Effect of moisture regimes and gypsum levels
on growth and yield of rabiGroundnut

ABSTRACT

A Field experiment was conducted in groundnut at Krishivignan Kendra, Palem,:Nagarkurnool during
rabi2021 to study the bﬁect of moisture regimes and gypsum levels on growth and yield of rabigroundnut

of growth parameters- Plant height (27.87cm), number of branches plant'1 (14.20), leaf area 174.06cm?
plant™) and dry matter production (2711.67 kg ha™) which is on par with:l, (0.8 IW/CPE)of plant height,
number of branches plant'l, leaf area at harvest and dry matter production at 90 DAS and at harvest and
yield attributes pod yield (2337.68 kg ha™), halum yield (1659.06 kg ha'!) compared to other treatments.In
case of gypsum levels, gypsum @ 600 kg ha™'showed significantly higher values of growth parameters-
plant height (28.93 cm), number of branches plant'l (15.85), leaf area (194.66 cm? plant'l) and dry matter
production (3038.22 kg ha™) which is on par/with I, (0.8 WICPE) of plant height, number of branches
plant™ at 60 DAS and yield attributes pod.yield (2829.78 kg-ha™) and haulm yield ( 1752.22 kg ha'*) which
is followed by 1, (0.8 IW/CPE) and 1,(0.6 IW/CPE).The:interaction of moisture regimes and gypsum level I;
(1.0 IW/CPE) and G, (600 kg ha™) showed significantly higher values of dry matter production (1456.0
cm?plant™)at 60 DAS, pod yield.(3056.4 kg ha™) and halum yield (1956.0 kg ha™) over other treatments.
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1. INTRODUCTION

Groundnut is an important oil and protein source to a large portion of the population in India. It is an
annual, herbaceous legume and considered as king of vegetable oilseed crops in India and occupies a
pre-eminent position in national edible oil economy. Groundnut seed contains 47-53 % oil, 26 % protein
and 11.5 % starch. It is currently grown in an area of 21.8 Million hectares over the globe (2021). India,
China and the United States of America are the leading producers since last 25 years and account for
70% of the area in the world. In India it is grown on an area of about 4.82 m ha with a total production of
9.95 m tonnes and productivity of 2.06 tonnes ha™ during 2019-20. In Telangana it occupies an area of

0.11 m ha with total production of 0.26 m tonnes and productivity of 2.39 tonnes ha® in 2019-20Indiastat
(1.
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Cultivation of groundnut under rainfed conditions and imbalanced nutrient management are the main
reasons for low productivity of groundnut. Irrigation water, a crucial input in crop production is scarce and
expensive. Resource efficient use of this input is essential which can be achieved through judicious
water management practices. Adequate and timely supply of water is essential for higher yields. Keeping
the total quantity of irrigation water constant, increasing the frequency of irrigation would maximize the
yields in several crops. There is possibility to double the groundnut yields during rabi season over kharif
with limited number of irrigations. Because of high productivity under assured irrigation, a climatological
approach based on IW/CPE ratio (IW-irrigation water, CPE - cumulative pan evaporation) in irrigation
scheduling has been found most appropriate as it integrates most of the weather parameters which
determine the water requirement of a crop and increase production by at least 15 to 20 %. Scheduling of
irrigation based on IW/CPE depends on both available water holding capacityof soil and climatic

pparameters. |

To ensure increased yields of rabi groundnut in traditional areas of telangana it is necessary to have a
thorough understanding of the changes in the soil-plant-water relations and various morpho-
physiological processes in relation to scheduling of irrigation water. Studies on various aspects of
groundnut nutrition are limited particularly under varied soil moisture regimes, hence efforts are needed

to quatify the crop response vis-a-vis at different nutrient [Ievels.\

Sulphur is essential to plant nutrition, and the fourth major plant nutrient next to nitrogen (N),
phosphorus (P) and potassium (K) especially for oilseed crops. It is essential for synthesis of oil, in
addition to protein production and activation of enzymes. It is a constituent of the aminoacids like
cysteine, cystine and methionine and also involved in the formation of glucosides or glucosinolates,
which on hydrolysis increase the oil content. It also plays an important role in chlorophyll and vitamin

formation [2].

Calcium is required by groundnut plants from the time when pegs begins to appear fruit
formation, until the pods are mature. Calcium deficiency leads to high percentage of aborted seeds

(empty pods), improperly filled pods [3].

