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Abstract

The effect of intra row plant spacing and nitrogen nutrition on the growth and yietd of colocynth
(Citrullus colocynthis) was examined in a field trial during kharif of 2005 and 2006 under rainfed condition.

The experiment was conducted with four levels of

spacing (50, 75, 100 and 150 cm) and four levels of

witrogen (0, 20, 40 and 60 kg/ha) in split plot design with three replications. Successive increase in the
plant spacing from 50 to 150 cm increased physiological growth and dry matter accumulation of plant at
all the phenological stages of colocynth. The maximum yield of total plant dry matter, dry fruits, seeds and
oil per hectare however was recorded with 75 cm plant spacing. The increase in nitrogen levels up to 40 kg/
ha recorded maximum growth and yield of colocynth. Plant dry matter per hectare increased from 1,388

to 2251 kg, dry fruit yicld from 590 to 1,256 seed
with application of 40 kg N/ha over control.
Key words : Colocynth, Dry matter, Growth,

Citrullus colocynthis (L.) Schard. (colocynth),
locally known as tumba, belongs to cucurbitaceae
family and has a great survival mechanism under ex-
treme xeric conditions. It grows well in the Indian Thar
desert and other extreme dry lands of the world natu-
rally. It is perennial and develops an extensive root
system which functions as perpetuating means of the
plant in next season. The plant remains dormant dur-
ing the whole winter and after passing of winter, the
aerial parts re-sprout from the perennial stout roots.
The vine growth is extensive and prolific which bears

. poth male and female flowers separately. It was re-
ported by Kumawat et al. (1) that colocynth has the
potential to produce 20—25 tones of fresh fruits and
1 to 1.5 tones seeds in a hectare even under 35—40
mm of rainfall. The production of fruits can be up to
40—50 tones during good rainfall, Further, Kumawat
et al.- (2) reported that colocynth has tremendous

_potential to supply a specific product in demand na-

- tionally and internationally, oil for cooking, indus-
tries, and in automobiles as a source of biofuel, seeds
for human and animal consumption, cucurbitacins for
pharmaceutical and agro-pesticide industries, oilcakes
for animal feed and as a source of nutrient supple-
ment in agriculture. Better adaptability of colocynth

. on marginal soils of extreme arid environment pro-

-

yield from 264 to 509 and oil yield from 71 to 128 kg
Nitrogen, Spacing, Yield.

vides an excellent opportunity to sustain livelihood
security of desert peasantry and to convert gray ar-
eas into green if exploited judiciousty and scientifi-
cally. Agronomic manipulations play a vital role inthe
establishment, growth and performance of a crop
through changing morphological feature, physiologi-
cal functioning and the duration to complete its life
cycle. Among the cultural schedule for a crop, aspect
of working out a relationship between plant popula-
tion and the level of fertilizer application is perhaps
the most important (3). The impact of both N rate and

plant density on cultivated cucurbits has been re- -

ported in the literature frequently, yet there is insuffi-
cient knowledge about their impact on colocynth.
Keeping this in view an experiment was conducted to
study the effect of plant spacing and nitrogen levels
on growth and yield of colocynth grown under rainfed
conditions.

Methods

The experiment was conducted at Chandan Farm,
CAZRI Regional Research Station, Jaisalmer,
Rajasthan (India) (26°52" N latitude, 70°55E longitude
and 194.50 m altitude) during kharif of 2005 and 2006.
The soils of the experimental site was sandy with




image2.jpeg
2382

KUMAWAT ET AL

Table 1. Effect of various spacings and nitrogen levels on the per plant dry matter accumulation (&/plant) of colocynth, mean

of kharif 2005 and 2006 seasons.

