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Organic and mineral nitrogen (N) fertilizers are important measures to increase wheat yield and sustain 
fertility and productivity of soil. Field experiments were therefore carried out to study the effect of 
different organic (composted and non-composted) and inorganic N fertilizer on wheat productivity, 
quality and soil fertility at Agronomy Research Farm, The University of Agriculture, Peshawar in winter 
2017-2018 and 2018-2019. The experiments were laid out in randomized complete block design with 3 
replications. Plot size of 3m x 4m having 10 rows with row to row distance of 30 cm was maintained. 
Wheat variety Pirsabak-2015 was sown at the seed rate of 120 kg ha-1. Organic sources of nitrogen (rice 
residue, mungbean residue and cattle manure) in two forms (compost and non-compost) with different N 
ratios (100% organic: 0% inorganic, 75% organic: 25% inorganic, 50% organic: 50% inorganic, 25% 
organic: 75% inorganic, 0% organic: 100% inorganic) were tested in the experiments. Urea was used as 
inorganic fertilizer source. A total of 120 kg N ha-1 was maintained from different nitrogen sources. The 
results of the experiments revealed significant effect of different sources, forms and ratios of nitrogen on 
wheat yield, quality and soil parameters. Among different organic sources of nitrogen, application of 
cattle manure enhanced grains spike-1 (52 grains), thousand grains weight (43.8 g), grain yield (3546 kg 
ha-1), harvest index (41.5%), grain crude protein content (14.1%), grain gluten content (21.4%), grain 
nitrogen content (2.26%), soil organic carbon (0.77%) and soil total nitrogen (0.094%). Use of organic 
nitrogen sources in compost form improved the grain yield, grain quality, soil total N and organic carbon 
content as compared with organic sources incorporated in non-compost form. Regarding organic-
inorganic N ratios, 50% organic and 50% inorganic nitrogen application produced higher grains spike-1 
(52), thousand grains weight (43.8 g), grain yield (3762 kg ha-1), harvest index (43.5%), grain wet gluten 
content (21.3%) and nitrogen content (2.28%). Plots that received sole organic nitrogen retained higher 
soil organic carbon (1.0%) and soil total nitrogen (0.092%). It is concluded that wheat crop performed 
better in soil applied with cattle manure as organic nitrogen source in compost form coupled with 
inorganic nitrogen in 50:50 ratios and hence recommended for further studies to authenticate higher 
wheat yield and soil fertility in the agro climatic conditions of Peshawar-Pakistan. 
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INTRODUCTION 
Worldwide, cereal crops are considered a major 
source of staple food which constitute greater 
portion (i.e. more than 50%) of human calories 

intake (Ahmad et al. 2011). Among cereal crops, 
wheat is grown most widely throughout the world 
on more than 215 million hectares area annually 
(Tester and Langridge, 2010; Nezhadahmadi et 
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al. 2013). According to Pakistan Economic Survey 
(2020), wheat production in Pakistan was 24.946 
million tons harvested from an area of 8.825 
million hectares. Wheat productivity and area 
under production for year 2019-20 was 2.5% and 
1.7% higher than previous year’s production 
(24.349 million tons) and cultivated area (8.678 
million hectares). The average wheat production 
which is about 2823 kg ha-1 (MNFSR, 2019) is not 
satisfactory to fulfill the food demands of 
increasing population. Hence, dire research 
initiatives are needed to be undertaken to 
increase and sustain the high quality of wheat 
production as well as ensure soil health. 
Every agricultural system requires judicious 
nutrients fertilization for improved production 
(Pasley et al. 2019). Among nutrients, nitrogen is 
a major macro-nutrient and its unavailability is 
often the main limiting factor in crop production 
(Shah et al. 2010). Hence, improving crop yield 
and grain quality is greatly concerned with 
improving N supply to the crop (Shi et al. 2012). 
Organic N fertilizers are important for improving 
crop yield and soil health on sustainable basis 
(Hati et al. 2006; Rasool et al. 2007). The 
agricultural and crop management practices differ 
in accordance with soil types, farmers’ resources 
and cropping rotations (sharma et al. 2013), 
however irrespective of soil, crop and crop season 
– organic amendments such as cattle manures, 
poultry manure, crop residues etc. are equally 
important for improving soil organic matter status 
and C dynamics (Aslam et al. 2010). 