Gypsum is a moderately soluble source of the essential plant nutrients viz., calcium and
sulphur, and improve overall plant growth. Gypsum amendments can also improves soil physical
properties, prevents crust formation, promote seedling emergence, increase water infiltration rates and

movement through the soil [profile

Keeping this points in view, an experiment was designed in groundnut to study the effect of

growth and yield of rabigroundnut for a profitable approach to realize the maximum yield potential.

2. Materials and Methods
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The experiment was conducted during rabi season 2021at Krishivignan Kendra, Palem, Nagarkurnool,

India. The present research work is framed with an objective to study the [effect of moisture regimes and

soil was sandy loam in texture with pH of 7.1, Medium in available nitrogen, phosphorus and Potassium.
The experiment consisted of 15 treatment combinations viz., three moisture regimes (0.6IW/CPE, 0.8
IW/CPE and 1.0 IW/CPE), and five gypsum levels (Go- control, G;- 300 kg ha, G,- 400 kg ha®,Gs- 500
kg ha® and G,- 600 kg ha'l) applied as basal at peg formation stage. Fertilizers urea and .DAP (for N and
P), MOP for K,O were applied to supply 30 kg N, 40 kg P,Os and 50 kg ha™. Entire phosphorus and
potash, half of the nitrogen (urea) were uniformly broadcasted before sowing and incorporated into the
soil. Remaining half dose of nitrogen was top-dressed by band placement between:25-30 days after
sowing depending on irrigation dates as per schedule of treatments. Crop was sown at a row distance of
30cm and plant to plant of 10cm. The crop was sown during 4™ week of December and.harvested at 4™
week of april. Five plants were randomly select in each net plot area for taking observations on growth
and yield attributing parameters. The samples were first dried under shade:and then in electric oven at
temperature of 60°C till attaining constant weight, on the basis of weight of these samples, then converted
into dry matter production (kg ha*).Data of growth attributes that.is:plant height (cm), number of branches
per plant®, leaf area (cm? plant’), dry matter production (kg ha). Data obtained were statistically

analyzed as suggested by [4].
3. Results and Discussion
3.1 Growth parameters
3.1.1 Moisture Regimes

The plant height varied. among different moisture regimes. At before gypsum application stage the plant
height showed non- significant with. different moisture regimes. Higher values of plant height at 60, 90
DAS and at harvest (20.20, 23.99 and 27.87 cm) was recorded with I3 (1.0 IW/CPE) which was
significantly higher and on par with the treatment I, (0.8 IW/CPE) (18.16, 23.60 and 26.69 cm), this was
due to availability of. more.number of irrigations which favoured the plant height. The results are in line

with pawaret al.[5].

Higherinumbet of branches plant™ (13.07 and 14.20) were recorded at 60 and 90 DAS with I3 (1.0
IW/CPE) which was on par (12.42 and 13.17) with I, (0.8 IW/CPE) followed by I, (0.6 IW/CPE), whereas
at before gypsum application plant height found to be non-significant. This is due to availability of more

moisture at root zone depth due to frequent irrigations. These results were similar with Desai et al. [6].

Leaf area (934.86, 706.93 and 174.06 cm? plant™) at 60, 90 DAS and at harvest which was significantly
higher with I3 (1.0lW/CPE) over other treatments except at harvest which is on par with 1, (0.8 IW/CPE),
dry matter plant'1 (1113.76, 1996.78 and 2711.67 kg ha'l) at 60, 90 DAS and at harvest was significantly
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higher with I3 (1.0 IW/CPE) which is on par with |, (0.8 IW/CPE) at 90 DAS and at harvest.Whereas,
before gypsum application stage was found to be non-signifcant.Frequent irrigations provide more
moisture, more nutrients to the crop and production of more biomass through the process of plant
metabolism produced more leaf area. This findings were in close confirmity with Laxmi [7] and

withKarunasagar and Narsareddy [8].
3.1.2 Gypsum levels

Among the gypsum levels, G, @ 600 kg ha® showed significantly higher values of plant height
(20.84,25.48 and 28.93 cm) which was on par with Gz @ 500 kg ha* (19.35,.24.74 "and 28.07 cm)
compared to other treatments. The increase in plant height might be attributed due to which might be due
to the availability of calcium and sulphur through gypsum might have favioured.for put forth and more

plant height.Results were similar withPasalaramya& Rajesh singh [9] and Kannan [10].

