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A field experiment was conducted during 1997-98 to 1999-2000 at Regional Research Station, Uchani, 
Karnal, Haryana, to study the effect of organic sources and recommended chemical fertilizers and higher doses of 
nutrients applied through recommended inorganic sources along with organic sources on rice (Oryza sativa L.) 
and succeeding wheat (Trticum aestivum L. emend. Fiori & Paol.). Higher productivity of rice-wheat cropping sys- 
tem with application of 150% recommended fertilizers + green-manuring in rainy season (kharit) and 150% recom- 
mended fertilizers + 10 tonnestha FYM to winter (rabr) crop gave the higher rice-equivalent productivity of 14,141 
kgtha and net returns of Rs 35,1601ha compared with 10,923 kgtha total rice-equivalent productivity and net re- 
turns of'Rs 25,041tha recorded in 100% recommended fertilizers to both kharif and rabicrops. Negative values of 
nutrients balance were recorded in treatments where only 100%, 125% and 150% chemical fertilizers were ap- 
plied. Nutrient's balance of (+) 314.0, 279.8 and 268.6 kgtha was recorded with loo%, 125% and 150% recom- 
mended fertilizers + green-manuring in kharifand 10 tonnestha FYM in rabicrop respectively. [loo% NPK levels : 
120, 60 and 0, and 120, 60 and 60, N, P,O, and K,O, kglha, respectively, to rice and wheat crops in the sequence, 
year after year.] 
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During the last 4 decades, with the release of high- 
yielding varieties, rice-wheat cropping system in India has 
attained immense significance in terms of increase in area, 
production afid productivity. Both these crops are fertility 
exhaustive, and had resulted in decline of soil organic car- 
bon and deteriorating soil health, in general. For 
sustainability of the system as well as the overall soil 
health, organic sources play an important role. Incorpora- 
tion of farmyard manure and green-manuring in combina- 
tion with inorganic fertilizers improves the productivity of 
rice and wheat, ameliorates and sustains and soil health 
and also economizes fertilizers need (Tripathi and 
Chaubey, 1996). Combined use of farmyard manure and 
chemical fertilizer gave higher yield of both crops, owing 
to adequate availability of nutrients (Sumanthy et al., 
1999). Ther'efore, present study on predominant rice- 
wheat cropping, system was undertaken to conserve soil 
nutrients, sustain crop and soil productivity in the North- 
Eastern Rice - Wheat Zone of Haryana. 

MATERIALS AND METHODS 

and altitude of 245 above mean sea level.) Haryana. The 
experiment was laid out in split-plot design with 3 replica- 
tions keeping green-manuring and FYM levels in main 
plots and levels of NPK in subplots. There were 12 treat- 
ment ccnbinations and detailed in Table 1. 

The recommended dose of fertilizers was 120 kg N + 
60 kg P2O5ha in all the experimental years for rice crop 
and 120 kg N + 60 kg P,05 + 60 kg q O h a  for the wheat 
crop. Pooled analysis of the yield as well as the nutrients 
uptake was carried out for the whole cropping system. The 
soil was alluvium with fine loamy texture. Initial organic 
carbon (%) was 0.48, while available N, P and K (kgha) 
was 137.7, 10.3 and 237.5 respectively. Per cent N, P and 
K content on oven-dry basis of green-manure crop 
Sesbania aculeata in situ and FYM was 2.88, 0.19, 2.4 
and 1.62,0.53 and 3.26 respectively. Economic gain (net 
returns) of each treatment was calculated for the pooled 
data of 3 years (along with rice equivalent) to judge the 
profitability of the treatments taking into account all the 
component of cost of cultivation involved in experimenta- 
tion (Table 2). Link relative index over the control (T,) and - 1' 

A field experiment was conducted duri?g 1997-98 to bencfit : cost were also worked out and given in Table 2. 
1999-2000 at Regional Research Station, Uchani, Karnal, Details of the uptake of N, P and K nutrients applied and 
(29" 43'N and 76" 58'E with annual rainfall of 750 mm nutrient balance at the end of 3 years investigation was 
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worked out and presented in Table 3. 100% recommended fertilizer to kharif(paddy) as we1l.a~ 

RESULTS AND DISCUSSION 

System productivity (Table 2) revealed that among the 
different treatments applied to enhance the yield and as- 
sess the crop productivity of system, significantly higher 
rice-equivalent productivity of rice wheat cropping system 
up to 14,141 k g h a  was recorded in the treatmenl where 
application of 150% recommended fertilizer + green-ma- 
nuring to rice in rainy season (kharij) and 150% recom- 
mended fertilizers + 10 tonnesha FYM (TI,) to succeed- 
ing wheat crop in winter (rabi) was incorporated in the 
soil. Application of 125% recommended fertilizer + green- 
manuring to the kharifrice crop and 125% recommended 
fertilizers + 10 tonnesha EYM (T,) to the rabi wheat crop 
gave the rice-~quivalent productivity of 13,8 14 kglha. The 

to the rabi (wheat) crop (TI) gave rice-equivalent produc- 
tivity of 10,923 kglha only. Thus inclusion of organic 
sources at either of the level, i.e. 100'70, 125% or 150% in 
kharifor rabi or in both crops enhanced the crop produc- 
tivity and brought significant higher levels of stabilized 
yield of the rice-wheat cropping system (Table 2). 