The effectiveness of organic amendments is 
completely different in their non-composted form 
and composted form (Farhad et al. 2011). 
Compost is produced by decomposing the organic 
materials under controlled biological conditions. It 
is an important source of organic fertilizers which 
readily supply nutrients and improve organic 
matter content in soil (Ahmad et al. 2008). 
Compost is highly effective in improving soil 
physico-chemical and biological properties 
(Gamal. 2009), organic matter and crop mineral 
nutrition (Sood, 2013) and thus benefits 
conventional agriculture by improving the 
efficiency of synthetic fertilizers (Walker et al. 
2008; Soheil et al. 2012). The integrated 
application of chemical and organic fertilizers 
ensures both i.e. higher crop production and 
sustaining soil health and environment by 
improving soil organic carbon pool (Pan et al. 
2009), nutrients availability and uptake especially 
NPK nutrients and the efficiency of applied 
fertilizers (Uyovbisere and Elemo, 2000; Bayu et 

al. 2006). 
The future demand is to bring significant increase 
in crop production in order to feed the growing 
population of world, and it may primarily depend 
on enhanced nutrients supply of crop in balanced 
and effective form (Yang et al. 2012). Therefore, 
this study envisaged the usefulness of a) various 
organic nitrogen amendments, viz., rice residues, 
mung bean residues and cattle manure, b) forms 
of organic nitrogen materials and c) ratios of 
organic-inorganic nitrogen sources for increasing 
wheat production and improving the grain quality 
and soil properties under semi-arid climate. 
 
MATERIALS AND METHODS 

Description of experimental site and soil 
characteristics 
Field experiments were carried out in the fields of 
Agronomy Research Farm, The University 
Agricultural Peshawar – Pakistan during 2017-18 
and 2018-19. This research farm is located at 
33.02° N latitude and 72.23° E longitude at an 
altitude of 361 m above sea level. Soil of the 
experimental site is clay – loam, calcareous, 
alkaline and low in NPK and organic matter. 
Climatic conditions of the area are semi – arid. 
The mean monthly data of rainfall (mm), minimum 
and maximum temperature is presented in Figure 
1, while physico – chemical properties of the 
experimental field are given in Table 1 and 
nutrients concentration of the organic materials 
used are given in Table 2. 
Table 1: Soil physico-chemical properties of 
the experimental site and field 

Description Values 

Silt (%) 49.5 

Sand (%) 8.4 

Clay (%) 42.1 

Textural class Silty clay loam 

Organic matter (g kg-1) 0.827 

Total nitrogen (%) 0.046 

CaCo3 (%) - 

pH 7.89 

Electrical conductivity (dS m-1) 0.23 

Phosphorus (mg kg-1) 4.02 

Potassium (mg kg-1) 98.6 

Zinc (mg kg-1) 0.79 
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Figure 1: Monthly rainfall (mm), minimum and maximum temperature (ºC) during growing season 
2017-18 and 2018-19. 
 
 
Table 2: N, P and K (%) content of the organic 
materials used in experiment 

Nitrogen sources 
Nutrients content (%) 

N P K 

Rice residues 0.61 0.47 0.52 

Mung bean residues 0.92 0.71 0.8 

Cattle manures 1.09 0.67 0.91 

 

