 12S5 24.1 31.8 6.0 7.3 66.86 4.8 47.9 57.8
T~ 1284 24.3 31.2 3.5 8.7 57.84 4.1 48.4 59.3
Ti2- ISs 23.9 31.7 3.0 8.4 48.05 5.6 47.5 56.7
T13- 1Ss 23.8 32.6 3.0 7.3 44.80 4.5 49.5 - 56.9
Ti4- LS7 24.0 32.5 5.0 8.7 28.80 5.1 47.0 57.0
Mean 23.27 31.88 4.5 7.78 48.0 5.06 48.02 56.42
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irrigation the interaction was significantly highest with Ss. In conventional irrigation
also S; and Sg recorded the highest interaction and was significantly the highest
compared (o the other interactions (Appendix 1l and IIT). Number of female flowers

was more in the first crop season compared to the second season.
. 4.2.5. Fruit set percentage

The influence of methods of irrigation on fruit set percentage was not

significant in both the crops.

The effect of spacing on fruit set percentage was significant during the first
crop. S, recorded significantly the highest fruit set (61.45 %) followed by S5 (55.5
%). During the second crop, spacing had no éigniﬁcant effect on {ruit set percentage.

Nevertheless S; and S, recorded higher values.

Treatment combinations had significant effect on fruit set during the first
crop season only. In drip irrigation I;S¢ recorded the maximum fruit set percentage
(64.36 %) and was significantly superior to all other combinations. In conventional
irrigation, IS, recorded the highest interaction (61.45 %). However 1,84 was inferior

to I)S¢. Compared to second crop, fruit set was relatively more during the first crop.

4,2.6. Node at which the first fruit is retained

The elfect of different methods of irrigation on the first fruit-retaining node

was not significant in both the crops.

Various spacing and treatment combinations also did not significantly affect
the fruit-retaining node and it had a narrow range of 3.6 in IS7 to 6.2 in 1583 diu:ing
the first crop and 4.1 in IS to 5.9 in [,S; during second crop. This character was

also not affected in two seasons.

4.2.7. Days to first harvest
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Table 11. Effect of irrigation and spacing on fruit characters of Saubhagya in the

first crop
. Length Breadth A;erz}tge Flesh
Main plot / Sub plot (cm) readth (cm) el grll:: “ thickness (cm)
A.Irrigation
I 222 26.02 549.48 3.071
L 22.44 27.30 579.83 3.107
B.Spacing
S 21.9 25.1° 526.5° 2.95
S 21.0 26.8% 505.9° 3.20
Ss 21.6 29.3° 506.1° 2.90
S4 23.8 28.7% 538.2° 325
Ss 23.3 26.1° 630.7° 3.12
Sé 25.0 26.2% 720.0° 3.30
S 22.1 24.4° 535.0° 2.87
Mean 2247 26.64 564.65 3.08

Table 12. Effect of irrigation and spacing on fruit characters of Saubhagya in the

second crop '
. Len Breadth | Average fruit | Flesh thickness
Main plot / Sub plot © rﬁ;h (cm) wei git (@ (cm)
Allrrigation
I 19.41 27.39 - 693.6 3.071
I 19.94 27.94 718.7 3.107
B.Spacing
S, 19.56 27.68 662.6° 2.87
S, 18.96 26.71 604.5° 3.30
Ss 20.68 29.80 699.8%° 2.95
S 19.93 28.40 734.0% 3.20
Ss 20.93 27.30 734.0%° 2.90
Se 19.31 27.69 838.0° 3.25
S; 18.94 25.90 669.0° 3.12
Mean 19.67 27.60 706.13 3.08
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Table 13. Performance of Saubhagya during the first crop - Fruit characters

. Flesh
Treatments Lfci:ng;h Breadth (cm) A:gi;%i f;)nt thiE:ckmnsass

Ti- 1S 21.3 233 506.5 3.0
T2- 1Sz 20.7 27.1 480.0 34
Ts- ;1S3 21.9 28.2 504.9 2.9
Ts- 11S4 24.2 28.7 525.8 3.1
Ts- 11Ss 22.7 24.6 620.1 33
Te- 11Se 27.4 26.1 691.0 24
T;- 1S, 22.5 242 518.0 2.9
Ts- 1S, 22.6 26.8 546.6 2.9
To- 1S3 21.5 26.6 531.8 3.1
Tio- 1S3 21.2 30.3 507.2 29
Thi- 1284 234 28.8 550.7 34
Ti2- 2S5 23.9 27.6 641.3 2.9
Ti3- 1286 22.6 26.3 729.0 3.1
‘Ta- 12S7 21.9 24.5 552.0 34

Mean 22.33 26.64 546.65 3.08

Table 14. Performance of Saubhagya during the second crop - Fruit characters

Average fruit Flesh
Treatments Length (cm) | Breadth (cm) . thickness

weight (g) (cm)

T - 1Sy 18.9 27.3 656.8 2.9
T2- 1S, 18.2 25.8 584.5 24
Ts- 1)S; 19.7 29.1 722.3 3.0
Ts- 1;Ss 20.6 27.9 773.3 34
Ts- 1;Ss 20.5 26.4 644.3 2.9
Te- 1;Ss 18.4 28.6 829.0 3.1
T7- 1Sy 19.4 27.1 644.7 33
Tg- 12S; 20.2 28.0 668.5 34
To- 1S, 19.8 27.6 624.6 3.1
Tio- :S3 20.4 30.5 6773 2.9
Tyi- IS4 19.3 28.9 694.7 3.1
Ti2- 1bSs 214 28.3 824.5 2.9
Tis- I:Se 20.3 273 847.7 34
Tia- 1S 18.4 24.8 693.5 2.9
Mean 19.67 27.60 706.13 3.08
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The effect of different methods: of irrigation on days to first harvest was not

significant during both the crops (Appendix II and III).

Among different spacing the first harvest was significantly earlier in Ss
(42.0) followed by S (42.8). Their effects were on par and significantly superior to
other spacing during first crop season. In the second crop, effect of spacing was not
significant (Table 7 and Table 8).

The interaction effect on days to first harvest was not significant in both the
crops (Table 9 and Table 10). The first harvest was four days earlier in first crop

season compared to the second crop.

4.2.8. Days to last harvest

The influence of irrigation methods on days to last harvest was not
significant in both the crops (Table 5 and Table 6).

Different spacing had significant effect on days to last harvest in first crop
season only. The day taken for last harvest was maximum in S7 (58.5) and minimum
in Ss (52.5 days) (Table 7 and Table 8).

Days to last harvest was not influenced by interaction effects in both the
crops and in general it was earlier during first crop season (54.6 days) and was

delayed by two days during the second crop.
4.3. FRUIT CHARACTERS
4.3.1. Length of fruit

The effect of different methods of irrigation and spacing on length of fruit
was not significant in both the crops (Appendix II and ).

Fruit léngth was also not affected by interaction of main plot with sub plot
in both the crops (Table 13 and Table 14). In general, length of fruit was more during
. the first crop (22.3 cm) compared to the second crop (19.6 cm).
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4.3.2. Girth of fruit

The influence of irrigation methods on the girth of fruit was not significant
in both the crops.

The effect of spacing on the girth of fruit was significant during the first
crop season only (Appendix I). S; recorded the maximum girth (29.3 cm), which was
on par with S4, S2, Ss and Ss. The lowest value was recorded in 87 (24.4 cm) during

the first crop.

Various treatment combinations formed by different methods of irrigation
and different spacing also did not influence girth of fruit (Table 13 and Table 14).
_ Girth of fruit was more during the second crop (27.60 cm) compared to the first crop
(26.64 cm).

4.3.3. Average fruit weight

Variation due to irrigation systems was not significant during both the crops
(Appendix IT and III).

The effect of spacing on the average fruit weight was significant in both the
crops. During the first crop, closer spacing S¢ (1.0 x 0.45 m) recorded the maximum
fruit weight (720.0 g), which was significantly superior to all other spacing. Average
fruit weight in all the remaining spacing was on par and it ranged from 505.0 g to
630.0 g. During the second crop also maximum fruit weight (838.0 g) was observed
in S¢ but was on par with S4and Ss (734.0 g).

Interaction effects of main plot with sub plot were not significant on fruit
weight in both the crops. Average fruit weight was more (706.13 g) during the
second crop compared to the first crop (529.84 g).

4.3.4. Flesh thickness
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. Table 15. Effect of irrigation and spacing on yield characters during the first crop -

' No. of Yield Total yield Productivity
Main plot/sub plot fruits | plant? (kg) | plot ! (kg) (tha™)
plant’
A.Irrigation
I | 42 1.76 .| 22.98 19.15
I, 3.7 1.79 23.60 19.65
B. Spacing .
S 3.5¢ 1.295% 16.64%¢ 13.86%
Sz 3.5° 1.240° 1677% | 13.97*
S3 3.5° 1.815° 20.049 16.70¢
S 5.5 2.400° 24.70° 20.58°
Ss 4.5° 2.575° 40.73% 33.93°
Ss 4.2° 1.835° 30.46° 25.38
S 3.0° 1.295% 13.70° 11.41°

Mean 3.7 1.77 23.29 19.409

Tablel16. Effect of irrigation and spacing on yield characters during the second crop

No. of Yield Total yield Productivity
Main plot/ sub plot fruits plant’ plot” (kg) (tha™)
plant? (kg)
A Irrigation
1 3.42 1.821 20.53 17.11
I, 3.78 1.824 20.78 17.31
B. Spacing
S 3.5b¢ 1.525% 17.0% . 14.23%
S 3.0% 1.325% 14.0 11.67¢
S3 425% | 2.150%. 23.8° © 19.85%
Ss 3.5%¢ 1.85% 20.84 17.37¢
Ss 425% | 2.11® 27.5% 22.93%
S6 4.5° 2.67° 30.1° 25.12%
Sy 2.25¢ 1.12¢ 1.1f 9.2
Mean 3.7 1.82 20.65 17.21
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Table 17. Performance of Saubhagya during the first crop -Yield characters

. No. of fruits | Yield plant' | Total yield | Productivity (t
Treatments plant’ (kg) plot” (kg) ha)
Ti- IS 3.5 1.18 15.57 12.97
Ty- ISz 4.0 1.11 11.5 9.59
Ts- I;Ss 4.0 1.80 21.6 17.98
Ts- IS4 55 2.25 23.4 19.52
Ts- I;Ss 5.0 2.70 39.5 32.95
Ts- IiSs 4.5 1.82 33.7 28.05
Tr- 1S 3.0 1.49 15.6 13.00
Ts- IS 3.5 1.41 17.7 14.76
To- 1S, 3.0 1.37 22.1 18.35
Tio—L:Ss. 3.0 1.83 18.5 15.42
Ti- 1:Ss 5.5 2.55 25.9 21.64
Tiz- 12Ss 4.0 2.45 41.9 3491
Ti3- 1286 4.0 1.85 27.3 22.70
Tia- bS7 3.0 1.10 11.8 9.8
Mean 3.7 1.779 23.29 19.40

Table 18. Performance of Saubhagya during the second crop - Yield characters

No. of fruits | Yield plant” | Total yield plot™ | Productivity
Treatments plant" (kg) (k) (t ha—l)
T- 1S 3.0 1.15 14.1 11.71
T2- [;S; 2.5 1.65 13.2 11.01
Ts- I1S;s 4.0 2.35 254 21.16
T4- 1S4 4.0 1.95 23.5 19.62
Ts- I;S;s 4.5 2.25 28.4 23.66
Te- 1;Ss 4.0 2.70 27.3 22.75
T7- 1S, 2.0 1.00 11.8 9.80
Tg- I:S; 4.0 1.90 20.1 16.75
To- 128, 3.5 1.30 14.2 12.34
Tio-1:S3 4.5 1.95 22.5 18.54
Tii- 1284 3.0 1.75 18.2 15.12
Ti2- ISs 4.0 1.97 26.6 22.20
Ti3- Se 5.0 2.65 33.0 27.50
Ts-1S; 2.0 1.25 10.5 8.70
Mean - 3.7 1.823 20.65 17.21




The influence of irrigation methods, spacing and ‘their interaction on flesh
thickness was not significant in both the crops. Seasons also did not affect flesh
thickness and it was (3.08 cm): during both the seasons.

