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Sudy of sulphur and phosphorus application on physical
characteristics of groundnut (Arachis hypogaea L.) for
sustainable oil seed production in Indo-Gangetic Plains of
Eastern Uttar Pradesh
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Abstract : The present experiment was conducted at N.D.U.A. and T., Kumarganj, Faizabad with the objective of, to study the
impact of sulphur and phosphorus application on oil content of groundnut (Arachis hypogaea L.) for sustainable oil seed
production in the Indo-Gangetic Plains of Eastern Uttar Pradesh. Biochemical analysis was carried out in the departmental
laboratory aswell as of biochemistry department and C.D.R.1. Lucknow. The experiment was laid out in Factorial Randomized
Block Design having sixteen treatment combinations of sulphur and phosphoruslevels (0, 20, 30, 40 Shaand 0, 30, 40, 50 (P,O./
ha). Phosphorus dose @ 50kg/hawas found more effective. Similarly, highest dose of sulphur gave best response. Yield and yield
contributing characters i.e. number of podg/plant, test weight (g), pod yield (g/ha) was affected by various levels of both
fertilizers. Sulphur levels affect the oil and oil quality of groundnut.
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INTRODUCTION productivity potential. Land with low productivity needs
higher degree of management practices (Pandey et al.,
2007). Fertilizer management practices come under
specified agri-management practi cesto maintain the soil
and land productivity (Pandey and Sirothia, 2006).
Groundnut (Arachis hypogaea L.) is the crop of
dry arid and semi arid regions and very popular in Indo-
Gangetic Plains of Eastern Uttar Pradesh but the
production is not upto the mark. India’s per capita

Theland of Indo-Gangetic Plains of Eastern Uttar
Pradesh comes under low productive land. Assessing
through the new approach for assessing the land class
theoretically (Pandey et al., 2006) and with the software
as well (Pandey, 2016), it has been observed that the
Land comes under Class V and subclass Vs i.e. the
land needs soil management practices to enhance its
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consumption of oils and fat is continuously increasing.
The increase in demand for edible oils was mainly
attributed to socio-economic factors. In addition, oilseeds
can be introduced as intercrop in less remunerable
traditional staple food crops whose replacement is
possible. Groundnut isamajor crop of rainfed areaand
its nutrient requirement is comparatively low and
response is erratic. No residual effect of fertilizer
application to groundnut is observed on succeeding crop
(Khistariaet al., 1998). Groundnut oil is primarily used
in the manufacture of vegetable oil (Vanaspati ghee).
Groundnut isagood source of all vitamins B except B
They are arich source of thiamin, riboflavin, nicotinic
acid and vitamin E (Singh, 1983). The nitrogen
requirement of groundnut is much higher than cereals
because of its high protein content inspite of the fact
that almost al the soil, where groundnut isgrownin India
aredeficient in nitrogen. Thenitrogenisrequired for the
vegetative and reproductive growth, nutrient absorption,
photosynthesis and production of assimilates for
developing sink (podfilling). Yellowing of older leaves,
which later on die with the age of crop is the most
common nitrogen deficiency (Singh and Abidi, 1989).
Ammonium sulphate is preferred source of N (DOR,
1985) as it provides much needed sulphur. In rainfed
groundnut, nitrogen should be applied asbasal application.
All plantsneed at | east sixteen nutrientsfor their growth
and development. The use of fertilizer is necessary to
realize maximumyield potential of acrop anditsvariety.
Sulphur and phosphorus are among the sixteen nutrient
elements, which are essential for the growth and
development of plants. Sulphur playsasignificant rolein
crop production by virtue of its being a constituent of
some commonly used nitrogen, phosphorus and potash
fertilizers. Sulphur isnow recognized as afourth major
nutrient in additionto N, Pand K. Sulphur isan essential
nutrient for plant growth, required by plants as plant
nutrient in amount similar to the phosphorus and is
important to the plant for protein synthesis and other
metabolic function. Sulphur play auniquerolein plant
and animal metabolism asitisinvolved in themetabolic
and enzymatic processes of al living cells. With the
possi ble exception of nitrogen, no other el ement hasbeen
as critical in the growth of plants in the field as has
phosphorus. It is essential for various plant processes
such asphotosynthesis, respiration, nitrogen metabolism,
carbohydrate metabolism and fatty acid synthesis. The
phosphorus is a component of certain enzymes and