50 DAS 75 DAS 100 DAS Harvest

Treatments Leaf Stem Leaf Stem Fruit Leaf Stem Fruit Leaf Stem Fruit
Spacing (em)
Sy 36.97 4197 3836 5321 30.04 4622 68.04 63.94 5337 101.47 14298
S, 48.35 §5.53 62.89 88.68 46.21 77.30 109.29  102.07 90.62 168.99 241,90

o 64.61 59.98 70.25 104.14 54.07 9295 135.09 124,83 105.82 186.43 313.27

50 75.52 78.80 79.14 110.59 57.58 13445 173.81 13950 121.98 202.07 365.60
CDats% 3.29 5.01 4.72 4.25 2.10 6.04 6.51 8.35 6.18 6.76 15.97
Nitrogen (kg/ha)
N, 5146 4595 5483 7242 3211 69.51 95.14 90.57 7274 144.66 166.48
N, 55.52  54.67 58.58 87.04 47.06 81.86 119.04 106.06 89.62 159.89 263.84
N, 59.66  65.84 64.85 96.50 - 54.69 9338 13336 11945 100.38 172.10 352.13
Ny, 62.43  69.83 68.76 100.66 54.05 106.19 138.63 114.27 109.04 18231 281.30
CDat 5% 3.07 5.30 3.59 4.83 2.81 4.82 5.28 8.41 5.62 7.42 17.81

CaCO, concretions below 50 cm, having 0.08% or-
ganic carbon, 72.80 kg/ha available N, 6.45 kg/ha P
and 215.78 kg/ha K with pH 9.2. The experiment was
laid out in split-plot design with four levels of intra-
row spacing in main plots (50, 75, 100 and 150 cm) and
four nitrogen levels in sub-plots (0, 20, 40 and 60 kg
N/ha) with three replications. There were four rows in
each of the 16 treatments 2.5 m apart. A uniform dose
of 40 kg P,O/ha was applied at the time of sowing
through single super phosphate as fertilizer in all the
treatments. Nitrogen as per the treatment was sup-
plied through urea (46% N) at the time of sowing in
the first year and in ratoon crop (second year) at the
onset of monsoon in July. The seeds of the colo-
cynth sown manually at the onset of monsoon on 4
August 2005 by placing three seeds per hole at a
depth of 5 cm and plants were thinned to one per
stand 10 days after emergence. The second year study
was conducted on the ratoons of the previous year
sowing. Two plants per treatment were taken at each
sampling for growth analysis, dry matter accumula-
tion and yield by cutting the vines at soil level. Each
sample was separated into its component plant
parts—leaves, stems and fruits and leaf area were
measured using the planimeter method (4). Dry
weights of plant parts were obtained after drying at
65 C for 72 hours to determine shoot dry matter and
its distributions in different plant parts, dry fruit yield
and yield seeds per hectare. Length of primary vines
were measured with the help of measuring tape and

multiplied with number of vines to get total length of
vines per plant. The leaf area index (LAI) and specific
leaf weight (SLW were calculated using formula as
given in the literature (5). The oil content in seeds
was determined by Soxhlet using petroleum ether
(60—80 C) as solvent.

Results and Discussion
Effect of Spacing

Dry matter accumulation in leaf, stem, fruit and
plant increased linearly with the successive increase
in intra row plant spacing from 50 ¢m to 150 ¢m at all
the stages of plant growth (50, 75 and 100 DAS and
harvest) (Table 1). Atall the stages, 150 cm intra row
plant spacing recorded significantly the highest dry
matter accumulation in plant parts as well as plant. At
50 days after sowing (DAS) leaf and stem contrib-
uted equally to the total plant dry matter. The contri-
bution of the leaf decreased with the progress in
growth while contribution of stem and fruit increased.
After 75 DAS plant dry matter increased abruptly due
to more contribution from fruits. At 100 DAS fruits
and stem contributed equally in the total plant dry
matter and at harvest fruits have almost 50% biomass
of the total plant dry matter. Both average and total
vine length/plant also increased significantly with suc-
cessive increase in intra-row spacing (Table 2). The
physiological growth in terms of number of leaf/plant,
LAL and SLW influenced significantly at all the ob-
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Table 2. Effect of various spacings and nitrogen levels on average and total vine fength at differe

mican of kharif of 2005 and 2006 seasons.
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nt growth stages of colocynth,

