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ABSTRACT  
Manure not only supplies many nutrients for crop production, but it is also a valuable 
source for increasing soil organic matter content and improving soil structure. To in-
crease organic manure content as well as improve the wheat production adding plant 
residues and livestock to soil is necessary. The experiment was conducted in Shavoor 
Research Station to determine seed yield and soil physical characteristics under differ-
ent amounts and sources of organic manure through combined split plot experiment 
based on randomized complete blocks design with three replications for a duration of 
five mentioned years. Main plots included seven types of organic manure (cattle and 
hen manures, sugarcane filter cack and bagasse, wheat straw and green manure which 
were compared with control) and three amounts of manure (2.5, 5 and 10 t.ha-1) witch 
belong to sub plots. Result of analysis of variance indicated the effect of different types 
of organic manure on seed yield, 1000-seed weight, number of spike per square meter, 
spike length, plant height, bulk density and infiltration rate was significant. Also the 
effect of year and different amounts of organic manure on all measured traits instead 
bulk density, infiltration rate and number of spike per square meter was significant. 
Wheat straw plays a major role in improving the physical properties of the soil. Sugar-
cane filter cack, sugarcane bagasse and cattle manure (at least 2.5 t.ha-1 for four years 
or more) had a positive effect of increasing wheat yield, seed weight, number of spike 
per square meter, spike length and plant height.  
Keywords: Agronomic traits, Crop residue, Infiltration rate.  
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INTRODUCTION 
The knowledge of the physical prop-

erties of soil is essential for defining 
and/or improving the soil health to 
achieve optimal productivity for each 
soil/climatic condition. The physical 
characterization of soil in the field de-
pends strongly on its spatial and tempo-
ral variability. There is a strong growing 
realization that yields are limited by the 
physical conditions rather than plant 
nutrient status in the soil (Indoria et al., 
2016). Wheat is the national staple food 
in forty-three countries. According to 
the statistics of the Food and Agricul-
ture Organization (FAO), during 2013-
2014 growing season, 690 million tons 
of wheat were produced and it is esti-
mated that up to 698 million tons will 
be produced in 2016- 2017 growing 
season. The experts contend that the 
amount of the annual wheat production 
must be 2% higher than the annual de-
mand. The world does not have enough 
potential for increasing the soil level 
cultivated with wheat; therefore in order 
to increase the wheat production, we 
have to increase the productivity of the 
fields which have been cultivated with 
wheat (FAO, 2017). There is a need to 
increase the yield of wheat per unit area 
in the world to fulfill its demands as a 
result in the rapid growth of the world’s 
population. The use of modern varieties 
of wheat and judicious fertilization are 
the important factors which can help the 
increase of wheat production. It is well 
recognized that crop productivity de-
pends on adequate plant nutrient and 
organic matter content of the soil (Me-
hraban, 2013). Manure plays an impor-
tant role in improving physical, chemi-
cal and biological properties of the soil. 
Manures contain a low concentration of 
plant nutrients and they have a slow act-
ing nature, organic manure alone may 
fail to tend the high nutritional require-
ments of crops (Hossian et al., 2002). 

