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ABSTRACT



whole plots and five fertilizers treatment as Spiot.

Locations: field experiments were conducted for two— -seasons 2011/12-2012/13 under semi-arid condition of Khartoum state. in
demonstration farm of Sudan University of Science and Technology,— Khartoum North, Shambat.

MethodelogyM aterial_and _methods: The treatments were Jatropha Sseed Ceake (2.5 t/ha), sulfur (119 kg/ha), single super
phosphate (119 kg/ha), ammonium sulphate(119 kg/ha) and control on two groundnut cultivars (Sodri) and (Gebish) under three
harvesting time_(-every 10 days).

Results: The results showed that yield increased with delayed in harvest periods for two seasons. The two tested cultivars revealed
similar behavior during vegetative and reproductive growth. Except for plant height of third harvest of first season, primary branch of
second harvest and yield of first and third harvest of two seasons. Results showed significant difference among fertilizers
treatments and interaction between cultivars and fertilizers concerning the majority of growth and yield components. Super
phosphate gave significant difference on leaf area index, plant height, number of primary branches, number of primary branches,
number of pods/plant, germination %. On the other hand, sulfur —and ammonium sulphate gave significant difference on number of
pods/plant, germination % and yield. Ammonium sulphate and Jjatropha Sseed Ceake reviled significant effect on yield in first and
second season respectively

Conclusion: In conclusion addition of Jiatropha Sseed Ceake and inorganic fertilizers appeared to be more promising. Delaying
harvesting periods gave positive results.

Keywords:, groundnut inorganic fertilizers, Jjatropha Sseed Ceake

1. INTRODUCTION

vegetable protein {[1}]. Groundnut is primarily used for oil extraction in Sudan {[2}].— It is consumed directly because of its high food
value. Sudan is one of the major groundnut producing countries. The total area under groundnut production is approximately one

- {Formatted: Font: Italic

- {Formatted: Highlight




Substantial evidence showed that groundnut responds well to additional inorganic and organic fertilizers application {[3, 4, 5, 6, 7,
8, and 9}]. Phosphorus is very important nutrient element for crop growth and yield. It plays an important role in physiological
processes of plants. As P source, single superphosphate is the most suitable fertilizer for groundnut in Nigeria Savannah {[10}].
Sulfur phur-deficiency

in legume crops affects not only yield, but also the nutritional quality of the seeds; {[11}].

Biodiesel is an environmental-friendly substitute for fossil fuel. -Research on the production of biodiesel from vegetable oils has
concentrated on jJatropha, soybean, palm kernel, sunflower and rapeseed oils with scarce information on groundnut oils {[12}]. The
seeds and kernel is called seedcake. It is containing highly toxic protein that is not suitable for animal’'s feeds, although good for
organic manure; it is being used as an organic fertilizer {[13}]. The cake is rich in nitrogen (3.2%) phosphorus (1.4%) and potassium
(1.3%) and can be used as manures {[14 and 15}]. Limited studies have been reported on potential of JJatropha Sseed Ccake to
be used as organic fertilizers. Organic manures are very important, as it contains both major and minor elements necessary for
plant growth, and improve the physical, chemical and biological properties of soil {{16}]. The productivity of groundnut depends on
proper selection of variety, fertilizer management. This study was carried out to identify the effect of Jdatropha Sseed Ceake (JSC)
and different types fertilizers on growth and yield of two groundnut cultivars under three harvesting periods.

2. MATERIALSAND METHODS:

2.1 Experimental site

-Field experiments were conducted in Demonstration farm, College of Agricultural Studies, Sudan University of Science and
Technology, Shambat, Khartoum North, Sudan for two consecutive seasons 2011/12- 2012/13. Shambat is located at longitude 32
35"E and latitude 15 31"N, within the semi-desert region. Climate of the locality is semi-desert and tropical with low relative
humidity.

