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ABSTRACT: Application of organic materials along with inorganic fertilizer helps in proper nutrition of crop 
and maintenance of soil fertility. integrated effect of organic and inorganic fertilizers on growth and yield 
of wheat and investigate their residual effect on subsequent mung bean was evaluated at Livestock 
Research and Development Station Surezai, Peshawar for two crops seasons 2010-11 and 2011-12. 
Experimental treatments were three organic fertilizers levels of poultry manure (2, 4 and 6 ton ha-1) and 
three farm yard manure (2, 4 and 6 ton ha-1) and two inorganic nitrogen levels (60 and 90 kg ha-1) along 
with control were applied to wheat crop.  Mung bean was cultivated on the same plots after harvest of 
wheat without application of fertilizers to investigate the residual effect of these fertilizers on growth and 
yield of mung bean. Poultry manure, farm yard manure and nitrogen significantly affected spikes m -2 grain 
yield and harvest index of wheat. Higher spikes m-2,  grain yield was observed with application of 6 tons 
poultry manure, 6 tons farm yard manure ha-1, and 90 kg N ha-1 while higher harvest index was recorded 
in control. Residual effect of the entire organic and inorganic combination also significantly affected crop 
growth rate, pods plant-1 and biological yield of mung bean. In case of mung bean more crop growth rate, 
podss plant-1 and biological yield (kg ha-1) was also observed with the residual effect of 6 tons poultry 
manure, 6 tons farm yard manure ha-1, and 90 kg N ha-1. Higher yield was observed with integrated 
application of organic and inorganic fertilizers in the ratio 6 ton poultry manure, 6 ton farm yard manure 
ha-1 and 90 kg N ha-1. Mung beans rely on the residual fertilizers applied to wheat.  It is concluded that a 
ratio of 6 ton poultry manure, 6 ton farm yard manure ha-1 and 90 kg N ha-1 is recommended for higher 
yield in wheat. 
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INTRODUCTION 
 

 Organic farming is a production system which provides or largely excludes the use of synthetic inorganic 
fertilizers, pesticides and growth regulators. Organic manures in combination with each other render greater 
beneficial effects (Channabasanagowda ., 2008) on plant growth and yield. The soils of Pakistan are generally low 
in organic matter. Firstly because of arid climate resulting in rapid decomposition of organic matter and secondly, 
because very little organic matter is added to soils during cultivation. Soil fertility can be increased through the 
utilization of minerasl as well as organic matter (Azad and Yousaf, 1982). 
 The use of organic materials in combination with inorganic fertilizers to optimize nutrient availability to plants is 
a difficult task as organic materials have variable and complex chemical nature. This requires the understanding and 
knowledge about the chemical composition, particularly the nutrient content and C quality of organic materials and 
its interaction with inorganic nutrient sources. Unfortunately, there has been little synthesis of the integrated effects 
of organic materials on net nutrient management. Various trials have compared the yields from inorganic fertilizer, 
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organic material and combination of organic and inorganic fertilizers.  In many situations combination of organic and 
inorganic fertilizers have produced higher yields than alone.  
 It is generally believed that combining organics with inorganic fertilizer will increase synchrony and reduce losses 
by converting inorganic N into organic forms. Studies have shown that it is not always true. For example, Janzen and 
Schaalje (1992) found that fertilizer N losses were twice as large as when green manure plus fertilizer was applied 
to barley. Their interpretation was that green manure promoted high levels of nitrate and available C in the soil, 
enhancing de-nitrification. However, losses were reduced with smaller repeated applications of green manure, 
implying that the use of high quality green manure as partial substitution for inorganic fertilizer rather than addition to 
inorganic fertilizer may increase nutrient use efficiency. 
 Mungbean (Vigna radiata W.) is important short duration, draught tolerant pulse crop in Pakistan commonly 
known as “green gram”. Its seed contains 24.7% protein, 0.6% fat, 0.9% fiber and 3.7% ash and sufficient quantity 
of calcium, phosphorus and important vitamins . (Potter and Hotchkiss, 1997). Due to cheaper source of  protein 
source it is called “poor man’s meat”. 
 Integrated use of nutrient may be one of the solutions to increase mungbean production as reduce cost of 
production and make the best use of locally available resources like animal dung, urine, crop residues etc. The use 
of organic matter as a low cost supplement to the inorganic fertilizers may help decreasing the cost of production. 
Therefore, present study was designed to investigate the suitable levels of organic and inorganic sources of fertilizers 
for obtaining increased growth, yield and quality of wheat and mung bean. 
 