4.4, YIELD CHARACTERS
4.4.1, Number of fruits per plant

The influence of irrigation methods on number of fruits per plant was not

significant in both the seasons-(Appendix II and III).

!

The effect of spacing was significant during both the seasons. In the first

" crop, number of fruits was maximum in S4 (5.5) followed by Ss (4.5) and minimum

in S7 (3.0). S4 was significantly superior to all other spacing. During the second crop,

S¢ recorded maximum number of fruits (4.5) and was on par with S; and Ss.

Interaction effects of main plot with sub plot treatments were not significant

on number of fruits per plant during both the seasons (3.7).
4.4.2, Yield per plant

The effect of irrigation methods on yield per plant was not significant during
both the seasons, while spacing had significant effect. Among the different spacing

_Ss (1.0 x 0.30 m) recorded the maximum yield per plant (2.58 kg) which was on par

with S4 (2.40 kg). Both Ss and S, were significantly superior to all other spacing in
the first season crop. The recommended spacing of S7 (2.0 x 1.5 m) had minimum
yield of (1.3 kg). In the second season crop, S¢ (2.67 kg) recorded the highest per
plant yield and was on par with S and Ss. Here also minimum yield was recorded in
S7(1.12 kg) (Table 17 and Table 18).

The interaction effect of main plot with sub plot on per plant yield was not

significant during both the seasons (Appendix II and III). Average per plant yield

was more during second season crop (1.82 kg) than the first season crop (1.77 kg).
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4.4,3, Total yield per plot (kg/12 m’)

The effect of irrigation methods was not significant on total yield per plot in

both season crops.

Highly significant variation was observéd among the different spacing on

-total yield per plot in both seasons. Duﬁng the first season, closer spacing.Ss (1.ox

0.30 m) recorded the maximum yield (40.73 kg) followed by S (30.46 kg). Ss was

significantly superior to all other spacing, Minimum yield (13.7 kg) was recorded in

S7 (2.0 x 1.5 m). In the second crop, maximum yield (30.15 kg) was obtained in Sg

(1.0 x 0.45 m) followed by Ss (27.5 kg) and lowest in S7 (11.1 kg). S was on par
with Ss and both were significantly superior to all other spacing. . ‘

Effect of various treatment combinations formed by different methods of
irrigation and spacing were not significant during both the crops (Appendix II and
IlI). IS5 recorded maximum yield (41.9 kg) followed by I;Ss (39.5 kg) during the
first crop. During the second crop it was IS¢ followed by 1,Ss (33.0 kg and 28.4 kg,
respectively).

More yield was obtained during the first crop (23.29 kg) compared to the
second season crop (20.65 kg).

4.4.4, Productivity (t ha™)

Two methods of irrigation did not make significant variation on productivity
of fruits (Appendix II and III).

The effect of spacing was signiﬁcarit in both the crops. During tﬁe ﬁrsi
season, closer spacing Ss (1.0 x 0.30 m) recorded maximum productivity (33.9 t ha™)
followed by S¢ (28.38 t ha™). S was significantly far superior to all other spacing.
Lowest productivity was recorded in S (11.41 t ha’). In the second crop, S¢ (1.0 x
0.45 m) recorded maximum productivity (25.12 tha™) and was on par with S5 (22.93
tha™). 87(2.0x 1.5 m) recorded minimum productivity (9.2 t ha™).
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Table 19. Economics of production of Saubhagya under drip irrigation

Treatments . Cost Ibf Cost of | Cultivation {| Total Total Net profit
irrigation | input cost (Rs) cost return (Rs)
(Rs) (Rs) (Rs) (Rs)

T - I} 32213.60 | 10379.0 19060.0 | 61652.6 | 49448.0 | -12204.6
T2- 1S, 24350.80 | 9273.7 19060.0 | 52684.5 | 41164.0 '-11520.5
Ts3- 1;S3 40077.8 | 11421.9 19060.0- | 70559.7 | 78290.0 7730.3
Ts- I;S, 29588.1 | 10107.8 19060.0 58755.0 | 78206.0 19451.3
Ts- 1;Ss 59786.0 | 137554 19060.0 92601.4 [»113232.0{ 20630.6
Ts- 1;Ss 41387.0 | 11561.9 19060.0 | 72008.9 | 101598.0 | 29589.1
T7- 1S, 22664.3 9077.2 19060.0 | 50801.5 | 45664.0 -5137.5

Table 20. Economics of production of Saubhagya under conventional irrigation

Treatments | Cost of | Cost of | Cultivation | Total Total | Net profit
irrigation | input cost (Rs) cost return (Rs)
._(Rs)) (Rs) (Rs) (Rs)
Tg- LS 23925.0 | 10379.0 | 19060.0 |53364.0 | 62996.0 9632.0
T~ 1S, 23925.0 | 9237.70 19060.0 | 52258.0 | 60364.0 8106.0
Tio- 1S3 32190.0 | 11421.9 19060.0 | 62671.9 [ 68338.0 5666.1
Tir- I2Sq 32190.0 | 10107.8 19060.0 | 61357.8 | 72612.0 | 11254.2
Ti2- 1Ss | 48285.0 | 137554 19060.0 | 81100.4 | 114152.0 | 33051.6
Ti3- IS¢ | 48285.0 | 11561.9 19060.0 | 78906.9 | 100398.0 | 21491.1
Tis- LS, | 217500 | 9077.2 19060.0 | 49887.2 | 37766.0 | -12121.2
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Table 21. Details of water used, saved, yield advantage and extension of irrigated
area (average of two seasons)

Quantity of water Wa'ter uﬁfﬁfg‘:ﬁ?& ( advaYnlte:ig o of Inc.rease
. used ) | saving . R X in
Spacing bv doi spacings(£hs)  drip over iriable
Dri Conventi y(% ) P Dri Conventi | conventional aref (ha)
P onal P onal method (%)
Sy 273.2 575.5 110.7 | 14.8 18.9 -21.4 1.1
S, | 1913 | 4025 | 1104 | 123 | 181 -32.6 1.1
S3 328.0 690.0 1104 | 23.5 20.5 13.1 1.1
Sy | 2460 | 517.5 | 1104 | 234 | 221 6.4 1.1
Ss | 551.6 | 1150.0 | 108.05 | 33.9 | 343 0.7 109"
Se 382.6 805.0 1104 { 30.5 30.1 10.5 1.1
$7 146.6 | 3450 | 1353 | 134 | 11.2 19.2 1.35
Table 22, Effect of irrigation and spacing on FWUE
FWUE . Increase of FWUE in
Treatments . R . drips over conventional
Drip Conventional method { +/.)
S 45.2 27.3 65.6
S2 53.8 38.0 41.6
S; 59.7 24.6 142.6
S4 79.6 35.4 124.9
Ss 51.3 24.8 106.9
Se 66.4 31.2 112.8
S7 77.8 26.7 191.4
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Effect of various treatment combinations during both season crops formed
by different methods of irrigation and spacing was not significant in both the
seasons. Productivity was more during the first crop (19.41 t ha™) compared to the

second crop (17.21 tha™)
4.5. SAVING OF IRRIGATION WATER

There was 108.1 to 135.3 per cent saving of irrigation water at different
spacing due to drip irrigation over conventional irrigation. In Ss, Ss, S and Sy there
was yield advantage due to drip irrigation over conventional method. However there
was the yield reduction in S, S» and Ss under drip method over conventional method.
It is wprth to note that the increase in irrigable area in hectare ranged from 1.09 to

1.35 under drip irrigation over conventional method (Table 21).

4.6. FIELD WATER USE EFFICIENCY (FWUE)

Field water use efficiency, which is fruit yield (kg) / total water applied
(mm) varied \;ery much between spacing, both under drip and conventional method
of irrigations. FWUE was highest with 1.5 x 0.45 m spacing under drip and with 2.0
x 0.45 m spacing under conventional method of irrigation. Between irrigation
methods also FWUE was almost higher by 41.6 to 191.4 percentage under drip

compared to conventional methods at the various spacing tried (Table 22).
4.7. INCIDENCE OF PESTS AND DISEASES

There was a stray incidence of American serpentine leaf miner (Liriomyza
trifoli Burgees) and fruit fly (Bactrocera cucurbitae Coquillet) during the first crop.
The incidence was noticed uniformly in all the treatments and waé not specific to any
treatment. This was'brougﬁt under control by the prophylactic and frequent spray of

neemoil garlic emulsion.

During the second crop ‘stray incidence of fruit rot was noticed. Spraying

of mancozeb (0.2 %) was conducted for preventing further spread and control of
disease.
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4.8. ECONOMICS OF PRODUCTION

The cost of cultivation was Rs. 19,060.00 per ha excluding cost of drip
. irrigation system and labour cost of irrigation. The quantity and cost of seed, FYM,
fertilizers, plant protection chemicals, drip irrigation systems and labour cost varied

depending upon the population density. The details are given in Appendix IV.

The cost of inputs was maximum (Rs. 13,755.00) in Ss and minimum (Rs.
9,077.20) in S7. The cost of drip irrigation system was also high in Ss (Rs.
12,98,930.00) and minimum in S7 (Rs. 1,13,321.50). Based on the assumption that the
drip system can be utilized at least for five seasonsl one fifth of the cost was

considered for calculating the cost of irrigation for one season.

Under conventional method of irrigation, labour cost for irrigating channels
or pits was maximum at Ss and Sg (Rs. 48,288.00), Considering all the above factors
together cost of production was maximum for the treatment I;Ss (Rs 92,601.40)
followeed by I,Ss (Rs 81,100.40). The minimum cost of production (Rs 49,887.20)
was incurred under 1,S7. Out of 14 treatments net profit was maximum for ISs (Rs.
33,051.00) followed by I;Ss (Rs. 29,589.10) and IS¢ (Rs. 21,491.00). ISy, 11S2, 11S7
and 1,87 had negative values and were at loss. Maximum loss of (Rs. 2,204.60) was
noticed in the treatment I;S;. _
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V. DISCUSSION

Cucurbits are the most important group of vegetables in the tropics. The
family cucurbitaceae include nine genera and 750 species of “vine crops” with
spreading growth habit. The genus Cucumis to which oriental pickling melon
belongs, consists of 30 species. However two species namely Cucumis melo and
Cucumis sativus are of global interest. Oriental pickling melon (C.melo
var.conomon) is a unique vegetable of Kerala and is mainly cultivated during the
summer months. Its characteristic golden yellow coloured mature fruits are
produced in abundance during the auspicious occasion of “Vishu” festival. The
tender fruits can also be used for salad purpose. The fruits are good source of
carbohydrate (10.3%), vit.A (4200 IU), ascorbic acid (19.45g) and minerals
(19.45g) (Yalwakar, 1980). It is mainly grown as an irrigated crop in the summer
rice fallows in Kerala and is a preferred vegetable of farmers in the state because
of its high yield with in a short span of three months, easiness in production and

low production cost.

The Kerala Agricultural University has developed three open pollinated
varieties namely Mudicode, Arunima and Saubhagya. In addition, farmers in
different parts of the state also grow a number of local cultivars., Mudicode and
Arunima are large fruited varieties with good vegetative growth. Saubhagya is a
small-fruited and short duration variety with less vegetative growth. Seed rate,
spacing, irrigation, fertilizer requirement etc. of a variety depends on its duration,
growth habit, fruiting pattern and yielding ability and may also vary from region
to region depending on soil and climatic factors. Hence, adoption of variety
specific package with optimum spacing, fertilizer, irrigation etc. are essential for

- achieving high productivity even in a high yielding variety.

The recommended pit to pit spacing of 2.0 x 1.5 m in oriental pickling
melon is standardised based on the trials conducted in large fruited and vigorously
growing variety Mudicode. Saubhagya being a short duration variety with less

vegetative growth is not seen performing well under this wider spacing. This



necessitated the present investigation to test further closer spacing in order to

harvest maximum fruits from unit area.

