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ABSTRACT: A study on the effectmethod of soil moisture conservation method on yield of Jatropha, variety KUBP
78-9 grown on Ultic Paleustalf, was carried out in order to compare the effect of no soil moisture conservation scheme
(W1), plant residue mulch (W2), vetiver grass grown between Jatropha rows, slash and mulch (W3), and jack bean
ast cover crop (W4) on moisture changes within soil profile and yield of Jatropha. Drip irrigation at a rate of two
litres per plant was operated every two days during drought season (Dec 09-May 10). Results indicated that plant
residue mulch tended to give the highest seed yield at 15% moisture content (200 kg rai') compared to the range of
130.9-145.3 kg rai! obtained from other treatments. Growing vetiver grass between rows of Jatropha then slash and
mulch tended to give the greatest oil content of 37.3% in Jatropha seed. The highest total oil yield with the amount
of 54.5 kg rai”! was gained from the scheme using plant residue mulch, which was significantly higher than the ones
without soil moisture conservation and jack bean as cover crop (37.6 and 29.9 kg rai’!, respectively). There was
indifferent concentration of plant nutrients in Jatropha leaf at two months of age but the concentrations of major
nutrients in treatments with vetiver grass and jack bean seemed to be lower than those with Jatropha grown solely. At
fruiting stage (6-month old), plant residue mulch and vetiver grass intercropped equally brought on S contents of 0.50
g kg!', which were significantly higher than did the other two treatments. Sulfer concentration in seed (0.42 g kg™)
obtained from the control and no soil moisture conservation, was significantly higher than those gained from the others.
Keywords: soil moisture, jatropha, mulching, vetiver grass, jack bean
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Table 1 Properties of soil before planting.

LAWINEAT 39 : 333-344 (2554).

Depth Textural class pH 1:1 oM Total N Avail. P Avail. K
(cm) (H,0) ( gkg’ ) ( mg kg’ )
0-20 Silt loam 51 10.52 0.84 4.52 541
20-40 Clay loam 5.2 6.81 0.70 3.52 49.9
40-60 Clay loam 5.4 2.72 0.63 2.54 41.2
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Influorescence
(No. plant™)

== Control =#—Mulching == Vetiver grass =3é=Jack bean

Figure 1 Monthly average number of inflorescence.
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Figure 2 Monthly average number of capsule cluster.
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Table 2 Number of seed per capsule of Jatropha, harvested from 1% February to 22™ June 2010.

LAWINEAT 39 : 333-344 (2554).

Number of seed per capsule

Treatment "

Feb 10 Mar 10 Apr 10 May 10 Jun 10 Average
W1 2.82 2.85 2.88 2.89 2.89 2.86
W2 2.86 2.93 2.82 2.84 2.84 2.87
W3 2.83 2.82 2.92 2.86 2.88 2.85
W4 2.82 2.79 2.87 2.83 2.83 2.83
F-test - - - - - ns
C.V. (%) - - - - - 1.3

1

ns = no statistical difference

W1 : no soil moisture conservation scheme; W2 : plant residue muich,
W3 : vetiver grass grown between Jatropha rows, slash and mulch; W4 : jack bean as plant cover.

There was no statistical test for monthly number of seed per capsule.

Table 3 Seed yield at 15% moisture content, harvested from 1% February to 22™ June 2010.

Treatment "

Seed yield at 15% moisture content (g plant™)

Feb 10 Mar 10 Apr 10 May 10 Jun 10 Sum
W1 192.5 1271 131.2 71.8 158.3 136.1
w2 239.5 366.0 360.6 104.8 182.2 250.6
W3 164.7 206.7 196.3 74.6 115.4 151.6
W4 201.2 203.2 154.9 40.0 121.6 144.2
F-test - - - - - ns
CV. (%) 9.2 7.6 11.2- 6.3- 5.4- 9.3
Seed vyield at 15% moisture (kg rai™)
W1 41.3 215 21.7 12.5 33.9 130.9
w2 62.5 384 41.3 15.4 42.4 200.0
W3 39.7 29.7 30.0 16.1 29.8 145.3
w4 42.8 30.5 245 7.57 275 132.8
F-test - - - - - ns
C.V. (%) -6.9 -12.2 -8.4 -12.2 -8.1 12.2

1

ns = no statistical difference

W1 : no soil moisture conservation scheme; W2 : plant residue muich,
W3 : vetiver grass grown between Jatropha rows, slash and mulch; W4 : jack bean as cover crop.