Continuous addition of manures to the 
soil increase its organic matter content 
year after year, improving physical and 
chemical soil properties (Bohme and 
Bohme, 2006). Surface management 
and crop residue management practices 
alter the pattern of water entry into the 
soil. Improvement of soil situation in-
volves providing a suitable soil struc-
ture, increasing soil cation exchange 
capacity, increasing the quantity and 
availability of plant nutrients in addition 
to furnishing the microbial activities 
(Sikora and Azad, 1993). The applica-
tion of farmyard manure to soil has 
been practiced for many centuries, and 
its application to soil have increased 
crop yield, improved soil fertility, in-
creased soil organic matter, increased 
microbiological activities and improved 
soil structure for sustainable agriculture 
for further years (Blair et al., 2005; 
Kundu et al., 2006). Organic manures 
including sheep manure, cattle manure 
and hen manure may be used for crop 
production as substitute of chemical fer-
tilizers because the importance of or-
ganic manures cannot be overlooked 
(Abbas et al., 2012). Using manure in 
wheat production through cropland is an 
alternative method to reduce feedlot en-
vironmental impact (EPA, 2001) and 
thus to achieve an integrated farming 
system (Gupta et al., 2012). The pro-
longed and over usage of chemicals has 
however, resulted in human and soil 
health hazards along with environ-
mental pollution. Farmers in the devel-
oped countries are therefore, being en-
couraged to convert their existing farms 
into organic farm (Yadav et al., 2013). 
Organic materials act as chelating 
agents and hold the minerals desorbed 
from the soil. During the decomposition 
of organic matter, acids are also pro-
duced which increase the availability of 
mineral nutrients in the soil for plants 
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(Lorenz and Maynard, 1980). Cheraghi 
et al. (2016) studied the effect of or-
ganic manure and phosphorus fertilizer 
on yield and yield components of bread 
wheat and reported that the combined 
application of organic manure or vermi-
compot with chemical fertilizer has a 
better effect on yield and yield compo-
nents of common wheat rather than sin-
gle application. On the other hand com-
bined application of organic and chemi-
cal fertilizers had more efficiency due to 
some positive interaction between their 
microorganisms in the soil that led to a 
synergistic effect and therefore lead to 
an increase in seed yield. Lotfi Jala-
Abadi (2012) evaluated the different 
fertility systems associated with wheat 
cultivars production and reported that 
wheat yield and its component can be 
raised significantly by modifying agro-
nomic practices. Yields were increased, 
by application of animal manure and 
bio-fertilizer, as well as application of 
inorganic nutrients. The integrated use 
of animal manure and bio-fertilizer per-
formed better than the use of inorganic 
fertilizer or animal manure alone. Most 
southwestern lands of Iran, especially 
Khuzestan province, are poor in organic 
matter, hence their organic carbon con-
tent is less than 1%; therefore, increas-
ing the amount of organic matter is nec-
essary. One of the possible ways to 
overcome this problem is gradual, but 
continuous addition of organic fertiliz-
ers from available resources in the prov-
ince. This study was conducted to 

evaluate the effect of different sources 
and amounts of organic manure on 
wheat yield and improvement of soil 
physical properties.  
 
MATERIALS AND METHODS  
Field and treatments information  

The experiment was carried out in 
Shavoor Research Station to determine 
seed yield and soil physical characteris-
tics under different amounts and sources 
of organic manure via combined split 
plot experiment based on randomized 
complete blocks design with three repli-
cations in a duration of five years 
(1998-2003). The main factors included 
seven types of organic manure (cattle 
and hen manures, sugarcane filter cack 
and bagasse, wheat straw and green 
manure which were compared with con-
trol; without using any organic manure) 
and three amounts of manure (2.5, 5 and 
10 t.ha-1) which belonged to the sub fac-
tor. Research field was located in 70 km 
North of Ahvaz at longitude 48 27′E 
and latitude 31 50' N in Khuzestan 
province (South west of Iran). The alti-
tude, average annual rainfall, tempera-
ture, and evaporation in the region are 
32m, 240 mm, 22 C and 3000 mm, re-
spectively. Soil characteristic are pre-
sented in Table 1. Wheat cultivar used 
in this research was Chamran. Area of 
each sub plots was 18 square meters, 
distance between sub plots, main plot 
and replication was 1, 2 and 5 m, re-
spectively.  

 
Table 1. Soil properties of studied field 

Depth 
(cm) 

ECe 
(ds.m-1) 

pH 
O.C 
(%) 

Soil 
texture 

P 
(ppm) 

K 
(ppm) 

Fe 
(ppm) 

Cu 
(ppm) 

Mn 
(ppm) 

Zn 
(ppm) 

0-30 3.55 7.5 0.58 
Clay 
Loam 

10.77 249 9.4 1.2 8.4 0.5 

 
Farm management  

Fertilizers were added to the soil 
based on soil tests and the recommenda-
tions of the Iranian Soil and Water Re-

search Institute at the planting stage (in-
stead nitrogen element). Urea fertilizer 
was used at 250 kg.ha-1 (half at planting 
stage and the rest was applied at stem 
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elongation). Also triple super phosphate 
(100 kg.ha-1) and zinc sulfate (25 kg.ha-

