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Abstract: The experiments were conducted during summer (kharif) and winter (rabi) season of 2009-10 and
2010-11 at Muzaffarnagar, Uttar Pradesh to evaluate the direct and residual effect of integrated nutrient
management practices on hybrid rice and succeeding wheat under ecological parameters of Western Uttar
Pradesh. Integrated nutrient management showed significant influence on productivity and nutrient uptake of
hybrid rice. Application of NPK 50% DRF + FYM @ 5 tonnes ha +Azotobacter +Neem cake @ 2.5 tonnes1

ha +PSB @5 kg ha  recorded highest grain yield of hybrid rice (63 q ha  and 67 q ha  during 2009 and 2010,1 1 1 1

respectively). Relatively more nitrogen, phosphorus and potassium uptake by hybrid rice crop was recorded
from the plot in which NPK 50% RDF + Neem cake @ 2.5 tonnes ha + FYM @ 5 tonnes ha + Azotobacter+1 1

PSB @ 5 kg ha  (T ) was applied. Residual effect of integrated nutrient management practices was also equally1
15

effective in improving the yield and nutrient uptake of wheat. Residual effect of NPK 50% RDF +FYM @5
tonnes ha + Azotobacter + Neem cake @2.5 tonnes ha + PSB@ 5 kg ha (T ) recorded the highest grain1 1 1

15

yield of 49.6 q ha  and 52.4 q ha during 2009-10 and 2010-11, respectively. Similar trend was  observed  for1 1

 N,  P  and  K  uptake by succeeding wheat crop. The maximum mean net returns (Rs 87297.5 ha ) with B:C ratio1

(1.6) for the two consecutive years was obtained from treatment receiving NPK 50% RDF + FYM @ 15 tonnes
per hectare during the kharif season and the succeeding wheat crop was supplied with 100% RDF only. 
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INTRODUCTION option for sustaining crop production. With the short

Rice is one of the major cereal crops of Utter Pradesh is an increasing awareness in favour of adopting
state and the India. Cereals particularly hybrid varieties biofertilizers. However, sufficient information on the use
are cultivated with the application of inorganic sources of of organic and inorganic sources of plant nutrients and
plant nutrients to achieve maximum productivity. This biofertilizers is lacking in many crops including hybrid
trend has resulted in the deterioration of soil  health rice. Furthermore, effects of biofertilizers and organic
along with a declining trend in production as is now manures need to be studied in the succeeding crops to
observed. The productivity of hybrid rice can be evaluating its long lasting effects. Besides an in depth
increased by inoculation of biofertilzers viz Azotobacter, study in various rice growing belts of the country can
Azospirillum and Phosphate Solubilizing Bacteria as the further the role of bio-organic nutrition is of utmost
biofertilizers have shown encouraging results in importance to ascertain its viability in commercial
sustaining the crop productivity and improving the soil production system and agricultural sustainability.
fertility [1]. Application of organic manures on the other Integrated approach of nutrient supply by chemical
side provided a good substrate for the growth of micro- fertilizers  along  with  organic  manures  and  biofertilzers
organisms and maintain a favourable nutrient supply is gaining importance as this system not  only  reduces
environment and improve soil physical properties. Use of the use of inorganic fertilizers but is also provides an
biofertilizers with organic manures may prove a viable environment-friendly    approach.    Hence,    the   present

supply and escalating prices of inorganic fertilizers, there
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investigation was conducted to find out suitable nutrient per the treatment on the basis of gross plot area and
management strategies for hybrid rice and its residual
effect on wheat under ecological parameters Western
Uttar Pradesh.

MATERIALS AND METHODS

Field trials were conducted during summer (kharif)
and winter (rabi) seasons of 2009-10 and 2010-11 under
hybrid rice-wheat cropping system approach at
Agricultural Research Farm of C.C.R.(P.G.) College,
Muzaffarnagar situated between 28.0°N latitude and
77.0°E longitude at an elevation of 245.8 meters above
mean sea level. The soil of the experimental field was
sandy loam in texture, low in organic carbon (0.49%),
medium in available phosphorus (16.2 kg ha ) and potash1

(250.74 kg ha ) with pH of 7.5. The experiments were laid1

out in randomized complete block design having 3
replications with 15 nutrient management treatments, viz.
Control (T ), NPK 100% recommended dose ha (T ),1 2

1

NPK 75% recommended dose of fertilizers ha (T ), NPK1
3

50% recommended dose of fertilizer ha + FYM @ 10 tons1

ha (T ), NPK 50% recommended dose ha  + FYM @151 1
4

tons ha (T ), NPK 50% recommended dose of fertilizer1
5

ha + wheat cut straw @10 tons ha (T ), NPK 50%1 1
6

recommended dose of fertilizer ha + wheat cut straw @151

tons ha (T ), NPK 50% recommended dose ha  + Neem1 1
7

cake @ 2.5 tones ha (T ), NPK 50% recommended dose1
8

ha  + Neem cake @ 5 tones ha (T ), NPK 50%1 1
9

recommended dose of fertilizer + vermicompost @ 2.5 tons
ha (T ), NPK 50% recommended dose of fertilizer ha +1 1

