Effect of Jatropha Seed Cake (JSC) and Different Inorganic Fertilizerson Growth and Yield of Two Groundnut CultivarsUnder Three
Harvesting Time.

ABSTRACT

Aim:to investigate the effect of jatropha seed cakedififigrent fertilizers on growth and yield of twoagindnut cultivars under three harvesting
time

Study Design: The experimental design was a randomized complete block in a split-plot replicated three times. Groundnut cultivars
arranged as whole plots and five fertilizers treatment as sub plot.

Locations:field experiments were conducted for two seasordd/A@-2012/13 under semi-arid condition of Khartostatein demonstrabned
farm of Sudan University of Science and Technologhartoum North, Shambat.

Methodology: The treatments weréatrophalateropha seed cake (2.5 ton/ha), sulphur (11%kgduper phosphate (119 kg/ha), ammonium
sulphate(119 kg/ha) and control on two groundnithaurs (Sodri) and (Gebish) under three harvediimg( every 10 days).

Results: The results showed that yield increased with adedria harvest time for two seasons. The two testdtivars revealed similar
behavior during vegetative and reproductive grovakcept for plant height of third harvest of fisstason, primary branch of second harvest
and yield of first and third harvest of two seasdRssults showed significant difference among Ifegtis treatments and interaction between
cultivars and fertilizers concerning the majorifygoowth and yield components. Super phosphate gaygficant difference on leaf area index,
plant height, number of primary branches, numbegrishary branches, number of pods/plant, germinati® On the other hand, sulphur and
ammonium sulphate gave significant difference omiper of pods/plant, germination % and yield. Amnoomisulphate and jatropha seed cake
reviled significant effect on yield kg/ha in firshd second season respectively

Conclusion: In conclusion addition of jatropha seed cake ammtganic fertilizers appear promising. Delayingvasting time gave positive
results. There was no variation between two culiva

Keywords: jatropha seed cake, inorganic fertilizers, groundnut

Use same font sizes and format




1.INTRODUCTION

protein {1}. Groundnut is primary used for oil exttion in SudariRef). It is consumed directly because of its high featlie. Sudan is one of
the major groundnut producing countries. The tatek under groundnut production is approximately million ha with an average yield of
855 kg hd-(Ref).

The optimum fertilizers are the main concern foximam yield of any crops. Proper fertilizers dosémorganic fertilizers have vital effect on

the yield of groundnut {2}.Substantial evidence wigd that groundnut responds well to additional gaoic and organic fertilizers application

{3,4,5, 6,7, 8, 9}. Phosphorus is very importaatrient element for crop growth and yield. Itypleportant role in physiological processes of
plants. As P source, single superphosphate is tst snitable fertilizer for groundnut in Nigeriav@anah {10}. Sulphur is the best known for
its role in the formation of amino acids methionarel cysteine, synthesis of protein and chloroplilicontent of the seed and nutritive quality
of forage{11}. Sulphur element receives little atien for many years, because fertilizers and aphedc inputs supplied the soil with

adequate amount of sulphur {11}.

Biodiesel is an environmental-friendly substitube fossil fuel. Research on the production of Eedl from vegetable oils has concentrated on
Jatropha, soybean, palm kernel, sunflower and emgksils with scarce information on groundnut ¢i&}.The biodiesel fromJatropha
curcashadbeenreceived much attention in these past decadesbyFpeoduct of oil extraction from Jatroptwcas seeds and kernel is called
seedcake. His-contairs highly toxic protein unsuitable for animals foaaisd is good organic manure, has being used asgamic fertilizer
{13}. The cake is rich in nitrogen (3.2%) and phlespus (1.4%) & potassium (1.3%) and can be usedasires {14 and 15}. Limited studies
have been reported on potential of Jatropha sdexltoebe used as organic fertilizers. Organic masiare very important, it contain both major
and minor elements necessary for plant growth,iammove the physical, chemical and biological prtips of soi[Ref). The productivity of
groundnut depends on proper selection of varietyilizer management. This study was carried outet@rmine/ascertain/assksewthe effect

of Jatropha seed cake (JSC) and different fentdipa growth and yield of two groundnut cultivarglar three harvesting time.