proteinsATP, RNA, DNA and involved in various energy
transfer reaction and genetic informations.
Phosphoruslimits nitrogen fixation, either directly
by affecting nodul e limitation, nodul e devel opment and
nitrogen fixation or indirectly by affecting plant growth.
A disturbing fact is that the fertilizer use efficiency is
20-50 per cent for nitrogen and 10-25 per cent for
phosphorus (Manjunatha et al., 2016). Phosphorus
increasesthe shelling percentage, oil yield and nodul ation
ingroundnut. Phosphorusisan important primary nutrient
and enhancesroot growth there by facilitating absorption
of water and nutrients from deeper layers. Phosphorus
stimulates not only root growth but also hastens the
maturity of oilseed crops. The groundnut crop requires
judicioussupply of phosphorusfor itsnormal growth and
development. Thisnutrient required for synthesisof ails,
proteins, nucleic acids and is also involved in the
formation of glucos nolates, which on hydrolysisincreases
the oil content whichinterninfluencesthefinal podyield
and oil yield (Jeetarwal et al., 2015). Phosphorus
deficiency causes disruption of general metabolism,
particularly at the level of energy generation.
Abnormalities cause anthocyanin pigmentation, yellowing
and drying of lower leaves, root and shoot become
slender. It promotes leaf fall and delay flowering
deficiency of phosphorus resultsin slow growth and late
maturity. Sulphur constitutes metheonine, cysteine and
amino acids and increase oil synthesis in groundnut. It
improved nodulation and pod yield besides reducing the
incidence of disease and is asimportant as phosphorus
for oil seed crop. Sulphur requirement of groundnut can
be met through the number of sulphur containing
material s such as gypsum, elemental sulphur, pyriteand
phosphogypsum (Biswas et al.,1986). Potassium is
involved in maintaining the water status of the plant and
required for translocation of carbohydrate. It should be
applied as basal dosein furrows. Sullivan et al. (1974)
reported that gypsumimproved seed germination, seedling
survival, root growth, pod filling and production of large
seed in groundnut. Indian agriculture needsto be more
knowledge intensive in order to keep pace with the
growing population pressure and diminishing land and
energy source based. So thereisan urgent need to step
up oilseed production and sustain it. The doses of sulphur
and phosphorus will be another need of the plan for
increasing the yield and oil yield. Munaf et al. (2017)
have also concluded in their study that sulphur sources
have significant positive effectsonyield and yield rel ated
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parameters of groundnut genotypes. The application of
elemental sulphur resultssignificantly highyield, micro
nutrient content and uptakein groundnut (Sisodiyaet al .,
2017).

MATERIAL AND METHODS

Groundnut (Arachis hypogaea L.) variety G-201
has been selected for tria, which is recommended for
eastern zone of Uttar Pradesh. Urea, potash and di
ammonium phosphate were used as the source of N, P
and K appliedtothefield at different levelsat each plot.
The experiment was planned in aFactorial Randomized
Block Design with three replications at the Student
Instructional Farm of Narendra Deva University of
Agriculture and Technology, Narendra Nagar
(Kumarganj) Faizabad (U.P) located in the Indo-gangetic
plains of Eastern Uttar Pradesh at latitude 26.47°N,
longitude 82.12°E and altitude 113 m above the mean
sealevel. Each replication wasrandomly dividedinto 16
plots in length-wise. As the design adopted for the
experiment was Factorial Randomized Block Design (F.
R.B.D.) with threereplications and 16 treatments. Row
to row and plant to plant spacing were kept 30 cm and
60 cm, respectively. The groundnut was sown at therate
of 100 kg/ha. Fertilizer NPK were applied @ 20, 30, 40
kg sulphur/haand 30, 40, 50 kg phosphorus/ha. Half dose