10

vermicompost @ 2.5 tons ha + Azotobacter (T ), NPK1
11

50% recommended dose ha  + Vermicompost @ 2.51

tones ha +PSB @ 5Kg ha (T ), NPK 50%1 1
12

recommended dose ha  + Vermicompost @ 2.5 tones1

ha + Azospirillum (T ), NPK 50% recommended dose of1
13

fertilizer ha + Azotobacter + Azospirillum + Phosphate1

Solubilizing Bacteria @ 5 Kg ha (T ) and NPK 50%1
14

recommended dose ha  + Neem cake @ 2.5 tones ha1 1

+FYM @5 tons ha + Azotobacter+PSB @ 5Kg ha (T ).1 1
15

The recommended dose of chemical fertilizer (RDF) was
150:60:40 kg NPK. The crop was fertilized as per
treatments using urea (46% N), Diammonium Phosphate
(46% P 0 and 18% N) and Murriate of Potash (60% K O)2 5 2

as the source of Nitrogen, Phosphorous and Potassium,
respectively. The amount of nitrogen applied through
DAP was adjusted in the amount applied through urea.
The amount of FYM and Wheat cut straw was calculated
as per the treatment on the basis of gross plot area and
incorporated  to  the  soil  30  days  before  transplanting.
The Vermicompost and Neem cake was also  calculated  as

incorporated to the soil before final puddling, in which
Neem cake was powdered before application so that the
manure is spread uniformly. The crop was inoculated by
bio-fertilizers as per treatments using Pseudomonas
striata, Chroococcum and Azospirillum as a source of
PSB, Azotobactor and Azospirillum, respectively as bio-
fertilizers. 25 days old seedlings of Hybrid rice variety
“Panth Sankar Dhan-3’’ were uprooted and as per the
treatment the roots of seedlings were dipped in the culture
of Phoshate solublising bacteria (PSB),

Azotobactor and Azospirillium. Seedlings were
transplanted erect at a shallow depth of 3cm on puddled
and leveled land (with no standing water) @ 2 seedlings/
hill with spacing of 20 cm (row to row) and 10 cm (plant to
plant) 7  and 5  of July during 2009 and 2010,th th

respectively. All other operations were performed as per
recommendations of the crop. The data on various growth
and yield attributes, grain and straw yields were recorded
under various treatments. The treatments were applied to
hybrid rice in kharif for direct effect and their residual
effect was studied on wheat during rabi season in the
same layout. Wheat variety ‘’PBW-373’’ was sown at
20cm X 3cm on 2  and 4  of December during both thend th

years. Wheat crop was raised as succeeding crop
with100% RDF (100+60+40 kg NPK ha ) during both the1

years. Economic analysis (gross returns, net returns,
benefit: cost ratio) was carried out using current price of
2009-10 and 2010-11 of inputs. Grain and straw yields were
recorded after harvest. The representative dry samples of
grain and straw were analyzed for ascertaining the
nutrient (N, P and K) content. The results of both the
years were statistically analysed as per Snedcor and
Cochran [2].

RESULTS AND DISCUSSION

Residual Effect of Integrated Nutrient Management on
Succeeding Wheat Crop Grain and Straw Yield of Wheat
(quintal ha ): The residual effect of integrated nutrient1

management significantly increased the grain and straw
yields  of wheat crop. The data for grain yield (Table 1)
showed that among the organic manures, inorganic
fertilizers and bio-fertilizers applied during Kharif season
in preceding hybrid rice, the residual effect of NPK 50%
RDF +FYM @5 tonnes ha + Azotobacter + Neem cake1

@2.5 tonnes ha + PSB@ 5 kg ha (T ) recorded the1 1
15

highest yield attributing characters in the succeeding
wheat crop hence grain yield was also increased (49.6 q
ha and 52.4 q ha during 2009-10 and 2010-11,1 1

respectively. It was followed by (49.1q ha ) the residual1

effects of integration of NPK 50% RDF + Wheat
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Table 1: Residual effect of integrated nutrient management on total nutrient uptake by wheat during2009 and 2010