2.2 Layout of the Experiment and Land Preparation

&

-The experiment was designed in split plots replicated three times. Two cultivars of groundnut (Sodri =V1) and (Gebish=V2) and
four types of fertilizers were applied; (F1) control without fertilizer, (F2) inorganic JJatropha Seed Cake (JSC) of 2.5 t/ha, and three
organic fertilizers: (F3) pure sulfur of 119 kg/ha, (F4) super phosphate of 119 kg/ha and (F5) Ammonia sulphate of 119 kg/ha.
After maturing (about 110 days from sowing) three harvesting periods were taken (every 10 days), early, medium and late.— The
field was prepared according to adopted method by Engineering Department of Agricultural Colleage. The seeds were sown in July
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12th, —and July 21th respectively for two seasons, 3-4 seeds per hole then thinned to two seed per hole. During July until August
(about two months) it was irrigated by rain-fed then irrigation was applied every 15 days. For first season the three harvesting time
were, October, 11- 21 and first November, and for second season October, 24, and November 4-14.

2.3 The Source of Seeds:

Two cultivars of groundnut certified seed (Sodri = V1) and (Gebish= V2) were obtained from Al —Obied Research Center (North
Kordfan), and Arabian Company for Seed,— Khartoum.

2.-4 Data Collection

Observation was taken froM)—lO plants selected randomly each subp|Bbtata was recorded on pre and post harvesting sSthgedata - - { Formatted: Font: (Default) Times New
777777777777777777777777777777777777777 _~ | [Roman, 12 pt, Not Bold

hole (implanting seeds) Ieaf area index after &dThe harvest stage data were: - helght of pimmnber of primary and secondary branchES\ {F°fma“ed= Normal

and number of pods per plant. The yield of thresestls from one meter of each plots were taken aasformed in kg/ha. FF{ormattlezd=tFr;“nté I(3D;°-dfault) Times New
. (_Roman, 12 pt, Not Bol
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2.-5 Statistical Analysis:
.| Roman, 12 pt, Not Bold

The collected data were subjected to standard statistical analysis. The procedure of analysis of variance and mean separation were
followed according to the description of {{17}]. The data was analyzed by MSTAT-C Statistical Package.
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4. RESULTS AND DISCUSSION
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The effect of Jatropha Seed Cake (JSC), sulfur, super phosphate and ammonium sulphate fertilizer on germination % of two :
M‘\ Roman, 12 pt, Not Bold

groundnut cultivars (Sodri and Gebish) were presented in Table (1a) for season 2011/12 and Table (1b) season 2012/13. There
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were no significant difference between two cultivars for 3 and 5 weeks of sowing, and among the fertilizers for 5 weeks of sowing, | Roman St Not o
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with V1(Sodri)—_and super phosphate with V2 (Gebish) gave the h|ghest values— for first and second seasons respectwely Among N

”””””””””” { Formatted: Font: (Default) Times New Roman

fertilizers for two seasons in 3 weeks of sowing application of sulfur and (JSC) obtained the highest values. This evaluated that N - Formatted: Font: Not Bolg, Not Highiight

groundnut responded well to application of organic and inorganic fertilizes. This was in line with [9]. \, | Formatted: Font: Not Bold, Not Highlight
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Table 1a. Effect of Jatropha Sseed Ceake and different fertilizers on germination % of two groundnut cultivars season 2011/12.
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F1(Control)
F2(Jateropha)
F3(Sulfur)
F4(Super ph.)
F5(Amonium
Sulphate

LSD V*F

70.0b
65.0 bc
829a
66.7 bc
69.6 b

77.5 be
71.3¢c
89.2a
75.2 bc
70.6 c

81.3b
76.8 bc
69.5¢c
71.7c
72.8 bc

Table 1b. Effect of Jatropha Sseed Ceake and different fertilizers on germination % of two groundnut cultivars season 2012/13.

3WS 5WS
V1(Sodri) V2(Gebish) Means V1(Sodri) V2(Gebish) Means

F1(Control) 458 c 60.3b 53.1b 36.3c¢c 50.4 ab 434 a
F2(Jateropha) 54.6b 60.4b 59.5a 46.9b 50.7 ab 488 a
F3(Sulfur) 419c 65.4 b 53.7b 31.7¢c 50.5 ab 41.1a
F4(Super ph.) 46.1c 68.9 a 575ab 37.2c 56.8 a 47.0a
F5(Amonium  57.5b 575b 575ab 46.4b 46.4 b 46.4 a
sulphate)

Means 499a 62.5a 39.7a 51.0a

CV% 31% 34.6%
LSD V 4.86 11.30
LSD F 9.63 8.57
LSD V*F 26.7 15.00
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The results of leaf area index presented in Table 2, there were significant difference in first season between cultivars, fertilizers and
interaction among cultivars and fertilizers.V2, F4 (super phosphate) and the interaction of V2xXF4 gave the highest values. While
the second season the significant differences were noticed only among the interaction of cultivars and fertilizers and— V1xXF4
showed the highest values.