2.MATERIALSAND METHODS.

The experiment was aimed to study the effect dédiht organic and inorganic fertilizers on growthtwo groundnut cultivars under different
time of harvest.

2.1 Experimental site

Field experiments were conducted in Demonstrafgom, College of Agricultural Studies, Sudan Umsigy of Science and Technology,
Shambat, Khartoum North, Sudan for two season4/2012012/13. Shambat is located at longitude BE &nd latitude 15.31"N, within the
semi-desert region. Climate of the locality is sel@sert and tropical with low relative humidity. ' mean annual rainfall is about Ifé@n, and
the mean maximum temperature is more than 40°C umner and around 20°C in cool season. Solar radiais about 400-—
500cal cm—2 day—1. The soil of the site is loam clay it is characterized by a deep cracking, moderately alkalimgs;land low nitrogen content
and pH (7.5- 8) and high exchangeable sodium ptager(ESP), in subsoil.

2.2 Layout of the Experiment and Land Preparation

&m%ei:h&w%ﬂhe expenmenlwas deS|gned in spllt pIot@Ie&gmephcated three t|me Two cultlvars of groundl(lﬁodrl —Vl) and
(Gebish=V2) and four types of fertilizers were appj (F1) control without fertilizer, (F2) inorgandatropha Seed Cake (JSC) of 2.5 tons/ha,
and three organic fertilizers: (F3) pure sulfateld® kg/ha, (F4) super phosphate of 119 kg/ha BB Ammonia sulfate of 119 kg/ha. After
maturing different harvesting times were taken (g days), early, medium and later. The fieldswweepared according to adopted method
by Eengineeringgdepartment oﬂagricultural Colkage. Ploughed by disc plough then Ieft for one Ifmdmtdry out then harrowed using disc

until August (about two months) it wasin fedrrigated-by—rain—fallthen |rr|gat|on was applied every 15 days. Fostfn;eason the three -
harvesting time were, October, 11- 21 and firstvéober, and for second season October, 24, andriloer 4-14.
2.3 The Sour ce of Seeds:
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Two cultivars of groundnut (Sodri =V1) and (Gebist2y was obtained from Al —Obied Research CenterriNoKordfan) , and Arabian
Company for Seeds-Khartoufvivhat classes of seeds were these: Foundatioertified seeds. Again what botanical classificatiorere these
seeds Spanish, Valencia or Virginia. What are tiessearch determined maturity dates?. | would ayigesthis presented in a tabular form)

2. 3 Data Collection

Observation was taken from 3 plants selected rahdeach subplot. Data was recorded on pre andmrsesting stage. The data recorded
were during pre-harvest; percentage of germinatifiar 3 weeks and 5weeks, seeds failed to germimatvere counted in each hole
(implanting seeds), Leaf area index after 90 dape harvest stage data were: - height of planfber of primary and secondary branches,
number of pods per plant. Yield kg/ha also wasrnékew? Yield per plot then extrapolated to per hex2e-resh weight or dry pod weight?)

2-4 Statistical Analysis.
The collected data were subjected to standards8tati analysis. The procedure of analysis of vexéaand mean separation were followed
according to the description of {16}. The data vaaslyzed by MSTAT-C Statistical Package.

4. RESULTS AND DISCUSSION

The effect oflatrophdatreephs&Seed Cake (JSC), sulfur, super phosphate and aimmaulfate fertilizer on germination % of two grainut
cultivars (Sodri and Gebish) were presented iretébh) for season 2011/12 and table (1b) seas@®/2RIThere were no significant difference
between two cultivars for 3 and 5 weeks of sowengd among the fertilizers for 5 weeks of sowing; tmere were significant differences
among fertilizers X cultivars for two seasons faurl 5 days of sowing. Sulfur fertilizer with V189 and super phosphate with V2 (Gebish)
gave the highest values for first and second ssasspectively. Among fertilizers for two season8 weeks of sowing application of sulfur
and (JSC) obtained the highest values. This eveduidiat groundnut responded well to applicationrginic and inorganic fertilizes. This was
in line with Rumbidzai. andMabw{8}.

Table 1la.Effect of Jatropha seed cake and diffdegtiizers on germination % of two groundnut owdrs season 2011/12.