Average vine length per plant {cm)

Total vine length per piant (cm)

on DAS on DAS
Treatments 50 .15 100 50 s 100
Spacing (cm)
Sy 150 149 170 666 1216 1503
S 130 209 229 801 17177 2082
S 163 272 293 1003 2245 2613
S 235 340 369 1424 2988 3352
SE+ 3 5 5 3 52 57
CD at'5% 9 16 14 95 160 176
Nitrogen (kg/ha)
N, 141 220 243 856 1846 2119
Ny, 153 230 258 930 1954 2299
N, 166 253 278 1037 2175 2537
Ny, 175 266 282 1072 2254 2595
SE+ 3 4 4 31 50 60
CD at 5% 7 13 12 88 141 170

served phonological stages with the successive in-
crease in plant spacing from 50 to 150 cm (Table 3).

Intra-row plant spacing at
cantly maximum number o

150 cm recorded signifi-
f leaf/plant and SLW at all

the observed stages than other spacing. However,
LAI decreased considerably with successive widen-
ing in the spacing at all the stages, significantly the

Table 3. Effect of various spacings and nitrogen levels on number of leaf plant-
(SLW) of colocynth, mean of kharif

2005 and 2006 seasons.

highest with 50 cm. The total dry matter production,
dry fruits, seeds and oil yields per hectare recorded
significantly maximum with 75 cm spacing (Table 4).
The plants sown with 75 cm recorded 16, 14 and 16%

higher dry fruit
are over plants
The increased dry matter and

yield, seed yield and oil yield per hect-
sown with 50 cm spacing, respectively.
vine length with

1, leaf area index (LAD), and specific leal weight

Number of leaf per plant SLW (mg/cm)
on DAS LAl on DAS on DAS

Treatments 50 75 100 50 75 100 50 75 100
Spacing (cm)

Sy 223.43 255.68 289.91 0.27 0.58 0.61 11.00 425 4.89
S, 248.75 285.46 324.38 0.21 0.44 0.46 12.48 5.44 6.45
Suo 282.46 340.87 378.11 0.19 0.40 0.40 14.44 5.49 6.84
S 320.61 441.54 494.09 0.15 0.35 0.36 15.38 5.30 7.86
SEx 4.88 4.15 535 ¢.00 0.01 0.01 0.46 0.06 0.12
CD at 5% 15.05 12.78 16.49 0.01 0.02 0.02 141 0.20 0.37
Nitrogen (kg/ha)

N, 253.24 308.26 346.89 0.1% 0.41 0.43 12.82 4.80 5.73
N,, 268.36 326.42 364.70 0.20 0.44 0.45 12.92 4.94 6.33
N, 274.94 340.84 382.72 0.21 0.46 0.47 13.51 5.26 6.65
Ne 278.71 348.04 392.18 0.21 0.47 0.48 14.05 5.47 7.34
SEx 4.51 431 4.63 0.00 0.00 0.01 0.32 0.12 0.11
CD at 5% 12.82 12.25 13.17 0.01 0.01 0.01 0.90 0.35 0.31
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Table 4. Effect of intra row spacing and nitrogen levels on yield of colocynth, mean of kharif 2005 and 2006 seasons.