Experimental design, field layout and crop 
management practices 
The experiment was laid out in Randomized 
complete block (RCB) design and each treatment 
was replicated three times. The field was 
ploughed twice at proper field capacity with the 
help of cultivator. Treatments were allocated to 
the respective plots and organic fertilizers sources 
were applied one day before sowing the crop. Plot 
size of 12 m2 was maintained. Each plot had 10 
rows with row – row distance of 30 cm. 
Recommended seed rate of 120 kg ha-1 was used 
for sowing wheat variety Pirsabak-2015. A total of 
120 kg N ha-1 was maintained from different 
organic (rice residue, mung bean residue, cattle 
manure) and inorganic (urea) nitrogen sources. 
Inorganic nitrogen was split into two doses; half 

was applied at sowing and remaining half was 
applied after first irrigation. Phosphorus and 
potassium was applied at @ 90 and 60 kg ha-1 
during seedbed preparation, while their sources 
were single super phosphate (SSP) and sulfate of 
potash (SOP), respectively. Other agronomic 
practices such as weeding, irrigation and thinning 
etc. were performed in all treatments uniformly. 

Compost preparation 
Compost pits were made for composting. The 
composting materials (rice residue, mung bean 
residue and cattle manure) were dumped in 
separate pits in moist condition and the pits were 
covered with plastic and were buried in the soil for 
one month. The composted materials were turned 
over on weekly basis in order to speed up the 
decomposition process and ensure uniform supply 
of oxygen. 

Procedure for data recording 

Grain yield observations 
Spikes from ten plants selected randomly in two 
central rows of each experimental unit were 
collected, sun dried and threshed by hands. The 
grains were then counted on digital grain counting 
machine and their average was calculated to get 
the numbers of grains spike-1. A composite 
sample of thousand grains was obtained randomly 
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from seed lot of each experimental treatment. The 
samples were then weighed using sensitive 
electronic balance and the weight was noted. 
Upon reaching harvest maturity, the six central 
rows of each experimental plot were manually 
harvested with help of hand-sickle, tied into small 
bundles and properly sun-dried. These small 
bundles were then separately threshed and grains 
were collected, cleaned and weighed. The 
recorded weight was then converted into kg ha-1 
through following formula.  

 
Grain quality characteristics 
The representative grain samples were taken from 
each treatment and dried in laboratory for 24 
hours at 100ºC in oven. The dried grains were 
then grounded to powder form, and sieved 
through a sieve of 0.2 mm to remove any solid 
particles. The fine powder was used for nitrogen 
contents determination through Kjeldahl method 
(Westerman, 1990). Nitrogen contents in percent 
were determined by using the formula; 

 
The nitrogen contents of grains obtained for each 
experimental were multiplied with 6.23 for 
determining the crude protein contents. Hand 
wash method was used to determined data on wet 
gluten content in wheat flour of each treatment 
(AACC, 2000). About 15 ml of water and 25 g of 
wheat flour was taken from each treatment, mixed 
and dough was made in a bowl. After an hour, 
dough was quietly pressed in cold tap water, 
allowing the washings passed through a fine sieve 
to take out the all starch and soluble matter. 
Starch removal was tested by pushing a little 
water from the ball into beaker and the cloudiness 
indicated that starch is still present. The ball was 
kept in cold water for an hour and water was 
squeezed with hands. The ball was placed in a 
tarred, flat bottom dish and weighed as wet or 
moist gluten. 

Soil quality observations 
The total nitrogen content of soil was determined 
calorimetrically using the protocols of Kjeldahl 
(Bremmer and Mulvaney, 1982). A soil sample of 
0.5 g was digested in the presence of digestion 
mixture with 3 ml concentrated sulfuric acid. 
Initially, the digestion was started at about 50ºC 
temperature which was gradually raised to 350ºC 
until the light greenish color appeared. Then, it 

was diluted upon cooling. A sample of 20 ml of 
diluted digestion was taken and distilled in the 
presence of NaOH solution (40%) and boric acid 
mixture indicator. Then, it was titrated against 
HCL solution and calculations were made after 
adjusting for blank reading. Organic carbon 
concentration in soil was determined using the 
modified protocols of Nelson and Sommers 
(1996). A well ground, air-dried soil sample of 1 
gram was mixed with concentrated sulfuric acid 
(20 ml) and 10 ml K2Cr2O7 (1N) solution for 60 
seconds. After cooling, it was diluted by adding 
200 ml water and filtered. Then, the filtrates were 
titrated against FeSO4.7H2O (0.5 N) and an 
indicator orthro-phenopthroleine was added drop-
wise till the color was seen to be changing from 
green to dark brown. A blank sample at the same 
time was also run. The readings were then 
recorded and the required data was obtained 
using the given formula. The oxidation rate for this 
whole process was supposed to be 75%. 

