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A field experiment was conducted during Kharif 2013 and Rabi 2013-14 at Agronomy farm of Regional 

Agricultural Research Station, Karjat of North Konkan Coastal Zone of Maharashtra State to study the effect 

of different nutrient sources on rice - cowpea cropping system. The treatments for Kharif rice comprised of 

seven nutrient sources viz., recommended dose of NPK fertilizers (RDF) with split application of nitrogen 50 

per cent as basal + 25 per cent at active tillering + 25 per cent at flowering and P & K as basal, Azospirillum + 

phosphate solubilising bacteria (PSB) @ 3.5 kg each + 75 per cent RDF, Azospirillum + PSB @ 3.5 kg each + 
-1Glyricidia green leaf manuring @ 3 t ha  + 75 per cent RDF, Azospirillum + PSB @ 3.5 kg each + Glyricidia 

-1 -1 green leaf manuring @ 3 t ha  + residue mulch @ 2 t ha +75% RDF, Azospirillum + Phosphate solubilising 
-1 -1bacteria (PSB) @ 3.5 kg each+ Glyricidia green leaf manuring @ 3t ha + residue mulch @ 2 t ha  + 50 per cent 

-1RDF, Azospirillum + PSB @ 3.5 kg each seed and soil + FYM 5 t ha  + 50 per cent RDF, use of USG-DAP 
-1briquette @ 170 kg ha  (Optional location specific treatment) laid out in a randomized block design, 

replicated four times. The succeeding Rabi cowpea crop was superimposed on same layout and same set 
-1of treatments as per the RDF of cowpea (25:50:00 kg NPK ha ) with few modification viz., Rhizobium was 

used instead of Azospirillum, Glyricidia green leaf manuring component was eliminated and fertilizer 
-1 mixture was used in place of USG-DAP briquette. Application of Azospirillum + PSB @ 3.5 kg each ha + 

-1 -1 Glyricidia green leaf manuring @ 3 t ha + residue mulch @ 2 t ha + 75 per cent RDF recorded significantly 

higher Kharif rice grain and straw yields by 9.12 and 12.70 per cent, respectively over recommended dose of 

NPK. Significantly higher grain and stover yields (9.06 and 9.13 per cent, respectively) of Rabi cowpea were 
-1 recorded by application Rhizobium + PSB (@ 3.5 kg each) + residue mulch @ 2 t ha + 75 per cent RDF as 

compared to recommended dose of NPK. Maximum and significantly higher rice grain equivalent yield 
-1 -1(REY) of 7.44 t ha , total system REY of 12.43 t ha , gross returns of the system (Rs. 1,74,064), net returns of 

the system (Rs. 89,811) and B:C ratio of the system (2.07) were obtained with application of Azospirillum + 
-1 -1 -1 PSB @ 3.5 kg each ha + Glyricidia green leaf manuring @ 3 t ha + residue mulch @ 2 t ha + 75 per cent RDF 

-1 in Kharif rice and Rhizobium + PSB (@ 3.5 kg each) + residue mulch @ 2 t ha + 75 per cent RDF in 

Rabi cowpea.
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Rice occupies 37 per cent of the total area under food 

grains, the largest area (42.3 million ha.) under any single 

crop in India. Despite, India holding a prominent position 

at the global level both in area (28.67%) and production 

(21.11%) the rice productivity of the country is around 
-12.82 t ha  which is much less compared to the countries 

-1 -1like South Korea (8.3 t ha , Egypt (7.9 t ha ), Japan 
-1 -1 -1(6.3 t ha ), North Korea (6.1 t ha ) and China (6.0 t ha ). 

Within the country itself, there is a large variation in 

the productivity among the states, ranging from 1164 
-1 -1kg ha  in Madhya Pradesh to 3507 kg ha  in Punjab, 

while that of transplanted rice in Maharashtra state is 
-11841 kg ha .