Being a typical tropical vegetable, oriental pickling melon is mainly
grown during summer months in Kerala. Water is a scarce component during peak
summer months. Usually channel irrigatioh or basin irrigation or pot watering is
followed under large-scale cultivation of oriental pickling melon. For effective
utilization of water, drip irrigation has been widely tried in many crops. Alemeyhu
(2001) found that drip irrigation with 125 Ep is a cost saving and viable frrigation
method in oriental pickling melon variety Mudicode. However a variety differing
in growth and duration may also differ in it’s response to drip irrigation. Hence,
as a preliminary investigation, the study was undertaken with the objective to
standardize optimum spacing and to know the feasibility of drip irrigation in

Saubhagya and the results are discussed below.
5.1 EFFECT OF CLIMATIC FACTORS ON GROWTH AND PRODUCTIVITY

Phenotypic expression of a plant is the result of sum total of its genetic
constitution, environment and genotype environment interaction. The performance
of any variety can be improved by subjecting it to favourable environmental
conditions. Cucurbitaceous vegetables are essentially warm season crops grown
mainly in tropical and subtropical regions. Generally a long period of warm
climate, preferably dry weather with abundant sunshine is desired for majority of
cucurbits. Excess humidity is reported to promote diseases such as mildews,
anthracnose and virus diseases and pests such as fruit fly, mite etc. The oriental
pickling melon requires tropical climate with fairly high temperature during fruit

development. Cool nights and warm days hasten the maturity.

The oriental pickling melon variety Saubhagya grown under two methods
of irrigation and seven spacing during December to February and February to
April exhibited variation for a number of vegetative characters, earliness, fruit
characters and yield attributes. A comparison of the data of the.two growing

seasons revealed valuable indications. In the present study the initial growth
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characters like vine length and leaf area were maximum (113.77 cm and 7292
cm?) during February sown crop compared to December sown crop (84.09 cm and
59.97 cm®). The same trend of increased vegetative growth was continued up to
end of the crop also. During the months of February, March and April the length
of day recorded (11.5 h, 12.10 h and 12.22-h) respectively were more than that of
December and January (11.3 h and 11.45 h respectively). The temperature during
February sown cropping period (23.2 to 34.7°C) was also more than that of
December sown cropping period (20.92 to 32°C). The climatic factors like long
day length and high temperature prevailed during February to April may be
responsible for increased vegetative growth in February sown crop. Kamalnathan
and Thamburaj (1972) reported the effect of day lepgth and temperature in
increasing vegetative growth and delaying flowering phase in Cucurbita

moschata.

Sex ratio in cucurbits is highly sensitive to environmental factors. In the
present study also male flower production was earlier in February sown crop (23.2
days) than in December sown crop (27.2 days). It could be attributed due to long
days and high temperature, which favour male tendency by modifying the
endogenous gibberlic acid levels. Relatively high levels of gibberlic acid favour
the formation of staminate flowers. Atsmon et al. (1969) and Hayashi et al. (1971)
already reported similar results. Unlike male flowers, female flower production
was earlier by four days in December sown crop (28.4 days). The short day
length and optimum temperature of 24-30°C during the cropping period may be
responsible for earlier female flower production in December sown crop. Studies
by Cantiffe and Phatak (1981) in cucumber, Venkatraman (1967) in snakegourd
and Kamalnathan and Thamburaj (1972) in Pumpkin revealed that short day

length, low temperature (29.4°C - 29.9°C) and high humidity favoured
femaleness. )

Days to first harvest which is an important criteria from the farmers point
of view was earlier by three days in December sown crop (44.9 days). Early

female flower formation and less vegetative growth could have enhanced early
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maturity. A decrease in gibberlic acid and increase in auxin will increase the
levels of ethylene which have positive role for early harvest. The studies by '
Rudich et al. (1973), Shannon and Guardial (1969) revealed that short days
produce more auxin and in turn increase ethylene production. Thus, there exists

interrelationship between gibberlin, auxin and ethylene in earliness characters.

Flower opening, pollen dehiscence and fruit set in cucurbits are highly
influenced by environmental factors. The yield characters like number of female
fiowers, number of fruits plant” and total yield plot” and fruit set were relatively
high (8.08, 3.7, 23.29 kg and 50.0 %, respectively) in'December sown crop
compared (7.7, 3.7, 20.65 kg and 48.0 %, respectively) to February sown crop.
The fruit set will be maximum when temperature during the growth period ranges
from 24 to 30°C. The optimum temperature and short day length would have
enhanced the female flower primordia forming substance like auxin and provide

conducive situation for anther dehiscence and fruit set in December sown crop.

The fruit characters like length and girth were not altered by growing
seasons but average fruit weight, an important factor contributing to yield, was
maximum 706.13 g during February sown crop compared to 564.65g during
December sown crop. The increase in fruit weight is found directly related to the
vegetative growth. More the vegetative growth, more will be the photosynthates
produced and allocation to the fruits. Widders and Price (1989) found that
increase in foliar production did not alter the photosynthetic efficiency of leaves

but influenced carbon partitioning among alternative sinks within plants.
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5.2. EFFECT OF IRRIGATION ON GROWTH AND PRODUCTIVITY

The physiological processes, which determine the ultimate yield and
quality of produce, are highly dependent on the availability of soil moisture.
Cucurbits, generally cultivated during spring-summer months needs frequent
irrigation for maintaining soil moisture, which is a vital factor go;/eming
germination of seeds and growth of plants. Application of water in cucurbits
should be restricted to the base of plants or root zone and water should not wet the
vines or vegetative parts especially at flowering, fruit set and fruit development
stages. Frequent wetting of stems, leaves and developin,g fruits will promote

diseases and rotting of fruits.

Oriental pickling melon is usually grown by pot watering or channe]
irrigatibn during summer months in Kerala. Small wells dug in the rice fallows
d&ually serve as source for pot watering or channel irrigation. Since plants have to
be irrigated in alternate days a number of labourers are to be utilized for irrigating
the crop and it ultimately leads to increased cost of production. This has great

relevance in the light of high wage rate prevailing in the state.

Alemeyhu (2001) observed that drip method of irrigation at 125 Ep was
~~much superior to conventional method of irrigation in oriental pickling melon
variety Mudicode. The yield obtained from drip irrigated plots at 125 Ep was 34.8
t ha”!, which was 24.5 per cent more than conventional method (27.3 t ha™).
' Adzlitionally there was 13 per cent water saving and this alone accounted" for 47.6
per cent additional income. The above study points to the need for testing the
feasibility of drip irrigation in oriental pickling melon variety Saubhagya which

differs from Mudicode in duration of the crop, fruit size and growth pattern.

During the present study vegetative characters like. length of vine,
number of branches and leaf area were not significantly influenced by two
methods of irrigation namely drip irrigation at 125 Ep and conventional method @
15 1 plant™. Initial vine length was marginally more in the drip irrigation (Fig. 2).

However at the time of final harvest vine length under conventional method
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exceeded over drip method in the first and second crops by 12.7 per cent and 11.3
per -ce.mt respectively (Fig. 3). Leaf area at the time of final harvest in the
conventional method was on par with that in the drip irrigation method. This
clearly indicates the scope of saving 50 per cent water under drip method for

growing oriental pickling melon (Fig. 4 and 5).

Earliness indicated by the appearance of male and female flowers and
node at which the fruits were formed was also not significantly influenced by
method of irrigation. However a slight advantage for earliness was observed‘ in
plants grown under drip irrigation (Fig. 6,7 and 8). In conventional method due to
higher level of irrigation the soil moisture status was favourable for maintaining
vegetative growth, delaying the flower production and days to last harvest (Fig.
9)4. Similar study by Larson (1975) revealed that high level of irrigation increased
végetative phase and delayed reproductive phase. The slow and precise
application of water to the root zone led to better moisture replenishment and
acration, which led to earlier harvest. Veeraputhiran (1996) reported similar

results of early maturity under drip.

Even though not significant, conventional method receiving 45 | of water
per pit in alternate days had the lowest fruit setting percentage during the first
crop season (Fig.9). Similar results of poor fruit set in basin irrigation due to
imbalance of water and air was reported by Alemeyhu (2001) in oriental pickling
melon. Generaily, after flood irrigation the soil is becoming saturated with water
up to 48 hours. During this period practically there is less root activity in the
absence of air in the soil. A proper balance of water and air is not available as net
irrigation is scheduled on alternate days. Therefore the physical conditions in the -
soil like wetness, aeration etc. may not have favoured high fruit set in

conventional method.

) Alemeyhu (2001) obtained maximum yield in oriental pickling melon
variety Mudicode by growing under drip irrigation at 125 Ep However, during the

present study the yield characters like number of female flowers, fruit set
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percentage, fruits per plant and total yield were not significantly influenced by
irrigation methods. This may be due to less vegetative growth and short duration

nature of the variety Saubhagya compared to the standard variety Mudicode.
5.3. EFFECT OF SPACING ON GROWTH AND PRODUTIVITY

The cultivation practices of a crop mainly depend on the slope of land, soil
texture, rainfall pattern etc. of the area where it is cultivated. Seeds of cucurbits
are generally sown in shallow basins in plain lands of summer rice fallows (Plate
5). It is also sown in shallow trenches (Plate 6). Whether the seeds are sown in
channels or basins, the crop geometry, which decides the number of plants per

unit area, vary with growth habit of the variety.

In the present study Saubhagya was sown in shallow channels spaced at 1
m, 1.5 m, and 2 m. In each channel seeds were sown at a distance of 30 ¢m and
45 cm. Six spacings formulated with the above were compared with the traditional
basin method where seeds are sown in basins at a spacing of 2.0 x 1.5 m (3
seeds/pit). Depending on row to row and plant to plant distance, the number of

plants per plot and the population density varied and are furnished below:

S1.No. Spacing No. of plants/plot  Population density

(12 m?) No/ha.
1 20x0.30m 20 16666
2 2.0x045m 14 11,111
3  15x030m 26 22,222
4 1.5x0.45m 18 . 14,814
5 1.0x0.30m 40 33,333
6. 1.0x0.45m 28 22,222

7 20x 1.5m 12 9,999



Plate 6. 12S2Sowing of seeds in channels 2.0 x 0.45 m

Plate 7. 12S5Sowing of seeds in channels 1.0 x 0.30 m Plate 8. 11S6Sowing ofseeds in channels 1.0 x 0.45 m
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Less vegetative growth and early yield characterize the variety
Saubhagya. However, the plants should attain sufficient vegetative growth for
maximum productivity and fruit size. In the present study vegetative growth was
assessed by recording length of vine, number of branches and leaf area at
flowering and initial fruiting stage (30 DAS) and at final harvest stage: The effect
of various spacings on vegetative growth was more pronounced and significant
during the second crop. The initial spread of plants were maximum at a closer
sp%cing of 1.0 x 0.30 m (Ss) during both the crops as indicated by maximum vine
length recorded at 30 DAS (96.7 cm and 126.9 cm during December and February
sown crops, respectively). The same trend continued at the time of final harvest
also and vine length in Ss was 174.7 cm during the first crop and 123.8 cm during
the second crop. The length of vine in conventional pit method at a wider spacing
of 2.0 x 1.5 m was only (102.3 cm and 132.1 cm) during first crop and second
crop respectively. Increase in vine length at closer spacing due to competition and
mutual shading from lateral plants has been observed in cucumber by Bach and
Hruska (1981).

Compared to other oriental pickling melon varieties Mudicode and
Arunima, branching in Saubhagya is very early and from the second node
onwards axillary buds emerge. On an average, at flowering and initial fruiting
stage, three lateral branches were produced at a spacing of 1.5 x 0.45 m (Ss)
during December sown crop and at 1.5 x 0.30 m (S3), 1.5 x 0.45 m (S4) and 1.0 x
0.45 m (Sg) during February sown crop. At the final harvest also maximum
branches were recorded at moderate spacings of 1.5 x 0.45 m, 1.5 x 0.30 m and
1.0 x 0.45 m compared to the low values at still closer spacings. Availability of -
. sufficient sunlight and area for lateral growth might have contributed for more
number of branches in moderately spaced treatments. Hafidh (2001) in cucumber
and Renji (1998) in pickling cucumber reported similar results of increased
number of branches at moderate population. Suppression of axillary buds in the
closely planted crops have indirectly resulted in more vine length in the closer

spacing of 1.0 x 0.30 m during the present investigation. The exposed interspaces
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and resultant radiations on the growing plants may have adverse effect on the
growth and development of plants. This is in agreement with the findings of
Flocker et al. (1965) in Cantaloupe, Yamashitata and Yamada (1982) in cucumber
and Nerson ef al. (1994) in muskmelon.