Nitrogen (kg ha ) Phosphorus (kg ha ) Potassium (kg ha )1 1 1

-------------------------- --------------------------- -----------------------

Treatment applied in hybrid rice 2009-10 2010-11 2009-10 2010-11 2009-10 2010-11

T Absolute control 72.9 65.7 9.1 9.5 78.6 70.31

T NPK 100% of recommended dose ha 104.9 104.1 15.2 14.5 139.5 138.82
1

T NPK 75% of recommended dose ha 75.2 87.5 10.7 10.6 86.9 102.93
1

T NPK (50%) + FYM @10.0 t ha 114.0 129.3 18.1 17.4 157.3 182.94
1

T NPK (50%) + FYM @15.0 t ha 115.1 130.4 16.8 16.4 159.2 184.35
1

T NPK (50%) + wheat cutstraw @ 10 t ha 115.3 125.4 16.7 15.5 158.6 174.36
1

T NPK (50%) + wheat cut straw @ 15.0 t ha 113.5 129.4 17.3 16.6 156.2 184.47
1

T NPK (50%) +Neem cake @ 2.5 t ha 116.5 124.9 17.9 16.8 161.7 173.58
1

T NPK (50%) + Neem cake @ 5.0 t ha 104.9 118.6 15.2 14.8 139.5 159.09
1

T NPK (50%) + vermicompost @ 2.5t ha 113.9 122.9 16.4 15.5 154.4 164.010
1

T NPK (50%) + vermicompost @ 2.5t ha + Azotobacter 112.2 120.4 15.5 14.0 150.1 164.511
1

T NPK (50%) + vermicompost @ 2.5t ha + PSB @ 5.0 kg ha 110.4 122.8 16.1 15.3 148.0 167.812
1 1

T NPK (50%) + vermicompost @ 2.5t ha + Azospirillum 110.3 123.5 17.4 16.5 149.4 170.513
1

T NPK (50%) +Azotobacter+ Azospirillum + PSB@ 5.0 kg ha 81.0 91.1 11.6 11.3 99.4 111.014
1

T NPK (50%) + FYM @ 5 t ha +Azotobacter+ Neem cake @15
1

2.5t ha +PSB @ 5.0 kg ha 116.0 129.1 18.0 17.6 162.6 179.91 1

SE(m)± 1.920 2.200 0.093 0.234 2.640 2.240

CD 3.940 4.500 0.191 0.480 5.41 4.59(0.05)

Table 2: Direct and residual effect of integrated nutrient management on cost of cultivation (Rs/ha), gross return (Rs/ha), net return (Rs/ha) and benefit:cost

ratio of hybrid rice and wheat  cropping system during 2009-2010 and 2010-2011

Cost of cultivation (Rs./ha) Net return (Rs./ha) Benefit:cost ratio

-------------------------------- ------------------------------------ ------------------------

Treatment applied in  hybrid rice 2009-10 2010-11 Mean 2009-10 2010-11 Mean 2009-10 2010-11 Mean

T1 Absolute control 47875.0 50519.0 49197.0 24293.0 19951.0 22122.0 0.5 0.4 0.4

T2 NPK 100% of recommended dose  ha 51642.0 54346.0 52994.0 70041.0 72566.0 71303.5 1.3 1.3 1.31

T3 NPK 75% of recommended dose  ha 50815.0 53498.0 52157.0 48054.0 56782.0 52418.0 0.9 1.0 1.01

T4 NPK (50%)  + FYM @10.0 t ha 51628.0 54345.0 52986.5 73820.0 94202.0 84011.0 1.4 1.7 1.51

T5 NPK (50%) + FYM @15.0 t ha 52379.0 55108.0 53743.5 77973.0 96622.0 87297.5 1.5 1.7 1.61

T6 NPK (50%) + wheat cut straw @ 10 t ha 60128.0 62870.0 61499.0 62770.0 80950.0 71860.0 1.0 1.3 1.21

T7 NPK (50%) + wheat cut straw @ 15.0 t ha 65128.0 67895.0 66512.0 59999.0 80026.0 70012.0 0.9 1.2 1.01

T8 NPK (50%) +Neem cake @ 2.5 t ha 87628.0 90695.0 89162.0 46183.0 58507.0 52345.0 0.5 0.6 0.61

T9 NPK (50%) + Neem cake @ 5.0 t ha 125128.0 128570 126849 -19415.0 -11783.0 -15599.0 -0.1 -0.1 -0.11

T10 NPK (50%) + vermicompost @ 2.5t   ha 55128.0 57945.0 56536.5 63531.0 72626.0 68079.0 1.1 1.2 1.11