Table A: Treatment combinations

S symbol  Detals

1 SPoG:  0kg sulphur + 0 kg phosphorus/hain control plot
2. SPiG: 0kg sulphur + 0.260 kg phosphorusha

3. SPG;  0kg sulphur + 0.350 kg phosphorusha

4. SP; G 0kg sulphur + 0.440 kg phosphorus/ha

5. SiPoG:  0.360 kg sulphur + 0 kg phosphorusha

6. SiPiG;  0.360 kg sulphur + 0.260 kg phosphorus/ha
7. Si1P, Gy 0.360 kg sulphur + 0.350 kg phosphorugha
8. Si1P;G;  0.360 kg sulphur + 0.440 kg phosphorus/ha
9. S;PyG;  0.520 kg sulphur + 0 kg phosphorus/ha

10. S;Pi Gy 0.520 kg sulphur + 0.260 kg phosphorugha
11. S;P,G;  0.520 kg sulphur + 0.350 kg phosphorus/ha
12. S;P;G;  0.520 kg sulphur + 0.440 kg phosphorus/ha
13. S3Po Gy 0.730 kg sulphur + 0 kg phosphorus’ha

14. S;P1 Gy 0.730 kg sulphur + 0.260 kg phosphorus/ha
15. SP, Gy 0.730 kg sulphur + 0.350 kg phosphorus/ha
16, S3P; G 0.730 kg sulphur + 0.440 kg phosphorugha

S= Sulphur; P= Phosphorus; G= Groundnut
Phosphorus levels: 0, 30, 40, 50; Sulphur levels: 0, 20, 30, 40

of nitrogen, full dose of potash, full dose of sul phur were
applied at the time of sowing between furrows.
Remaining half dose of nitrogen was applied as top
dressing after 25 days of sowing. Besides, the
experimental crop was grown with the recommended
package of agronomic practicesto achieve agood crop.
The crop of groundnut was harvested when the pods
became mature. A plot soil sample was collected from
experimental areabeforethelayout the experiment. The
available phosphorus content in the soil was estimated
by the method of Olsson (1974). Available phosphorus
in the soil samplewasfound 18kg/ha. Thefollowing 16
possible treatment combinations of phosphorus and
sulphur are given (TableA).

RESULTS AND DISCUSSION

Data pertaining to the number of pods/plant, test
weight (seed size), yield g/ha in groundnut discussed
below and the same have been depicted in Table 1, 2
and 3 and graphically explained through Fig. 1, 2and 3.

Number of pods/plant:

During two Kharif seasons the number of pods/
plant as affected by variouslevel of sulphur, phosphorus
and their interactions have been presented in Table 1
and graphically presented in Fig. 1. Number of pods/
plant ranged from 16.17 to 22.50 during 1% year and in
2" year, it ranged from 16.00 to 22.42. Maximum value
22.50 and 22.42 was observed in 1% year and 2™ year,
respectively, when 50 kg phosphorus was applied.
Minimum value wasobtainedin control trestment. Similar
trend was observed in second year. The perusal of the
dataindicated that variouslevelsof sulphur affected the
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Fig. 1: Response of sulphur and phosphorus fertilization on

number of pods/ plant in groundnut
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number of pods/plant, number of pods/plant ranged from
12.50t0 25.58 in 1% year and in 2™ year, it ranged from
12.33 to 25.08. Maximum value i.e. 25.58 recorded in
1 year and in 2™ year it was 25.08 and minimum value
was observed in control plots. All the values varied
significantly over control.

Interaction dueto various doses of phosphorusand
sulphur on the number of pods per plant did not vary
significantly during both years. Datapresentedin Table
1 showed the number of pods/plant of groundnut during
both years of investigation. Maximum number of pods/
plant 22.50 and 22.42 were observed during 1% year and
2" year, respectively. Our resultsare in confirmation to
those of Madhuwadiaet al. (1981) and Nair et al. (1971).