Table 2. Effect of Jatropha seed-Seed Ceake (JSC) and different fertilizers on leaf area index of two groundnut cultivars seasons
2011/12-2012/13.

2011/12 2012/13
V1(Sodri) V2(Gebish) Means V1(Sodri) V2(Gebish) Means

F1(Control) 29.2 efg 30.6 def 299b 34.7b 29.3 de 319a
F2(Jateropha) 32.3cd 32.6cd 325ab 38.1la 28.7e 334a
F3(Sulfur) 35.2ab 30.6 def 334a 36.2 ab 31.7cd 339a
F4(Super ph.) 27.89 36.4a 32.1ab 34.0bc 28.8 e 314a
F5(Amonium  28.4 fg 33.8 bc 3l.l1ab 34.4b 30.3 de 32.3a
Sulphate)

Means 30.6 b 329a 355a 29.7 a

CV% 13.2 14.1
LSD V 15 25
LSD F 2.3 3.3
LSD V*F 3.0 13.7

Tables 3a-3b showed the results of effect of JSC and different fertilizers on plant height of two groundnut cultivars for three
harvesting periods. The results indicated non significant differences between cultivars except in third harvest of second season and
V1 (Sodri) gave the highest value. Among fertilizers treatments all of them revealed highly significant difference except the first
harvest of second season. In general,— F4— (super phosphate fertilizers)showed the highest records in first harvest of first season
and second harvest of second season also with control in second and third harvest of first season, but in second season third
harvest F2(JSC) showed the highest value. The interaction of cultivars with fertilizers showed significant difference for all
parameters and F4 and F1 obtained the highest values except in the third harvest of second season F2 gave the higher value.

- {Formatted: Font: Not Bold, Not Highlight

)




The results showed the effect of JSC and different fertilizers on number of primary branches of two groundnut cultivars seasons
2011/12-2012/13. It was presented in Table 4a-4b for two seasons respectively. The results obtained that there were no significant
differences between cultivars for three different harvesting time except in season two second harvest and V1(Sodri) gave higher
record than V2(Gebish). Among fertilizers in the first season the results showed that F2 (JSC) in first and third harvest and F4
(Super phosphate) gave the highest values with significant differences. Meanwhile,— second season showed slight difference in first
and second harvest and no significant difference in third harvest for fertilizers treatment. The results of interaction of cultivars with
fertilizers showed that F2 for two cultivar in first harvest and V1F4 second harvest and V2 F2 for thirds harvest had the highest
values with significant difference.— The interaction in season two showed results similar to results of fertilizers with difference in
V1which gave the biggest values in first and second harvest, but— thirds harvest— gave significant difference in V1F4.

Numbers of pods/plants were obtained in table 5a-5b. The results showed non significant differences between cultivars for two
seasons in all harvest time.— Fertilizer treatment showed no significant differences in first harvest of first season and second and
third harvest of second season. In first season super phosphate gave the significant difference among treatments. In second
season F5 gave the highest values. {[18}] study the relationships between nutrient uptake parameters, biomass and pod dry weight
and found that they were positive and significant in both seasons. The interaction treatment revealed highly significant difference for
three harvests for two seasons.— In general third harvest of two seasons had the highest number of pods/plant and V2F4 of third
harvest of second season obtained the heaviest numbers of pods/plant which was 18.3 pods/plant._{{19}] gave—_the same result
and showed- that the genotypes obtained an increasing trend in the number of mature pods as harvesting date delayed.