MATERIALS AND METHODS 
 

Site Description 
 The experiment was conducted at Livestock Research and Development Station Surezai Peshawar for two crop 
seasons 2010-11 and 2011-12. The site is located at 340 N and 71.330 E at an altitude of 490 m above sea level in 
Khyber Pakhtunkhwa Pakistan. The experimental site has a warm to hot, subtropical continental climate with mean 
annual rainfall less than 350 mm. The soil of the experimental site belongs to Tarnab series fine silty with mixed 
hyperthermic Udic Ustept of clay loam and pH ranges from 7.7-8.0. The soil is deficient in nitrogen and contains less 
then one percent organic matter. 
 
Experimental Materials  
 The experiment was conducted in Randomize Complete Block Design with four replications.  Plot size was 
1.8x4m having six rows and 30 cm apart. Wheat variety Fakhri Sarhad was sown @ 120 kg ha-1 and for mung bean 
NM 92 @ 30 kg ha-1. In case of mung bean thinning was carried after completion of germination. All other agronomic 
practices including hoeing, weeding and irrigation were uniformly applied to each plot. Mung bean was sown on the 
same plots after the harvest of wheat with no fertilizers application. Urea was applied as nitrogen source. Nitrogen 
was applied in two split doses one at sowing and other after first irrigation.  
 
Experimental treatments  
 Following treatments and their levels were used in the experiment  
A: Poultry Manure (PM) ton ha-1 
A1= 2  
A2= 4  
A3= 6  
B: Farm Yard Manure (FYM) ton ha-1 
B1= 2  
B2= 4  
B3= 6  
C: Nitrogen Fertilizer kg ha-1 
C1= 60  
C2= 90  
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The following treatments combination of organic and inorganic fertilizers were  used 
 

Treatments  PM  ton ha-1 FYM ton  ha-1 N Kg ha-1 

T1 0 0 0 
T2 2 2 60 
T3 2 4 90 
T4 2 6 60 
T5 2 2 90 
T6 2 4 60 
T7 2 6 90 
T8 4 2 60 
T9 4 4 90 
T10 4 6 60 
T11 4 2 90 
T12 4 4 60 
T13 6 6 90 
T14 6 2 60 
T15 6 4 90 
T16 6 6 60 
T17 6 2 90 
T18 6 4 60 
T19 6 6 90 

 
Table 1. Soil and Organic Sources Analysis for Nitrogen, Phosphorus and Potash before the experiment 

Source N % P2O5 % K2O % 

Soil 0.04 .006 .0075 
Poultry Manure 2.80 2.84  2.30  
Farm Yard Manure 1.08 0.20  0.45  

 
Statistical Analysis 
 The data were statistically analyzed using analysis of variance appropriate for randomized complete block 
design. Combine analysis was performed to detect the variation between the years. Means were separated using 
LSD test at 0.05 level of probability (Steel and Torrie, 1984). 
 