Branches plant'lat before gypsum application was found to be non-significant with varied gypsum levels.
At 60 and 90DAS branches plant'1 showed significantly higher.values (13.80 and 15.85) with G, @ 600 kg
ha™* which is on par (13.36) with Gs @ 500 kg ha® at 60DAS, These findings:were similar with findings of
Rao &Shakawat [11].

Higher values of leaf area (cm? plant®) (13513, 848.6 and 194.6 cm? plant™) at 60, 90 DAS and at
harvest respectively were observed with G,@ 600 kg ha'. which is significantly higher compared to other
treatments. Dry matter accumulation (kg ha™) (1566.7, 2201.5 and 3038.2 kg ha™) showed significantly
higher values with (G, @ 600 kg ha'l) compared to other treatments, while lowest values recorded with
(Go- control) (650.4, 1770.5 and, 6 2375.0 kg ha'l).SimiIar results were documented
byLongkumer&Gohain[14]/

The leaf area (cm2 plant'l) interaction:at 60 DAS with moisture regimes and gypsum levels at 15G, (1.0
IW/CPE) and (G4 @600 kg ha™) showed significantly higher value (1456.0 cm? plant™) whereas lowest
leaf area (463.0 em? plant'l) recorded with 1,G, (0.6 IW/CPE) and (Go- control). These findings were

similar with findings of.Nareshaet al. [15].

3.2 Yield attributes
3.2.1 Moisture Regimes

Pod yield and halum yield (kg ha™) (2337.6 and 1659.0 kg ha™) is significantly higher with 5 (1.0IW/CPE)
followed by I, (0.8 IW/CPE) (2254.0 and 1465.8 kg ha'l) while least value (2113.6 and 1309.4 kg ha'l)

with 1; (0.6 IW/CPE). Pod yield increase is due to increase in irrigation which ascribed to adequate
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moisture availability in turns have favored congenial conditions for the luxurious growth of crop and
consequently increased the values of the yield attributes with I3 compare to I, and I, treatments. These

findings were in close confirmity with Nareshaet al. [15], Dash et al.[16] and Kumaranet al. [17].
3.2.2 Gypsum levels

Among varied levels of gypsum G, @ 600 kg ha™ showed significantly higher values (2829.7 and 1752.2
kg ha®) of pod and halum yield (kg ha™®) compared to other treatments. Least value of pod and halum
yield (1815.6 and 1070.0 kg ha'l) with Go- control. Gypsum application might have ensured adequate
supply of calcium and sulphur, have favoured not only in pod formation but also in.better filling of the pods

thus would have increased number of filled pods.Salkeet al. [18]

Data regarding interaction between moisture regimes and gypsum levels:on pod yieldand haulm yield (kg
ha™) showed that significantly higher values with 15G, (1.0 IW/CPE and G, @ 600.kg ha™) (3056.4 kg ha’
1) and compared to other treatments, while least value (1717.8 kg ha'l) with 1:Go(0.6 IW/CPE and Go-
control). Higher amount of gypsum level increased the calcium and.sulphur levels have favored not only
pod formation but also in better filling of the pods and more irrigations: favoured the pod yield in

groundnut. These findings were similar with Nareshet.al,[15].
4. CONCLUSION

This field experiment inferred that moisture regime I3 (1.0IW/CPE) and Gypsum level (G, @ 600 kg
ha'l) showed highest values of growth parameters and yield attributes which can be cultivated for

realizing higher pod yield under rabi conditions on'sandy loam soils of Telangana region.

Table: 1 Plant height (ém) of rabigroundnut as influenced by moisture regimes andgypsum levels

at different crop growth stages

Plant height (cm)

Treatments Before 60 DAS 90 DAS At harvest
gypsum

MOISTURE REGIMES (1)

1;- 0.6 IW/CPE 12.07 16.74 23.20 24.36
I,- 0.8 IW/CPE 12.78 18.16 23.60 26.69
Is- 1.0 IW/CPE 13.16 20.20 23.99 27.87
SEm + 0.47 0.54 0.04 0.55
CD (P=0.05) NS 2.20 0.19 2.24

GYPSUM LEVELS (GP)

