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Abstract : Afield experiment was conducted during 2009 and 2010 to study the effect of integrated nutrient management on growth, yield and
quality of groundnut under irrigated condition. Application of 75 % RDF + 25 % N through FYM + Rhizium+ PSB significantly increased plant
height, spreed, number of branches, leaf area, and dry matter accumulation and there by yield and quality of groundnut. Application of 75 % RDF
+ 25 % N through FYM + Rhizium + PSB significantly increased growth, yield and quality parameters compared to rest of integrated nutrient
management levels.100 % N through organic manure (50 % N through FYM + 25 % N through vermicompost + 25 % N through neem cake +
Rhizium + PSB) treatment significantly increased oil content of groundnut kernels.
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INTRODUCTION

Groundnut (Aarchis hypogaea L.) is the premier
oilseed crop of India and contributed nearly 40 per cent of
the total oilseed production. But the average yield of the
crop in Indiais as low as 900 kg ha' (Bandopadhya et al.,
2000). Among the several constraints, improper nutrient
management is important for low productivity. Groundnut
being a legume-oilseed crop, its P, S and Ca requirement is
quite high. Kanwar et al. (1983) reviewed the work done in
India on the nutrient and fertilizer response of groundnut
and concluded that with balance use of fertilizer for groundnut
production can be increased considerably. However, a wide
inconsistency in response of groundnut to fertilizer
application is noticed (Reddy, 1988) and the conclusive
evidences on balance nutrition of groundnut are still meagre
and fragmentary in coverage. There is need to work out
nutrient management strategy specific to each agro-climatic
region to increase the production level. Hence, an attempt
has been made to find a solution to this problem in an

integrated manner involving organic manure and inorganic
fertilizer with biofertilizers application to achive potential
crop production.

MATERIAL AND METHODS

A field experiment was conducted for two year at
Central campus MPKYV, Rahuri during 2009 and 2010. The
soil was sandy clay loam in texture with pH 8.2, low in
available N (238 kg ha?l), mediumin available P (24 kg ha?)
and highinavailable K (358 kg ha) content. The experiment
waslaid outin Randomized Block Design with 4 replications.
Treatment consisted of 5 integrated nutrient management
levelsviz,, F .= 100 % RDF (25 kg N + 50 kg P,O, ha'), F =
75 % RDF + 25 % N through FY M + Rhizobium + PSB, F,=
50 % RDF + 50 % N through FYM + Rhizobium + PSB, F =
25 % RDF + 75 % N through FY M + Rhizobium + PSB and
F,=100 % N through organic (50 % N through FYM + 25 %
N through vermicompot + 25 % N through neem cake +
Rhizobium + PSB). Organic manures were applied before
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sowing. N and P was applied through ureaand DAP at sowing.
The sowing of groundnut crop was done on February 23th
2009 and February 12th 2010. A seed rate of 100 kg kernel
ha? of variety TAG-24 was used at a spacing of 30 x 10 cm.
Growth observation were recorded at 28 DAS interval. The
pooled analysis of yield and other data were carried out as
described by Gomez and Gomez (1984). Oil content were
determined by Soxhlet ether extration method. Protein
content were estimated by N content x 5.76 (Reddy, 1988).

RESULTSAND DISCUSSION

The results obtained from the present investigation as
well as relevant discussion have been summarized under
following heads :

Growth attributes:

Application of 75 % RDF + 25 % N through FYM +
Rhizobium + PSB significantly increased plant height, plant
spread, number of branches per plant, leaf area per plant and
dry matter per plant as compared to other treatments during

both the years (Table 1). The magnitude of increase in plant
height (14.80 and 15.60 cm), plant spread (35.60 and 37.71
cm), number of branches per plant (8.54 and 9.63), leaf area
per plant (2.63.and 2.90 dm?) and dry matter per plant (38.12
and 39.32 g), respectively during first and second year. The
application of chemical fertilizer in combination with
organic fertilizer increased the fertilizer use efficiency of
added chemical fertilizers, which helped in increasing
nutrient availability and improved the physical and biological
health of soil. Apart from that the oranic manure also contains
amost all the essential elementsin variable quantities, which
has synergistic effect with other essential elements for their
availability. This effect might be reflected in increased in
plant height, spread, number of branches and leaf area in
groundnut (Rayer, 1984).

Effect on yield:

Application of 75 % RDF + 25 % N through FYM +
Rhizobium + PSB significantly increased the pod yield
(35.46, 37.23 and 36.34 g ha?), dry haulm yield (50.97,
51.18 and 51.07 g ha?), biological yield (86.43, 88.41 and

Tablel: Effect of integrated nutrient management treatments on growth attributing characters of summer groundnut at harvest

Treatments Plant height(cm) Plant spread (cm) No. of branches/plant  Leaf area/plant(dm?)
2009 2010 2009 2010 2009 2010 2009 2010