The perusal of the data indicates that number of
pods/plant increased with the treatment over that of
control dueto variousdoses of sul phur applied, maximum
valuei.e. 25.08 when sulphur isapplied at the rate of 40

kg/ha. Our results are in agreement to these of Singh
and Kalra (1983) and Dubey and Misra (1970).
Interaction data revealed that the combine effect
of sulphur and phosphorus on number of pod plant did
not vary significantly. The groundnut plant has ability to
scavenage a considerable volume of soil and so obtained
nutrients does not easily available to other crops. This
ability is probably amajor reason for the very irregular
yield response obtained from added nutrients in many
countries where groundnut is widely grown. (Weiss,
1983). The above results are in accordance to those of
Shinde et al. (1981) and Maliwal and Tauk (1988).

Test weight of groundnut:

Observation recorded on account of seed size (test
weight) as affected in various levels of sulphur and
phosphorus and their interaction have been portrayed in
Table 2 and graphically presented in Fig. 2.

Tablel1: Response of sulphur and phosphorusfertilization on number of pods/plant in groundnut (Two years data)

1% year 2" year

Phosphorus level Sulphur levels Sulphur levels

0 20 30 40 Mean 0 20 30 40 Mean
0 9.33 14.67 17.67 23.00 16.17 8.33 18.33 18.67 18.67 16.00
30 12.67 16.00 20.67 22.00 17.83 13.33 16.67 22.33 23.67 19.00
40 12.00 16.00 21.67 25.00 18.67 11.67 17.00 22.33 28.67 20.75
50 16.00 18.00 23.67 32.33 22.50 16.00 19.00 25.67 29.33 22.42
Mean 12.50 16.17 20.92 25.58 18.79 12.33 17.35 25.33 25.08 19.54

SE + C.D. (P=0.05) SE. + C.D. (P=0.05)
S 0.74 213 S 1.23 3.56 S
P 0.74 2.13 S 123 3.56 S
SxP 147 4.26 NS 247 7.12 NS
NS= Non-significant
Table 2 : Response of sulphur and phosphorusfertilization on test weight (g) of groundnut (Two year s data)
Phosphorus 1 year 2" year
level Sulphur levels Sulphur levels
0 20 30 40 Mean 0 20 30 40 Mean
0 33131 336.93 352.62 383.36 351.55 337.93 343.66 349.67 393.00 358.58
30 336.01 350.39 363.39 383.96 358.44 342.72 357.39 370.65 391.64 365.60
40 35451 335.71 367.91 376.76 358.60 361.59 342.42 375.26 383.78 365.76
50 334.99 342.08 376.11 336.41 359.90 341.68 348.92 383.63 394.13 367.09
Mean 339.20 341.28 365.11 385.00 357.12 345.98 348.10 372.30 390.65 364.26
SE. + C.D. (P=0.05) SE. + C.D. (P=0.05)

S 271 7.84 S 2.75 7.95 S
P 271 7.84 NS 275 7.95 NS
Sx P 5.43 15.68 S 5.50 15.90 S

NS= Non-significant
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Fig. 2: Response of sulphur and phosphorus fertilization on

test weight (g) of groundnut

Itisevident from the data presented in Table 2 that
application of different levelsof phosphorusinfluenced
the mean test weight of groundnut kernels. Mean test
weight of groundnut ranged from 351.55g to 359.90gin
1% year and 358.58.25¢ t0 367.09g in 2™ year. Maximum
mean value 359.90g recorded in 1% year when 50 kg
phosphorus was applied. Similar trend was observed in
second year also. All thevaluesvaried significantly over
control.

The perusal of the dataindicatesthat various level
of sulphur effect the test weight of groundnut. Test
weight of groundnut at various|evels of sulphur ranged
from 339.20g to 385.00g in 1% year and in 2 year, it
ranged from 332.64g to 381.83g. Maximum value i.e.
385.00g recorded in 1% year and 381.83g in 2™ year
when 40 kg sulphur was applied. All the values varied
significantly over control. Similar trend of results were
obtained in next year also.