Go- Control 12.01 16.01 21.44 23.53




G,- Gypsum @ 300 kg ha™ 12.48 17.26 22.59 24.34
G2- Gypsum @ 400 kg ha™ 12.33 18.36 23.73 26.66
Gs- Gypsum @ 500 kg ha™ 13.27 19.35 24.73 28.07
G4 Gypsum @ 600 kg ha™ 13.24 20.84 25.48 28.93
SEmz 0.34 0.61 0.17 0.81
CD (P=0.05) NS 1.80 0.51 2.38
INTERACTION (I X GP)

Sub treatment at same level of main treatment

SEmz 1.06 1.22 0.10 1.24
CD (P=0.05) NS NS NS NS
Main treatment at same or different level of sub treatment

SEmz 0.71 1.09 0.27 1.37
CD (P=0.05) NS NS NS NS

Table: 2 Number of branghes-plant" of rabigroundnut as influenced by moisture regimes and

gypsum levels at different crop growth stages

Number of branches plant™

Treatments Before gypsum 60 DAS 90 DAS

MOISTURE REGIMES (1)

1;- 0.6 IW/CPE 6.90 11.36 12.19
I,- 0.8 IW/CPE 7.13 12.42 13.17
Is- 1.0 IW/CPE 7.24 13.07 14.20
SEm + 0.32 0.18 0.35
CD (P=0.05) NS 0.73 1.41
GYPSUM LEVELS (GP)

Go- Control 6.37 10.83 11.22
G- Gypsum @ 300 kg ha™ 6.92 11.22 11.81
G- Gypsum @ 400 kg ha™ 6.87 12.20 12.37




G- Gypsum @ 500 kg ha™ 7.42 13.36 14.67
G,- Gypsum @ 600 kg ha™ 7.86 13.80 15.85
SEmz+ 0.37 0.29 0.39
CD (P=0.05) NS 0.87 1.15
INTERACTION (I X GP)

Sub treatment at same level of main treatment

SEmz+ 0.72 0.40 0.78
CD (P=0.05) NS NS NS
Main treatment at same or different level of sub treatment

SEmz+ 0.65 0.49 0.70
CD (P=0.05) NS NS NS

Table: 3 Leaf area (cm2 plant'l)of rabigroundnut as influenced by moisture regimes andgypsum

levels at different crop growth stages

Leaf area cm’ plant ™

Treatments Before gypsum 60 DAS 90 DAS At harvest
MOISTURE REGIMES (l)
1;- 0.6 IW/CPE 432.40 777.06 650.60 165.20
1,- 0.8 IW/CPE 433.80 852.06 682.33 170.40
Is- 1.0 IW/CPE 434.20 934.86 706.93 174.06
SEm * 4.03 4.25 3.98 1.18
CD (P=0.05) NS 17.16 16.06 4.79
GYPSUM LEVELS (GP)
Go- Control 425.88 485.00 525.00 146.66
G;- Gypsum @ 300kg ha™ 429.22 624.11 603.88 156.66
G,- Gypsum @ 400 kg ha' 435.22 799.33 672.44 168.00
G- Gypsum @ 500 kg ha™ 437.55 1013.55 754.77 183.44
G,- Gypsum:@ 600 kgha™ 439.44 1351.33 843.66 194.66
SEmz+ 3.74 8.44 5.99 1.20
CD (P=0.05) NS 24.79 17.60 3.53
INTERACTION. (I X GP)
Sub treatmentat same level of main treatment
SEmz 9.02 9.52 8.91 2.66
CD (P=0.05) NS 44.47 NS NS
Main treatment at same or different level of sub treatment
SEmz+ 7.06 13.75 10.10 2.21
CD (P=0.05) NS 41.83 NS NS




Table: 4 Drymatter production (kg ha'l)of rabigroundnut as influenced by moisture regimes and

gypsum levels at different crop growth stages

Drymatter production (kg ha™)