Majority of cucurbits including oriental pickling melon follows a
sequential flowering pattern, The first 4-6 flowering nodes produce. staminate
flowers and later pistillate flowers appear in secondary branches and laterals.
Flowering and sex ratio are highly influenced by environmental factors like
temperature and day length, endogenous level of hormones etc. In the present
study, days for emergence of male flower was not significantly influenced by
various spacings. Male flowers were produced as early as 22.8 days at a wider
spacing of 2.0 x 0.3 m in February sown crop and as late as 27.8 days under
closest spacing of 1.0 x 0.30 m in December sown crop. Earliness in male flower
anthesis under widely sbaced treatments may be attributed to the increased soil
temperature due to radiation from the exposed interspaces. The increase in
temperature affects the levels of GA synthesis, which favour male tendency
(Atsmon et al., 1969). From the point of earliness, days to first female flower
production, the node number of first female flower and days to first harvest are
important. In general, female flower production in oriental pickling mélon var.
Saubhagya was mainly confined to the laterals and sub laterals. Production of
female flowers on main vine was very rare. Female flower production was earlier
in the moderate spacing of 1.5 x 0.45 m (27.4 and 31.2 during first and second
crop respectively). More number of branches and favourable conditions like
optimum light and température and favourable microclimate could have -
contributed for, earlier female production. Earliness in female ﬂo;:ver anthesis
qnder moderate spacing were already reported by Lower er al. (1983) in cucumber

and Arora and Mallik (1990) in ridge gourd variety Pusa Nasdar,

Various spacing significantly altered the node number for the emergence
of first female flower during February sown crop. Female flowers were formed in

the lowest node (3.3) in plants spaced at a closer spacing of 1.0 x 0.30 m and in
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the farthest node (6.3) in S3 (1.5 x 0.30 m). A result of the similar study by Renji

(1998) in cucumber is in line with present findings.

The production of female flowers was found affected by various spacings.
During the present investigation, number of female flowers were maximum (8.95)
at a moderate spacing of 1.5 x 0.45 m followed by 8.80 under 1.0 x 0.45 m.
Parekh (1990) earlier reported similar results in bitter gourd and Arora and Mallik
(1990) in ridge gourd.

The fruit set depends on the position at which flowers are formed,
endogenous auxin level and climatic condition at the time of fruiting. In the
present study the fruit set was affected by various spacings and maximum fruit set
(61.45 %) during December sown crop was observed at a moderate spacing 1.5 x
0.45 m and (61.46 %) under a spacing of 1.0 x 0.30 m during February sown crop.
From the farmer’s point of view, oriental pickling melon fruits for vegetable
purpose are usually harvested at fully mature stage when they develop golden
yellow coloured rind. An alternate sequence of flowering pattern of male and

“female flower was observed until fruit set in Saubhagya. Once the fruits are
allowed to mature on the plant, such fruits determine the production of pistillate
flowers further down in the vine. Even if female flower production and fruit set
are taking place they may not develop fully or shed in immature condition. The
vine strikes the physiological balance at the threshold limit of maximum fruits that
it can carry to maturity. Seshadri (1979) earlier reported similar results. In the
present study node at which first fruits were retained was not affected by various

spacings and ranged from 4.8 to 5.4.

Early harvesting is considered as an advantage since the vegetables
reabhing early in the market fetches premium pfice. Depending on the nutrition
and climatic factors 17 — 20 days are required from flowering to edible
harvestable maturity in Saubhagya. The closer spacing, 1.0 x 0.30 m was earliest
to harvest the first fruit during both the crops. Though plants at spacing 1.5 x 0.45

m were earlier for female flower opening, they were not earliest in respect to days
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to first harvest. This indicates that earliness in flowering need not always‘result in
| e;rly harvest. Similar observations were made by Pandey et al. (1996) in tomato.
The first rounds of harvest in all the spacings were completed by 47" day in
December and 49.2 day in February sown crop. Earliness and duration of harvest
are mainly varietal characters and are modified by cultural practices. The last
. harvest was completed by 52.5 days in S5 (1.0 x 0.30 m) and was extended up to
58.5 days in S7 (2.5 x 1.5 m). The harvesting period in the variety was just 18
days during which two harvests were possible. The specific advantage of variety
Saubhagya is its short duration and concentrated fruiting. 'If the fruits are

harvested at tender stage the number of harvests can be increased.

Market value of fruits mainly depends on uniformity in size, colour,
freshness and freedom from blemishes etc. In oriental pickling melon medium
sized and golden yellow coloured fruits with in a range of 500 — 750 g fetches
premium price in the market. The size of fruits in terms of girth and weight were
affected by different spacing during present investigation. Length of fruit was not
.significantly changed by different spacing. However it was maximum in Sg (25
cm) followed S4(23.8 cm) and Ss (23.3 cm) during December sown crop. Girth of
fruit in a variety has a prominent role in deciding the weight of fruit and it was
maximum (29.3 ¢m) under a spacing of 1.5 x 0.30 m and was on par with 1.5 x
0.45 m (28.7 cm). This was closely followed by spacing of 1.0 x 0.30 m (26.1
cm) and 1.0 x 0.45 m (26.2 cm). Minimum girth was noticed under widely spaced
control plot, S7(24.2 cm). h

Average fruit weight was found maximum at a closer spacing of 1.0 x
0.45 m-(720 g) on par with 1.0 x 0.3 m (630.79) during the first-crop (Fig. 12). ~
During the second crop also maximum fruit weight was observed in 1.0 x 0.45 m
spacing (838 g) on par with 1.0 x 0.30 m (734 g). The increase in fruit weight in
best treatments over the traditional pit method was to the tune of 34-58 per cent

during first crop and 25 — 26 per cent during the second crop.

Optimum vegetative grthh and better microclimate resulting from

minimum evaporation loss in closer to moderate spacing may have contributed for
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the transfer and accumulation of sink which ultimately result in large sized fruits.
This was evidenced by maximum flesh thickness of 3.3 cm at a spacing of 1.0 x
0.45 cm during the first crop and 3.25 cm during the second crop (Fig. 13).
Widders and Price (1989) reported increase in the carbon portioning of fruits due

to increase in vegetative growth,

The yielding ability of a variety is the outcome of a number of contributing
cha;acters like number of female flowers, number of fruits plant", fruit size etc.
Apéﬁ from genetic constitution, the management practices also play a key role on
productivity. Population density and system of cultivation are deciding factors for
achieving high productivity. In the present investigation yield per plant, yield pér
plot were significantly influenced by various spacings (Fig. 14 and 15). Yield per
plant in terms of weight and number of fruits were maximum at a closer spacing
of 1.0 x 0.30 m (2.57 kg and 4.5 during the first crop) which was on par with 1.5 x
0.45 m (2.4 kg and 5.5, respectively). During second crop, the spacing Ss (1.0 x
0.45 m) produced maximum yield per plant both in terms of weight and number
(2.65 kg and 4.5, respectively). Similar results of increascd fruit number and yield

per plotunder closer spacing was reported by Enthoven (1980) in cucumber.

The closest spacing of 1.0 x 0.30 m accommodating 33,333 plants in a
hectare yielded maximum fruits (33.93 t ha™) during the first crop (Fig. 17). This
was 66.0 % over the recommended spacing of 2.0 x 1.5 m. The highest
productivity at this spacing was resulted from maximum yield per plant (4.5 kg)
and by accommodating maximum number of plants without affecting the
vegetative growth adversely. Karatev and Salinkova (1983), Hafidh (2001) and
Paroussi and Saglam (2002) earlier reported similar findings. Ss (1.0 x 0.30 m)
was closely followed by next closer spacing 1.0 x 0.45 m and 1.5 x 0.45 m in
productivity (25.38 t ha™ and 20.58 t ha”, respectively). Both the above spacings
accommodated 22,222 plants in a hectare. During the February sown crop,
production was maximum in Ss (25.12 t ha™), which also accounted for maximum
number of fruits per plant (4.5) and yield per plant (2.67 kg). The superior

performance of plants at a spacing 1.0 x 0.45 over 1.0 x 0.30 during second crop
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may be due to enhanced vegetative growth during second crop. This might have

contributed to the superior perforiance of plants at 1.0 X 0.45 m overl.0 x 0.30m

Based on the average of two seasons yield da%a it is clear that closer
spacing of 1.0 x 0.30 m (Ss) gave the highest yield of 28.40 t ha™ followed by 23.5
t ha by 1.0 X 0.45 m. Other spacings recorded the per hectare yield‘as Sy, 2.0 x
0.30 m (14.0 t ha™, S, 2.0 x 0.45 m (12.8 tha™, 83, 1.5x 0.30 m (18.3-t ha'), S4,
1.5 x 0.45 m (18.9 .t ha') and S7, 2.0 x 1.5 m (10.3 t ha™ ). Hence Saubhagya
variety of oriental pickling melon is highly adopted for the high density planting
of 33,333 plants per hectare for exploiting it’s yield potential.

5.4. INTERACTION EFFECTS

An adequate water supply and optimum spacing are essential not only for
stable and high yield but also for marketable quality, which command premium
prices for vegetables. Critical analysis of interaction effects of main plots
(methods of irrigation) and sub plot effects (spacings) reveals much valuable

information and are discussed below.

In the present study none of the vegetative characters except the initial
vine length were significantly influenced by treatment combinations at 30 DAS
for February sown crop. At initial flowering phase I;Sg (129.1 cm) and I,Ss
(128.4 cm) recorded maximum vine length in February sown crop. However at
final harvest stage length of vine and leaf area was maximum in L,Ss for both the
crops. The increase in vegetative growth under I,Ss may be due to maximum
availability of water and suppression of lateral growth under high population
density. Linear response of growth due to increase in application of water .

reported by Hegde (1987) and Singh and Singh (1978) in cucumber support the
present findings.

Vegetative growth was generally less in widely spaced plants'grown under
drip irrigation. The widely spaced treatments I;S;, 1;S; and I;'S; recorded 63.8 per
cent, 58.0 per cent and 19.3 per cent less vine growth and 24.2 per cent, 28.9 per
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-cent and 25.6 per cent less leaf area than the superior treatment I;Ss (184.3 cm and
89.2 cm?). Same trend was noticed during second crop also. This may be due to
large ground area, which enhanced the evaporation rate and minimized the water
availability to the plants. Limited water supply and availability in this treatment
might have restricted cell division and cell enlargement which resulted in less
vegetative growth, This is in agreement with the findings of Flocker ef al. (1965)

in cantaloupes and Yamashita and Yamada (1982) in cucumber,

The interaction of irrigation methods and spacing were not significant on
earliness of flowering and fruiting, duration of the crop and yield attributes.
However I;S; was earlier (26.0 and 22.3 days during first and second crop) for
male flower production and late for female flower production in both the crops.
The less vegetative growth put forth earlier male flowers and delayed and reduced

female flower primordia in [;S;.

Plants at moderate spaciﬁg of I;S4 and LS4 were earlier (27.5 and 27.3
days respectively) for female flower production. Above spacing also had
maximum number of female flowers (9.0 and 8.9 respectively) number of fruits
per plant (5.0, 5.5) and fruit set (61.10 and 61.45 %) during first crop and same

trend was observed during second crop also. It was followed by 1;S¢ and 1,Ss.

The increase in “with in row” spacing from 30 to 45 cm and decrease in
“row to row” spacing from 2.0 m to 1.5 or Im have created a favourable
microclimate and increased availability of soil moisture and sunlight to individual
plants under a moderate population density. This is in agreement with the findings
of Molnar (1965) in melon and Thomas (1984) in bitter gourd.

