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ABSTRACT 
A field experiment was conducted during both rainy (kharif) (2002 and 2003) and summer (boro) seasons 

(2003 and 2004) at the Regional Research Station, New Alluvial Zone, to study the effect of organic and inor- , 
ganic sources of plant nutrients applied singly and in combination on rainy season hybrid rice (Oryza sativa L.) , 
and their residual effect on the succeeding summer season hybrid rice, receiving recommended doses of fertiliz- 
ers. Growth attributes, yield components and grain yields increased with the increase in doses of chemical fertil- 
izers alone as well as in combination with 5 tonnes FYMIha in both the rainy seasons. Similar trend of result was 
observed in boro also. In hybrid rice-hybrid rice cropping system, the application of 125% recommended doses 
of fertilizer along with 5 tonnes FYMIha during rainy season followed by 100% recommended doses of fertilizer 
during summer season gave higher grain yield (12.0 tonneslha), net return (Rs 15,8481ha) and return1Re invest- 
ment (Rs 1.34) compared with that of 100% recommended doses of fertilizer in both the seasons (1 0.45 tonnesl 
ha) grain yield, Rs 10,004lha net return and Rs 1.23 return1Re investment. The status of organic carbon, nitro- 
gen, phosphorus and potassium in the soil increased over the initial values after four consecutive croppings 
where FYM was applied in the rainy season. 

Key words : Organic, Inorganic, Growth, Yield, Uptake, Hybrid rice 

h c e  (Oryza sativa L.)-rice cropping system occupies 
the second highest area next to rice-wheat cropping sys- 
tem in India, and is the most important system prevailing 
in West Bengal. Hybrid rice responds to judicious applica- 
tion of fertilizer, especially N, P and K, and gives higher 
yield than high-yielding varieties (HYVs) at a particular 
level (Singh and Virmani, 1990). Integrated nutrient man- 
agement (INM) aims at efficient and judicious use of all 
the sources of plant nutrients in an integrated manner, to 
attain sustainable crop production with minimum deleteri- 
ous effect of chemical fertilizers on soil health and least 
disturbance to the plant-soil-environment (Pillai, 1996). In 
view of these, the present investigation was undertaken to 
find out or develop a suitable integrated nutrient-supply 
system in a hybrid rice-hybrid rice cropping system in- 
volving both organic and inorganic fertilizer nutrients for 
2 consecutive years. 

MATERIALS AND METHODS 

A field experiment was conducted during the rainy sea- 
son (kharij) of 2002 and 2003 and summer season (boro) 
of 2003 and 2004 at Regional Research Station, situated at 
23" 53' N latitude and 83" $3' E longitude, with an eleva- 
tion of 9.75 m above mean sea-level, to study the effect 

. .  

of integrated nutrient manuring on the productivity of rice 
('Proagro 6444') under hybrid rice-hybrid rice cropping 
system in West Bengal. The experiment was laid out in 
randomized block design having 9 treatments in kharif 
(T,, Control, no fertilizer and manure in kharifand boro; 
T2 to T,, 75%, 100 and 125% recommended doses of fer- 
tilizer respectively; T,, 5 tonnes FYMIha only; T, to T,, 
75, 100 and 125% recommended doses of fertilizer re- 
spectively along with 5 tonnes FYMka; T,, no fertilizer in 
kharifonly), and 9 treatments in boro (T,, Control, no 
fertilizer in both the seasons; T, to T,= 100% recom- 
mended doses of fertilizers), and it was replicated thrice. 
The soil was sandy clay-loam, having 36.71 % sand, 
27.67% silt and 35.62% clay with almost neutral pH 
(7.1), 0.60% organic carbon, 0.059% total nitrogen, 
10.65 kgha available P and 126.2 kgha available K. Rice 
was transplanted on 4 August 2002 and 10 August 2003 
during kharif and on 1 February 2003 and 3,February 
2004 during boro, at a spacing of 20 cm x 10 cm and 20 
cm x 15 cm in boro and kharifrespectively, @ 1 seedling1 
hill. The kharifcropsjeceived 60 kg N, 30 kg P20, and 
30 kg K;?O (N,,P,,~,), and boro crop received 120 kg N, 
64 kg P,O, and 60 kg K,Oha (N,,,P,,K,,) respectively as 
100% recommended doses of fertilizer. Plant-protection 
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measures were taken as and when required. The crop was 
harvested on 15 April 2003 and 20 April 2004, and 10 
November 2002 and 15 November 2003 in boro and 
kharif respectively. 