India grows a variety of pulse crops under a wide 

range of agro-climatic conditions and the country is 

recognized globally as a major player in pulses 

contributing 25 per cent to the global production (Ali and 

Kumar, 2005). In spite of being the largest producer in the 

world, India imports pulses to the tune of 2 million tonnes 

every year to meet its domestic requirement (Ali and 

Kumar, 2005). This is due to the fact that pulses are 

inseparable ingredients of vegetarian diet and one of the 

cheapest sources of dietary protein in the country. To 

meet the demand of pulses for a burgeoning population, 

at least 23.28 million tonnes of pulses are required by 

2015 which is expected to touch 29.30 million tonnes by 

2020 (Ali and Kumar, 2005). Among pulses, cowpea is 



the most important summer crop next only to mung and it 

has significant contribution in the pulse economy of the 

country. It is a short duration crop, the seeds contain over 

23 per cent protein, leaves and haulm are rich sources of 

fodder. Summer cowpea can be fitted very well in 

different cropping systems with cereal crop in such a way 

that they will complement their production rather than 

compete with them. With this background, the present 

investigation was planned, with objectives to study the 

effect of different sources of nutrient on productivity and 

profitability of rice-cowpea cropping system of North 

Konkan Coastal Zone of Maharashtra State. 

MATERIALS AND METHODS

A field experiment was conducted in randomized 
block design with three replications during Kharif 2013 
and Rabi 2013-14 at Agronomy farm of Regional 

oAgricultural Research Station, Karjat (18.92  N latitude, 
o73.33  E longitude and 52.00 m altitude, soil type is 

medium black) of North Konkan Coastal Zone of 
Maharashtra State with seven different sources of 
nutrient combination treatments comprising 
T : Recommended dose of NPK fertilizers (RDF) (split 1

application of nitrogen 50% as basal + 25% at active 
tillering + 25% at flowering and P & K as basal), 
T : Azospirillum + Phosphate solubilising bacteria (PSB) 2

@ 3.5 kg each + 75% RDF, T : Azospirillum + PSB @ 3.5 3

-1kg each + Glyricidia green leaf manuring @ 3 t ha  + 75 
per cent RDF, T : Azospirillum + PSB @ 3.5 kg each + 4

-1Glyricidia green leaf manuring @ 3 t ha  + residue mulch 
-1@ 2 t ha  + 75% RDF, T : Azospirillum + PSB @ 3.5 kg 5

-1 each + Glyricidia green leaf manuring @ 3 t ha + residue 
-1mulch @ 2 t ha  + 50% RDF, T : Azospirillum + PSB @ 6

-13.5 kg each seed and soil + FYM 5 t ha  + 50% RDF, T : 7

-1 Use of USG-DAP briquette @ 170 kg ha (Optional 
location specific treatment) for Kharif Rice. The 
succeeding Rabi cowpea was superimposed on same 
layout and same set of treatments as per the RDF of 

-1cowpea (25:50:00 kg NPK ha ) with few modification 
viz., Rhizobium was used instead of Azospirillum, 
Glyricidia green leaf manuring component was 
eliminated and fertilizer mixture was used in place of 
USG-DAP briquette.

RESULTS AND DISCUSSIONS

Growth, yield attributes and yield of Kharif rice

Significantly highest plant height (95.8 cm) and dry 
-1matter production (9.57 t ha ) of Kharif rice were 

recorded in the treatment that received Azospirillum + 

PSB @ 3.5 kg each + Glyricidia green leaf manuring @ 3 

-1 -1t ha  + residue mulch @ 2 t ha  + 75% RDF (T ) (Table 1) 4

over rest of the treatments. However, the dry matter 

production at harvest was at par with the treatment 

Azospirillum + PSB @ 3.5 kg each + Glyricidia green leaf 
-1 -1manuring @ 3 t ha  + residue mulch @ 2 t ha  + 50% 

RDF (T ). The same treatment T  resulted in significantly 5 4

-1higher number of effective tillers (9.8 hill ), number 
-2panicles m  (273.70), length of panicle (25.4 cm), 

-1number of spikelets panicle  (136) and 1000 grain weight 

(22.76 g) as compared to rest of the treatments except the 

treatments T  and T in which number of effective tillers, 3 5

-2number of panicles m , panicle length and spikelets 
-1panicle  were at par. Significantly the highest grain and 