3WS 5WS
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 70.0b 69.0b 69.5ab 77.5bc 81.3b 439

F2(Jateropha) 65.0 bc 64.6 bc 64.8ab 71.3c ®.8b 741a




F3(Sulfur) 829a 58.7¢c 708a 89.2a 69.5c¢c @9.4

F4(Super ph.) 66.7 bc 63.8 bc 65.2ab 75.2bc al.7 73.4a

F5(Amoniumsulfate) 69.6 b 49.6d 59.6 b 70.6 c 72.8 bc 71.7a

X 70.8 a 6l.1a 76.8 a 744 a 75.6

CV% 215 18.9

LSD V 7.8 7.8

LSD F 10.2 10.2

LSD V*F 62.7 54.1

Table 1b.Effect of Jatropha seed cake and diffdegtitizers on germination % of two groundnut ¢drs season 2012/13.

3 WS 5WS
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 458 c 60.3 b 53.1b 36.3c¢c 50.4 ab 4 43.
F2(Jateropha) 54.6 b 60.4 b 595a 469b 50.7ab 8.8a
F3(Sulfur) 419c 65.4 b 53.7b 31.7c 50.5ab 4.1
F4(Super ph.) 46.1c 68.9 a 575ab 37.2c 56.8 a 7.0a
F5(Amoniumsulfate) 57.5 b 575b 575ab 46.4b 46.4b 46.4 a
X 499 a 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

The results of leaf area indexenerepresented in table 2, there were significant dififiee in first season between cultivars, fertilizans
interaction among cultivars and fertilizers.V2, &per phosphate) and the interaction of V2XF4 gaeehighest values. While the second

season the significant differences were notice¢ antong the interaction of cultivars and fertilgend V1XF4 showed the highest values.

[ Comment [WU1]: Not clear




Table 2. Effect of Jatropha seed cake (JSC) afereliit fertilizers on leaf area index of two gronntcultivars seasons 2011/12-2012/13.

2011/12 2012/13

V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 29.2 efg 30.6 def 2990b 34.7b 29.3de 319a
F2(Jateropha) 32.3cd 32.6 cd 325ab 381a 28.7e 334a
F3(Sulfur) 35.2ab 30.6 def 334a 36.2ab 31.7cd 339a
F4(Super ph.) 2789 36.4a 32.1ab 34.0bc 288e 3l1l4a
F5(Amoniumsulfate) 28.4 fg 33.8 bc 3l.1lab 344b 30.3de 32.3a

X 30.6b 329a 355a 29.7a
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 JSCd#ferent fertilizers on plant height of two grainut cultivars for three harvesting time. The
results indicated non significant differences betweultivars except in third harvest of second aeasd V1 (Sodri) gave the highest value.
Among fertilizers treatments all of them revealéghly significant difference except the first hasvef second season. In general, F4 (super
phosphate fertilizers)showed the highest recordgghharvest of first season and second harvieseocond season also with control in second
and third harvest of first season, but in secordae third harvest F2(JSC) showed the highest v@iheinteraction of cultivars with fertilizers
showed significant difference for all parameterd &4 and F1 obtained the highest values excefieithird harvest of second season F2 gave
the higher value.

The results showed the effect of JSC and diffeferitlizers on number of primary branches of twawgrdnut cultivars seasons 2011/12-
2012/13. It was presented in table 4a-4b for twaseas respectively. The results obtained that tivere no significant differences between
cultivars for three different harvesting time excepseason two second harvest and V1(Sodri) géyleeh record than V2(Gebish). Among
fertilizers in the first season the results showet F2 (JSC) in first and third harvest and FApgSphosphate) gave the highest values with
significant differences. Meanwhile second seasmwsld slight difference in first and second hanestl no significant difference in third
harvest for fertilizers treatment. The resultsragéiaction of cultivars with fertilizers showed th for two cultivar in first harvest and V1F4



second harvest and V2 F2 for thirds harvest haditieest values with significant difference. Timeraction in season two showed results
similar to results of fertilizers with difference V1which gave the biggest values in first and sddearvest, but thirds harvest gave significant
difference in V1F4.