Critical analysisof the datashowed that interaction

due to confined use of sulphur and phosphorus were
found significant. Maximum value of test weight 383.969
was recorded during 1% year when 30 kg phosphorus/ha
+ 40 kg sulphur/ha was applied in 2" year. Maximum
value 384.63 g observed by use of 50 kg phosphorus +
40 kg sul phur/hawhich was significantly superior over
control.

Maximum test weight 385.00 was recorded during
1% year and in 2™ year, it was 381.83g in the treatment
where sulphur was applied @ 40 kg/ha. Sulphur playsa
dominant roleinimproving the quality of cereals, oil seed
cropsand pulses. Test weight increased it may be dueto
sulphur doses showed beneficial effect on sulphate
reducing bacteria which reduce inorganic sulphatein to
hydrogen sulphide may diminish and thus influence
agriculture production (Rao Subba, 1999). Theseresults
are also in accordance with Bhaskar and Shivashankar
(1993).

Interaction due to sulphur and phosphorus found
significant. Sulphur works as soil amendment
amelioration of sodic soil find fromimproving the quality
of irrigation water. As a plant nutrient for correcting
sulphur deficiency, increasing crop yield and improving
the quality of crop produce (Goswami, 1996). Increased
level of phosphorusincreased thequality of carbohydrate
that is assimilated by different plant parts and
translocated to developing kernelsin plant (Mishraand
Dixit, 1988). It may be due to higher test weight of
groundnut. Theresultsobtained inthisinvestigation are
in conformations with the findings of Sharma et al.
(1992).

Pod yield g/ha:
Datain regard to pod yield (g/ha) as influenced by

Table 3: Response of sulphur and phosphorusfertilization on yield (g/ha) of groundnut (Two years data)

1% year 2" year
Phosphorus level Sulphur levels Sulphur levels
0 20 30 40 Mean 0 20 30 40 Mean
0 12.44 13.29 14.29 17.80 14.46 12.65 13.75 14.57 17.94 14.73
30 1251 13.86 16.27 18.27 15.23 12.23 13.93 16.06 18.55 15.19
40 1351 14.47 17.82 18.56 16.00 13.40 14.46 17.87 19.48 16.30
50 13.86 14.68 17.94 18.98 16.36 14.09 14.36 17.87 19.73 16.51
Mean 12.99 14.07 16.58 18.40 15.51 13.09 14.13 16.60 18.92 15.68
SE. + C.D. (P=0.05) SE. + C.D. (P=0.05)
S 0.16 0.46 S 0.17 0.48 S
P 0.16 0.46 S 0.17 0.48 S
Sx P 0.32 0.91 S 0.34 0.97 S
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variouslevelsof sulphur, phosphorus and interaction on
pod yield (g/ha) have been presented in Table 3 and
graphically presentedin Fig. 3. Maximum pod yield 16.36
(g/ha) was obtained during 1% year and in 2™ year, it
was 16.51 (g/ha) when phosphoruswas applied @ 50kg/
ha. All thevaluesvaried significantly among treatments.
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Fig. 3: Response of sulphur and phosphorus fertilization on

yield (g/ha) of groundnut

Application of sulphur significantly increased the
yield (g/ha). Maximum yield of groundnut 18.40 (g/ha)
was recorded during 1% year and 18.92 (g/ha) during 2"
year when sul phur was applied at the highest rate 40 kg/
ha. All the valuesvaried significantly over control.

Interaction of sulphur and phosphorus levels on
groundnut pod yield varied significantly during both the
years of investigation. Maximum pod yield 18.98 (g/ha)
and 19.73 (g/ha) was noticed during 1% year and 2"
year, respectively. Combined application of 50 kg
phosphorus and 40 kg sulphur/ha was significantly
superior over other treatment combinations. Similar trend
was al so obtained in second year of investigation.

Datarecorded to pod yield g/hapresented in Table
2 maximum pod yield wasrecorded 16.36 g/haand 16.51
g/haduring 1% year and 2" year, respectively. Pod yield
increased with phosphorus because it influenced pod
development and its filling in legume both directly
effecting RNA and protein synthesisin plant and indirectly
the nitrogen fixing capacity (Rao and Singh, 1985). Smilar
results were al so reported by Jain (1983) and Kachot et
al. (1984).