100
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Data analysis 
The recorded observations on agronomic, soil and 
quality traits were statistically analyzed according 
to the procedures of randomized complete block 
(RCB) design. Test employed for mean 
comparisons in case of significant differences was 
least significance difference (LSD) test at 5% 
significance level (Jan et al. 2009). 
 
RESULTS  

Effects on grain yield observations 
Data analysis showed significant effect of various 
nitrogen sources, forms and ratios on grains 
spike-1 and thousand grains weight of wheat 
(Table 3). 
Likewise, the grain yield and harvest index also 
increased significantly with application different N 
sources, forms and ratios. Among organic N 
sources, cattle manure gave best results by 
producing maximum grains spike-1 (52 grains), 
thousand grains weight (43.8 g) and grain yield 
(3546 kg ha-1) of wheat (Table 3).  
Similarly, grain yield and yield related parameters 
were improved where composted nitrogen was 
incorporated as compared with non-composted 
nitrogen incorporated plots. Regarding different 
nitrogen ratios, co-application of organic-inorganic 
nitrogen performed better than sole application 
either in organic or inorganic form. 
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Table 3: Effect of different sources, forms and ratios of nitrogen on grains spike-1, thousand 
grains weight, grain yield and harvest index of wheat. 
 

Sources (S) 

Grain yield observations 

Grains 
spike-1 

1000-grains 
weight (g) 

Grain yield 
(kg ha-1) 

Harvest Index 
(%) 

Rice Residue 49 b 41.6 c 3263 c 40.3 

Mung bean Residue 48 c 42.4 b 3351 b 40.9 

Cattle Manure 52 a 43.8 a 3546 a 41.5 

Forms (F) 
    

Composted 51 a 43.2 a 3514 41.7 

Non-composted 49 b 42.1 b 3259 40.0 

Nitrogen ratios (organic : inorganic) 
    

100 : 0 % 47 c 41.6 b 3049 d 38.3 c 

75 : 25 % 49 b 42.3 b 3192 c 39.6 b 

50 : 50 % 52 a 43.8 a 3762 a 43.5 a 

25 : 75 % 50 b 43.3a 3525 b 41.8 ab 

0 : 100 % 51 ab 42.2 b 3404 b 41.2 a 

LSD(0.05) 
    

Sources 1.103 0.6 101.0 NS 

Forms 0.901 0.5 82.5 1.09 

Nitrogen ratios 1.424 0.8 130.4 1.72 

Interaction 
    

S x F NS NS NS NS 

S x NR NS NS NS NS 

F x NR NS NS NS NS 

S x F x NR NS NS NS NS 

Means of each category followed by different letters are statistically different at 5% level of probability.  
“NS” = Non-significant 
 
However, the sole inorganic nitrogen produced 
higher grain yield and yield related attributes than 
sole organic nitrogen. The maximum grains spike-

1 (52 grains), thousand grains weight (43.8 g), 
grain yield (3762 kg ha-1) and harvest index 
(43.5%) of wheat were recorded when organic-
inorganic nitrogen in 50:50 ratios was applied 
(Table 3). 
 The planned mean comparison of control vs. 
fertilized plots indicated that the grains spike-1, 
thousand grains weight, grain yield and harvest 
index of fertilized plots were higher than control 
plots (Table 5). 

Effects on grain quality observations 
Application of different sources, forms and ratios 
of nitrogen significantly improved the grain quality 
of wheat (Table 4). The mean comparison effect 
of control vs. fertilized plots was also found 
significant (Table 5). Addition of cattle manure 
produced grains with higher nitrogen (2.26%), 
crude protein (14.1%) and gluten content (21.4%). 