The yield kg/ha of two groundnut cultivars for three harvests were presented in table 6a-6b for two seasons. The result showed that
yield increased with advanced in harvest time for two seasons, and the yield of third harvest is the best of the first and second
harvest this result was in line with {{19}] but {{20}] found that peanut harvest at physiological maturing period gave better result than
that at 10 days earlier or later—. V2 (Gebish) gave slight big yield compared with V1 (Sodri) with significant difference in first and
third harvest of first season and first harvest of second seasons. Among fertilizers treatment in second seasons Tables 6b the
results showed that F2 for three harvests gave the highest yield and also for interaction had the same results with variation in
cultivars V2F2 gave the highest values. In first season Table 6a, F5 (—Amonium sulphate-) gave the highest values for three
harvest. The interaction of cultivars and fertilizers in this season gave significant difference.— The same results among fertilizers
treatments were detected_{[21}].

Table 3a. Effect of Jatropha Sseed Ceake and different fertilizers on plant height of two groundnut cultivars season 2011/12.



First harvest

Second harvest

Third harvest

L

L

V1(Sodri) V2(Gebish) Means V1(Sodri) V2(Gebish) Means V1(Sodri) V2(Gebish) Means __ - { Formatted: Font: Not Bold, Not Highlight
F1(Control) 18.1 cd 19.8 bc 189b 21.3c 23.3b 223 a 21.3cde 26.1a 23.7a " { Formatted: Font: Not Bold, Not Highlight
F2(Jateropha) 20.4b 17.3d 18.8 b 19.6 def  20.4 cde 19.9b 21.9cd 20.3 ef 21.1b \{Formatted: Font: Not Bold, Not Highlight
F3(Sulfur) 18.7bcd 20.2Db 19.4Db 19.2 ef 22.8Db 21.0ab 20.1 ef 19.6 f 199b
F4(Super ph.) 22.3a 23.3a 228a 19.5 ef 24.7 a 221a 22.7 bc 23.6b 23.2a
F5(Amonium  19.5 bc 19.8 bc 19.7b 18.9f 21.0cd 199b 20.7 def 19.8 ef 20.2b
sulphate) - {Formatted: Font: Not Bold, Not Highlight
Means 19.8 a 20.1a 19.7 a 224 a 213a 219a
CV% 16.4 11.7 12.2
LSD V 1.79 1.35 1.45
LSD F 2.3 1.77 1.89
LSD V*F 3.6 9.4 2.7
Table 3b. Effect of Jatropha Sseed Ceake and different fertilizers on plant height of two groundnut cultivars season 2011/12.
First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) Means  V1(Sodri) V2(Gebish) Means - - Formatted: Font: Not Bold, Not Highlight
Means L o ‘[Formatted: Font: Not Bold, Not Highlight
F1(Control) 19.0d 22.5bc 20.8a 18.1d 216¢c 19.9cd 188 e 24.7 bc 21.8 ab ~~ { Formatted: Font: Not Bold, Not Highlight
F2(Jateropha) 20.5cd 259a 23.2a 215¢c 26.1b 23.8 ab 21.6d 27.4a 245a
F3(Sulfur) 23.1b 22.5 bc 228a 18.6d 259b 22.3 bc 18.6 e 25.6 ab 22.1ab
F4(Super ph.) 20.4 cd 24.1ab 222a 23.0c 29.6a 26.3a 23.2cd 24.1 bc 23.7 ab
F5(Amonium  21.8 bc 21.7 bc 21.7a 17.9d 18.8d 18.4d 21.7d 21.7d 21.7b
sulphate) - {Formatted: Font: Not Bold, Not Highlight
Means 209a 23.3a 199a 244 a 20.8b 24.7 a
CV% 19.2 21.3 16.3
LSD V 0.78 2.52 2.66
LSD F 2.33 3.31 2.03




LSD V*F 3.05 7.60 13.7

Different concentration of JSC gave the various results on the yield of each vegetable crop. Treatment with the half rate of chemical
fertilizer mixed with high rate (10 t/ha) of JSC had proven to provide the best marketable yield of Chinese kale, in which such yield
was comparable to that of full rate of chemical fertilizer. In addition, the half rate of chemical fertilizer combined with any rates of
JSC (low, medium, and high) gave the most tomato fruit yield. When applied with low rate (2.5 t/ha) of JSC to the sweet potato plot,
the outcome showed the highest tuber yield {{22}]. As mentioned above, fertilizers in form of Jiatropha Sseed Cecake, super
phosphate, sulphur-sulfur and ammonium sulphate on different yield and yield gave positive results with significant difference. {[6}]
concluded that— phosphorus rate increased the number of filled pods and seed yield.— Also {[23}]found that— application of FYM
and S fertilization increased the yield and yield attributed of groundnut. {[24}] confirmed that— sufur sulphurapplication increased
pod yield of groundnut. On the other hand, {[25}] found that sulphursulfur application significantly influenced the growth and yield
attributed characters, yield and oil content over control regardless of the source and levels of sulfur phur. In contrast {[3}] found that
sulfur phur-supply only increase the— sulfur sulphur-concentration of the plants without enhancing the yield.