Treatment combinations did not significantly influence the productivity.
However it was maximum at 1,Ss (34.91 t ha™), which was 71.7 per cent increase
over the control I,S7 (Plate 7). It was followed by I;Ss (32.95 t ha™), which was
70.25 per cent over pit method, [,S;. Maximum productivity was obtained at
closer spacing (1.0 x 0.30 m) under conventional and drip method compared to

other treatment combination. Maximum productivity of plants at highest
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population density under conventional method was due to the production of large
sized fruits as indicated by more fruit weight (729.08 g). The highest productivity
. in_I;Ss during December sown crop was due to maximum per plant yield and
number of fruits (2.7 kg and 5.0 respectively). In February sown crop I;Ss
produced maximum yield (27.5 kg per plot) which also accounted for maximum

* per plant yield and number of fruits.

At fhe closest spacing of Ss (1.0 x'0.30 m) the per hectare yields of drip
and conventional method were almost identical (Table 21). But drip method had
the advantage of using 598.4 mm less water, which can be used for irrigating an
additional area of 1.09 ha by drip. At S (1.0 x 0.45 m) also per hectare yields of
drip and conventional method were almost identical. Here also drip method used
422.4 mm less water, which can be used for irrigating an additjonal area of 1.10
ha by drip. In S3, S4 and S; drip had convincing yield advantage over conventional
method to the tune of 13.1, 6.9 and 19.2 per cent, respectively and water saving by
362, 271.5 and 185.5 mm, respectively. In S; and S, conventional method had
yield advantage over drip method, but water ‘was saved to the tune of 302.3 and

211.2 mm, respectively.
5.5. ECONOMICS OF PRODUCTION

High cost of production due to high wage rate is one of the major factors
limiting the cultivation of vegetables in Kerala. This has particular significance
due to labour intensive nature of vegetable cultivation. Unless some labour saving
and cost effective methods or devices are developed, it is impossible to compete
with neighboring states in vegetable production and marketing, During the -
present study, I,Ss and I;Sg shared maximum benefit cost ratio of 1.40 In L;Ss
plants were spaced at closer spacing of 1.0 x 0.30 m (33,333 plants ha') under
conventional method of irrigation. In I;Ss the plants was spaced at 1.0 x 0.45 m
accommodating 22,222 plants ha” under drip irrigation. For an investment of
every one rupee we are getting an additional income of 40 paise under both

treatments. However the amount of water used under conventional method was
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53 per cent more than that of drip. Eventhough I;S¢ had third position in
productivity it ranked first for benefit cost ratio. This is mainly due to moderate
population density, which reduces cost of drip materials than that of I;Ss which
ranked second in productivity. Maximum loss was observed under widely spaced
treatments like I;S;, I;S; and 1,S;. For an investment of one rupee there was a loss
of Rs. 0.24, Rs. 0.27 and Rs. 0.24, respectively. This is mainly due to high cost of

production under these treatments.

Marginal and small farmers mainly carry out oriental pickling melon

| cui;ivation in Kerala. Under conventional method of irrigation a spacing of 1.0 x
0.3 m can be followed when family labour is utilized for cultivation of-oriental

. pickling melon. A spacing of 1 x 0.45 m with drip irrigation can be followed

under a situation where there is water scarcity and the farmers are capital rich.

5.6. FUTURE LINE OF WORK

The present investigation revealed the necessity of variety specific and
location specific package of practices for achieving maximum productivity in
each vegetable crop. Since the growth and development of crops vary from
season to season, appropriate modifications in the packages are also to be made

for better expression of economic characters.

The short duration (54-60 days) nature of oriental pickling melon variety
Saubhagya offers scope for cultivation of three crops successively starting from
November — May in the same soil utilizing the drip irrigation system. As water
requirement of the variety varies with stages of crop growth, differential irrigation
frequencies are to be standardized separately for vegetative, flowering and fruiting
stages. The possibilities of adopting drip irrigation and plastic mulches are also to
be exploited for commercial cultivation of this variety. The drip irrigation system
is also to be refined so as to make it more cost of effective and farmer friendly for -

the easy intercultural operations and to avoid frequent clogging of drippers.
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V1. SUMMARY

A field experiment was conducted for two consecutive seasons in the
summer rice fallows of the Agricultural Research Station, Mannuthy, and
Thrissur during December 2002- April 2003 to study the effect of “Crop
geometry under different methods of irrigation in oriental pickling melon

(Cucumis melo var. conomon) variety Saubhagya”.

The experiment was laid out in a split plot design with methods of
irrigation in the main plot and spacings in subplot. The treatments consisted of
combination of two methods of irrigation (drip irrigation @125 Ep and
conventional method @ 45 1 pit ') and seven spacings (2.0 x 0.30 m, 2.0 x
045m,1.5x030m,1.5x0.45m,1.0x0.30 m, 1.0 x0.45 m and 2.0 x 1.5m)

with two replications.

The study was necessitated due to the short duration and less spreading
nature of the variety “Saubhagya” compared to the existing variety
“Mudicode” based on which the present recommendations were made for

oriental pickling melon by the Kerala agricultural university.

1. The variety Saubhagya sown during February exhibited maximum
vegetative growth and produced male flowers earlier (23.2 days) than,

December sown crop (27.07 days).

2. The yield characters like number of female flowers, number of
fruitsplant™ total yield plot™ and fruit set were relatively high (8.08, 37
and 23.29 kg, 50 %, resp'ectively) in December sown crop compared to
February sown crop (7.7, 3.7, 20.65 kg and 48.0 %, respectively).

3. The fruit characters like length and girth were not altered by growing

seasons, but the average fruit weight, an important factor contributing
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to yield, was maximum (706.13 g) during February sown. crop

compared to December sown crop (564.65).

. The vegetative characters like length of vine, number of branches and
leaf area were not significantly influenced by two methods of irrigation

viz., drip irrigation at 125 Epand conventional method @ 45 1 pit™.

. The earliness and yield characters like number of female flowers, fruit
set percentage, fruits per plant and total ,yield were also not
significantly influenced by irrigation methods. However, in the drip
irrigation there was saving of 108.5 to 135.3 per cent of water during
one cropping period, which can be used for bringingl.09 to 1.35

hectares of additional land for cultivation of the variety.

. The effects of various spacings on vegetative growth were more
pronounced and significant during February sown crop. The initial
spread of plants were maximum at a closer spacing of 1.0 x 0.30 m
(Ss) during both the crops as indicated by maximum vine length
recorded at 30 DAS (96.7 cm and 126.9 cm during December and
February sown crop, respectively). The same trend continued at the

time of final harvest.

. At the final harvest maximum branches were recorded at moderate
spacings of 1.5 x 0.45 m, 1.5 x 0.30 m and 1.0 x 0.45 m compared to )

the low values at still closer spacings.

. Female flower production was earlier in the moderate spacing of 1.5 x
0.45 m (27.4 and 31.2 days during first and second crop, respectively).
Female flowers were formed in the lowest node (3.3) in plants spaced
at a closer spacing of 1.0 x 0.30 m and farthest node (6.3) at moderate

spacing of 1.5 x 0.30 m. The number of female flowers were also
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maximum (8.95) at a moderate spacing of 1.5 x 0.45 m followed by

8.80 under 1.0 x 0.45 m spacing,

The plants in closer spacing 1.0 x 0.30 m were earliest to harvest the
first fruit in both seasons. The first round of harvest in all the spacings
were completed by 47™ day in December sown crop and 49“‘ day in
February 'sown crop. The last harvest was completed by 52.5 days in Ss
(1.0 x 0.30 m) and was extended up to 58.5 days in S7 (2.0 x 1.5 m).
The Girth of fruit was maximum (29.3 cm) under a spacing of 1.5 x
0.30 m and was on par with 1.5 x 0.45 m (28.7 cm). This was closely
followed by spacing 1.0 x 0.30 m (26.1 cm) and 1.0 x 0.45 (26.2 cm).

. Average fruit weight was found maximum at a closer spacing of 1.0 x

0.45 m (720 g) and was on par with 1.0 x 030 m (630.79g) in
December sown crop. In February sown crop also maximum fruit
weight was observed in 1.0 x 0.45 m spacing (838 g) and was on par
with 1.0 x 0.30 m (734 g).

Yield plant” in terms of weight and number of fruits were maximum at
a closer spacing of 1.0 x 0.30 m (2.57 kg and 4.5, respectively) during
December sown crop, which was on par with 1.5 x 0.45m (2.4 kg and
5.5, respectively). In February sown crop the spacing Sg (1.0 x 0.45 m)
p\roduced maximum yield plant” both in terms of weight and number ,
(2.65 kg and 4.5, respectively). The closest spacing of 1.0 x-0.30 m
accommodating 33,333 plants ha yielded maximum fruits (33.93 t ha"
"y in December sown crop, which was 66 per cent more than the
recommended spacing of 2.0 x 1.5 m. S5 (1.0 x 0.30 m) was closely
followed by next closer spacings 1.0 x 0.45 m and 1.5 x 0.45 m in
productivity (25.38 t ha™ and 20.58 t ha”, respectively). Both the

above spacings accommodated 22,222 plants in a hectare. In February
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sown crop production was maximum at 1.0 x 0.45 m (25.12 t ha'h),
which also accounted for maximum number of fruits plant” and yield

plant™.

None of the characters, except.length of vine at 30 DAS and fruit set
percentage were inﬂueni:ed by the interaction effects of main plot
(method of irrigation) and subplots (spacings). However Pi‘oductivity
was maximum at 1.0 X 0.30 m under conventional method of irrigation
(34.91 t ha), which was 71.7 per cent higher over the recommended
spacing 2.0 x 1.5 m under conventional method of irrigation for

oriental pickling melon.

FWUE was highest with 1.5 x 0.45 m spacing under drip and with 2.0
x 0.45 m spacing under conventional method of irrigation. Between
irrigation methods also FWUE was almost higher by 41.6 to 191.4 per .

cent under drip compared to conventional method at various spacings.

. Maximum benefit cost ratio (1.40) was shared by [,Ss and 1;Se, In 1S5

plants were spaced at a closer spacing of 1.0 x 0.30 m (accommodating
33,333 plants ha") under conventional method of irrigation. This
treatment can be followed where family labour is | utilized for
cultivation of oriental pickling melon variety Saubhagya. The
treatment with spacing of 1.0 x 0.45 m under drip irrigation can be
suggested under a situation where there is water scarcity and farmers

are capital rich.



References




REFERENCES

Abolina, G.I.,, Ataullaaev, N.A. and Hakinov, A. 1963. Influence of moisture
regime and nutrition on the physiological process and yields of melons
under Uzbekistan conditions. Agrobiologica 3: 437-441

Abouhadid., El-Beltagy, G. and Medaﬁy, M. 1993. The effect of aiffcrencc in
day and night temperature in controlling the growth of vegetable
seedlings. Symposium on Soil and Soil Less MeJa'ia under Protected
Cultivation, March 1-6,1990. (ed.Cairo). Ain shams university, Egypt,
pp. 307-333

AICRP, 1985. Annual Report of All India Coordinated Research Project on
""" Vegetables, Mahatma Phule Krishi Vidyapeeth University, Rahuri,
Mabharastra. p.52

AICRP, 1986. Annual Report of All India Coordinated Research Project on
Vegetables, Mahatma Phule Krishi Vidyapeeth University, Rahuri,
Maharastra. p.48

Alemeyhu, A.M. 2001. Drip irrigation and mulching in oriental pickling melon.
M.Sc.(Ag.) thesis, Kerala Agricultural University, Trichur, p.124

Arora, S.K. and Mallik, I.J. 1990. Effect of pruning and spacing levels on the

growth, flowering, earliness and fruit yield in ridge gourd. Haryana
Jhort.sci.18: 27-29

Aseogwa, S.U. 1991. Effect of irrigation on the leaf and pod production fluted

. pumpkin (Telfaris occidentalis Hook). Scientia Horticulturae. 349: 161-
168



Atsmon, D., Long., Aund, L. and Light, ENN. 1969. Contents and recovery of”
gibberlins in monoecious and gynoecious cucumber plants. Pl physiol.