Treatments Before | 60 DAS 90 DAS At harvest
gypsum

MOISTURE REGIMES (l)
1;- 0.6 IW/CPE 442.45 946.82 1933.84 2618.42
I,- 0.8 IW/CPE 44252 1017.67 1973.47 2663.44
Is- 1.0 IW/CPE 443.04 1113.76 1996.78 2711.67
SEm * 2.48 10.48 7.29 13.91
CD (P=0.05) NS 41.26 29.39 56.11
GYPSUM LEVELS (GP)
Go- Control 442.11 650.48 1770.56 2375.07
G;- Gypsum @ 300 kg ha™ 442.26 812.96 1870.45 2538.41
G,- Gypsum @ 400 kg ha™ 442.43 929.59 1941.89 2622.37
G- Gypsum @ 500 kg ha™ 442.67 1170.59 2055.67 2748.49
G- Gypsum @ 600 kg ha™ 443.89 1566.78 2201.59 3038.22
SEmz+ 3.73 10.71 18.34 21.91
CD (P=0.05) NS 31.45 53.86 64.34
INTERACTION (I X GP)
Sub treatment at same level of main.treatment
SEmz+ 5.54 23.43 16.30 31.12
CD (P=0.05) NS 60.28 NS NS
Main treatment at same or different level of sub treatment
SEmz+ 6.29 19.63 29.33 36.69
CD (P=0.05) NS 63.77 NS NS

Table : 4.a Dry matter production (kg ha'l) of rabigroundnut at 60 DAS as influenced by interaction

between moisture regimes and gypsum levels

MOISTURE REGIMES (1)
GYPSUMLEVELS I- 0.6 IW/CPE | I,- 0.8 IW/CPE | I5-1.0 IW/CPE MEAN
Go- Control 590.2 650.6 7105 650.4
G:- Gypsum @ 300 kg ha® 775.7 8125 850.5 812.9
Gz Gypsum @ 400 kg ha® 890.6 901.4 996.6 9295
Gs- Gypsum @ 500 kg ha® 1201.0 11452 13455 11705
G, Gypsum @ 600 kg ha® 1456.4 1578.4 1665.4 1566.7




MEAN ‘ 946.8 1017.6 1113.7

Sub treatment at same level of main treatment

SEm= 23.4
CD (P=0.05) 60.2
Main treatment at same or different level of sub treatment

SEmz 19.6
CD (P=0.05) 63.7

Table: 5 Yield attributes of rabigroundnut as influenced by moisture regims andgypsum levels at

different crop growth stages

Yield

Treatments Pod yield (kg ha™) Halum yield (kg ha™)
MOISTURE REGIMES (1)
1;- 0.6 IW/CPE 2113.60 1309.40
I,- 0.8 IW/CPE 2254.00 1465.86
13- 1.0 IW/CPE 2337.68 1659.06
SEm + 11.01 9.18
CD (P=0.05) 44.39 37.02
GYPSUM LEVELS (GP)
Go- Control 1815.62 1070.00
G;- Gypsum @ 300 kg ha" 1964.53 1410.00
G,- Gypsum @ 400 kgha" 2145.76 1532.22
Gs- Gypsum @500 kg ha™ 2419.73 1626.11
G,- Gypsum @.600:kg ha* 2829.78 1752.22
SEm= 22.28 10.299
CD (P=0.05) 65.43 30.24
INTERACTION (I X GP)
Sub treatment at same level of main treatment
SEmz 24.62 20.53
CD (P=0.05) 117.24 57.24
Main treatment at same or different level of sub treatment
SEmz 36.23 18.41




CD (P=0.05)

110.07

59.07

Table: 5.a Pod yield (kg ha™) of rabi groundnut as influenced by interaction between moisture

and gypsum levels

regimes

GYPSUM LEVELS

MOISTURE REGIMES (I)

l;- 0.6 IW/CPE I,- 0.8 IW/CPE 1-1.0 IW/CPE MEAN
Go- Control 1717.8 1834.5 1894.4 1815.6
G- Gypsum @ 300 kg ha™ 1902.3 1967.4 2023.7 1964.5
G2- Gypsum @ 400 kg ha™ 20235 2167.9 22457 2145.7
G5 Gypsum @ 500 kg ha™ 2356.7 24345 2467.9 2419.7
G4 Gypsum @ 600 kg ha™ 2567.4 28654 3056.4 2829.7
MEAN 2113.6 2254.0 2337.6
Sub treatment at same level of main treatment
SEm= 24.6
CD (P=0.05) 117.2
Main treatment at same or different level of:sub treatment
SEmz 36.2
CD (P=0.05) 110.0

Table: 5.b Haulm yield (kg ha'l) ofirabi groundnut as influenced by interaction between moisture regimes

and gypsum levels

MOISTURE REGIMES (I)