Sulphur @ 40 kg influenced the pod yield during
both years of investigation. It was observed that effect
of SSP was more due its sulphur content rather than
phosphorus content and reported on marked influence

of applied S on pod yield, oil and protein content of
groundnut kernel. Pasricha (1988) reported work on
response of groundnut to sulphur in Indiaand noted that
the increase of groundnut yield with applied S ranged
from 0.75-5.0 g/ha. This may be due to thisreason, that
higher dose of sulphur increased pod yield g/ha. The
findingsarea soin accordanceto Singh and Kalra(1983)
and Dimree et al. (1993).

As shown in Table 3, interaction due to combined
effect of sulphur and phosphorus doses positively
influenced the pod yield of groundnut. Maximum pod
yield 18.98 g/ha and 19.73 g/ha was noticed during 1%
year and 2" year, respectively. It may be due to proper
dose applied to the crop of groundnut. Theresultsarein
agreement to Chahal and Viramani (1973).

REFERENCES

Bhaskar, S. and Shivashankar, K. (1993). Productivity and
economics of groundnut (Arachishypogaeal.) inrice (Oryza
sativa) fallows as influenced by gypsum and sulphur. Indian
J. Agron., 38(1): 53-55.

Biswas, B.C., Mahashwari, S. and Yadav, D.S. (1986). Useof
indigenous sources of sulphur in Indian Agriculture. Fert.
News, 31 (9) : 59-65.

Chahal, R.S. and Viramani, SM. (1973). Uptake and
translocation of nutrients in groundnut. Phosphorus
Oleaginense, 28 (12): 579-581.

Dimree, S, Dwivedi, K.N. and Hari, Ram (1993). Effect of
sulphur and phosphorus nutrition onyield and yield attributes
of groundnut (Arachis hypogaea). Indian J. Agron., 38 (2) :
327-328.

DOR (Directorate of oilseed Research) (1985). Groundnut,
sesamum, niger, sunflower, castor, Extn. Bull. 2: 86.

Dubey, S.P. and Misra, P.H. (1970). Effect of sulphur
deficiency on growth, yield and quality of some legume crops.
J. Indian Soc. Soil <ci., 18 : 375-378.

Goswami, M .N. (1996). In: Theforward to sulphur researches
inagriculture productioninIndia. J.L.S. Tondon FDCO, New
Delhi, India

Jain, V.K. (1983). Response of P on different variety of
groundnut. MadrasAgric. J., 70 (3): 198-200.

Jegtarwal, R.L ., Shivran,A.C., Dhaka, M .S, Jat, M .L. and
Choudhary (2015). Influence of phosphorus and zinc
fertilization on economics, nutrient uptake and quality of
groundnut (Arachis hypogaea L.). Environ. & Ecol., 33 (1):
1922,

Kachot, M .A., Patel, J.C. and Malviya, D.D. (1984). Response

Internat. J. agric. ci. [ Jan., 2019 | Vol. 15 | Issue 1 | 25-31 [[! Hind Agricultural Research and Training Institute




Study of sulphur & phosphorus application on physical characteristics of groundnut

of summer groundnut to irrigation scheduling based on W/
CPC ratio under varying levels of N, P. Indian J. Agron., 29
(3):411-412.

Khigaria,M.K.,Vadaria, K.N., Vekaria, PD., Vadodaria, J.R.
and Akbari, K.N. (1998). Fertilizer management of groundnut,
pearl millet (Pinistumglaucum) cropping system under rainfed
conditions, Indian J. Agron., 43 (4): 591-595.

Maliwal, G.L.and Tauk, N.K. (1988). Effect of Pin presence
and absence of Sand Mg onyield and uptake of P.S. and Mg
by Gang 10 groundnut. Indian J. Agric. Sci., 58 (10): 757-760.

Manjunatha, S.B., Biradar, D.P. and Aladakatti, Y.R. (2016).
Nanotechnology and its applications in agriculture. J. Farm
i, 29(1): 1-13.