43: 806-810

Aziz, M.A., Sallam, M.F.A., El-Gendy, A.M. and El-Moniem, M.A. 1998. Effect
of natural soil conditions and irrigation conditions on some chemical
properties of sandy soils of Inshas and cucumber yield. Egyptian J. Soil
Sci. 38:377-410

Bach, C. E. and Hruska, AJ. 1981. Effects of plant dénsity on the growth,
reproduction and survivorship of cucumbers in monoculture and
polycultures. J. Appl. Biol. 18: 929-943

Balakumaran, K.N., Mathew, J., Pillai, G.R. and Vargheese, K. 1982, Studies on
the comparative effect of pitcher irrigation and pot watering in cucumber.
Agric. Res. J. Kerala. 20: 65-67

Bhella, H.S. 1988. Effect of trickle irrigation and black mulch on growth, yield
and mineral composition of water melon. HortSci. 23: 123-125

Bindukala, S. 2000. Optimization of population density in water melon. M.Sc.
(Hort.) thesis, Kerala Agricultural University, Trichur, p.107

*Botwright, T., Mendham, N. and Cheng, B. 1998. Effect of density on growth,

development, yield and quality of kabocha (Cucurbita maxima). Aust. J.
Expl. Agric. 38: 195-200

*Burgmans, J. 1981. Plant spacing effects of gherkin yield. New Zealand
Commercial grower 36: 14-15
Cantiffe, D.J. and Phatak, S.C. 1981. Plant population studies with pickling

cucumber grown for once-over harvest. J. Am. Soci. Hort. Sci. 100: 464-

466



i

Chartzoulakis, K. and Michelakis, N. 1996. Effect of different irrigation systems -
on root growth and yield of green house cucumber. Acta Horticulturae
278: 237-243

Chen-quingjun, Q., Lin-cheng, L. and Qin-yong, J. 1996. Effect of temperature
and light on plant growth and yield formation of cucumber in winter.
China Vegetables 5: 6-9

*Chernovel, A.E. 1980. Cucumber yield and in relation to the time of irrigation.
Ovoschevodi Backchevod 10: 8-10

*Choigounghah, R.B., Cheongjaewoan, F., Kangkgunghlec; Y.H. and
Umyeonghcheo,L. 1995, Studies of planting density and training

method on the productivity of Japanese white spined cultivar for
exportation. Ovoschevodi Backchevod 15: 15-21

Choudri, S.M. and More, T.A. 2002. Fertigation, fertilizer and spacing
requirement of tropical gynoecious cucumber hybrids. . Acta
Horticulturae 88: 233-240

Cummins, T.L. and Kretchman, D.W. 1974. Moisture stress relations to growth

and development of pickling cucumber. Qutdoor Vegetable Crop
Research 81: 23-24

Dastane, N.G. 1967. The Practical Material of Water Use Research. First

edition, Navabharat Prakasan, Poona, p.102

Desai, J.B. and Patill U.K. 1984. Effects of date of sowing and irrigation in

growth yield and quality of water melon. J. Maharastia Aéric. Univ. 9:

70-74

Dunkeil, K.H. 1966. The effect of varying water supply on yield of tomato and

cucumber under glass house. Acta Horticulturae 41: 42-49



Echevarria, P.H. and Castro, A.R. 2002. Influence of different plant densities on -
the yield and quality of greenhouse grown cucumbers grafted on shintoza
(Cucurbita maxima x Cucurbita moschata). Acta Horticulturae 86: 243-
250

Elizabeth, T.M. and Dennis, W. 1998. Plant spacing affects yield of ‘Saperstar’
Muskmelon - cropping efficiency. HortSci. 33: 52-54

*Enthoven, N. 1980. Planting distance and stem system in autumn cucumbers.
Plant as stand en stengel system bijherfstkom Kommers. Groenten en
Sruit Naaldunik. 35(5): 30-31

Farm Information Bureau. 2003. Farm Guide. Farm Information Bureau,

Government of Kerala, Trivandrum, p.98

Farshi, A.A. 200]. Comparison between drip and surface irrigation methods with

respect to irrigation water use efficiency in Iran. Acta Horticulturae 73:
549-555

Flocker, W.J,, Lingie, 1.C., Davis, R.M. and Miller, R.G. 1965. Influence of
irrigation and nitrogen fertilization on yield, quality and size of
cantaloupes. Proc. Am. Soc. Hort. Sci. 86: 424-432

Foster, K. 1989.  Effect of irrigation, nitrogen and spacing on yield of
vegetables. Indian J. Hort. 56: 256-259

*Garcia, A., Santos, A.M. and Dos. 1973, Preliminary studies on cucumber

spacing and plant population in Cucumis sativus. Pesovisa Agropecuaria
8:273-275 '

Gopalakrishnan, T.R. and Indira, P. Vegetable Varieties. Technical Bulletin No.

13. Kerala Agricultural University, Trichur, p.54



Government of India 2003. Economic survery 2002 — 2003. Ministry of Finance,

New Delhi. p. 280

Guler, S. and Ibrikci, H. 2002. Yield and elemental composition of cucumbers

as affected by drip and furrow irri gation. Acta Horticulturae 571: 51-57

*Hafidh, F. 2001. Effect of foliage density and plant spacing on the number of
flowers produced. Sex expression and total fruit weight of summer

squash  ( Cucurbita pepo cv. Lita hybrid). Dirasat 28: 178-183

*Hanna, H.Y. and Adams, A.J. 1993. The response of staked cucumber to drip
irrigation, plant spacing and NPK rates. Louisana Agric. 32:218-10

Hayashi, G., Boerner, D. and Sell, H.M. 1971. The relative content of gibberlin in
seedlings of gynoecious and monoecious cucumber (Cucumis sativus).
Phytochemistry 10:57-62

" Hegde, D.M. 1987. Effect of irrigation on growth, development and mineral

composites of watermelon. S. Indian .Hort. 35:356-361

*Hessiner, A, and Drews, N, 1985. Yield increase in green house cucumbers in

relation to temperate conditions. Archirfur Garten bau. 32(2). 40-41

*Hessiner, A., Drews, M. .and Konarhi, H. 1987. Result ion leaf area
development of green house cucumbers. Engebrisre zur Blatifla

chememtwicklung der Gewachshavs gwtle Archir fir Gartenban 35: 393-
463 '

*Ivanov, V.L. 1978. Effect of temperature and day length on the growing period
of cucumbers. Gradinarska I Lazarska Nauka 15: 129-136

Kamalnathan, S. and Thamburaj, S. 1972. Sex expression in pumpkin (Cucurbita

moschata) in relation to certain climate parameters. Madras Agric. J. 57:
555-558



vi

Kangsangjae, S., Ohjungyoul, Y. and Leeseoksoo, G.L. 2001.  Effect of
temperature of irrigation water on growth and fruit yield in cucumber. J.
Korean Soc. Hort. Sci. 423: 406-410

Kanthaswamy, V., Singh, N. Veeraragavathatham, D., Srinivasan, K. and
Thiruvudinambi, S.  2000. Studies on growth and yield of cucumber
and sprouting broccolli under polyhouse condition. S. /ndian Hort. 48:
47-52

*Kunzelmann, G. and Paschold, P.J. 1999. Drip irrigation or sprinkler machines
for cucumber (Cucumis sativus). Cultivation Gemuse Munchen. 35: 232-
235

*Karatev, E.S. and Salinkova, M.B. 1983. Effect of planting density on growth
and development of parthenocarpic cucumber. Vozdelyvaniya ovoschpold

I yagod kultur leningard. 12: 27-29

Katayal, S.L. 1980. Vegetable Growing in India. First edition. Oxford and IBH
Publishing, New Delhi. p. 179 -

KAU. 1996. Package of Practices Recommendation: Crops. Eleventh edition,

Directorate of Extension, Kerala Agricultural University, Trichur, p.267

KAU. 1999. Research Report 1998-2000. Director of Research, Kerala
Agricultural University, Vellanikkara, Trichur. p.270

Khayer, H. 1982. Effect of plant density and pruning method on yield of medium

long cucumbers grown in plastic houses. Preliminary commun.15: 87-95

*Komamura, M., Kavimata, A., Mizuta, A., Takasu, and Yoneyasu, A. 1990.
Irrigation method, water requirement and effect of irrigation on green

house cucumber. J. Agric. Sci. Tokyo Nogyo Daiggaku 35(2): 93-103

*Kretschmen, W. 1982, First result with the close planting of green house

cucumbers in the CPG “Immagrun” Teltwo. Dtsche Gartenb 17: 293-296



vil

Larson, K.L. 1975. Drought injury and resistant of crop plants. Physiological
Aspects of Dry Land Farming. (ed. Gupta, U.S.) Oxford and IBH

Publishing, New Delhi. pp.147-165

*Lazin, M.B. and Simonds, S.C. 1982. Influence of planting method, fertilizer
rate and within row plant spacing on production of two cultivars of

honeydew melons. Proc. Florida State Hort. Soc. 94:180-182

Leekyeongbho., Kim-Sunkwan, D.O., Jae Don., Lee, K.B. and Kim, S.K. 1999.
Effect of irrigation period on quality of oriental melon. RDA. J. Agri.
Sci. Soil and Fertilizers 37: 250-254

Limbulkar, C.S., More, G.R. and Suryaulanshi, S.N. 1998. Yield of response of

cucdmb_er to micro irrigation. J. Maharastra Agric. Univ. 23: 77-78

Lower, R.L., Smith, O.S. and Ghaderi, A.- 1983. Effect of planting density
arrangement and genotype on stability of sex expression in cucumber.
HortSci. 18: 737-738

Mangal, J.L. and Yadav, AN, 1979. Effect of plant population and pruning on
the performance of cucumber. Punjab Hort. J. 19: 194-197

*Mannini, P. and Roncuzzi, M. 1983. Yield response of cucumbers to different
intervals, volume and system of irrigation in the unheated

glasshouse.Colture portet. 12: 29-36

Markovskaya, E.F. 1994. Adaptation of cucumber plants to témperature. J Pl
physiol. 41: 517-521

Medany, M. 1995. Studies on photoperiodic sex differentiation in cucumber. J,
- Fac. Agri. Kyushu. 483- 506

Michael, A.M. 1978. Irrigation Theory and Practice. Vikas Publishing House
Pvt. Ltd., New Delhi, p.563

*Molnar, B. 1965. Irrigation of melons. Noventermeks. 14: 203-214



viii

*Monynihan, P. and Harman, D. 1992. The effect of irrigation regime and
method on the yield of cucumber grown in unheated greenhouse. Colture
protettel6: 91-97

*Neil, P. and Zuhino, J.B. 1972. Water requirement of melon and methods of

irrigation. Pepinieristes Hort. 123: 43-54

Nerson, H. 1999. Response of “Little leaf” Vs. normal cucumber to planting
density chloroflurenol. HortSci. 33: 816-818

*Nerson, H., Edelstein, M., Pans, H.S., Karachi, Z. and Go;/ers, A. 1994, Effect
of population density and plant spacing on vegetative growth, flowering
and yield of muskmelon cv Galia. Harsadeh 64: 698-700

Nishimura, R.M. and Lopezgalvezij. 2002. Fruit growth and biomass allocation
to the fruits in cucumber: effect of plant density and arrangement. Acta
Horticulturae 588: 75-80

Padda, D.S. and Kumar, J.C. 1971. Response of musk melon to nitrogen,
phosphate and potash fertilization. Indian. J. Hort. 26: 172-175

*Palkin, F. 1987. Effect of air and ground temperature on the growth and
productivity of cucumber in controlled condition phytoron. Sibri Irkutsk
USSR Referactirnyi Zhurnal 12: 329-332

Pandey, O.P., Srivatsava, B.K. and Singh, M.P. 1996. Effect of spacing and

fertility levels on growth, yield, economics of tomato hybrids. Veg. Sci.
33:9-15

Pandit, M.K., Som, M.G. and Maity, TK. 1997. Effect of plant densities on

growth and yield of pointed gourd (Trichosanthes dioica Roxb.), Hort. J.
10: 89-92

Parekh, N.S. 1990. Effect of different levels of spacing and nitrogen on growth,
yield and quality of bittergourd (Momordica charantia L.). cv. Surti local



under south Gujarat conditions. M.Sc.(Hort.) thesis, Gujarat Agricultural )
University, Sardar Krushinagar, p.87

*Parlor, F.D. 1976. Irrigation regime for cucumber under heated plastic green

house. Poklady Mosk 216: 126-132

Paroussi, N. and Saglam, N. 2002. The effect of different plant spacing and
mulching materials on the yield and fruit quality of pickling cucumber.
Acta Horticulturae 579: 603-607

Patil, P.B. 1988. Effect of irrigation schedules and mctllod, layout of irrigation in
yield and economics of watermelon in konkan. J. Maharastra agric.

univ. 13: 296-298

Pew, W.D. and Gardner, B.R. 1983. Effect of irrigation practices on vine growth,
yield and quality of markmelon. J. Am. Soc. Hort. Sci. 108: 134-137

Prabhakar, B.S., Srinivas, K. and Visheen Shukla. 1985. Yield and quality of
muskmelon (cv. Haramadhu) in relation to spacing and fertilization.
Prog. Hort. 17: 51-55

Prabhakar, M. and Naik, L.B. 1993. Growth, yield and water use of cucumber
(Cucumis sativus) in relation to irrigation regimes, spatial adjustments’
and nitrogen. Golden Jubilee Symposium on Horticultural Research -

changing scenario, 24-28 May 1993, Horticultural Society of India, New
Delhi, Abstract: 42

Radha, L. 1985. Scheduling of irrigation for cucurbitaceous vegetables.