1) were used. In order to accelerate the 
decomposition of organic manure, per 
every ton of manure, 30 kg.ha-1 of urea 
was used simultaneously with the mix-
ing of manure with soil. Weeds were 
controlled through topic (0.8 L.ha-1) and 
granestar (15 gr.ha-1) herbicides at the 

beginning of tillering stage. Irrigation 
was done after planting the seeds and 
the first irrigation was considered as the 
planting date while the rest irrigations 
were done as required and based on 
rainfall in plots. Table 2 shows five year 
average of chemical analysis of differ-
ent types of organic manure.  

 
Table 2. Result of analysis samples of organic manure 

Samples 
description 

C/N 
Moisture 

(%) 
Dry  

matter (%) 
N 

(%) 
O.C 
(%) 

P 
(ppm) 

K 
(ppm) 

Fe 
(ppm) 

Cu 
(ppm) 

Mn 
(ppm) 

Wheat 
straw 

65 9 91 0.74 48 887 1.74 872 14.4 62 

Hen  
manures 

14 7 93 2.72 38 6040 1.0 5374 30.5 300 

Cattle  
manures 

21 6.8 93.2 1.47 31 8096 2.97 7092 31.5 416 

Sugarcane 
bagasse 

32.5 44 56 1.59 52 368 0.17 408 4.3 24 

Sugarcane 
filter cack 

49.5 54 46 0.99 49 11102 0.28 4400 58.0 54 

 
Traits measure  

In order to determine the yield and 
yield components, after eliminating the 
marginal effects samples were taken 
from an area of 1m2. In order to deter-
mine the number of spikes per unit area, 
the spikes were taken from an area of 1 
m2 and their mean was considered as 
the number of spikes per unit area. Two 
500 seed samples were randomly se-
lected by each plot and if the weight 
difference of the two samples was less 
than 5%, the total weight of the two 
samples was considered as weight of 
1000-seed. After full maturity of the 
seeds, the spikes were taken from the 3 
middle lines of each plot in an area of 
1m2 and the seed yield of each plot with 
moisture of 14% was calculated per unit 
area. The rate of water infiltration in the 
soil was calculated with using the 
Kostiakov (1932) model:  
Eq. 1. I= b/1-a × t (1-a)  

I= Infiltration rate (cm.hour-1), t= time, 
a, b= Experimental coefficients. There-
fore, after harvesting a certain volume 

of soil from different depths of the soil 
after harvesting, sampling was done 
from intact soil. So after harvesting of a 
certain volume of soil from depths, 0-
10, 10-20 and 20-30 cm, samples were 
heated in an oven at 100 °C for 24 hours 
to calculate the dry weight of the soil. 
Then, by considering the size of the 
samples, the bulk density of the soil was 
measured.  
 
Statistical analysis  

Analysis of variance and mean com-
parisons were done via MSTAT-C 
software and Duncan multiple range test 
at 5% probability level. Correlation be-
tween measured traits was done with 
Minitab software (Ver.14).  
 