T11 NPK (50%) + vermicompost @ 2.5t ha 1

 + Azotobacter 55320.0 58139.0 56729.5 68621.0 81916.0 75268.0 1.2 1.4 1.3

T12 NPK (50%) + vermicompost @ 2.5t ha  +1

PSB @ 5.0 kg ha 55288.0 58107.0 56697.5 68084.5 84615.0 76350.0 1.2 1.4 1.31

T13 NPK (50%) + vermicompost @ 2.5t ha 1

+ Azospirillum 56928.0 59763.0 58345.5 68428.0 83361.0 75895.0 1.0 1.4 1.3

T14 NPK (50%) + Azotobacter + Azospirillum +

PSB @ 5.0 kg ha 52280.0 54994.0 53637.0 52352.0 72321.0 62336.0 1.0 1.3 1.11

T15 NPK (50%) + FYM @ 5 t ha  + Azotobacter1

+ Neem cake @ 2.5t ha  + PSB @ 5.0 kg ha 88730.0 91813.0 90271.5 48786.6 61774.0 54612.0 0.5 0.7 0.61 1
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cut straw 10 tonnes ha (T ) during 2009-10 and NPK 50% in which the preceding hybrid rice crop was given NPK1
6

+ FYM @ 10 tonnes ha (T ) during 2010-11.In general 50% RDF + FYM @10 tonnes ha  during the kharif1
4

yield of 2  year was higher than the 1  year. The results season and the succeeding wheat crop was supplied withnd st

indicating a profound influence of residual effect of 100% RDF only (T ).It is concluded that integrated
organic manures along with biofertilizers on wheat nutrient management consisting of chemical fertilizer @
productivity. These results are in close conformity with 50% RDF with FYM 15 tonnes in hybrid rice-wheat
the findings of Singh and Rai [3]. cropping system can be used to achieve high yield and

The maximum straw yield (62.7 q ha ) of succeeding resource utilization with maximum returns.1

wheat crop in the 1  year was recorded from the plotst

receiving NPK 50% RDF + wheat cut straw 15 tonnes ha REFERENCES1

(T ) in the preceding hybrid rice which was higher by 29.27

q ha  when compared with T  in which the preceding 1. Govindan, K. and V. Thirumurugan, 2005. Synergistic1
1

hybrid rice was grown under control  condition.  During association of  Rhizobium  with phosphste-
2010-11, the residual effect of NPK 50% RDF + wheat cut solubilizing bacteria under different sources of
straw 15 tonnes ha (T ) applied in the preceding hybrid nutrient supply on productivity and soil fertility in1

7

rice produced straw yield of 69.5 q ha  in succeeding soybean (Glycine max). Indian Journal of Agronomy,1

wheat crop which was significantly higher by 59.98% over 50(3): 214-217.
T  condition, this is in confirmation with the findings of 2. Snedecor, G.W. and W.G. Cochran, 1967. Statistical1

Tripathi and Kumar [4]. Methods. Oxford and IBH Publishing Co. Pvt. Ltd.,
The uptake of N, P and K by wheat was also New Delhi. 

significantly improved by the residual effect of FYM, 3. Singh Ranjit and R.K. Rai, 2004. Yield attributes, yield
wheat cut straw, neem cake, vermicompost and and quality of soybean (Glycine max) as influenced
biofertilizer inoculation applied to preceding hybrid rice by integrated nutrient managements. Indian Journal
crop (Table 2). This might be due to the fact that it of Agronomy, 49(4): 271-274.
modified the soil environment, besides improving the 4. Tripathi, H.P. and A. Kumar, 2010. Compendium of
physical properties of soil and also the slow microbial cropping systems research in three decades.
decomposition of humus gradually increased the Department of Agronomy N.D. University of
availability of nutrients during the succeeding crop, which Agriculture and Technology, Kumarganj, Faizabad
was manifested in higher nutrient uptake by the wheat. Uttar Pardesh, India. pp: 7-54.
Similarly, beneficial effect of integrated nutrient 5. Maitra, D.N., S.K. Sarkar, S. Saha,  M.K.  Tripathi, B.
management on residual wheat crop in a sunhemp-wheat Majumdar and A.R. Saha, 2008. Effect of
cropping sequence was also reported by Maitra et al. [5]. phosphorous and farmyard manure applied to

The maximum mean net return for the two sunnhemp (Crotalaria juncea) on yield and nutrient
consecutive crop seasons from 2009-10 to 2010-11 under uptake of sunnhemp-wheat (Triticum aestivum)
hybrid rice-wheat cropping system was obtained when cropping system and fertility status in a Typic
the preceding hybrid rice crop was given NPK 50% RDF Ustocrept of Uttar Pradesh. Indian Journal of
+ FYM @ 15 tonnes per hectare during the kharif season Agricultural Sciences, 78: 70-74.
and the succeeding wheat crop was supplied with 100%
RDF only (T ).5

The highest mean benefit cost ratio (1.6) for the two
consecutive years during 2009-10 and 2010-11 was
obtained when the preceding hybrid rice crop was given
NPK 50% RDF + FYM @ 15 tonnes per hectare during the
kharif season and the succeeding wheat crop was
supplied with 100% RDF only (T ). After T the higher5 5,

mean benefit cost ratio (1.5) was recorded from  the  plot

1

4