GYPSUM LEVELS - 0.6 IW/CPE - 0.8 IW/CPE I5-1.0 W/CPE | MEAN
Go- Control 1011.3 1098.0 1100.6 1070.0
G1- Gypsum @300 kg ha™ 1234.0 1398.0 1598.0 1410.0
G2 Gypsum @ 400 kg ha'® 1301.0 1498.0 1797.6 1532.2
Gs- Gypsum @ 500 kg ha'® 1434.0 1601.3 1843.0 1626.1
G, Gypsum @ 600 kg ha'® 1566.6 1734.0 1956.0 1752.2
MEAN 1309.4 1465.8 1659.0

Sub treatment at same level of main treatment




SEm=+ 20.5

CD (P=0.05) 57.2

Main treatment at same or different level of sub treatment

SEmz+ 18.4

CD (P=0.05) 59.0
Reference:

10.

11.

13.

Indiastat.Area, production and productivity of groundnut 2019-20.https://www.indistat.com
Gosh,P.K.,Hati,K.M.,Mandal K.G.,Misra,A.K.,Chaudhary,A.SandBandyopadhyay, K. . K. = 2000.
Sulphur nutrition in oilseeds and oilseed-basedcroppingsystems.Fertiliser News:.45(8): 27—40.

Islam, A.M. 2013. Effect of phosphorus, calcium and boron on the growth and.yield of groundnut
(Arachis hypogeal..).International Journal of Bio-science and Bio- technology. 5 (3).
Panse,V.GandSukhatme,P.V.1985. Statisticalmethodsforagriculturalworkers.ICAR publication.

Pawar, D. D., Dingre, S. K and Nanaware, D. M. 2013. Yield and quality of summergroundnut under
different irrigation scheduling through micro sprinkler in
clayloamsoilsofwesternMaharashtra.JournalofAgriculturalResearchandTechnology.38 (1): 102-106.
Desai, N.D., Joshi, R.S., and Patel K. R..4985. Effect:of irrigation on growth andyield attributes of
summer groundnut.AgriculturalScienceDigest.5:63-66.

Lakshmi, M. B. 1990. Studies on “irrigation and phosphorus management in groundnut-maize
cropping sequence.PhD Thesis:andhra Pradesh Agricultural University,Hyderabad.

Karunasagar, G and Narsareddy, S. 2003. Effect of irrigation regimes on growth
andyieldofintercroppedgroundnut.Journal ofOilseedsResearch.20(1):124-125.

Ramya, P. and Singh, R., 2022. Effect of gypsum and boron on growth and vyield of groundnut
[Arachis hypogea L.]

Kannan, P., Swaminathan, C. and Ponmani, S., 2017. Sulfur nutrition for enhancing rainfed
groundnut productivity in typical alfisol of semi-arid regions in India. Journal of Plant Nutrition, 40(6),
pp.828-840.

Rao, S.S. and Shaktawat, M.S., 2001. Effect of organic manure, phosphorus and gypsum on growth,
yield and quality of groundnut (Arachishypogaea L.). Indian journal of plant physiology, 6(3), pp.306-
311.

under rainfed condition of Nagaland. Annals of Plant and Soil Research, 14(1), pp.58-60.

Naresha, R., Laxminarayana, P., Devi, K.S. and Sailaja, V., 2018. Effect of Irrigation Scheduling and
Phosphogypsum Levels on Yield Attributes, Yield and Available Nutrients in Soil after Harvest of Rabi
Groundnut. Int. J. Pure App. Biosci, 6(2), pp.1300-1308.

Comment [C7]: The mentioned reference
belongs {14} in the text.




14. Dash, A. K., Nayak, B. R., Panigrahy, N., Mohapatra, S and Samant, P. K.

15.

16.

2013.Performanceofgroundnut(Arachishypogaeal.)underdifferentlevelsofsulphurand irrigation.Indian
Journal ofAgronomy. 58(4): 578-582.

Kumaran, S., Solaimalai, A., Ravisankar, N. and Chandrasekaran, B., 2000.Role of organic, inorganic
fertilizers and gypsum application in groundnut: A Review. Agricultural reviews-agricultural research
communications centre India, 21(3), pp.193-198.

Salke, S.R., Shaikh, A.A. and Dalavi, N.D., 2011.Effect of phosphatic fertilizers, gypsum and sulphur
on groundnut (Arachishypogaea L.). BIOINFOLET-A Quarterly Journal of Life Sciences, 8(3), pp.276-
277.