RESULTS AND DISCUSSION  
Seed yield  

Result of analysis of variance indi-
cated that the effect of year, different 
sources and amounts of organic manure 
on seed yield was significant at 1% 
probability level, but interaction effect 
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of treatments was not significant (Table 
3). Table 4 shows that in the total of 5 
years, the 4th and 5th years of experi-
ment, had the best results in seed yield 
and had a significant difference with the 
other years, followed by the first, third 
and second years, respectively. These 
results indicate that the minimum 
amount of time required to obtain the 
desired result from organic manure use 
(from any source) for increasing wheat 
yield is 4 consecutive years. Neverthe-
less, in the following years, there was 
an expected increase in wheat yield, but 
it was less. The lowest yield is related to 
the second and third years, because dur-
ing these years the activity of the soil 
microorganisms has already reached its 
maximum rate (due to the increase of 
the source of food) and given that the 
level of nutrient storage has not yet 
reached the level to feed them, the exist-
ing soil storage was consumed and this 
led to decrease in yield. In the first year, 
due to the fact that the microbial activ-
ity of the soil has not yet reached its op-
timum level, organic manure as a source 
of nutrition led to an increase in wheat 
yield. Results of mean comparison 
showed in different amounts of organic 
manure, the minimum seed yield (4297 
kg.ha-1) was observed in 10 t.ha-1 and 
the highest one (4411 kg.ha-1) was 
found in 2.5 t.ha-1 treatment (Table 5). 
Also the comparison of different types 
of organic manure revealed that the 
highest seed yield (4772 kg.ha-1) be-
longed to sugarcane filter cack treat-
ment, followed by, sugarcane bagasse 
(4467 kg.ha-1) and cattle manure (4452 
kg.ha-1) treatments. The lowest effect on 
seed yield belonged to wheat straw 
(4019 kg.ha-1), green manure (4022 
kg.ha-1), control (4321 kg.ha-1) and hen 
manure (4415 kg.ha-1), respectively (Ta-
ble 6). In wheat straw treatment, yield 
loss was related to the high ratio of car-

bon to nitrogen which causes nitrogen 
loss in the soil due to the intense activ-
ity of microorganisms and the high con-
sumption of nitrogen in the soil, and so 
need more time to decay than other 
treatments (Prasad and Sinha, 2000). 
Hen manure treatment in all studied 
years did not produce optimum yield 
due to severe lodging plants at grain 
filing period. As shown in table (2), the 
highest nitrogen content between or-
ganic manures belonged to the hen ma-
nure, also, the highest plant height 
(100.20 cm) and spike height (8.96 cm) 
are related to that treatment (Table 6), 
due to the mentioned reason expected 
for lodging crop. Also, lodging was ob-
served in sugarcane filter cake and cat-
tle manure treatments, especially at lev-
els of 5 and 10 tons per hectare. Mam 
Rasul et al. (2015); Morris et al. (2009); 
Tahir et al. (2011); Tayebeh et al. 
(2010) have pointed similar results in 
this regard.  
 
Seed weight  

According to the result of analysis of 
variance, effect of year, different 
sources and amounts of organic manure 
on seed weight was significant at 5% 
probability level, but interaction effect 
of treatments was not significant (Table 
3). Comparison of different years indi-
cated that the fifth year had the highest 
amount (38.70 gr) of seed weight and 
the second year had the lowest one 
(35.94 gr) (Table 4). Mean comparison 
result of different amounts of organic 
manure showed that the maximum and 
minimum amount of seed weight be-
longed to 2.5 t.ha-1 (37.73 gr) and 10 
t.ha-1 treatment (37.09 gr) (Table 5), 
respectively. Among different sources 
of organic manures, sugarcane filter 
cack had highest amount (38.67 gr) of 
seed weight and wheat straw treatment 
had the lowest one (36.01 gr) (Table 6).  
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Table 3. Combined analysis of variance of measured traits 

Infiltration 
rate

 
Bulk 

density 
Plant 
height 

Spike 
length 

Number of spike 
per square meter 

Seed 
weight 

Seed 
yield 

Group 
3 

Group 
2 

Group 
1 

S.O.V 

7.185* 0.112* 102.466** 9.037** 20429.98ns 77.15* 53396.74** 3 3 4 Year 
0.677ns 0.020ns 15.47ns 2.884ns 13109.87ns 3.078ns 66553.67ns 6 6 10 Replication*Year 

1.063* 0.033* 189.50** 5.129** 15774.25* 31.494* 31882.396** 6 6 6 
Different type of 

OM 

0.575ns 0.026ns 77.083ns 1.920ns 12054.96ns 8.903ns 2054ns 12 18 24 
Year* different type 

of OM 
0.441 0.009 11.76 0.995 11271.15 2.144 53364.87 36 48 60 Error I 

0.349ns 0.001ns 11.98** 2.704** 10370.48* 7.779* 34277.68** 2 2 2 
Different amount of 

OM 

0.298ns 0.003ns 9.87ns 2.878ns 10621.78ns 1.820ns 48670.96ns 4 6 8 
Year* different 
amount of OM 