RESULTS AND DISCUSSION 

Effect of manuring in rainy season rice 
Plant height, dry-matter accumulation, number of 

panicles/m2, filled grainslpanicle, test weight, and the grain 
and straw yields of rice and uptake of nutrients increased 
with the increase in doses of chemical fertilizer from 0 to 
125% RDF (Table 1). 

The corresponding growth attributes, yield compo- 
nents and yield of rice increased further when 5 tonnes 
FYM/ha was added to these doses of chemical fertilizers. 
Addition of 5 tonnes FYM/ha without chemical fertilizer 
did not show any increase over the chemical fertilizer. The 
trend of variation among the treatments was similar in both 
the years. Maximum plant height (101.25 cm), dry-matter 
accumulation (89 1.3 g/m2) leaf-area index (5.13), uptake 

of nutrients (98.9, 29.4 and 52.9 kg N, P205 and K20ha  
respectively), number of panicles/m2 (245.0), number of 
filled grainslpanicle (1 65.4), 1,000-grain weight (23.4 g), 
grain (5.32 tonnesha) and straw yields (5.33 tonneslha) 
were recorded when the crop received 125% recom- 
mended doses of fertilizers along with 5 tonnes FYM/ha 
@able 1). Acharya et al. (1998) opined that application of 
N, P, and K fertilizers along with FYM increased the 
growth attributes, yield components and grain yield of rice 
compared with that of N, P and K fertilizers alone. 

Effect of manuring in summer season rice 
The performance of boro rice was better than that of 

klzarifrice in all the respect (Table 2). Plant height (92.2 
cm), dry-matter accumulation (1,000.4 g/m2), leaf-area 
index (4.92), uptake of nutrients (97.31, 36.3 and 55.3 kg 
N, P,05 and K20/ha respectively), number of panicles 
(350), filled grainslpanicle (172.1), test weight (23.89 g), 
grain (6.68 tonnesha) and straw yields (7.43 tonnesha) 
were maximum when the crop was fertilized with 100% 

Table 1. Growth attributes, yield components, yield and uptake of nutrients of rainy season rice crop (mean data of 2002 and 2003) 

Treatment Plant Dry- Leaf-area Panicles/ Filled 1,000- Grain Straw Uptake of nutrients 
height matter index m2 grains/ grain yield yield *@a) 
(cm) accumulation panicle weight (g) (tka) (tlha) N P K 

(g/m2) 

T,, Control 93.3 694.8 3.20 196.5 132.3 20.86 3.09 3.22 50.2 14.7 28.9 
T,, 75% RDF 94.3 785.6 4.56 226.5 137.3 21.01 4.28 4.34 78.2 21.5 41.3 
T,, 100% RDF 97.0 827.2 4.78 230.0 139.4 21.66 4.63 4.80 88.6 22.8 . 46.7 
T,, 125% RDF 100.6 850.6 5.13 243.0 143.3 21.90 4.86 4.93 96.4 26.7 50.2 
T,, 5 t FYMlha 94.7 725.1 4.60 196.5 140.0 21.00 3.61 3.80 68.4 18.9 34.3 
T,, 75% RDF + 5t FYMlha 96.0 802.3 4.95 231.5 145.0 22.10 3.99 4.73 85.8 25.4 47.6 
T,, 100% RDF + 5 t FYMIha 98.6 860.2 5.01 240.0 155.4 22.26 4.96 5.77 90.0 27.3 50.1 
T,, 125% RDF + 5 t FYMlha 101.3 891.3 5.13 245.0 165.4 23.40 5.32 5.33 98.9 29.4 52.9 
T,, Control 
(no fertilizer in kharif) 94.0 690.1 3.80 175.0 132.4 20.55 3.14 3.29 53.5 15.5 26.8 

CD (P=0.05) 2.4 29.3 NS 35.3 3.9 1.2 0.32 0.14 13.4 4.5 9.1 

100% RDF, N,,P,,K,, in summer and N,2,P6,K6, in rainy season 

Table 2. Growth attributes, yield components, yield and uptake of nutrients of summer season rice crop (mean data of 200243 and 200344) 
- -- - - - - - 

Treatment Plant Dry-matter Leaf-area Panicles/ Filled 1,000-grain Grain Straw Uptake of nutrients 
height accumula- index m2 grains1 weight yield yield (&ha) 

(cm) tion (g/m2) panicle (g) (tka) (tka) N P K 

T,, Control 
T,, 100% RDF 
T,, 100% RDF 
T,, 100% RDF 
T,, 100% RDF 
T,, 100% RDF 
T,, 100% RDF 
T,, 100% RDF 
T,, 100% RDF 

CD (P=0.05) 
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Table 3. Economics and soil-fertility status after 2 years of rice-rice cropping sequence 

Treatment System Total Net 
Kharif Boro productivity cost of return 

(tlha) cultivation (Rska) 
(Rslha) . 