Table 4a. Effect of Jatropha Sseed Ceake and different fertilizers on number of primary branches of two groundnut cultivars season
2011/12.

(D N

First harvest Second harvest Third harvest

V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) Means  V1(Sodri) V2(Gebish)  Means |- { Formatted: Font: Not Bold, Not Highlight

Means | o ‘[Formatted: Font: Not Bold, Not Highlight

F1(Control) 4.5 bc 41c 4.5 bc 41d 4.5 cd 43c 5.0 bc 4.8 bcd 49 ab T {Formaued: Font: Not Bold, Not Highlight
F2(Jateropha) 5.6 a 53a 56a 4.7 c 5.2b 4.9 ab 51b 5.7a 54a
F3(Sulfur) 5.1ab 39c 5.1ab 4.7d 5.2b 4.9 ab 4.3 de 4.9 bc 46Db
F4(Super ph.) 4.5 bc 42c 4.5 bc 5.8a 4.6 cd 5.la 4.9 bc 4.5 cde 4.7b
F5(Amonium 4.5 bc 4.5 4.5 bc 4.4 cd 4.6 cd 4.5 bc 4.8 bcd 42 c 45D

sulphate) | - {Formatted: Font: Not Bold, Not Highlight

Means 4.8a 4.4 a 4.7 a 48a 48a 4.8a

CV% 24 17 16.5




LSD V 0.61 0.44 0.43
LSD F 0.79 0.58 0.57
LSD V*F 2.5 2.6 15

Table 4b. Effect of Jatropha Sseed Ceake and different fertilizers on number of primary branches of two groundnut cultivars
season 2012/13.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) Means  V1(Sodri) V2(Gebish) Means
Means

F1(Control) 6.1a 4.7 cd 5.4a 6.2a 4.3 de 5.3a 5.0 bc 4.6 cd 48a
F2(Jateropha) 5.3 b 38e 46Db 42e 39e 40b 5.4 abc 5.2 bc 53a
F3(Sulfur) 4.1 de 54b 4.8 ab 5.3 bc 3.8e 4.6 ab 5.8 ab 5.0 bc 54a
F4(Super ph.) 4.5cd 5.0 bc 4.7 ab 4.9 cd 5.2 bc 51a 6.3a 4.0d 5.2a
F5(Amonium 6.2 a 4.1 de 5.2ab 5.7 ab 5.0 bed 3.3a 5.8ab 5.1 bc 55a
sulphatey - {Formatted: Font: Not Bold, Not Highlight

Means 52a 4.6a 5.3a 44b b.7a b.7a

CV% 20.2 24.0 32.5
LSD V 0.71 0.83 0.93
LSD F 0.54 0.63 1.21
LSD V*F 2.20 0.66 231

Taable5a. Effect of Jatropha Sseed Cecake and different fertilizers on number of pods/plant of two groundnut cultivars season
2011/12.

First harvest Second harvest Third harvest

V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) Means  V1(Sodri) V2(Gebish) Means
Means




F1(Control)
F2(Jateropha)
F3(Sulfur)
F4(Super ph.)
F5(Amonium

LSD V*F

5.4 cd
7.0 abcd
5.5cd
5.6 bcd
7.1 abc

05.0d
08.1b
08.0b
11.0a
07.2 bed

13.1 bc 109 cd 12.0 ab
10.6 cde 12.0cd 11.3b
09.6 de 15.8b 12.7 ab
22.8a 07.7e 15.2a
13.4 bc 09.3 de 11.5ab
- {Formatted: Font: Not Bold, Not Highlight
139a 11.2a
40.7
2.80
3.66
7.80

Table 5b. Effect of Jatropha Sseed Ceake and different fertilizers on number of pods/plant of two groundnut cultivars season

2012/13.
First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) Means  V1(Sodri) V2(Gebish) Means
Means