RESULTS AND DISCUSSION 
 

Results  
Wheat parameters  
Spikes m-2 

 Year (Y), poultry manure (PM), farm yard manure (FYM), nitrogen levels (N), Year x treatments (YxT), Control 
(C) Vs Rest and YxCxRest significantly affected spikes m-2 (Table 2). Incase of years more spikes m-2 (339) was 
recorded in second year (2011-12) as compared to (289) in first year (2010-11). More spikes m-2 in year two may be 
due to high emergence, more vegetative growth and more tillering.  
 Means values for PM shows that maximum spikes m-2 (328) was recorded for plots which received 4 tons PM 
ha-1 while minimum spikes m-2 (293) was recorded in plots which received 2 and 6 tons PM ha-1. Similarly means 
values for FYM shows that maximum spikes m-2 (330) was recorded at  6 tons FYM ha-1  while minimum spikes m-2 
(298) was recorded at 2 tons FYM ha-1. These  results  are  in agreement  with  Wahab  and  Hussain  (1997)  who 
reported that application of nitrogen and phosphorus increased  productive  spikes  m -2   in  wheat. 
 Means values for nitrogen levels showed that maximum spikes m-2 (327) was recorded in plots which received 
90 kg N ha-1 while minimum spikes m-2 (301) was recorded in plots which received 60 kg N ha-1 N. These results 
indicate that increasing level of N increased spikes m -2. These  results are  agreed  with  Verma (1993)  and  Jan  
and Khan (2000) who are of the same opinion that spike population  per  unit  area  in  wheat  significantly increased  
with  increase  in  fertilizer  levels. Incase of control Vs rest higher spikes m -2 (314) was recorded for treated plots 
while very low spikes m-2 (183) was recorded for control plots. 
 
Grain yield (kg ha-1) 
 Year (Y), poultry manure (PM), farm yard manure (FYM), nitrogen levels (N), PMxN, Year x treatments (YxT), 
YxPMxN, Control (C) Vs Rest and YxCxRest significantly affected grain yield (Table 2). Mean values for years 
revealed that more grain yield (4074 kg ha-1) was recorded in second year (2011-12) as compared to (3922 kg ha-1) 
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in first year (2010-11). High grain yield in year two may be due to more spike m-2 , more leaf area, more crop growth 
rate, high rain fall, more soil temperature and due to the residual effect of organic fertilizer. 
 Means values for PM shows that maximum grain yield (4230 kg ha-1) was recorded for plots which received 6 
tons PM ha-1 while minimum grains yield (3840 kg ha-1) was recorded in those plots which received 2 tons PM ha-1. 
These results indicate that higher concentration of PM increased grains yield of wheat. As PM has high N and P 
content therefore grains yield was increased. These results are in line with Slaton . (2009) who reported that 
increasing concentration of N increased grain yield. Similarly means values for FYM shows that maximum grains 
yield (4151 kg ha-1) was recorded in those treatments which received 6 tons FYM ha-1  while minimum grains yield 
(3913 kg ha-1) was recorded in those treatments which received 2 tons FYM ha-1. Means values for nitrogen showed 
that maximum grain yield (4070 kg ha-1) was recorded in plots  which received 90 kg N ha-1  while minimum grain 
yield (3925 kg ha-1) was recorded in plots which received  60 kg N ha-1. Among control Vs rest higher grain yield 
(3997 kg ha-1) was recorded for treated plots while very low grain yield (2387 kg ha-1) was recorded for control plots. 
 These results are in agreement with those of Fan . (2005), who concluded from long term experiment that 
addition of organic material and inorganic fertilizer has significantly enhanced grain yield, increased water use 
efficiency, and improved soil chemical proprieties as compared with control or only inorganic N and P, addition of 
organic manure with inorganic fertilizers is necessary for sustainable production. The previous research work of 
Hussain . (1988), Sharma and Dua (1995), and Hussain . (1992) have recommended combined use of both the 
sources for sustainable crop production under irrigated condition. Hossain . (2002) and Manna . (2005) reported that 
combine use of organic and inorganic fertilizers increased wheat productivity compared with sole organic or inorganic 
fertilizer application. 
 Interaction PMxN shows that grains yield of wheat linearly increased with increased levels of PM and nitrogen 
(fig 1). Similarly fig. 2 shows interaction of YxPMxN in which grains yield of wheat linearly increased with increased 
levels of PM and nitrogen in both years. 
 