Low-quality grains were harvested with rice 
residues incorporation. Likewise, the grain 
nitrogen content, crude protein and gluten content 
of composted N applied plots was higher than 
non-composted N fertilized plots (Table 4). 
Regarding nitrogen ratios, integrated application 
of nitrogen from organic and inorganic source in 
50:50 ratios improved the grain quality by 
producing grains containing higher nitrogen 
(2.28%), crude protein (14.2%) and wet gluten 
(21.3%) content. Incorporation of sole organic 
nitrogen sources produced poor quality grains. 
The mean comparison of control vs. fertilized 
effect showed that fertilized plots produced higher 
grain nitrogen, crude protein and gluten content 
than control plots (Table 5). 
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Table 4: Effect of different sources, forms and ratios of nitrogen on wheat grain and soil quality 
parameters 
 

Sources (S) 

Grain quality observations  Soil quality observations 

Grain nitrogen 
 (%) 

Grain crude 
protein (%) 

Grain wet 
gluten (%) 

 
Total nitrogen 

(%) 
Organic 

carbon (%) 

Rice Residue 2.07 b 12.9 b 20.0 c  0.079 b 0.69 b 

Mung bean Residue 2.11 b 13.2 b 20.6 b  0.080 b 0.70 b 

Cattle Manure 2.26 a 14.1 a 21.4 a  0.094 a 0.77 a 

Forms (F) 
   

 
  

Composted 2.21 13.8 20.9  0.090 0.75 

Non-composted 2.08 13.0 20.4  0.078 0.69 

Nitrogen ratios  (organic : inorganic) 
 

 
  

100 : 0 % 2.01 c 12.5 c 19.6 c  0.092  a 1.00 a 

75 : 25 % 2.12 b 13.2 b 20.5 b  0.091 a 0.82 b 

50 : 50 % 2.28 a 14.2 a 21.3 a  0.084 b 0.69 c 

25 : 75 % 2.21 a 13.8 a 20.7 b  0.081 b 0.59 d 

0 : 100 % 2.12 b 13.3 b 21.2 a  0.074 c 0.50 e 

LSD(0.05) 
   

 
  

Sources 0.059 0.368 0.354  0.005 0.040 

Forms 0.048 0.301 0.289  0.004 0.033 

Nitrogen ratios 0.076 0.475 0.457  0.007 0.052 

Interaction 
   

 
  

S x F NS NS NS  NS NS 

S x NR NS NS NS  NS NS 

F x NR NS NS NS  NS NS 

S x F x NR NS NS NS  NS NS 

Means of each category followed by different letters are statistically different at 5% level of probability.  
“NS” = Non-significant 

Table 5: Planned mean comparison effect of control vs. fertilized plots. 

Observations Control Fertilized Significance 

Grain yield 

Grains spike-1 36 50 ** 

1000-grains weight (g) 37.7 42.6 ** 

Grain yield (kg ha-1) 2314 3387 *** 

Harvest Index (%) 34.5 40.9 ** 

Grain quality 

Grain nitrogen concentration (%) 1.53 2.15 ** 

Grain crude protein content (%) 9.6 13.4 ** 

Grain wet gluten content (%) 17.2 20.6 *** 

Soil quality 
Soil total nitrogen (%) 0.039 0.084 ** 

Soil organic carbon (%) 0.43 0.72 *** 

 
DISCUSSION 

Our results suggested that addition of cattle 
manure proved to be superior over other sources 
and increased the grains number per spike 
(44.3%) and thousand grains weight (16.1%) than 
control plots. Likewise, grain yield and harvest 
also increased with cattle manure. Most of the 