Fertilizer to groundnut

F1= 100 % RDF (25:50:00 NPK kgha) 13.60 15.00 34.70 37.14 8.37 9.32 219 2.72
Fo=75 % RDF + 25 % N through FYM + Rhizium + PSB 14.80 1560 35.60 37.71 8.54 9.63 2.63 2.90
Fs= 50 % RDF + 50 % N through FYM + Rhizium + PSB 14.20 1525 3520 37.42 8.43 9.47 241 277
F4=25 % RDF + 75 % N through FYM + Rhizium + PSB 12.82 14.50 34.10 36.35 8.16 8.83 193 2.54
Fs= 100 % N through organic manure 12.28 1410 33.70 35.97 7.78 8.42 1.80 223
SE. + 0.49 0.30 0.41 0.22 0.17 0.31 0.18 0.11
C.D. (P=0.05) 1.53 0.93 1.24 0.68 0.51 0.96 0.54 0.34

*100 % N through organic manure (50% N through 0.33FYM + 25 % N through vermicompost + 25 % N through neemcake + Rhizium + PSB)

Table 2 : Effect of integrated nutrient management treatments on yields of summer groundnut

Dry pod yield (q ha®) Dryhaulmyield (g ha?) Biological yield(q ha™) Harvest index (%)
Treatments 2009 2010 Pooled 2009 2010 Pooled 2009 2010  Pooled 2009 2010 Pooled
mean mean mean mean

Fertilizer to groundnut

Fi= 100 % RDF (25:50:00 NPK  33.94 36.16 3505 4945 5012 49.78 8339 86.28 84.83 4069 4191 41.30
kgha)

F=75% RDF + 25 % N through 3546  37.23 36.34 5097 5118 51.07 86.43 8841 87.42 41.02 4211 41.56
FYM+ Rhizium + PSB

Fs= 50 % RDF + 50 % N through  34.56  36.47 35.52 50.06 50.62 50.34 84.62 87.09 85.85 4084 41.88 41.36
FYM+Rhizium+ PSB

F/=25 % RDF + 75 % N through 32.14 34.26 33.20 47.67 4832 47.99 7981 8258 81.19 40.26 41.48 40.87
FYM+ Rhizium + PSB

Fs= 100 % N through organic 31.22 33.28 3225 4672 4727  47.00 7794 8055 79.24 40.05 41.32 40.68
manure

SE. + 0.40 0.32 0.27 0.46 041 0.32 0.70 0.60 0.46 0.30 0.25 0.20

C.D. (P=0.05) 1.24 1.00 0.82 1.39 1.25 0.96 2.17 1.84 1.40 0.91 NS 0.62

* 100 % N through organic manure (50% N through 0.33FYM + 25 % N through vermicompost + 25 % N through neemcake + Rhiz. + PSB)
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Table 3 : Effect of integrated nutrient management on protein and oil content in summer groundnut

i D)
Treatments Protein content (%)

Qil content (%) Protein yield (q ha®) Qil yield (q ha®)

2009 2010 Mean 2009 2010 Mean 2009 2010 Mean 2009 2010 Mean
Fertilizer to groundnut
F.= 100 % RDF (25:50:00 NPK kgha') 1916 1925 1920 47.28 4826 4777 467 507 487 1016 1095 10.55
F= 75 % RDF + 25 % N through FYM + 20.28 2041 20.34 4783 4903 4843 522 558 540 1072 1168 1120
Rhiz. + PSB
Fs= 50 % RDF + 50 % N through FYM + 1968 19.72 1970 4818 4945 4881 491 526 508 1175 1302 1238
Rhiz. + PSB
F4=25% RDF + 75 % N through FYM + Rhiz. 1839 1843 1841 4831 4952 4891 412 439 425 1205 1321 1263
+ PSB
Fs=100 % N through organic manure 1766 17.75 17.70 48.63 49.82 4922 379 402 390 1252 1364 13.08
SE. + 050 018 018 030 0.14 0.06 014 016 -
C.D. (P=0.05) 152 056 058 092 046 0.18 044 050 -

* 100 % N through organic manure (50% N through 0.33FYM + 25 % N through vermicompost + 25 % N through neemcake + Rhiz. + PSB)

87.42 q ha') and harvest index (41.02, 42.11 and 41.56 %),
respectively during both the years and on pooled mean basis
(Table 2). The significant increase in crop growth and yield
through improvement in physical and biological health of
soil coupled with enhanced supply of nutrients (Ismail et
al., 1998, Dosani et al., 1999).

Effect on quality:

Application of 75 % RDF + 25 % N through FYM +
Rhizobium + PSB significantly increased the protein content
(20.28, 20.41 and 20.34) and protein yield (5.22, 5.58 and
5.40 q hal), respectively during both the yearsand on average
mean basis. Increase in protein content might be due to
absorption of more nitrogen by groundnut crop through
kernel which might have accumulated more nitrogen and
consequently increased protein content. However, the
application of 100 % N through organic manure (50 % N
through FYM + 25 % N through vermicompost + 25 % N
through neemcake + Rhizobium + PSB) recorded
significantly higher oil content (48.63, 49.82 and 49.22) and
oil yield (12.52, 13.64 and 13.08 g ha?) during first, second
year and on average mean basis, respectively (Table 3). This
increasein oil content under organic manure application can
be assigned to the availability of all the essential nutrientsin
oranic matter due to its continuous mineralization (Survase
et al., 1986).
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