Numbers of pods/plants were obtained in table 5aFble results showed non significant differencesvben cultivars for two seasons in all
harvest time. Fertilizer treatment showed no $icgmt differences in first harvest of first seaso second and third harvest of second season.
In first season super phosphate gave the signifidiffierence among treatments. In second seasogai® the highest values. {17} study the
relationships between nutrient uptake parametémass and pod dry weight and found that they \pesitive and significant in both seasons.
The interaction treatment revealed highly signifitcdifference for three harvests for two seasoms.general third harvest of two seasons had
the highest number of pods/plant and V2F4 of tthisdvest of second season obtained the heaviestaranob pods/plant which was 18.3
pods/plant.{18} gave the same result and showeat the genotypes obtained an increasing trendemtmber of mature pods as harvesting
date delayed.

The yield kg/ha of two groundnut cultivars for tarbarvests were presented in table 6a-6b for tesmses. The result showed that yield

increased with advanced in harvest time for tweses, and the yield of third harvest is the besheffirst and second harvest this result was in
line with {18} but {19} found that peanut harvest physiological maturing period gave better resiétn that at 10 days earlier or later.. V2

(Gebish) gave slight big yield compared with V1 ¢8pwith significant difference in first and thirtlarvest of first season and first harvest of
second seasons. Among fertilizers treatment inrebseasons Tables 6b the results showed that Frém harvests gave the highest yield and
also for interaction had the same results withatam in cultivars V2F2 gave the highest valuesfilst season Table 6a, F5 ( Amonium

sulphate ) gave the highest values for three harV¥ée interaction of cultivars and fertilizerstims season gave significant difference. The
same results among fertilizers treatments werectizt0}.

Table 3a.Effect of Jatropha seed cake and diffdegtilizers on plant height of two groundnut cwétis season 2011/12.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 18.1cd 19.8 bc 189b 21.3c 23.3b 322 21.3cde 26.1a 23.7a
F2(Jateropha) 20.4 b 17.3d 18.8b 19.6def 2@®4cd 199b 219cd 20.3 ef 21.1b
F3(Sulfur) 18.7bcd 20.2b 19.4b 19.2 ef 22.8b .02b 20.1 ef 196 f 199hb

F4(Super ph.) 22.3a 23.3a 22.8a 19.5 ef 247a 21& 22.7 bc 23.6b 23.2a




F5(Amoniumsulfate) 19.5 bc 19.8 bc 19.7b 18.9f 21.0cd 199b 26ef7 d 19.8 ef 20.2 b

X 19.8 a 20.1a 19.7a 224 a 213 a 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 seed cake and diffdegtitizers on plant height of two groundnut cudtis season 2011/12.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 19.0d 22.5bc 20.8 a 18.1d 216¢c 9ta. 188 e 24.7 be 21.8ab
F2(Jateropha) 20.5cd 259a 23.2a 215¢c 26.1b 384db 21.6d 274 a 245a
F3(Sulfur) 23.1b 22.5 bc 228a 18.6d 259b 22.3 186¢e 25.6 ab 22.1ab
F4(Super ph.) 20.4 cd 24.1 ab 22.2a 23.0c 29.6a 26.3a 23.2cd 24.1 bc 23.7 ab
F5(Amoniumsulfate) 21.8 bc 21.7 bc 21.7a 17.9d 18.8d 18.4d 21.7d 21.7d 21.7b
X 209 a 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 variousilteson the yield of each vegetable crop. Treatmétit the half rate of chemical fertilizer
mixed with high rate (10 t/ha) of JSC had provempravide the best marketable yield of Chinese kaleyhich such yield was comparable to
that of full rate of chemical fertilizefRef). In addition, the half rate of chemical fertilizeombined with any rates of JSC (low, medium, and
high) gave the most tomato fruit yield. When appheth low rate (2.5 t/ha) of JSC to the sweet ffaot, the outcome showed the highest
tuber yield {21}. As mentioned above, fertilizers form of jatropha seed cake, super phosphatehsugnd ammonium sulphate on different
yield and yield gave positive results with sigréfit difference. {6} concluded that phosphorus iatgeased the number of filled pods and



seed yield. Also {22}found that application of Mvand S fertilization increased the yield and yietttibuted of groundnut. {23} confirmed
that sulphur application increased pod yield ofugidnut. On the other hand, {24} found that sulphpplication significantly influenced the
growth and yield attributed characters, yield aildantent over control regardless of the sourae lamels of sulphur. In contrast {3} found that
sulphur supply only increase the sulphur conceptraif the plants without enhancing the yield.