cultivated soil of Pakistan is deficit in organic 
matter and essential nutrients (Shah et al. 2010), 
therefore, addition of nutrients from organic 
materials improved the crop growth and so the 
grains spike-1 and yield. The probable explanation 
for heavier grains might be that N application from 
cattle manures increased the photosynthetic 
performance of crop (Akhtar et al. 2019; Gangwar 
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et al. 2006) and produced more assimilates 
(Masood et al. 2014). Later on these assimilates 
moved to sink and produced more grains of higher 
weight (Agbede et al. 2008). Iqtidar et al. (2006) 
said that increase in crop yield and yield related 
parameters might be due positive effect of 
nitrogen from cattle manure which promoted crop 
vigorous growth. In our study, plots treated with 
compost increased the grains spike-1 and 
thousand grains weight by 4.2 and 2.6%, while 
grain yield and harvest index by 7.8 and 4.2% 
respectively, over non-compost. Composted 
organic materials decompose easily and quickly 
release nutrients as compared to residues or 
manures (Guzman et al. 2006), therefore, its 
addition increases water retention (Gooding et al. 
2007), nutrients availability (Celik et al. 2004; 
Ahmad et al. 2012) and ultimately crop yield and 
productivity (Jackson et al. 2004). According to 
Sarwar et al. (2008) compost is a rich source of 
organic matter content and essential crop 
nutrients and its application greatly improve the 
soil properties which may ultimately enhance crop 
yield and production. Similar results are reported 
by Muneshwar et al. (2001) and Scotti et al. 
(2015) who found higher wheat yield with addition 
of composted FYM.  

Our results indicated that yield and yield 
related components were increased with addition 
of organic and chemical nitrogen in 50:50 ratios, 
whereas lower yield was recorded with sole 
organic nitrogen. Zhang et al. (2020) reported that 
partial substitution of synthetic fertilizers with 
manures increased crop biological and grain yield. 
Arshad et al. (2004) and Kimeto et al. (2004) 
indicated that coupling organic nutrients with 
mineral fertilizers increased the soil fertility and 
crop production. Integrated use of organic–
inorganic sources of plants’ nutrients enhanced 
the use efficiency of synthetic fertilizers (Abedi et 
al. 2010) and thus produced maximum crop yield 
and reduced the cost of production 
(Bhattacharyya et al. 2007; Tilahun et al. 2013). 
Likewise, Singh et al. (2014) and Sharma et al. 
(2013) stated that organic manures amendment 
combined with synthetic nutrients sources 
increased the efficiency of inorganic fertilizers and 
resulted in higher biomass and yield of wheat 
crop. 

In our study, we found that addition of cattle 
manure improved the grain quality by increasing 
the grain nitrogen crude protein and gluten 
content. The improved seed quality with cattle 
manure might be due to higher photosynthetic 
performance (Hammad et al. 2011) and dry matter 

accumulation (Holik et al. 2018) which resulted in 
better grain nitrogen, crude protein and gluten 
content (Iannelli, et al. 2014). 
Channabasanagowda et al (2008) reported that 
the optimum nutrients availability and higher N 
uptake might have caused the higher grain 
nitrogen content along with crude protein and 
gluten content. Du et al. (2020) found that addition 
of organic manures (cattle manures) improved 
crop nutrition which led to higher lipid metabolism 
and consequently increased the seed protein 
content. Our results revealed that the grain quality 
of composted organic manures applied plots was 
higher than non-composted organic manures 
applied plots. The possible reason might be the 
enriched nutrients composition of compost and 
their ability to improve nutrients availability and 
uptake (Rocio et al. 2011). Pane et al. (2015) 
found that composted organic materials has 
greater tendency to provide nitrogen to crop and 
boost the physiological process which might have 
increased the grain nitrogen, protein and gluten 
content. We found that grain quality parameters 
significantly differed among different nitrogen 
ratios. Addition of nitrogen 50% from organic and 
50% from mineral source increased the grain N, 
crude proteins and gluten content. However, 
nitrogen from sole organic source had grains of 
poor quality. Organic manures coupled with 
mineral fertilizers improve the seed quality by 
increasing the effectiveness of chemical fertilizers 
through enhanced availability and uptake of plants 
nutrients (Zeidan and Kramany, 2001; Alam et al. 
2006). Also, the co-application of both sources 
deal with lower soil fertility and poor soil structure, 
which later on result in high quality grains (Ali et 
al. 2005). Similar results are reported by Behera 
et al. (2007) who stated that higher grain N and 
gluten concentration might be due to application 
of both sources (organic & inorganic) in 
combination which continuously supplied nutrients 
for longer time. Similarly, Shah et al (2010) 
indicated higher N uptake and grain protein and 
gluten content in plots where organic manures 
were integrated with urea. The lower grain quality 
in sole organic nitrogen treatments might be due 
to slow release and lower supply of nutrients from 
manures as compared with integrated supply of 
both sources (Gill and Meelu, 2004). Similar 
results have been documented by Khaleque et al. 
(2008), Khurana et al. (2008), Ahmad et al. 
(2011), Jan and Noor (2011) and Holik and 
Kunzová, (2018).  