0.262ns 0.005ns 5.61ns 0.568ns 11092.79ns 1.490ns 31425.14ns 12 12 12 
Different type of 

OM*different 
amount of OM 

0.172 0.005 6.01ns 0.474ns 11343.63ns 1.893ns 34171.28ns 24 36 48 
Year*different type 

of OM*different 
amount of OM 

0.220 0.005 4.31 0.463 11507.99 0.947 34162.48 84 112 140 Error II 
8.81 7.78 5.31 8.21 6.57 2.60 8.43 - CV (%) 

OM: Organic matter  

Group 1: include Seed yield, Seed weight, Bulk density cover five years information. 

Group 2: include Plant height cover four years information. 

Group 3: include Spike height, Number of spike per square meter, Infiltration rate cover three years information. 

ns, * and ** are non-significant and significant at 5 and 1% probability levels, respectively. 

                                                                                                                                            6 
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Table 4. Mean comparison effect of year on measured traits 

Infiltration 
rate (cm.hour-1)

 
Bulk 

density (gr.cm-3) 
Plant 

height (cm) 
Spike 

length (cm) 
Number of spike 
per square meter 

Seed 
weight (gr) 

Seed yield 
(kg.ha-1) 

Year 

0.55b 1.353b 98.76b 8.460a 533.0a 37.90b 4708*b 1 
0.35c 1.300d 96.71d 8.556a 452.9a 35.94d 2799d 2 
1.01a 1.341c 97.70c 7.857b 563.1a 36.70c 4253c 3 

-- 1.383ab 99.65a -- -- 37.98b 4998ab 4 
-- 1.411a -- -- -- 38.70a 5004a 5 

*Similar letters in each column show non-significant difference at 5% level in Duncan’s multiple rang test. 

 
Table 5. Mean comparison of effect of different a mount of organic manure on measured traits 

Infiltration  
rate (cm.hour-1)

 
Bulk  

density (gr.cm-3) 
Plant 

height (cm) 
spike 

length (cm) 
Number of spike 
per square meter 

Seed  
weight (gr) 

Seed yield  
(kg.ha-1) 

Different amount  
of organic manure (t.ha-1) 

0.54a 1.360a 98.61a 8.508a 563.0a 37.73a 4411a 
2.5 

0.68a 1.356a 98.15ab 8.270ab 497.0b 37.19ab 4349ab 5 
0.67a 1.355a 97.86b 8.095b 489.1b 37.09b 4297b 10 

*Similar letters in each column show non-significant difference at 5% level in Duncan’s multiple rang test. 

 
Table 6. Mean comparison of effect of different type of organic manure on measured traits 

Infiltration  
rate (cm.hour-1)

 
Bulk  

density (gr.cm-3) 
Plant  

height (cm) 
Spike  

length (cm) 
Spike number 

per square meter 
Seed 

weight (gr) 
Seed yield 
(kg.ha-1) 

Different type of  
organic manure 

0.50cd 1.320d 98.39b 8.259b 508.0b 37.27b 4452ab Cattle manure 
0.60bc 1.351bc 100.20a 8.963a 526.0ab 37.80b 4415b Hen manure 
0.96a 1.381ab 99.14ab 8.481ab 572.2ab 37.90ab 4467ab Sugarcane bagasse 
0.38d 1.403a 100.10a 8.719a 652.5a 38.67a 4772a Sugarcane filter cack 
0.83b 1.356b 96.31d 7.556d 429.8d 36.01d 4019c Wheat straw 
0.55c 1.345c 94.22e 8.185bc 458.9c 36.25c 4022c Green manure 
0.62bc 1.347cd 98.33c 8.074c 467.0c 36.50c 4321bc Control 

*Similar letters in each column show non-significant difference at 5% level in Duncan’s multiple rang test. 
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This result, is in accordance with the 
finding of Lotfi Jala-Abadi et al. 
(2012); Cheraghi et al. (2016); Bohme 
and Bohme (2006). 10 t.ha-1 of sugar-
cane filter cack with 50 kg.ha-1 nitrogen 
led to increased soil phosphorus absorp-
tion and does not necessarily require the 
use of phosphate chemical fertilizer. 
Application of fresh sugarcane filter 
cack, compost sugarcane filter cack or 
with sugarcane bagasse caused im-
proved soil structure and increased mi-
crobial activity of the soil (Mello Prado 
et al., 2013).  
 