Harvest Index 
 Data on harvest index was significantly affected by nitrogen levels (N), PMxFYM, PMxFYMxN, Control (C) Vs 
Rest and YxPMxFYMxN (Table 2). All other organic sources and their interaction were insignificant for harvest index.  
 Incase of nitrogen levels maximum harvest index (34.93 %) was recorded in plots which received 60 kg N ha-

1 while minimum harvest index (32.68 %) was recorded in plots which received 90 kg N ha-1. These results indicate 
that increasing concentration of N decreased harvest index. This is due to more vegetative growth. Incase of control 
Vs rest higher harvest index (38.03 %) was recorded for control plots while low harvest index (33.80 %) was recorded 
for treated plots.  
 Fig 3 shows interaction of Poultry manure x farm yard manure for harvest index of wheat. Harvest index was 
linearly decreased with increase levels of poultry manure and farm yard manure except incase of 6 tons of PM and 
FYM ha-1. Fig. 4 shows harvest index of wheat as affected by interactive effect of Poultry manure x farm yard manure 
x nitrogen. It is inferred from the data that harvest index was decreased with increase levels of organic and inorganic 
fertilizers. Interaction among YxPMxFYMxN is presented in fig. 5. Revealed that more harvest index was recorded 
in second year (2011-12) by application of 60 kg N ha-1 with lower levels of organic fertilizers, while in first year 
(2010-11) it increased linearly with increased levels of nitrogen and organic fertilizers.   
 
Mung bean parameters 
Crop growth rate (g m-2day-1) 
 Year (Y), poultry manure (PM), farm yard manure (FYM), nitrogen levels (N), FYMxN, Control (C) Vs Rest, 
YxFYM and YxCont. Vs. Rest significantly affected crop growth rate of mung bean (Table 3). Mean values for years 
revealed that crop attained more growth rate (24.19 g m-2day-1) in second year (2012) as compared to (15.20 g m-

2day-1) in first year (2011). More crop growth rate in year two may be due to more favorable growing season because 
of high rainfall (Fig. A) and also may be due to residual and cumulative effect of organic and inorganic sources applied 
to the wheat crop in the two seasons preceding mung bean. The nitrogen, phospurus and other nutrients released 
from organic sources which built up effects may have increased vegetative growth of mung bean due to which crop 
growth rate was increased.  
 Means values for PM shows that maximum crop growth rate (20.79 g m-2day-1) was recorded at PM 6 tons ha-

1 while minimum crop growth rate (18.39 g m-2day-1) was recorded in at 2 tons PM ha-1. Similarly means values for 
FYM shows that maximum crop growth rate (21.53 g m-2day-1) was recorded at 4 tons FYM ha-1  while minimum crop 
growth rate (18.54 g m-2day-1) was recorded at 2 FYM tons ha-1. These results indicate that residual PM and FYM 
increased crop growth rate of mung bean. As poultry manure and farm yard manure increase soil fertility because of 
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high N, P and organic matter content therefore crop growth rate of mung bean increased.  These results are in line 
with Othman and Ismail, (1987) who reported that application of nitrogen fertilizer increased dry weight per plant in 
mung bean. Singh and Agrawal (2007) reported that higher availability of nutrients in organic fertilizer was the main 
factor contributing to higher biomass of plants. Irshad, (2002) also reported that manure and urea fertilizer enhanced 
maize plant growth and nutrient uptake as compared to control. Shah, (2007) authenticated that integrated use of 
urea has produced maximum growth.  
 Means values for nitrogen showed that maximum crop growth rate (20.30 g m-2day-1) was recorded in plots which 
received 90 kg N ha-1 N while minimum crop growth rate (19.09 g m-2day-1) was recorded in plots which received 60 
kg N ha-1. These results indicate that increasing concentration of N increased crop growth rate. These results are in 
line with Asaduzzaman . (2008) reported that high nitrogen content improve crop growth rate in mung bean. Among 
control Vs rest higher crop growth rate (19.69 g m-2day-1) was recorded for treated plots while very low crop growth 
rate (15.94 g m-2day-1) was recorded for control plots. 
 Interaction FYMxN shows that crop growth rate (g m-2day-1) was linearly increased with increased levels of FYM 
and nitrogen (fig 6). Interaction between YxFYM shows that liner increase of FYM up to 4 tons ha-1 increased crop 
growth rate and then further increase of FYM decreased crop growth rate in first year (2010-11), while in second year 
(2011-12) crop growth rate increased linearly with increase levels of FYM up to 6 tones ha-1(fig. 7). 
 