Addition of organic manures can greatly alter 
the soil physico-chemical and biological 



Khan and  Anwar                                                                  Improving wheat yield and quality through nitrogen 

 

    Bioscience Research, 2022 volume 19(1): 68-80                                                             75 

 

characteristics which may lead to formation of 
fertile and productive soil (Zeidan and Kramany, 
2001; Muhammad and Khattak, 2009). Our results 
suggested that soil total N and organic carbon 
was higher with addition of cattle manure as 
compared to mung bean and rice residues. 
Rasoulzadeh and Yaghoubi (2010) found that 
higher soil total N and organic carbon content with 
cattle manures addition might be because of 
improved biochemical properties and supply of 
large amount of NPK and other micro nutrients. 
Huang et al. (2007) and Haghighat et al. (2013) 
documented that higher organic carbon and total 
nitrogen in soil might be due nutrients-rich 
composition, optimum C/N ratio and slow 
mineralization of cattle manures which resulted in 
reduced nutrients losses. Soil organic carbon and 
total N content were higher in compost amended 
plots as compared to non-composted organic 
sources. The reason for this increase might be 
that compost improved soil nutrients and quality 
by replenishing organic matter and providing 
certain macro and micro nutrients (Jensen et al. 
2005). Similar findings are documented by Zhao 
et al. (2020) who observed higher soil organic 
carbon dynamics, enzymes activity and soil total 
nitrogen with addition of compost. It is evident 
from our findings that soil organic carbon and N 
content were higher when sole organic N source 
was incorporated, whereas sole urea fertilized 
plots had lower soil total N and organic carbon 
content. Arif et al. (2020) reported greater and 
positive effect of organic materials (FYM and PM) 
when applied alone on soil organic carbon 
content. Ali et al. (2011) found that sole 
application of 10 tons ha-1 FYM showed higher 
organic carbon content in soil. Similarly, Du et al. 
(2020) also reported that organic carbon, total and 
available N, enzymatic activity and their biomass 
in organic manures amended soil was higher than 
mineral fertilizers added soil. Yu et al. (2020) 
observed positive effect of natural or organic 
fertilizers on soil and reported that soil N, P, K and 
C content, available P and organic matter were 
improved with application of FYM. 

Control vs. fertilized plots effect 
Nitrogen being macro nutrient is required by 

crop for higher growth and yield (Zotarelli et al. 
2012). Our results indicated that grains spike-1, 
thousand grains weight, grain yield and harvest 
index increased by 38.9, 13.0, 46.6 and 18.6% 
respectively, with addition of nitrogen as 
compared to control treatments. Increase in yield 
and yield related components might be because 

of nitrogen important role in plant physiological 
process such as photosynthesis, enzymes 
activation and dry matter formation etc. (Iqbal et 
al. 2010; Huang et al. 2007). Nitrogen application 
promotes plant vigorous growth (Lloveras et al. 
2001), improves soil water holding capacity and 
availability of macro and micro nutrients (Khan et 
al. 2008), due to which N-fertilized plots produced 
higher grain yield and yield related attributes than 
control plots (Iqtidar et al. 2006; Matsi et al. 2003). 
Pandiaraj et al. (2015) and Jan et al. (2002) and 
also indicated higher grain yield and harvest index 
with optimum supply of nitrogen.  