F1(Control) 05.9d 09.1b 07.5bc 12.5bc 15.8a 14.2a 12.4 cd 179a 15.1a
F2(Jateropha) 07.4bcd 06.8cd 07.1c 115¢c 14.6 ab 13.1a 14.4 bc 14.4 bc 144 a
F3(Sulfur) 08.4 bc 109 b 09.7ab 11.2c 15.0a 131a 119cd 149b 134 a
F4(Super ph.) 109 a 07.8 bc 09.3ab 119c 15.7a 13.8a 11.9d 183a 151a __ — { Formatted: Font: Not Bold, Not Highlight
F5(Amonium  10.9 a 109 a 109 a 11.7c 14.3 ab 129a 154b 10.3d 129a
sulphate) - {Formatted: Font: Not Bold, Not Highlight

Means 8.7a 9.1a 11.8a 15.1a 13.2a 15.2a

CV% 335 26 29.3
LSD V 6.60 2.00 2.27
LSD F 8.89 2.63 2.97




LSD V*F 14.53

7.10

23.9

LSD V*F 14.53

7.10

23.9

Table 6a. Effect of Jatropha Sseed Ceake and different fertilizers on yield (kg/ha) of two groundnut cultivars season 2011/12.

First harvest

Second harvest

Third harvest

V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) V1(Sodri) V2(Gebish) Means
Means Means

F1(Control) 250.2 f  445.7 de 3479¢c 309.3f 695.5 cd 0502.4d 0760.5 e 1224.0 cde 0992.3 e
F2(Jateropha) 791.2 b  360.3 ef 575.8ab 942.3cd 450.8 ef 069.60e 2675.3ab 0936.5 de 1805.9 ¢
F3(Sulfur) 967.3 a 455.7 cde 7115a 1331.5a 705.0 de 1018.3b 2710.5ab 1621.8 ¢ 2166.2 b
F4(Super ph.) 390.7 ef 595.0 cd 4928 bc 430.0f 895.2 cd 0662.6 ¢ 1331.0cd 1569.3 ¢ 1450.2 d
F5(Amonium 831.0ab 609.5 ¢ 720.3a  1119.5bc 1424.7 a 1272.1a 276l.1a 22545 b 2507.8 a
Sulphate)

Means 646.1a 4932b 826.5a 834.2a 2047.7 a 1521.2 b

CV% 50.7% 57.3% 49.5%
LSD V 132.0 2216 584.7
LSD F 340.9 572.2 150.0
LSD V*F 157.9 260.3 483.1

Table 6b. Effect of Jatropha Sseed Ceake and different fertilizers on yield (kg/ha) of two groundnut cultivars season 2011/12.

First harvest

Second harvest

Third harvest

V1(Sodri) V2(Gebish)
Means

V1(Sodri) V2(Gebish)

Means

V1(Sodri)

V2(Gebish)

Means

- {Formatted: Font: Not Bold, Not Highlight
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F1(Control) 124.7 e 126.5e 193.1d 327.3d 02428de 285.1c 7923 ¢ 0444.3 d 618.3 cd
F2(Jateropha) 062.7 f 677.5a 370.1a 0895 f 1607.7a 848.6a 1912 e 1721.2 a 956.2 a
F3(Sulfur) 090.0g 377.2b 193.1d 0857 f 0713.7b 399.7b 1427 e 13405 b 741.6 bc
F4(Super ph.) 242.7 a 1195e 186.8 c 162.7 ef 0274.0d 218.3¢c 556.5 d 0558.5 d 5575 d
F5(Amonium  325.0c 196.7 d 260.8b 5l2.7c 0432.5c¢c 4726b  719.7 c 0794.8 ¢ 7573 b
sulphate)