Number of spike per square meter  

Result of analysis of variance 
showed that the effect of different 
sources and amounts of organic manure 
on number of spike per square meter 
was significant at 5% probability level, 
but the effect of year and interaction 
effect of treatments was not significant 
(Table 3). According to mean compari-
son result of different amounts of or-
ganic manure, the highest number of 
spike per square meter content belonged 
to 2.5 t.ha-1 treatments (563); however, 
there was no significant difference be-
tween other treatments (Table 5). As-
sessment of different sources of organic 
manure revealed that the maximum 
number of spike per square meter 
(652.5) was noted for sugarcane filter 
cack and the minimum of that (429.8) 
belonged to wheat straw treatment (Ta-
ble 6). Other researchers such as Me-
hraban (2013); Davari et al. (2012); 
Benbi and Senapati (2009) reported 
same result. Prasad and Sinha (2000) 
reported that farm yard manure (FYM) 
consumption with wheat residues can 
reduce 50% of NPK fertilizer use. The 

use of ten t.ha-1 FYM+50% amount of 
NPK can significantly increase wheat 
yield and its components compared to 
the use of 100% NPK alone.  
 

Spike length  
According to the result of analysis of 

variance, effect of year, different 
sources and amounts of organic manure 
on spike length was significant at 1% 
probability level, but interaction effect 
of treatments was not significant (Table 
3). Table 4 indicated that the first and 
the second year had higher amount of 
spike length than the third year. Mean 
comparison result of different amounts 
of organic manure showed that the 
maximum and minimum amount of 
spike length belonged to 2.5 t.ha-1 (8.50 
cm) and 10 t.ha-1 treatment (8.09 cm) 
(Table 5). Among different sources of 
organic manure, maximum spike length 
was obtained for hen manure (8.96 cm) 
and sugarcane filter cack (8.71 cm) also 
minimum of that (7.55 cm) was ob-
tained for wheat straw (Table 6). These 
findings, are in accordance with results 
of Muneshwar et al. (2001); Gupta et al. 
(2012). Sikora and Azad (1993) re-
ported that the consumption of compost 
of sugarcane filter cake and sugarcane 
bagasse with 125 kg.ha-1 nitrogen and 
75 kg.ha-1 phosphorus led to a signifi-
cant increase in wheat yield, yield com-
ponents and spike length than without 
the use of organic fertilizer treatment. In 
addition, the highest yield was related to 
the ratio of 50% mixing of this compost 
and chemical fertilizers.  

 
Plant height  

Result of analysis of variance 
showed that the different sources and 
amounts of organic manure on number 
of plant height was significant at 1% 
probability level, but effect of year and 
interaction effect of treatments was not 
significant (Table 3). Comparison of 
different studied years showed that the 
fourth and the second year had maxi-
mum and minimum amount of plant 
height, respectively (Table 4).  
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According to mean comparison re-
sult of different amounts of organic ma-
nure maximum plant height (98.61 cm) 
was observed in 2.5 t.ha-1 and the low-
est one (97.86 cm) was found in 10 t.ha-

1 treatment (Table 5). Between different 
sources of organic manure, maximum 
plant height was noted for hen manure 
(100.20 cm) and sugarcane filter cack 
(100.10 cm), respectively. Also mini-
mum of that (34.06) belonged to wheat 
straw (96.31 cm) and green manure 
(94.22 cm) treatments (Table 6). It 
seems that the lowest effect of wheat 
straw and green manure on plant height 
was related to high ratio of carbon to 
nitrogen, low growth due to intense ac-
tivity of soil microorganisms and yel-
lowing of crop. Abedi et al. (2010) and 
Hlisnikovsky and Kunzova (2014) have 
pointed similar results in this regard.  
 