-1straw yields of rice (4.23 and 5.34 t ha , respectively) 

were recorded in the treatment T  except treatment T4 5 

consisting of Azospirillum + PSB @ 3.5 kg each + 
-1Glyricidia green leaf manuring @ 3 t ha  + residue mulch 

-1@ 2 t ha  + 50% RDF. These results are conformity with 

the findings of Gaur (2006). Further improvement in the 

yield of rice owing to combined use of organic manure 

along with biofertilizers might be because of sufficient 

release of N by mineralization, which resulted in better 

crop growth and improvement in various yield 

components of rice (Babu et al., 2001; Chhettri et al., 

2002). The average grain and straw yields were 9.12 and 

12.70 per cent higher, respectively than with nutrients 

applied as per the RDF (T ). Integrated application of 1

organic and inorganic sources of nutrient improving the 

yield of rice was also reported by Mandal et al. (2004).

Growth, yield attributes and yield of Rabi cowpea

Growth and productivity of cowpea were also 

influenced by different sources of nutrient management. 

The treatment T  application of Rhizobium + PSB @ 4

-13.5 kg each + residue mulch @ 2 t ha  + 75% RDF 

recorded significantly highest plant height and dry matter 

production at harvest as compared to rest of the 

treatments except application of Rhizobium + Phosphate 

solubilising bacteria (PSB) @ 3.5 kg each + residue 
-1mulch @ 2 tha  + 50% RDF (T ). Significantly highest 5

-1 -1number of branches plant , number pods plant , pod 
-1 -1length, number of grain pod  and weight of pod plant  

were recorded by the treatment T  as compared to rest of 4

the treatments except treatment T Similar trend was 5.

-1observed in treatment T except number of grains pod  3 

-1and weight of pods plant  which were at par with 

treatment T . Significantly the highest grain and stover 4

-1yields of cowpea (1.47 and 2.95 t ha  respectively) were 

35(1) Nutrient management in rice-cowpea cropping system 9
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recorded by the treatment T  as compared to rest of the 4

treatments except treatment T . The respective average 5

grain and stover yield obtained by the treatmentT  was 4

9.06 and 9.13 per cent higher than the nutrients applied as 

per the RDF (T ). The increase in biological yield due to 1

-1 application of phosphorus from 0 to 33 kg P ha to 

cowpea was due to the response to the applied super 

phosphate, similar findings also observed by Vikrant 

et al. (2005). The present results are in consonance with 

those of Ahlawat et al. (1979); Patel (1979); Kumar and 

Pillai (1979); Pattanayak et al. (2001) and Akinriude and 

Okeleye (2005)

Rice equivalent yield (REY) and system productivity

Maximum and significantly higher rice grain 
-1equivalent yield (REY) 7.44 t ha  was obtained from Rabi 

cowpea crop (Table 3) when supplied nutrients through 
-1Rhizobium+ PSB @ 3.5 kg each + residue mulch @ 2 t ha  

+ 75% RDF(T ) over rest of the treatments except 4

nutrients supplied with Rhizobium + PSB @ 3.5 kg each + 
-1residue mulch @ 2 t ha  + 50% RDF (T ). Total rice grain 5

equivalent yield (Total REY) of rice-cowpea system was 
-1maximum and significantly higher (12.43 t ha ) when 

Kharif rice was applied with Azospirillum + PSB @ 3.5 
-1kg each + Glyricidia green leaf manuring @ 3 t ha  + 

-1residue mulch @ 2 t ha  + 75% RDF and Rabi cowpea 
was applied with Rhizobium+ PSB @ 3.5 kg each + 

-1residue mulch @ 2 t ha  + 75% RDF as compared to rest 
of the treatments except treatment T  (Table 3). Total REY 5

of treatment T  was 9.31 per cent higher than the 4

recommended dose of NPK to Kharif rice and Rabi 
cowpea crops in Rice-cowpea cropping sequence. 
Organic manure alone or along with biofertilizers 
enhanced the yield potential of crops which ultimately 
increased the rice equivalent yield of the system reported 
by Debjani et al. (2009). Maximum productivity (34.06 