Means 152,7 a 299.5b 235.6 a 654.19 a 480.5 a 971.9 a

CV% 38.9% 35.5% 32.6%
LSD V 71.8 666.4 884.2
LSD F 18.5 172.1 228.3
LSD V*F 48.4 86.4 129.4

4. SUMMARY AND CONCLUSION

Groundnut is very important oil seed in the Suddrhe productivity of groundnut depends on propeect@n of variety, fertilizer management
and other management practices. Currently appicsitof jatropha seed byproduct as oil diesel rersagd cake waste. ThigtrophaSseed
Ceake can be use as good green manure fertilizerthidnstudy usingjatrophaSseed Ceake compared with different inorganic fertilizers;
sulfursuiphut superphosphate and ammonium sulphate gave si@mifdifference in growth, yield and yield compatseof groundnut. On the
other hand, delayed harvesting periods gave gosdtsein growth and yield of groundnut. The twotimalrs of groundnut obtained similar
results without clear variation in their growth.uEhadditional studies under more conductive coorliéire needed to better understand the role
of JatrophaSseedCeake plays as fertilizer to increase growth anddy@lcrops.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES



1. Taru VB, Kyagya 1Z, Mshelia Sl. Profitability of Groundnut Production in Michika Local Government Area of Adamawa State,

Nigeria. JAngC Sci. 2010,*1(1)25'29{ __ — | Comment [02]: You did not read the General

777777777777777777777777777777777777777777777777777777777777777777777 Guideline for Authors. Journals name - in brief, but

2. ARC (-Agricultural Research Corporations)) of Sudan. Annual report (2003-2010) Wad-Madani, Sudan. | is different.

3. Gubta; U-C-, Mc Leads J-A. Effects of various sources of sulfghur on yield and sulfphur concentrations of cereals and forages. - {c,,mment [03]: year?

Can. J. of Soil Sci. 1984;64:169-1474. ~ { Comment [04:

4. Ashraf; M-, Athar; H-R, -Harris; P—J--C; Kwon; T-R. Some prospective strategies for improving crop salt tolerance. Adv. Agro.
2008;-97:45-110.

5. DAFF. Groundnut production guide line. Department of Agriculture, Forestry and Fisheries. Pretoria, South Africa 2010.

6. Shiyam; J-O,- Growth and yield response of groundnut (Arachis hypogaea; L.) to plant densities and phosphorus on an ultisol in - {Forﬁaﬁted: Font: Not Bold, Italic, Not
RN Highlight

) ‘[ Formatted: Font: Not Bold, Not Highlight
7. Moraditochaee; M-.- Effects of humic acid, foliar spraying and nitrogen fertilizer management on vyield of peanut_(Arachis - { Formatted: Font: Not Bold, Not Highlight
hypogaeg; L.) in Iran. ARPN Jjournal of Agriculture and Biological Science.; 2012;-7(4):289-293. o I:or;a;:em Font: Not Bold, Italic, Not
N ighlig
8.— Habbasha; S-F-, M-H-Taha MH,ard N-AJafar NA. Effect of nitrogen fertilizer levels and zinc foliar application on yield, yield  {(Formatted: Font: Not Bold, Not Highlight

e U JCL J

attributes and some chemical traits of groundnut. Research Journal of Agriculture and Biological Sciences.; 2013;-9(1):-1-7.

9. Rumbidzai;_D-K,—and S-Mabwe_C.2014). Response of groundnut_(Arachis hypogea) ho\ inorganic fertilizer use in smallholder - '[Comment [O5]: error

_ ‘| Formatted: Font: Not Bold, Italic, Not
7 Highlight

”””””””””””” - ‘[Formatted: Font: Not Bold, Not Highlight

p { Comment [06]: error

11. Jamal_Arshad—J-, Moon Yeng-Sun-Meen, Abdin Malik-Z -A- Enzyme activity assessment of peanut (Arachis hypogaea; L)ﬂfg/« { Formatted: Font: Not Bold, Not Highlight

under slow:rieieiz;s;eisiulfphur fertilization. Australian J.— of 59;0[; éééﬂeﬁcé727()71707;1(?:)71766&4: 77777777777777777777 R Tz‘i’grmg;:e‘" Font: Not Bold, Italic, Not

{Formatted: Font: Not Bold, Not Highlight

e JC JC A ) U




Engineering International: CIGR Journ&014;16(1).,

=7

\\\1\ " | Formatted: Font: (Default) Times New
R * [ Roman, 12 pt

\i\\{ Formatted: Normal
{ Formatted: English (United States)

| Formatted: Font: (Default) Times New
Roman, 12 pt

13. Srinophakun P. Prospect of Deoiled Jatropha curcas Seedcake as Fertilizer for Vegetables Crops — A Case Study. Journal of
Agricultural Science.; 2012;-4-(3):-211-226.