Table 4a.Effect of Jatropha seed cake and diffdegtilizers on number of primary branches of twoundnut cultivars season 2011/12.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 4.5 bc 41c 4.5 bc 41d 4.5 cd 43c 5.0 bc 4.8 bcd 4.9 ab
F2(Jateropha) 56a 53a 56a 4.7 c 52b 49ab 51b 5.7a 54a
F3(Sulfur) 5.1ab 39c 5.1ab 4.7d 52b 4.9 ab 3 dé 4.9 bc 46b
F4(Super ph.) 4.5 bc 42c 4.5 bc 5.8a 4.6 cd a5.1 4.9 bc 4.5 cde 4.7b
F5(Amoniumsulfate) 4.5 bc 4.5 4.5 bc 4.4 cd 4.6 cd 4.5 bc 48bcd .2 45Db
X 4.8a 4.4 a 4.7 a 48a 48 a 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 seed cake and diffdegtilizers on number of primary branches of tgroundnut cultivars season 2012/13.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 6.1a 4.7 cd 54a 6.2a 4.3 de 53a .0bé 46cd 48 a
F2(Jateropha) 53b 38e 46b 42e 39e 40b 4 abie 5.2 bc 53a
F3(Sulfur) 4.1 de 54b 4.8 ab 5.3 bc 38e 4.6ab 5.8ab 5.0 bc 54a

F4(Super ph.) 4.5 cd 5.0 bc 4.7 ab 4.9 cd 5.2bc 1ab. 6.3a 40d 5.2a




F5(Amoniumsulfate) 6.2 a 4.1 de 5.2 ab 5.7 ab 5.0 bcd 33a 5.8 ab bcs.1 55a

X 52a 4.6a 53a 4.4Db 57a 57a
CV% 20.2 24.0 32.5
LSD V 0.71 0.83 0.93
LSD F 0.54 0.63 121
LSD V*F 2.20 0.66 231

Taableba. Effect of Jatropha seed cake and difféeetilizers on number of pods/plant of two groanticultivars season 2011/12.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 5.4 cd 8la 6.7a 8.0b 5.0d 6.5b 108 10.9 cd 12.0 ab
F2(Jateropha) 7.0 abcd 7.5ab 7.3a 5.5cd 8.1b 8b 6. 10.6 cde 12.0cd 11.3b
F3(Sulfur) 5.5cd 5.3 cd 5.4a 7.6 bc 8.0b 7.8ab 9.6de 15.8b 12.7 ab
F4(Super ph.) 5.6 bcd 5.0d 5.3a 9.0 ab 110a 0 10. 22.8a 7.7¢€ 15.2a
F5(Amoniumsulfate) 7.1 abc 5.3 cd 6.2a 8.7 ab 7.2 bcd 7.9 ab 13.4 b®.3 de 115ab
X 6.1a 6.2a 7.8a 7.8a 139a 112 a
CV% 53.3 51.5 40.7
LSD V 1.80 2.10 2.80
LSD F 1.55 2.20 3.66
LSD V*F 2.37 4.10 7.80

Table 5b.Effect of Jatropha seed cake and diffdestitizers on number of pods/plant of two grountioultivars season 2012/13.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 5.9d 9.1b 7.5 bc 12.5bc 15.8a .2 12.4 cd 179a 15.1a