-1 -1kg ha day ) was observed due to treatment (T ) followed 4

-1 -1by treatment T  (33.47 kg ha day ) and T  (32.69 kg 5 3

-1 -1ha day )

Economics and system profitability

In the cropping system, the significantly higher gross 
-1income ( Rs. 1,74,064 ha  ) was obtained when Kharif 

rice was applied with Azospirillum + PSB @ 3.5 kg each + 
-1Glyricidia green leaf manuring @ 3 t ha  + residue mulch 

-1@ 2 t ha  + 75% RDF and Rabi cowpea was applied with 
-1Rhizobium+ PSB @ 3.5 kg each + residue mulch @ 2 t ha  

+ 75% RDF (Table 3) over rest of the treatments except 
-1treatment T . Net income (Rs. 89,811ha ) and benefit : 5

cost ratio (2.09) recorded by the treatment T  also 4

significantly higher over rest of the treatments except 

treatment T  and T which were at par. Maximum 5 3 

-1 profitability (Gross Monetary Efficiency) of Rs. 469 ha
-1day  was observed due to treatment T followed by 4 

-1 -1treatment T  (Rs. 458 ha day ) and treatment T  (Rs. 458 5 3

-1 -1ha day ).

REFERENCES

Ahlawat, I.P.S., Saraf, C.S. and Singh, A. (1979). 

Response of spring cowpea to irrigation and 

phosphorus application. Indian Journal of 

Agronomy 24(2): 237-239.

Akinrinde, E.A. and Okeleye, K.O. (2005). Cowpea 

performance and phosphorus-use efficiency in 

response to sole and combined applications of super 

phosphate and market waste based organic 

fertilizers on aloamy sand Arenic Hapludalf. Crop 

Research 30(3): 372-379.

Ali, M. and Shiv Kumar (2005). Pulses yet to see a 

Breakthrough. The Hindu Survey of Indian 

Agriculture. 54-56.

Babu, S., Marimuthu, R., Manivanna, V. and Ramesh 

Kumar, S. (2001). Effect of organic and inorganic 

manures on growth and yield of rice. Agricultural 

Science Digest 21: 232-34.

Chhettri, M., Mandal, S.S. and Roy, B. (2002). Studies on 

the effect of sources of potassium and sulphur with 

or without farm yard manure on the yield 

components, grain yield and per cent disease index 

of rice under intensive cropping system. Journal of 

Interacademicia 6: 45-50.

Debjani, S., Prakash, A. and Mahapatra, B.S. (2009). 

Yield and micronutrient uptake of different Rabi 

crops in green manure-basmati rice based cropping 

systems under organic mode of cultivation. 

Environment and Ecology 27: 738-42.

Gaur, A.C. (2006). Handbook of Organic Farming and 
Biofertilizers, Ambica Book Agencies, Jaipur, 
India. 306p.

Kumar, B.M. and Pillai, P.B. (1979). Effect of N, P and K 
on yield of cowpea cv 118. Agriculture Research 
Journal Kerala 17(2): 194-199. 

Mandal, S.S., Acharya, D., Ghosh, A. and Thapa, U. 
(2004). Integrated management of organicsources of 
nutrient to improve productivity and qualitative 
characters of rice and onion in rice-onion cropping 
sequence. Environment and Ecology 22(1): 125-128.

35(1) Nutrient management in rice-cowpea cropping system 13



Patel, R.C. (1979). Response of summer cowpea 

vegetable crop to different soil moisture regimes 

and levels of fertility. Unpublished M. Sc. (Agri.) 

Thesis, Gujarat Agriculture University, S.K. Nagar, 

Gujarat.

Pattanayak, A.K., Mishra, K.N., Jena, M.K., Nayak, R.K. 

(2001). Evaluation of green manure crops fertilized 

with various phosphorus sources and their effect on 

subsequent rice crop. Journal of the Indian Society 

of Soil Science 49(2): 285-291.

Vikrant Singh, H., Malik, C.V.S. and Singh, B.P. (2005). 

Influence of farm yard manure and phosphorus 

application on grain yield and economics of 

cowpea. Crop Research 29(1): 91-94.

14 Dalvi et al. 35(1)


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