Returnfie Organic 
investment C (%) 

(Rsha) 

Total N 
(%I 

Available 

P2•‹, 

@@a) 

T, : Control 
T, : 75% RDF 
T, : 100% RDF 
T, : 125% RDF 
T, : 5t FYMha 
T, : 75% RDF + 5 t FYMIha 
T,, 100% RDF + 5 t FYMka 
T,, 125% RDF + 5 t FYM/ha 
T,, No fertilizer 

CD (P=0.05) 
Initial value 

Control 6.26 
100% RDF 9.37 
100% RDF 10.45 
100% RDF 11.01 
100% RDF 8.25 
100% RDF 9.46 
100% RDF 11.10 
100% RDF 12.00 
100% RDF 8.42 

0.73 

Price : Urea, Rs 4.30Ikg; single superphosphate, Rs 3.20kg; muriate of potash, Rs 5.00kg; farmyard manure, Rs 100Itonne 
Price of rice calculated on the basis of minimum support price e 

RDF during boro and the previous kharifcrop received 
125% RDF + 5 tonnes FYMlha (Table 2). Maiti et al. 
(2003) reported that in hybrid rice cultivars the growth 
parameters and yield components increase due to in- 
creased in level of N, P and K. 

Effect of manuring on rice-rice crop sequence 
Both grain and straw yields increased with the increase 

in doses of nutrients. Maximum grain (5.32 and 6.68 
tonneslha) and straw yields (5.33 and 7.43 tonneslha) 
were recorded in the system when the crop received 
125% RDF along with 5 tonnes FYMlha during rainy sea- 
son and 100% RDF during summer season (Table 3). The 
grain yield under this treatment increased (Table 3) by 
91.69% over the control. Use of FYM along with RDF in 
kharif and 100% RDF in boro had positive effect on sys- 
tem productivity. The result corroborates the findings of 
Katyal and Gangwar (2000). 

Nutrient status of soil 
After 2 years of continuous rice-rice cropping, or- 

ganic carbon, total nitrogen, available phosphorus and 
available potassium increased by 10.0, 10.17, 19.68 and 
6.27% respectively over the initial value in the treatment 
where crop was supplied with 125% RDF along with 5 
tonnes FYMlha in kharifrice and 100% RDF in boro rice. 
The application of FYM in kharifalong with mineral fer- 
tilizer substantially increased the soil-nutrient status (NPK) 
at the end of rice-rice cropping system over the initial 
value. The results are in line with those of Raju and Reddy 
(2000). 

Economics 
Where the kharif crop received 125% recommended 

doses of chemical fertilizers along with 5 tonnes FYMIha 
and boro crop 100% RDF, net return (Rs 15,848) and re- 
turn/Re investment (Rs 1.34) were maximum. 

Considering the productivity, economics and nutrient 
content of the soil, it may be concluded that maximum 
grain yield, net return and return1Re investment were 
maximum where the kharif crop received 125% recom- 
mended doses of mineral fertilizer along with 5 to-nnes 
FYMha, followed by boro crop fertilized with 100% rec- 
ommended doses of fertilizers. 

REFERENCES 

Acharya, C.L., Bishnoi, S.K. and Yaduvanshi, H.S. 1998. Effect of 
long term application of fertilizers and amendments under 
continuous cropping and soil physical properties in Alfisols. 
Indian Journal of Agricultural Sciences 58 : 509-516. 

Katyal, V. and Gangwar, B. 2000. Long term effect of integrated 
nutrient management on crop productivity of rice-rice sys- 
tem. Indian Journal of Agricultural Sciences 70 : 110-1 13. 

Maiti, S., Narzari, N. and Pal, S. 2003. Response of high yielding and 
hybrid rice to varied level of nutrition. Environment & Ecol- 
ogy 21 : 296-300. 

Pillai, K.G 1996. Current scenario in rice and prospects for sustain- 
able rice production. Fertilizer News 41 : 15-23. 

Raju, R.A. and Reddy, M.N. 2000. Integrated management of green 
leaf, compost, crop residues and inorganic fertilizers in rice 
(Oryza sativa L.)-rice system. Indian Journal of Agronomy 
45 : 629-635. 

Singh, R.B. and Virmani, S.S. 1990. Recent progress in the technol- 
ogy and development of hybrid rice in Asia. International 
Rice Commission Newsletter 39 : 133-145. 