Pods plant-1 
 Year (Y), poultry manure (PM), and farm yard manure (FYM), PMxN, Control (C) Vs Rest, and YxPMxFYM and 
YxCont.Vs Rest significantly affected pods plant-1 (Table 3). Mean values for years revealed that crop attained more 
pods plant-1 (23.40) in second year (2012) as compared to (19.34) in first year (2011). More pods plant-1 in year two 
may be due to more favorable growing seasons because of high rainfall (Fig. A) and also due to residual and 
cumulative effect of organic and inorganic sources applied to the wheat crop in the two seasons preceding mung 
bean. The nitrogen, phosphorus and other nutrients released from organic sources with built up effects may have 
increased vegetative growth of mung bean due to which pods plant-1 was increased.  
 Means values for PM shows that maximum pods plant-1 (21.97) was recorded at PM 6 tons ha-1 while minimum 
pods plant-1 (20.40) was recorded in at 2 tons PM ha-1. Similarly means values for FYM shows that maximum pods 
plant-1 (22.45) was recorded at 4 tons FYM ha-1 while minimum pods plant-1 (20.35) was recorded at 2 FYM tons ha-

1. These results indicate that residual PM and FYM increased pods plant-1 of mung bean. As poultry manure and 
farm yard manure increase soil fertility because of high N, P and organic matter content therefore pods plant-1 of 
mung bean increased.  These results are in line with Means values for nitrogen showed that maximum pods plant-1 
(21.41) was recorded in plots which received 90 kg N ha-1 N while minimum pods plant-1 (21.09) was recorded in 
plots which received 60 kg N ha-1. These results indicate that increasing concentration of N increased pods plant-

1  Khan . (2008).Among control Vs rest higher pods plant-1 (21.37) was recorded for treated plots while very low pods 
plant-1 (16.53) was recorded for control plots. 
 Interaction FYMxN shows that pods plant-1 were linearly increased with increased levels of FYM and nitrogen 
(fig 8) Interaction FYMxN shows that pods plant-1 were linearly increased with increased levels of FYM and nitrogen 
(fig 9). 
 
Biological yield  
 Year (Y), poultry manure (PM), farm yard manure (FYM), nitrogen levels (N), Control (C) Vs Rest, YxFYM, YxPM 
YxN and YxCxRest YxPMxFYMxN, significantly affected biological yield (Table 1). Mean values for years revealed 
that more biological yield (7611.68 kg ha-1) was recorded in second year (2011-12) as compared to (6338.97 kg ha-