The rice-equivalent yield for the rice-wheat cropping 
system showed significant yield differences with inorganic 
and organic sources applied in the experiment. The appli- 
cation of FYM in wheat crop gave significant higher yield 
and rice equivalent over non-manured crop. The higher 
levels of nutrients over and above the recommended lev- 
els also gave significant higher values of rice equivalent 
for the pooled data of rice-wheat cropping system (Table 
2). These results are in line with those of Mundra et al. 

Table 1. Treatment combinations of rice-wheat cropping system experiment 

Treatment Rice Wheat 
- - - -  

T~ 100% recommended fertilizers 100% recommended fertilizers 
T2 100% recommended fertilizers 100% recommended fertilizers + 10 tonneslha FY M 

T, 100% recommended fertilizers + GM 100% recommended fertilizers 

T4 100% recommended fertilizers + GM 100% recommended fertilizers + 10 tonneslha FY M 

Ts 125% recommended fertilizers 125% recommended fertilizers 
T6 125% recommended fertilizers 125% recommended fertilizers + 10 tonneslha FYM 

T7 125% recommended fertilizers + GM 125% recommended fertilizers 

T, 125% recommended fertilizers + GM 125% recommended fertilizers + 10 tonneslha FYM 

T9 150% recommended fertilizers 150% recommended fertilizers 

T ~ o  150% recommended fertilizers 150% recommended fertilizers + 10 tonneslha FYM 

TI I 150% recommended fertilizers + GM 150% recommended fertilizers 

TI 2 150% recommended fertilizers + GM 150% recommended fertilizers + 10 tonneslha FY M 

100% recommended level for rice : 120,60,0 of N, P20s, K 2 0  kglha; 100% recommended level for wheat : 120,60,60 of N, P20s, K 2 0  
kglha 

Table 2. Effect of different treatments ongrain yield, rice equivalent, net return, link relative index and benefit : cost ratio in rice-wheat crop- 
ping system 

Treatment Grain yield Rice Net returns Link relative Benefit : cost 
. . 

(kglha) ' ' equivalent (Rslha) index over TI ratio 
, (kglha) .. Rice Wheat 

Details of treatments are given in Table 1 
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Table 3. Effect of different treatments of rice-wheat cropping system on nutrient uptake and balance 

Treatment Crop Uptake (kglha) Nutrient Nutrient 
applied balance 

N P K ~ o t a l  (kgfl.la) (kgha) 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

: Total 

Rice 
Wheat . 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

Rice 
Wheat 

Total 

(2002), who reported that productivity of the cereal-cereal 
system increased with the increased levels ofinorganic 
fertilizers applied in conjunction with organic sources. 

Maximum net retuns of Rs 35,160ha was recorded in 
T,,, followed by T, (Rs 34,961ha) showing that inclusion 
of organic sources even at 150% and 125% recommended 
fertilizer could give significantly higher net returns. While 
the lowest net returns of Rs 25,041ka was recorded from 
TI where only 100% recommended fertilizers were ap- 
plied. Benefit : cost ratio varied from 1.81 to 1.98, mini- 
mum in the control and maximum in 125% recommended 
fertilizer + green manure in kharif and 125% recom- 

mended fertilizer + 10 tonnesha FYM in rabi.(T,). The 
maximum link relative index of 1.40 was recorded in 
150% recommended fertilizer in kharifand 150% recom- 
mended fertilizer + 10 tonneska FYM in rabi crop (T,,) in 
comparison to the control (T,). Tripathi and Chaubey 
(1996) and Mundra et al. (2002) also reported similar find- 
ings on net gain from conjunctive use of organic and inor- 
ganic sources in pearlmillet-wheat system. 

Nutrient uptake 
Maximum nutrient uptake of 678 kglha was recorded in 

TI,, followed by 624.2 kglha in T, and the lowest was in 
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TI with 481.5 kg/ha (Table 3). Application of nutrients 
also followed the above trend where maximum (992 kg/ 
ha) and minimum (352.4 kglha) were applied in T,, and 
TI, respectively. 

The negative values of nutrients balance viz. (-)129.1, 
(-)159.7 and (-) 38.4 kgha were recorded in treatments 
where loo%, 125% and 150% (TI, T, and T,) recom- 
mended fertilizers were applied through inorganic sources 
only and organic sources were not used (Table 3). Nutri-- 
ent balance of (+) 314.0, (+) 279.8 and (+) 268.6 kglha 
was recorded with loo%, 125% and 150% recommended 
fertilizers + green-manuring in kharif and 10 tonnesha 
FYM in rabi crop respectively. Nutrient uptake and nutri- 
ent balance is the result of production and added nutrients 
to the soil. These results confirm the findings of Mundra 
et al. (2002) in pearlmillet-wheat cropping system, where 

use of organic sources with chemical fertilizers produced 
positive nutrients balance. 
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