M.Sc.(Ag.) thesis, Kerala Agricultural University, Trichur, p.120

Reddy, S.E. and Rao. S.N. 1983. Response of Bitter gourd (Momordica
charantia L.) to pitcher and basin system of irrigation. S. Indian Hort.
31: 117-120



Renji, C.R. 1998. Response of slicing cucumber to population density, trailing'
systems and nutrients. M.Sc.(Hort.) thesis, Kerala Agricultural
University, Trichur, p.125

Rhodeo, L. 1969. Economic evaluation of cucurbitaceous vegetable cultivation

in summer rice fallows. S, Indian Hort. 331 245-280

Riley, H. 1990.- Outdoor gherkins drought at different stages of development.
Gautneryrket 80: 16-18

Robert, A.A., Ongkingw, C.T., Al-Bashir, W. and Al-Askar, A. 2000. Water
requirement of drip fertigated greenhouse grown cucumber and tomato
during winter and summer cropping. J. Korean Soc. Hort. Sci. 43: 406-
410

Rﬁdich, G., Halvey, A.H. and Keder. 1973. Ethylene evolution from cucumber

plants are related to sex expression. Pl Physiol. 49: 998-999

*Selotel, A.S. and Varga, H.C. 1973. Irrigation scheduling of cucumber under
drip irrigation and black plastic muilch in the central Jordon valley.
Dirasat. 14: 177-180

Selvaraj, K.V. and Ramamoorthy, K. 1990. Response of cucumber to varying
levels of irrigation and nitrogen. Prog. Hort. 22: 147-153

Seshadri, V.S. 1979. Cucurbits. Indian Hort. 34: 28-31

Shannon, S. and Guardial, M.D. 1969. Sex expression and production of

ethylene induced by auxin in the cucumber. Nature 26: 283-286

Sharma, M. L. and Dastane, N.G. 1969. Variation in distribution of irrigation
water and crop yields within check basin as influenced by micro

levelling. Indian. J. Agron. 15: 32-35



xi

Siby, TN. 1993. Influence of date of sowing and level of irrigation on the
growth and yield of watermelon grown in rice fallows. M.Sc.(Ag.) thesis,

Kerala Agricultural University, Trichur, p.117

Sidhu, A.S. 1998. Current status of vegetable research in India. World conference
on horticultural research 17- 20 June 1998. Rome, Italy. International

society of horticultural science. Abstract: 4

Singh,B. 1990. Studies on the effect of nutrition and spacing on plant growth and
yield of squash melon (Citrulus vulgaris var. Fistucous). M.Sc.(Hort.)

thesis, Punjab Agricultural University, Ludhiana, p.114

Singh, R.V. and Naik, L.B. 1990. Response of watermelon (Citrullus lanatus
Thumb & Mansf) to plant density, nitrogen and phosphorous fertilization.
Indian J. Hort. 46: 80-83

Singh, S. and Singh, P. 1978. Value of drip irrigation compared with
conventional irrigation for vegetable production in a hot arid climate.
Agron. J. 70: 945-947

Sivanappan, R.K. and Padmakumari, O. '1978. The response of orchard and

vegetable crop to drip system of irrigation. Agric. Res. Rural. Dev. 12:
49-62

Slack, G. and -Hand, D.W. . 1981. Control of air temperature for cucumber
production. Acta Horticulturae 118: 175-186

Srinivas, K. 1986.. Studies on response of watermelon to drip and furrow
irrigation in relation to nitrogen and plant populatién. Ph.D. thesis,

University of Agricultural Sciences, Bangalore, p.102

Srinivas, K., Negde, D.M. and Havanagi. 1984. Irrigation studies on water melon
(Citrullus lunatus Thumb). Irrg, Sei. 10: 293-301

Staub, J.E., Knerr, L.D. and Hopen, A.J. 1992." Plant density and Herbicide affect
cucumber productivity. J. Am. Soc. Hort. Sci. 117: 48-53



Xii

Thomas, C.G. 1984, Water management practices of bittergourd (Momordica
charantia L.) under different fertility levels. M.Sc (Ag.) thesis, Kerala
Agricultural University, Trichur, p.108

Toka, J. 1978. Effect of varying night temperature on the growth and yield in
' cucumber. Acta Horticulturae 87: 249-255

*Uffelen, JAM.V. 1988. Must the temperature regime for cucumber be
adjusted? Gorenten en Fruit 43: 26-27

Vamadevan, V.K. 1980. Scientific water management practice for important
crops of Kerala. Proceedings of Seminar on water management practice
in Kerala, Calicut, 11-12 Oct 1979. CWRDM. pp.13-39

Veeraputhiran, R, 1996. Irrigation management related to subsurface moisture
conservation techniques in oriental pickling melon. M.Sc.(Ag.) thesis,

Kerala Agricultural University, Trichur, p.123

Venkatraman, T.M. 1967. Effects of photoperiod on growth substances on sex
expression in the snake gqurd (Trichosanthes anguina L.). S. Indian
Hort, 15:1-21

Wacquant, C. 1989, Melons control of environment and yield. Logumes France
49: 33-39

Wangxinyuan, Z., Li Dengshun, X. and Zhanging, O. 1999. Relationship
between irrigation amount and yield of cucumber in solar greenhouse.
China Vegetables 1:18-21

- Wann, E.V. 1993. Cucumber yield response to plant density and spatial
arrangement. J. Prod. Agri. 6: 253-255

* Whitaker, W.T. and Davis, GN. 1962. Cucurbits Botany, Culti\;ation and

Utilisation. First edition. Inter Science Publishers, New York, p.270



xiii

Widders; LE. and Price, H.C. 1989. Effect of plant density on growth anci
biomass portioning in pickling cucumbers. J. 4m. Soc. Hort. Sci. 114:
751-755

Yadgv, J.P., Kirthisingh, and Jaiswal, RC 1979. Influence of variﬁ;us spacing

and methods of training or growth and yield of pointed gourd
(Trichosanthes dioiea Rox.). Veg. Sci. 16: 113-118

Yalwakar, K.S. 1980. Vegetable crops in India. Second edition. Agri.

Horticultural Publishing House, Nagpur, p.180

*Yamashita, F. and Yamada, K. 1982. Effect of rootstock, sowing date, soil
moisture and amount of fertilizers. Res. Bull. Aichi-Ken Agric. Res.
Centre. 14: 129-137

*Yingjawal, S. and Markmoon, C. 1993. Irrigation and fertilizer levels for the

production of cucumber “Pvang”. Kasetrat J. Natural Sci, 27: 142-152

Zhangxianfa, J. and Yuxianchang, U. 2002. Effect of soil water on the.growth
and physiological characters of cucumber drying fruit stage in green
house. Acta Horticulturae 29: 343-347 .‘

*QOriginal not seen



- Appendices




APPENDIX-1

Weather factors during two Cropping Periods (December 2002 to April 2003)

Standard | Temperature Temsgri:iture Humidity [ Wind | Sunshine | Rain Evﬂgﬁm'

Week (°C) (C) (%) |(KmAr)[  (Hrs) | (mm)| (mm)
Dec. 10tol6 | 32.1-243 34.0 50 118 108 . 8.8
Dec. 17023 | 322209 325 39 83 8.3 . 6.5
Dec. 24t030 |  32.5-105 34.2 37 4r 9.3 . 53
Dec.ltojan? | 32.9-222 339 38 9.0 8.6 - 70
Jan.8to14 | 324-239 33.7 37 100 8.9 - 83
Jan. 15t0 21 32.9-23.7 34.0 37 10.0 98 ° - 19
Jan.221028 | 346220 34.6 2 6.9 9.9 . 6.9
Jan. 810 Febd|  33.9-22.6 34.0 39 54 1 ss . 55
Feb.Stoll | 34.8-23.7 36.3 44 70 9.8" . 64
Feb. 12t018 | 357-242 376 4 49 9.8 : 5.4
Feb.19t025 | 35.1-23.7 371 47 3.1 9.2 . 53
Feb.25toMar.4| 338233 34.5 53 32 8.7 - 47
Mar.Sto 1] | 352-247 82 | 32 40 8.8 . 5.7
Mar. 121018 | 34.8-243 37.0 4 40 8.2 34| 52
Mar. 191025 |  342-234 36.6 47 42 8.7 104 55
Mar.26toApr.1|  34.1-249 39.4 59 27 8.1 0| 47
Apr.2t08 34.2:24.6 38.0 56 29 6.7 62| 39
Apr.Bto15 | 344250 38.7 57 28 5.7 58| 54




APPENDIX I

Analysis of Variance for economic characters of Saubhagya during the first

crop -
Mean squares
: Number- : Leaf | Leaf
Degreees Length | Length . of Mumber area- | area
Source of | i 30| vine 60 | Branches | p o | 30 | 60
freedom DAS DAS 39 DAS 60 DAS DAS | DAS _
1.Replication 1 202,503 | '137.82 | 0.036 0.039 | 40.80 | 37.078
2.Factor A 1 85.400 | 2406.47 | 0.036 0.007 | 125.16 | 87.937
3.Error 1 283.529 | 29.46 0.630 | 0.020 0.37 | 0.624
4. Factor B 6 396.820 | 890.93 0.616 0.066 | 339.50 | 152.30
5AB 6" |359.036 45844 | 0.446 0247 | 3597 | 4.78
6.Error © 12 278.637 | 347.56 | 0.260 0.88 1555 | 14.35
* Significant at 5% level
** Significant at 1% level
Mean squares
Node Node at
Degreees | Days to | Days to | No.of to Fruit | which | Daysto | Days to
Source of Male | Female | Female Flemale set first first last
freedom | flower | flower | flowers f % fruit | harvest | harvest
ower .
retained
1.Replication 1 2.401 0.001 0.280 |0.756 11.097 | 0.001 12.893 |8.036
2. Factor A 1 8.916 0366 | 3.571 |0.858 864.48 | 0.122 10.321 | 30.036
3. Error 1 3.716 0.280 | 0.000 |0.116 0.035 | 0.007 0.893 0.321
4, Factor B 6 1.103 2.199 1.326 | 0.308 1429.4 | 0.412 14.619 | 14.560
5. AB 6 0.659 0.538 | 0.0678 | 0.334 408.59 | 1.491 1.405 | 2.536
6. Error 12 1.229 0339 | 0000 |0.173 0.445 |0.496 |0.893 1.762