Formatted

—
-
—
—J o JC A L

{ Comment [08]: Did you see this article?

16. Ganapathy Selvam Ganapathy-G—Selvam, K—Sivakumar K. Influence of seaweed extract as an organic fertilizer on the growth |
and yield of (Arachis hypogaea L.) and their elemental composition using SEM—Energy Dispersive Spectroscopic analysis. Asian {

Formatted [2]

Formatted: Font: Not Bold, Italic, Font color:
Auto

(N

18. Junijittakarn_J,; S-Pimmratch; S,- Jogoloy_S,-~ Htoon W ,-N- Singkhan; N,- Vorasoot N, B-Tooomsan_B, |[E-C-Holdbrook CC, A= - { Comment [010]: more accuracel !
Patanothai_A. Nutrient uptake of peanut genotypes under different water regimes. International Journal of Pplant Production.; 2013;
7(4):677-692.

Pacific Journal of Reproduction 2014;-3(1):-18-22. \[ Formatted ... 3]

17. Gomez KA, Gomez AA, Statistical Procedures For Agricultural Reseafrid edition, A Wily Inter. Sci publicatio:984)6John Wiley - Formatted (14

and Son, NeW YOi’.kl984. - [ Comment [09]: year? }
Formatted [ﬁ

&&Hgldbroold CC,A {

19. Kaba- J-S-,Kk— Ofori_K, and-—K-Kumaga FK.— Inter--relationships of yield and yield-components of yield at different stages of

maturity in three groundnuts (Arashis hypogaea L) varieties. International J. of Llife Ssci. Rresearch. 2014;-2(1):43-48. | - { Formathtlec:: Font: Not Bold, Font color: Auto, }
Not Highlight
20. Rahmianna; A-A-, A-Taurfig A, and-E-Yusnawan_E--.. Pod yield and kernel quality of peanut grown under two different irrigation \[Formatted ... [6]

and two harvest times. Indonesian Journal of Agriculture.; 2009;-2(2):103-109.

21. Migawer; E-A:,-and M-AM:-Soliman_MAM. Performance of two peanut cultivars and their response to NPK fertilization in newly
reclaimed loamy sand soil. J.Agric._SCi._.Mansoura Uni., 2001;-26(11):6653-6667.




Sweden 232-238

23. Jat R-A, andrAIhawat ;1-P:S. Effect of organic manure and sulphur fertilization in pigeon pea (Cajanus cajan) and groundnut

different levels of sulphur and irrigation. Indian J. of Agronomy.; 2014;-58(4):578-582.

25. Tajeswara; K-R-, A-=Upendra Rao A,ard B-Sehha D. Effect of source and levels of sulfphur on groundnut-._Journal of Aacademm
and Industrial Research.; 2013;-2(5):268-274.

—— === = = = =

\\\ {Comment [012]: where?
24. Dash; AK-, Nayak; B-P-,_Panigrany; N-, Mohapatra; S, Samant P-K. Performance of groundnut (Arachis hypogaea, L.) under \\ {Formatted Font: Not Bold, Font color: Auto,

Formatted: Font: (Default) Times New
Roman, 12 pt, Not Bold

Comment [011]: This title?

Roman, 12 pt, Not Bold, Italic

Formatted: Font: (Default) Times New

‘{ Formatted: Font: (Default) Times New
T Roman, 12 pt, Not Bold

Not Highlight

Formatted: Font: Not Bold, Italic, Font color:

Auto, Not Highlight

\\\ Not Highlight

Formatted: Font: Not Bold, Font color: Auto,

Formatted: Font: (Default) Times New
Roman, 12 pt, Not Bold, Font color: Auto

Roman, 12 pt, Not Bold, Font color: Auto

Formatted: Font: Not Bold, Italic, Font color:

Auto, Not Highlight

Formatted: Font: Not Bold, Font color: Auto,

{ Formatted: Font: (Default) Times New

Not Highlight

e o G JC o JC JC




02:00 PM

02:00 PM

36:00 PM

36:00 PM

36:00 PM

36:00 PM

36:00 PM

29:00 PM

PEEEREE R

29:00 PM



21:00 PM |

30:00 PM |

30:00 PM |