F2(Jateropha) 7.4 bcd 6.8 cd 7.1c 115¢c 146ab 3.14d 14.4 bc 14.4 bc 144 a




F3(Sulfur) 8.4 bc 109b 9.7 ab 112c 15.0a a3.1 11.9cd 149b 134 a

F4(Super ph.) 109a 7.8 bc 9.3ab 119c 157a 384 11.9d 183 a 15.1
F5(Amoniumsulfate) 10.9 a 109 a 109 a 11.7c 14.3 ab 12.9 154b .3dO 129a
X 8.7a 9.1a 118 a 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 seed cake and diffdegtilizers on yield (kg/ha) of two groundnut dulirs season 2011/12.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 250.2 f 445.7 de 3479c 309.3f 956 cd 502.4d 760.5e 1224.0 cde 9923 e
F2(Jateropha) 791.2 b 360.3 ef 575.8ab 942.3cd 450.8 ef 69.60 e 26a15.3 936.5 de 1805.9 ¢
F3(Sulfur) 967.3 a  455.7 cde 7115a 1331.5 a 5.070e 1018.3b 2710.5ab 1621.8 ¢ 2166.2 b
F4(Super ph.) 390.7ef 595.0 cd 492.8 bc 430.0895.2 cd 662.6 ¢ 1331.0cd 1569.3 ¢ 1450.2 d
F5(Amoniumsulfate) 831.0ab  609.5 c 7203a 1119.5bc 1424.7a 721 276l.1a 22545 b 2507.8 a
X 646.1 a 493.2b 826.5 a 834.2a 2047.7a 217D

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 seed cake and diffdestitizers on yield (kg/ha) of two groundnut duéirs season 2011/12.

First harvest Second harvest Third harvest
V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X V1(Sodri) V2(Gebish) X
F1(Control) 124.7 e 126.5¢€ 193.1d 327.3d 248.8d 285.1c 792.3 ¢ 4443 d 618.3 «cd
F2(Jateropha) 62.7 f 677.5a 370.1a 895 f 1687.7 848.6a 191.2 e 17212 a 956.2 a
F3(Sulfur) 90.0 g 377.2b 193.1d 857 f 713.7b 99.3b 1427 e 13405 b 7416 bc
F4(Super ph.) 242.7 a 1195¢e 186.8 ¢ 162.7 ef  02Y4. 218.3¢c 556.5 d 5585 d 5575 d
F5(Amoniumsulfate) 325.0 ¢ 196.7d 260.8b 512.7c 4325c 4726 b .771% 7948 ¢ 7573 b
X 152,7 a 299.5b 235.6 a 654.19 a 4805 a 197 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 Sud@he productivity of groundnut depends on propéction of variety, fertilizer management
and other management practices.Currently applicatigatropha seédpreducby-productas oil diesel remain seed cake waste. This jagroph
seed cake can use as a good green manure festilirethis study using jatropha seed cake compueitd different inorganic fertilizers;
sulphur, superphosphate and ammonium sulphatesjgniicant difference in growth, yield and yieldmponents of groundnut. On the other
hand, delayed harvesting time gave good resulestWh genotypes of groundnut obtained similar tesuithout clear variation in their growth.

Thus additional studies under more conductive dandiare needed to better understand the roletafgha seed cake plays as fertilizer to

increase growth and yield of crops. Comment [WU2]: Why bold this section and
77777777777777777777777777777777777777777777777777777777777777777777777777 leave the rest?

COMPETING INTERESTS

Authors have declared that no competing interests exist.



REFERENCES

1.Taru VB, Kyagya IZ Mshelia Sl. Profitability of r@undnut Production in Michika Local Government aref Adamawa State,
Nigeria.J.Agric. Sci.2010; 1(1):25-29.

2.Subrahmaniyan K., P. Kalaiselvan and N. Arulmo8tidies on the effect of nutrient spray and giddeel of NPK fertilizers on the growth
and yield of groundnut International Journal of @ical Agricultural,2000;(18) . 287-290.

3. Gubta, U.C., Mc Leads J.A Effects of variousrsea of sulphur on yield and sulphur concentratioinsereals and forages. Can. J. of Soil

Sci. 1984; 64:169-1174.

4. Ashraf, M., Athar, H. R .Harris, P. J. C. KwdnR. Some prospective strategies for improving salp tolerance. Adv. Agro. 2008;97:45-
110

5. DAFF. Groundnut production guide line. Departir&mAgriculture, Forestry and Fisheries. PretoBauth Africa2010.

6. Shiyam, J.O.. Growth and yield response of glauh (Arachis hypogea, L.) to plant densities and phosphorus on an ultisgbutheastern
Nigeria. Libyan Agriculture Research Center Jougedl2; 1(4):211-214.