Yield (kg/ha)

Plant dry matter Dry fruit yield Seed yield Oil yield
Treatments (kg/ha) (kg/ha) (kg/ha) (kg/ha}
Spacing (cm)
Sy 1886.08 905.48 384.53 96.01
S, 2173.00 1048.14 437.75 111.46
Swo 2018.23 1044.14 435.20 111.84
S 1494.47 792.26 305.04 78.65
SE+ 29.79 19.27 6.89 1.58
CD at 5% 91.79 59.37 21.22 4.85
Nitrogen (kg/hs)
N, 1388.40 590.22 26395 70.54
N, 1863.81 942.24 402.36 104.54
Ny 2251.02 1255.98 509.35 127.54
N, 2068.54 1001.58 386.85 95.35
SE+ 30.30 15.20 6.96 1.75
CD at 5% 86.11 43.20 19.78 4.97

successive widening in the spacing might be due to
availability of more land area/plant resulting into avail-
ability of higher growth inputs to individual plant with
least competition helping the plant to grow profusely
that resulted in longer vine length and enhanced rapid
initiation of leaves and their expansion thereby giv-
ing higher leaf area, higher chlorophyll synthesis and
photosynthetic rate which ultimately reflected by
higher dry matter accumulation in the plant. Signifi-
cantly higher values of SLW with wider row spacing
might be a result of vigorous plant growth due to
least competition for nutrients and soil moisture.
Analogous results were also reported by Goreta et al.
(6) in water melon. Though per plant dry matter and
yield attributes increased linearly with the increase of
plant spacing, the dry matter yield, dry fruit, seed and
oil yield per unit area was higher under 75 cm planting
spacing. This was due to higher plant population per
unit area under 75 cm spacing compared to 100 and
150 cm. The wider plant spacings in the study failed
to compensate the loss incurred due to less popula-
tion while 50 cm plant spacing produced lesser fruits
per plant and thereby low seed and oil yield.

Effect of Nitrogen
Successive increase in dry matter accumulation

at all stages of crop growth was recorded with in-
creasing nitrogen doses up to 40 kg/ha (Tablel).

T ——— e —

However, at harvest, dry matter accumulation in stem
and leaf increased linearly with the increased nitro-
gen levels up to 60 kg/ha while in fruits it increased
only up to 40 kg N/ha. Further increase in nitrogen
levels beyond 40 kg/ha decreased the dry matter of
fruits. Each increment in nitrogen levels up to 40 kg/
ha recorded significant increase in both average and
total vine length/plant (Table 2). Similarly, plant dry
matter per hectare increased from 1,388 to 2,251 kg,
dry fruit yield 590 to 1,256, seed yield 264 to 509 and
oil yield 71 to 128 kg with 0 to 40 kg N/ha (Table 4).
Further increase of nitrogen level recorded lesser seed
and oil yields. Number of leaf/plant, LAI and SLW
also increased linearly with successive increment in
nitrogen doses up to 40 kg/ha at all the observed
stages, 50, 75 and 100 DAS (Table 3). However, at 100
DAS 60 kg N/ha recorded the highest SLW compared
to rest of the nitrogen levels.

The significant increase in dry matter accumula-
tion at all the stages of plant might be associated with
better nutritional environment in the root zone and in
plant system under the influence of N application’
which is the basis of fundamental constituent of ali
plants. In general, plants supplied with 40 kg N/ha
showed more vigorous growth because of increased
chlorophyll content, higher nitrate reductase activ-
ity, leaf area, leaf number, SLW, increased Teaf nitro-
gen concentration and increased vine length which
in turn enhanced the photosynthetic capacity of the
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plant. Analogous results were also reported by Agba
(7) in Citrullus colocynthis. In cucurbits high leaf
nitrogen content is invariably associated with num-
ber of fruits/plant. Increase in nitrogen level beyond
40 kg/ha decreased number of fruits/plant might be
due to shift of sex ratio in favor of staminate flowers
(8). At the harvest of plant, fruits contributed more
than 50% in the total biomass of the plant. The de-
creased number of fruits per plant with 60 kg N/ha
probably decreased the total dry matter yield per unit
area compared to 40 kg N and thereby lower fruit,
seed and oil yield.

Conclusion
The results revealed that per plant leaf, vine
growth and dry matter accumulation were recorded
significantly maximum with 150 cm spacingand 40 kg
Nr/ha while yield of dry matter, fruits, seed and oil per
hectare were recorded maximum with 75 cm plant spac-
ing and 40 kg N/ha.
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