Improving the quality of wheat and soil fertility 
is the most important objective along with 
increasing yield and production. Our results 
showed that grain N, crude protein and gluten 
content of N-fertilized plots were 40.5, 39.6 and 
19.8% respectively, higher than control plots. 
Likewise, the fertilized plots had 115.4% and 
67.4% higher soil total N and organic carbon than 
control plots. Abad et al. (2004) reported that 
increasing nitrogen supply to crop significantly 
enhanced the grain crude protein and gluten 
content. Blankenau et al. (2002) found that 
nitrogen fertilization at higher rates was more 
effective in increasing grain nitrogen and total N 
uptake by plants. Our results are in line with Yang 
et al. (2011) who evaluated different spring wheat 
varieties and found increase in grain and straw 
nitrogen content with nitrogen fertilization. 
Similarly, Blanco-Canqui et al. (2020) found 
significant improvement in soil biological 
characteristics, soil N and organic carbon content 
to crops through organic nitrogen fertilization in 
soil. Rasoulzadeh and Yaghoubi (2010) found that 
higher soil total N and organic carbon content with 
nitrogen addition from cattle manures might be 
because of improved biochemical properties and 
supply of large amount of NPK and other micro 
nutrients. Similar results are reported by Luo et al. 
(2020) and Walker et al. (2008) who found higher 
soil NPK content, organic matter and organic 
carbon in nitrogen fertilized plots than control 
plots. 

Effects on soil total N and organic Carbon 
Amongst N sources, addition of cattle manure 

significantly enhanced soil quality attributes and 
resulted in higher soil total nitrogen (0.094%) and 
organic carbon (0.77%) contents after wheat 
harvest (Table 4). Lower soil total N (0.079%) and 
organic carbon (0.69%) content was determined 
in rice residues amended plots. Incorporation of 
organic sources in composted form resulted in 
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higher soil total nitrogen and organic carbon 
concentration as compared to non-composted 
form. Regarding N ratios, nitrogen and organic 
carbon concentration in soil was higher with 
addition of 100% nitrogen from organic sources 
followed by integrated organic-inorganic N 
application in 75:25 ratios. Soil quality was 
deteriorated with sole inorganic nitrogen fertilizer 
application. The planned mean comparison effect 
of control vs. fertilized plots indicated maximum 
soil nitrogen (0.084%) and organic carbon 
(0.72%) content in fertilized plots than control 
plots (Table 5).  
 
CONCLUSION 

Based on the data obtained, results and 
discussion, it can be concluded that; 

Nitrogen application from organic sources 
improved wheat productivity, grain quality and soil 
fertility. 

Application of nitrogen from cattle manures 
improved wheat yield by 53.2% as compared with 
control followed by mung bean residues (44.8%). 
Similarly, cattle manures improved the grain 
quality be enhancing the grain N, crude proteins 
and gluten content and also increased the soil 
organic C and total N content. 

Application of organic N sources in the form of 
compost improved wheat yield by 40.8% and 
7.8% as compared with control and non-compost 
form, respectively. Likewise, the organic material 
in compost forms improved soil total N (15.8%) 
and organic C (9.6%) as compared to non-
compost form. 

Application of N 50% from organic and 50% 
from inorganic (Urea) source increased wheat 
yield (62.5%) and grain quality as compared to 
control treatments.  

Application of 100% N from organic sources 
increased soil organic carbon and soil total N 
content as compared with other treatments as well 
as control treatments. 

It is concluded that application of cattle 
manure in the form of compost coupled with 
inorganic N in 50:50 ratios increased crop yield, 
quality and fertility of soil and hence 
recommended for further studies to authenticate 
higher wheat yield, quality and soil fertility under 
Peshawar valley conditions. 
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