7.Moraditochaee, M.. Effects of humic acid, folsraying and nitrogen fertilizer management ondy@l peanutrachis hypogea, L.) in Iran.
ARPN journal of Agriculture and Biological Scien@§12; 7(4):289-293.

8. Habbasha, S.F., M.H.Taha and N.A.Jafar. Eféctitrogen fertilizer levels and zinc foliar apgtion on yield, yield attributes and some
chemical traits of groundnut. Research Journalgrculture and Biological Sciences,2013; 9(1): 1-7.

9. Rumbidzai,D.K. and C.Mabwe2014). Response olumplaut to inorganic fertilizer use in smallholdearming of Makonde,Distric,
Zambabwe. Journal of Biology Agriculture and heedite,2013; 4(7):78-82.

10. Lombin, G., L. Single, J.K. Yayock,.A decadefeftilizer research on groundnut&réchis hypogea, L.) in the Savanna zone of Nigeria.
Fertilizer research,1985; 6(2):157-170.



11. Arshad, J., Yong Sun Moon, Malik, Z.A. (.Enzyraetivity assessment of peandiréchis hypogea, L.) under slow- release sulphur
fertilization. Australian J. of crop science,204(3):169-174.

12.0Oluwatoyin O. O., A. |. Bamgboye.Production adiesel from groundnutAtachis hypogea, L.) oil. Agricultural Engineering International:
CIGR Journal, 2014; 16(1).

13.Srinophakun P. Prospect of Deollailopha curcasSeedcake as Fertilizer for Vegetables Crops — AeCtedy Journal of Agricultural
Science,2012; 4 (3): 211-226

14.B. G. Keremane, G. V. Hegde, and Sheshachdrppra curcas: Production systems and uses”. BR#ur, 2003.

15. Openshaw K., “A review of Jatropha curcas: iaplant of unfulfilled Promise”, Biomass and Bicagy.2000; 19, 1-15.

16 Gomez KA, Gomez A. A Statistical Procedures For Agricultural Research, 2nd edition, A Wily Inter. Sci publication. (1984) 6John Wiley and Son, New

York

17.Junjittakarn, S.Pmratch, S.Jogoloy, W.HtoonSkgkhan, N.Vorasoot, B.Tooomsan, C.C.Hdbrook, faRathai.Nutrient uptake of peanut
genotypes under different water regimes. Internatidournal of plant Production,2013; 7(4):677-692.

18.Kaba , J.S.,K. Ofori, and F.K.Kumaga. Intetatienships of yield and yield components of yielddifferent stages of maturity in three
groundnutgArashis hypogaea L)varities. International J. of life sci. researcii202(1):43-48.

19. Rahmianna, A.A., A. Taurfig and E.Yusnawand Field and kernel quality of peanut grown undeo thfferent irrigation and two harvest
times. Indonessian Journal of Agriculture,2009)2(@3-109.

20.Migawer, E.A., and M.A.M.Soliman. Performancetwb peanut cultivars and their response to NPKlifeation in newly reclaimed loamy
sand soil. J.Agric.SCi.Mansoura Uni.,2001; 26(@8%3-6667.

21.Srinophakun, P. A Saimaneerat, |. Sooksathawishirathanon, S. Malaipan, K Charernsom, W CharanameteekufVorld Renewable
Energy Congress 2011-Sweden 8-13 May 2011.LinkoBingden 232-238

22Jat R.A. and Alhawat ,I.P.S. . Effect of orgamanure and sulphur fertilization in pigeon pgesénuscajan) and groundnu#rachis
hypogea, L.) intercropping system,2010 55(4): 276-281.



23.Dash, A.K., Nayak, B.P.,Panigrany, N.,Mohapa&&amant P.K. Performance of groundfta¢his hypogea, L.) under different levels of
sulphur and irrigation. Indian J.of Agronomy,2058{4):578-582.

24. Tajeswara, K.R., A.UpendraRao and D.Sehha.cEff€ source and levels of sulphur on groundnutirdal of academic and Industrial

Research,2013; 2(5):268-2

74. Comment [WU3]: Use same fonts and
77777777777777777777777777777777777777777777777777777777777777777777777777777 publishers’ design