* Significant at 5% level
** Significant at 1% level




Mean squares

~“Source

Degreees Flesh
of Length Girth Avg. wt. thickness
freedom
1.Replication | 0.480 3.716 283.337 .0.060
2.Factor A 1 0.337 10.56 489.47 - 0.009
3.Error 1 0.174 0.823 447.76 0.009
4. Factor B 6 3.692 12.92 10308.35 - 0.117
5.AB 6 0.793 2.59 3427.79 0273
6. Error 12 1.985 3.81 2970.28 0.097
* Significant at 5% level
** Significant at 1% level
Mean squares
Degreees | No.of . .
Source of fruits/ Yield/ Yield/ Productivity
Plant plot
freedom | plant
[.Replication 1 0.321 0.284 0.010 0.007
2.Factor A 1 11750 | 0134 100.662 |  69.904
3.Error 1 0.036 0.003 1.069 0,742
4.Factor B 6 2.869 1.188 364.370 1253.034
5.AB 6 0.250 0.049 15.279 10.610
6. Error 12 0.179 0.115 7.351 5.105

*Significant at 5% leve]
** Significant at 1% level




, . APPENDIX III |
Analysis of Variance for economic characters of Saubhagya during second
' crop

Mean squares

Number
Degreees | Length of | Length of of .Nu:)nfber Leaf Leaf
Source of Vine 30 Vine 60 Branches Branches area area
freedom DAS DAS 30 DAS 60 DAS 30 DAS | 60 DAS
1. Replication 1 . 84.182 61.806 0_.036 1.750 6.703 34,98
2. Factor A ) 17.840 2653.95 0.036 0.036 9.527 312.22
3. Error 1 10.875 123.48 0.036 1 0.036 - 29.82 7.71
4. Factor B 6 323.24 710.77 1.036 1.833 335.21 159.44
5 AB 6 87.73 49.02 0.036 0.119 25.49 9.3}
6. Error 12 28.536 37.59 0.036 | 0143 | 2109 | 1748
*Significant at 5% level
*¥ Significant at 1% level
Mean squares
X Node at
Degreees Dta ys | Days No.of Node Fruit | which | Days | Days
0 to to
Source of Male | Female Female Female set first | to first | to last
freedom flowers % fruit | harvest | harvest
flower | flower flower .
retained
1.Replication 1 5.58 | 0343 | 5.851 } 0.571 | 1.851 | 764.015|. 9.029 | 8.03
2.Factor A 1 7.92 0.343 0.009 0.571 |0.0511217.502 | 0.103 5.14
| 3.Error . 1 0.06 | 1.418 | 0.000 | 0.143 [3.430| 0.596 2.‘82'9 6.60
: ' T ' v N
4 Factor B 6 0.42 1.022 1.537 | 3.810 |0.227 | 458.941 2.356 1.214
5.AB . 6 091 | 0952 | 1.646 | 0.405 [ 0916 20247 | 0.59 | 7.674
6. Error 12 0.18 0.680 1.672 0.940 | 1.103 225-.89 2.42 3.153 .

*Significant at 5% level
** Significant at 1% level




. Mean squares

Degreees
Source of ‘Length | Girth | Average wt. | Flesh thickness
: freedom

1.Replication 1 0.045 1.550 2380.56 0.060
2.Factor A 1 1.967 2.122 4432.68 0.009
3.Error 1 0.588 0.502 1298.80, 0.009
4.Factor B 6 2.002 5.986 21785.23 0.117
5.AB 6 1.56 2.456 6787.13 0.273

6. Error 12 1.09 3.490 3597.32 0.097

*Significant at 5% level
** Significant at 1% level
! Mean squares
Degreees No. of . .
Source of fruits/ Y;zﬁl Ylf;?/ Productivity
freedom plant P P

1.Replication 1 0.321 0.033 | 2.057 1.429
2.Factor A 1 0.893 0.000 | 0.430 0.299
3.Error 1 0.036 0357 1.715 1.191
4.Factor B 6 2.521 1.160 | 196.44 136.421
5.AB 6 0.643 0.151 [ 19.146 13.296

6. Error 12 0.345 0.130 | 9.499 6.597

*Significant at 5% level
** Significant at 1% level




Appendix IV

Pequired inputs

5 Unit st | s2 | s3 | s4 | ss | s6 | s7
1. Seed (ke) 12 | 02 | 15 12 | 25 17 | 0.75
2, FYM () 20 20 20 20 20 20 | 20
3. | Urea(15.19 g pit’) | 253.1 | 1687 | 3375 | 2250 | 5063 | 3375 | 1519 |
4. | Rock phosphate | 2083 | 138.8 | 277.7 | 185.1 | 416.6 | 277.7 | 125.0
12.5 g pit”! o
5. MOP42gpit’ | 699 | 466 | 933 | 622 | 139.9 | 933 | 420
6. | Neem oiltgarlic | 25t5 | 25+5 | 2545 | 2545 | 25+5 | 2545 | 25+5
7. | Dithanc M45(60 | 1.53 | 1.02 | 2.05 | 136 | 3.0 | 205 | 0928
g/650 kg)
Cost of inputs
SUU particulars | VPt g1 | s2 | 3 S4 s5 s6 | 7
No cost
1) Seed 700 | 840 | 560 | 1050 | 840 | 1750 | 1190 | 525
2, FYM 6260 | 6260 | 6260 | 6260 | 6260 | 6260 | 6260 | 6260
3 Urea 480 | 1214 | 809 | 1620 | 1080 | 2430 | 1620 | 729
4. | Rockphosphate | 2.40 | 499 333 666.4 444 999.8 | 666.4 300
5, MOP 440 | 307.5 | 205.6 | 410.5 | 273.6 | 615.6. | 410.5. | 1843
6. | Neemoil+ 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
garlic
7. | Dithane _ | 300 | 459 | 306 | 615 | 4102 | 900 | 615 | 2784
Total 10379 | 9273.7| 11421.9 | 10107.8 | 13755.4 | 11561.9 | 9077.2 |-




Cost of cultivation

Iil(; Particulars No. of labours Unit cost Cost
1. | Ploughing by tractor 8hr +1 man - 1000.00
2. | Taking pits and channels 40 men £150.00 6000.00
3. | Application of FYM and filling | 8 women 140.00 1120.00
4, | Incorporation of FYM 20 men 150.00 3000.00
5. | Sowing 3 women 140.00 420.00
6. | Fertilizer application 10 women 140.00 1400.00
7. | Thinning and gap filling . 8 women 140.00 1120.00
8. | Spraying of plant protectio 10 men 150.00 1500.00
chemicals . ,
9. | Harvesting and transport 25 women 140.00 * { 3500.00
10. | Spreading of trailing materials 5 men+2 women | 150.00 + 140.00 | 1030.00
Total | 19060.00
Labour cost for conventional method of irrigation
S Unit i | s | s S S S S
No 1 2 | 53 4 5 6 7
1. | No.of
chanmnels /pit 1666 | 1666 | 2221 | 2221 3333 3333 3333
2. | Labour
| requirement
for irrigation
@300 5.5 5.5 7.4 7.4 I1.1 1.1 5
channels per
day_
3. [Iigationfor | 1595 | 1505 | 2146 | 2146 | 3216
29 days . . 6 . . 321.9 145
4. | Labourcharge | 395 | 93925 | 32190 | 32190 | 48285 | 48285 | 21750




Requirements for drip irrigation

S

Requirements S, S3 S4 Ss Ss Sz
g\’ater tank(lOOO 5 5 5 5 5 5 5 )
27 PVC pipe (m) | 100 | 100 | 100 | 100 | 100. | 100 | 100
12 mm Lateral 1680 | 1680 | 1680 | 1680 | 3350 | 3350 | 1680
?u?em extension |66 | 11111 | 22222 | 14814 | 33333 | 22222 | 10000
Drippers 16666 | 11111 | 22222 | 14814 | 33333 | 22222 | 10000
Pin connector 16666 | 11111 | 22222 | 14814 | 33333 | 22222 | 10000
Belt wash 180 | 180 | 180 | 180 | 180 | 180 | 180
PVC end cap 2 2 2 2 2 .2 2
16mmtap 1680 | 1680 | 1680 | 1680 | 3350 | 3350 | 1680
2" MTA 5 5 5 5 5 5 5
2” FTA 5 3 5 5 5 5 5
2”Bend 5 5 5 5 5 5 5

Irrigation cost under drip method
Requirements ICJ(::tt S, S, S5 S5 g S s,

. ggggg‘"“ 2025 | 10125 | 10125 | 10125 | 10125 | 10125 | 10125 | 10125
%m)P VEPIPe | 36 | 3600 | 3600 | 3600 | 3600 | 3600 | 3600 | 3600
12 mm Lateral | 2.82 | 6720 | 6720 | 6720 | 6720 | 13266 | 13266 | 6720
4mm_ 2.80 | 46998 | 31333 | 62666 | 41765 | 93999 | 62666 | 28000
extension tube . ~
Drippers 3.00 .| 49998 | 33333 | 66666 | 44442 | 99999 | 66666 | 30000
Pin connector | 1.20 | 19999 | 13333 | 26666 | 17776 | 39999 | 26666 | 12000
Belt wash 10.0 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800 | 1800

[PVCendcap | 800 | 112 | 112 [ 112 112|112 | 112 112
16 mm tap_ 8.00 | 13440 | 13440 | 13440 | 13440 | 26800 | 26800 | 13440
2”.MTA 2’! ) ) ’ .
+FTA +2° 64.00 | 322 | 322 | 322 322 322 | 322 322

-| Bénd
fg‘;‘r’tggc'ty 075 | 954 | 636 | 1272 | 8385 | 1908 | 1272 | 202.5
Labour charge | 140.00 | 7000 | 7000 | 7000 | 7000 | 7000 | 7000 | 7000

“Total 161068.| 121754 | 200389 | 1479405 | 298930 | 206935 | 1133215
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. ABSTRACT

The present investigation on “Crop geometry studies under different
methods of irrigation in oriental pickling melon variety Saubhagya (Cucumis
melo var. conomon)” was conducted at the Department of OIericulture_, College of
Horticulture, Kerala agricultural university, Vellanikara, Thrissur during 2002 -
2003. The field experiment was conducted for two consecutive seasons in the
summer rice fallows of the Agricultural Research Station, Mannuthy, Thrissur
during December, 2002- April, 2003. The experiment was laid out in a split plot
design with two methods of irrigation (drip irrigation @125 Ep and conventional
method @ 45 ! pit ™') in the main plot and seven spacings (2.0 x 0.3 m, 2.0 x 0.45
m, 1.5x 03 m, 1.5x0.45m, 1.0x 0.3 m, 1.0 x 0.45 m and 2.0 x1.5 m) in subplot.

The short duration and less vigorously growing variety Saubhagya sown
during the month of December had less vegetative growth, earliness and high
productivity (19.40 t ha) than February sown crop (17.21 t ha). None of the
vegetative, flower, fruit and yield characters were significantly influenced by the
two methods of irrigation. However, in the drip irrigation there was saving of
108.5 to 135.2 per cent of water per cropping period, which can be used for

irrigating 1.09 to 1.35 ha of additional land for cultivation of the variety.

The effects of various spacings on vegetative growth and productivity
were significant in both the crops. The crop in closer spacing @.O X 0.30 m)was
earfiest to harvest the first fruit. Average fruit weight was found maximum at a
closer spacing of 1.0 x 0.45 m, which was on par with 1.0 x 0.30 m. The closest
spacing of 1.0 x 0.30 m accommodating 33,333 plants ha' yielded maximum
fruits (33.93 t ha'! for December sown crop). This was 66 per cent more than that
of the yield from the recommended spacing of 2.0 x 1.5 m. The next best spacing
were 1.0 x 0.45 m and 1.5 x 0.45 m with productivity of 25.38 t ha and 20.58 t
ha! respectively. In February sown crop, production was maximum at 1.0 x 0.45

m (25.12 t ha"), which also accounted for maximum number of fruits plant” and



yield plant". Interaction effects were not significant for majority of economic

characters.

Maximum benefit cost ratio (1.40) was shared by I,Ss and 1;S¢. In 15Ss
plants were spaced at a closer spacing of 1.0 x 0.30 m (accommodating 33,333
plants ha) under conventional method of irrigation. This treatment can be
followed where family labour is utilized for cultivation of the variety Saubhagya.
The treatment with spacing of 1.0 x 0.45 m under drip irrigation can also be
suggested for the variety where there is water scarcity and the farmers are capital

rich.