M unaf, Abdul, M uhammad Navid Akhtar, Muhammad Tariq
Siddigue, M uhammad I gbal and Humair Ahmed (2017).Yield
and quality of groundnut genotypes as affected by different
sources of sulphur under rainfed conditions. Soil Science
Society of Pakistan. Soil Environ. 36 (2) : 146-153.

Nair, K .S., Ramaswami, P.P.and Perumal, R. (1971). Studies
on the cause of poor nodulation in groundnut in soils of Tamil
Nadu. Mod. Agric J., 58 (1): 5-8.

Olsson, G. (1974). Continuous selection for seed number per
pod and oil content in white mustard. Hereditas, 77 (2): 197-
204.

Pandey, A. C., Sirothia, N. N. and Singh, R. S. (2006). A
proposed land use capability classification system for Indian
sub-continent. J. Agric. Engg. India, 43 (4) : 1-8.

Pandey, A.C., Sirothia, N.N. and Singh, R.S. (2007). Basic
considerations for land use capability classification system
and shortcomings of the existing one in India. New
Agriculturist., (1and 2) : 157-160.

Pandey,A. C.and Sirothia, N. N. (2009). A proposed pattern
of land use capaility classification system. Ecol., Environ. &
Conserv. India, 15 (3): 557-564.

Pandey, A. C. (2016). Development and testing of asoftware
(La Cap) to allocate the land use capability class. Ecol.

Environ. & Conserv., 22(3) : 485-491-

Pasricha, N.S. (1988). Fertilizer useresearch in oilseed crops
inIndia. Fert. News, 33 (9): 15-22.

Rao, K.U. and Singh, M .P. (1985). Influence of irrigation and
P on podyield and oil yield of groundnut Indian J. Agron., 30
(1): 139-141.

Rao Subba, N.S. (1999). Soil microbiology. 4" Ed. Oxford and
IBH Publishing Co. Pvt. Ltd. New Delhi, India.

Sharma, PK., Gill, O.P.and Sharma, B.L . (1992). Effect of
sources and mode of sulphur on yield of groundnut (Arachis
hypogaea L.) Indian J. Agron., 37 (3) : 493-495.

Shinde, C.G,, Sandite, N.T. and Scandge, V.D. (1981).Anote
on the performance of different groundnut varieties under
varying P levels in summer season. Res. Bull. Maharashtra
Agric. Univ,, 5 (1and 2): 27-29.

Singh, B.P. (1983). Seed and oil yields of Taramiraasaffected
by soil profile, moisture and rates of sulphur on aridsols.
Indian. J. Agric. i, 53 (12) : 1026-1050.

Singh, R.P.and Kalra, G.S. (1983). Effect of varying levels of
phosphorus sulphur and plant densities on pod yield of
different varieties of groundnut (ArachishypogaealL.) Indian
J. Agric. Res.,, 17 (3): 171-176.

Singh, R.P. and Abidi, A.B. (1989). Studies on quality
characteristics as affected by sulphur and molybdenum
application in groundnut (Arachis hypogaea L.). Farm <ci.
J.,4(1land 2): 119-121.

Sisodiya, R.R.,Babaria, N. B., Parmar, T.N. and Parmar, K.
B. (2017). Effect of sources and levels of sulphur on yield
and micronutrient (Fe, Mn, Zn and Cu) absorption by
groundnut (Arachis hypogaea L.). Internat. J. Agric. <ci.,
9(32): 4465.

Sullivan, GA., Jones, G.L.and Moore, R.R. (1974). Effect of
dolamite lime stone, gypsum and potassium on yield and seed
quality of peanut. Peanut ci., 2: 73-74.

Weiss, E.A. (1983). Oilseed crops. Academic PressNew York
Landon pp. 24.

th
Year

* % % % % Of Excellencex x % % %

Internat. J. agric. ci. [ Jan., 2019 | Vol. 15 | Issue 1 | 25-31 [[! Hind Agricultural Research and Training Institute