There was no statistical test for monthly seed yield per plant and area.
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Table 4 Percentage of seed coat, seed cake, of total oil content in seed cake and in seed of Jatropha seed
with at 15% moisture content.

N Seed coat Seed cake Total oil in seed cake Total oil in seed
Treatment
( % )
WA1 38.41 61.59 53.89 33.19
W2 36.50 63.50 46.97 29.83
W3 2517 74.83 49.82 37.28
W4 44.01 55.99 44.05 24.67

" W1 : no soil moisture conservation scheme; W2 : plant residue mulch,

W3 : vetiver grass grown between Jatropha rows slash and mulch; W4 : jack bean as cover crop.

Table 5 Oil yield of Jatropha, harvested from 1° February to 22™ June 2010.

Qil yield (kg rai™)

Treatment "

Feb 10 Mar 10 Apr 10 May 10 Jun 10 total

W1 11.20 6.6 6.6 3.8 9.4 37.6¢

W2 17.0 10.5 11.3 4.2 11.6 54.5a

W3 13.6 10.1 10.2 55 10.2 50.2ab

W4 9.6 6.9 5.5 1.7 6.2 29.9c

F-test - - - - - *

C.V. (%) - - - - - 18.1

" ns = no statistical difference, * = statistical difference at P<0.05 probability, means with different letter

according to DMRT

W1 : no soil moisture conservation scheme; W2 : plant residue mulch,

W3 : vetiver grass grown between Jatropha rows slash and mulch; W4 : jack bean as plant cover.
There was no statistical test for monthly oil yield.

Table 6 Plant nutrients concentration in Jatropha leaf at 2- and 6-month old.

Concentration in leaf (g kg")

Treatment " N P K S
2-month  6-month ~ 2-month ~ 6-month  2-month  6-month ~ 2-month ~ 6-month
W1 42.2 33.8 1.0 0.7 14.7 25.2 0.48 0.46b
W2 40.6 34.0 0.8 0.8 151 21.6 0.48 0.50a
W3 38.6 32.1 0.7 0.6 145 23.3 0.58 0.50a
W4 37.4 30.7 0.5 0.6 12.0 211 0.49 0.46b
F-test ns ns ns ns ns ns ns *
C.V. (%) 7.7 1.2 15.5 20.6 21.6 16.4 1.7 41

ns = no statistical difference, * = statistical difference at P<0.05 probability, means with different letter
according to DMRT

W1 : no soil moisture conservation scheme; W2 : plant residue muich,

W3 : vetiver grass grown between Jatropha rows slash and mulch; W4 : jack bean as plant cover.
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Table 7 Plant nutrients concentration in Jatropha seed.
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Concentration in seed (g kg™)

Treatment "
N p K s
W1 32.03 5.40 15.93 0.423
w2 3045 4.60 12.67 0.28b
w3 30.54 5.60 11.98 0.17¢c
wa 31.24 4.80 12.17 0.11c
F-test ns ns ns o
C.V. (%) 11.80 12.70 36.00 29.30

1

according to DMRT

ns = no statistical difference, * = statistical difference at P<0.05 probability, means with different letter

W1 : no soil moisture conservation scheme; W2 : plant residue muich,

W3 : vetiver grass grown between Jatropha rows slash and mulch; W4 : jack bean as plant cover.
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W1 : no soil moisture conservation scheme; W2 : plant residue mulch,

W3 : vetiver grass grown between Jatropha rows slash and mulch; W4 : jack bean as plant cover

Figure 3

Depth function of average soil moisture content (25" May till the 27" of June 2010)

measured by TDR (a) compared to moisture characteristics (b) of representative soil.
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