1) in first year (2010-11). High biological yield in year two may be due to more favorable growing seasons because 
of more rainfall (Fig. A) and also may be due to carrying over effect of nitrogen from the organic sources applied to 
the previews mung bean crop.  
 Means values of biological yield shows that maximum biological yield (7210.80 kg ha-1) was recorded for plots 
which received PM at 6 tons ha-1 while minimum biological yield (6700.88 kg ha-1) was recorded at 2 PM tons ha-1. 
Similarly means values for FYM shows that maximum biological yield (5358.74 kg ha-1) was recorded at 6 FYM tons 
ha-1 while minimum biological yield (6622.66 kg ha-1) was recorded at 2 FYM tons ha-1. These results indicate that 
increasing concentration of PM and FYM will increase biological yield of mung bean of high N content. N supply has 
substitution effect on plant growth and development because it is a fundamental constituent of leaf cell component, 
especially those associated with photosynthetic apparatus (Panday, 2000). 
 Means values of biological yield for nitrogen levels showed that maximum biological yield (7122.26 kg ha-1) was 
recorded in plots  which received 90 kg ha-1  N while minimum biological yield (6828.32 kg ha-1) was recorded in plots 
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which received  60 kg ha-1 N. These results indicate that increasing concentration of N increased biological yield. 
These results are in line with Bakht . (2006) who reported that increasing concentration of N increased biological 
yield. Among control Vs rest higher biological yield (6975.29 kg ha-1) was recorded for treated plots while low 
biological yield (5563.51 kg ha-1) was recorded for control plots Ding . (2005). 
 Interaction between YxPM shows that liner increase of PM up to 4 tons ha-1 increased biological yield and then further 
increase of PM decreased biological yield in first year (2010-11), while in second year (2011-12) biological yield increased linearly 
with increase levels of PM up to 6 tones ha-1.(Fig 10) Interaction between YxFYM shows that liner increase of FYM up to 4 tons 
ha-1 increased biological yield and then further increase of PM decreased biological yield in first year (2010-11), while in second 
year (2011-12) biological yield increased linearly with increase levels of FYM up to 6 tones ha-1. (Fig 11) Interaction between 
YxPMxFYMxN, was significant, means values shows that biological yield linearly increased with increase level of PM, FYM and 
N in year two (2011-12)  while it decreased in increase level of PM, FYM and N and then increased in year one (2010-11) (Fig 12) 
 

Table 2: Spikes m-2, grains yield and harvest index of wheat as affected by organic and inorganic fertilizers 
Years  Spikes m-2 Grain yield (kg ha-1) Harvest index (%) 

2010-11 289.64b 3922.03b 33.69 
2011-12 339.19a 4074.05a 33.92 
LSD 19.73 105.5 Ns 
Poultry manure (ton ha-1)   
2 293.96b 3840.80b 33.94b 
4 320.48ab 3923.13b 32.42a 
6 328.81a 4230.19a 35.05a 
LSD 24.17 128.68 Ns 
Farm yard manure  (ton ha-1)    
2 298.19b 3913.77b 34.57 
4 314.34ab 3928.84b 33.78 
6 330.71a 4151.51a 33.06 
LSD 22.20 128.68 Ns 
Nitrogen (kg ha-1)   
60 301.78b 3925.67 b 34.93 b 
90 327.05a 4070.41 a 32.68 a 
LSD 16.33 105.5 1.5 
Control vs. Rest     
Control 183.92 2387.03 38.03 
Rest 314.42 3998.04 33.80 
Interactions P-Valve P-Valve P-Valve 
PMxFYM 0.93 ns 0.71 ns 0.04 * (fig. 03) 
PMxN 0.95 ns 0.01 * (fig. 01) 0.76 ns 
FYMxN 0.81 ns 0.48 ns 0.21 ns 
PMxFYMxN 0.74 ns 0.91 ns 0.04 * (fig. 04) 
YxPM 0.47 ns 0.10 ns 0.93 ns 
YxFYM 0.36 ns 0.52 ns 0.30 ns 
YxN 0.35 ns 0.77 ns 0.99 ns 
YxPMxFYM 0.76 ns 0.87 ns 0.22 ns 
YxPMxN 0.54 ns 0.04 * (fig. 02) 0.83 ns 
YxFYMxN 0.61 ns 0.33 ns 0.85 ns 
YxPMxFYMxN 0.72 ns 0.61 ns 0.01 * (fig. 05) 

Ns= non significant, *= significant at P-Valve < 0.05 
Mean followed by same letter(s) with in the same category are not different statistically using least significant difference (LSD) 

test at 5% level of probability. 
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Table 3. Crop growth rate, pods plant-1 and biological yield of mung bean as affected by residual effect of organic and inorganic 
fertilizers 

Years  Crop Growth Rate  
(g m-2 day-1) 

Podss plant-1 Biological yield kg ha-1 

2010-11 15.20b 19.34b 6338.97b 
2011-12 24.19a 23.40a 7611.61a 
LSD 1.42 0.9 165.56 
Poultry manure (ton ha-1)   
2 18.39b 20.41b 6700.88b 
4 19.91a 21.75a 7014.19b 
6 20.79a 21.97a 7210.80a 
LSD 1.16 1.10 202.2 
Farm yard manure  (ton ha-1)   
2 18.54b 20.35b 6622.66c 
4 19.02b 21.36b 6944.47b 
6 21.53a 22.41a 7358.74a 
LSD 1.10 1.0 204.55 
Nitrogen (kg ha-1)    
60 19.09b 21.09 6828.32b 
90 20.30a 21.41 7122.26a 
LSD 1.09 Ns 155.65 
Control vs. Rest     
Control 15.94 16.53 5563.51 
Rest 19.69 21.37 6975.29 
Interactions P-Value P-Value P-Value 
PMxFYM 0.33  ns  0.46 ns 0.16 ns 
PMxN 0.98  ns 0.03 ns 0.79 ns 
FYMxN 0.03 *  (fig. 06) 0.00 * (fig. 08) 0.75 ns 
PMxFYMxN 0.63 ns 0.30 ns 0.15 ns 
YxPM 0.11 ns 0.39 ns 0.01* (fig. 10 ) 
YxFYM 0.00* (fig. 07) 0.15 ns 0.05 ns 
YxN 0.70 ns 0.88 ns 0.04 * (fig. 11) 
YxPMxFYM 0.76 ns 0.01 * (fig. 09) 0.61 ns 
YxPMxN 0.71 ns 0.97 ns 0.31 ns 
YxFYMxN 0.44 ns 0.37 ns 0.14 ns 
YxPMxFYMxN 0.73 ns 0.31 ns 0.01* (fig. 12) 

Ns= non significant, *= significant at P-Valve < 0.05 
Mean followed by same letter(s) with in the same category are not different statistically using least significant difference (LSD) 

test at 5% level of probability. 
 

 
Figure A. Total monthly rainfall (mm) during experiment 

 

 
Figure 1. Grains yield of wheat as affected by interactive effect poultry manure x nitrogen 
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Figure 2. Grains yield of wheat as affected by interactive effect of year x poultry manure x nitrogen 

 

 
Figure 3. Harvest index as affected by interactive effect of poultry manure x farm yard manure 

 

 
Figure 4. Harvest index as affected by interactive effect of poultry manure x farm yard manure x nitrogen  

   

   
Figure 5. Harvest index as affected by interactive effect of year x poultry manure x farm yard manure x nitrogen 

 

 
Figure 6. Crop growth rate of mung bean as affected by interactive effect of poultry manure x nitrogen 

 

 
Figure 7. Crop growth rate of mung bean as affected by interactive effect of year x farm yard manure 
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Figure 8. Pods plant-1 of mung bean as affected by interactive effect of poultry manure x nitrogen 

 

 
Figure 9. Pods plant-1 of mung bean as affected by interactive effect of farm yard manure x nitrogen 

 

 
Figure 10. Biological yield of mung bean as affected by interactive effect of year x farm yard manure 

 

 
Figure 11. Biological yield of mung bean as affected by interactive effect of year x nitrogen 

 

 
Figure 12. Biological yield of mung bean as affected by interactive effect of year x poultry manure x farm yard manure x nitrogen 

 

Conclusion and Recommendations  
 It is concluded from the present study that integrated use of organic and inorganic sources are useful for wheat 
and it also contribute significant amount of nutrients to preceding mung bean crop. The plots which received 
combined dose of 6 tons poultry manure 6 tons farm yard manure and 90 kg nitrogen ha-1 produced higher yield. Our 
results suggested that the integrated use of urea PM and FYM performed better in terms of improving productivity 
and yields of wheat 
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