Bulk density  

According to the result of analysis of 
variance, effect of year and different 
sources of organic manure on bulk den-
sity was significant at 5% probability 
level, but effect of different amounts of 
organic manure and interaction effect of 
treatments was not significant (Table 3). 
Among different studied years, the fifth 
and second years had maximum and 
minimum amount of bulk density, re-
spectively (Table 4). Results of mean 
comparison showed in different sources 
of organic manure the minimum bulk 
density (1.320 gr.cm-3) was observed in 
cattle manure and the highest one 
(1.403 gr.cm-3) was found in sugarcane 
filter cack treatment (Table 6). Other 
researchers such as Soleymani et al. 
(2012); Dixit and Gupta (2000); Li et 
al. (2007) reported same result. Appli-
cation of 10 t.ha-1 farm yard manure and 
wheat residues reduced the soil bulk 
density from 1.51 to 1.42 gr.cm-1. Con-
sumption of this amount of organic ma-
nure significantly increased the aggre-

gate stability, soil porosity, hydraulic 
conductivity and soil storage water ca-
pacity (Bhattacharyya et al., 2007; 
Malhi et al., 2011). Bandyopadhyay et 
al. (2010) reported that integrated nutri-
ent management strategies decreased 
the bulk density (9.3%), soil penetration 
resistance (42.6%), and increased the 
hydraulic conductivity (95.8%), mean 
weight diameter of the water stable ag-
gregates (13.8%) and soil organic car-
bon content (45.2%) compared to the 
use of only fertilizer. Annual applica-
tion of 4 t.ha-1 farmyard manure along 
with recommended dose of fertilizers 
(NPK) significantly improved the grain 
yield of rainfed soybean by 14.2% over 
NPK and by 50.3% over use only fertil-
izer treatment (Hati et al., 2006).  
 
Infiltration rate  

Result of analysis of variance re-
vealed that effect of year and different 
sources of organic manure on infiltra-
tion rate was significant at 5% probabil-
ity level, but effect of different amounts 
of organic manure and interaction effect 
of treatments was not significant (Table 
3). Comparison of different studied 
years indicated that the third and the 
second years had maximum and mini-
mum amount of infiltration rate, respec-
tively (Table 4). According to mean 
comparison result in different sources of 
organic manure the minimum infiltra-
tion rate (0.38 cm.hour-1) belonged to 
sugarcane filter cack and the maximum 
of that (0.96 cm.hour-1) was for sugar-
cane bagasse treatment (Table 6). This 
result, were accordance with finding of 
Rasoulzadeh and Yaghoubi (2010); 
Singh et al. (2007); Hati et al. (2006).  
 
Correlation between measured traits  

These coefficients were figured out 
by means of Pearson coefficient. Seed 
yield as important trait had significant 
relation with seed weight (0.995**), 
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spike number per square meter 
(0.980**), spike length (0.751*), plant 
height (0.596*), bulk density (0.501*). 
Another researchers such as Benbi and 

Senapati (2009); Kukal et al. (2009); 
Singh Brar et al. (2015) reported same 
result.  

 
Table 7. Correlation coefficient between measured traits  

Traits SY SW SNPSM SL PH BD 
SW 0.995** -     

SPSM 0.980** 0.501* -    
SL 0.751** 0.590* 0.411ns -   
PH 0.596* 0.601* 0.359ns 0.502* -  
BD -0.691* 0.225ns 0.221ns 0.127ns 0.345ns - 
IR 0.557* 0.337ns 0.119ns 0.229ns 0.224ns -0.501* 

ns, * and **: no significant, significant at 5% and 1% probability level, respectively.  
SY: Seed yield, SW: Seed weight, SNPSM: Spike number per square meter, SL: Spike length, PH: Plant 
height, BD: Bulk density, IR: Infiltration rate.  

 
CONCLUSION  
To avoid the use of fresh wheat straw in 
the soil, it is necessary to first carry out 
chopping of wheat residues and allow 
decay and impregnation with urea was 
carried out so that, after reducing the 
ratio of carbon to nitrogen, wheat straw 
can be used in the soil. Such an opera-
tion is necessary for wheat straw, as it is 
one of the most suitable sources of or-
ganic manure, because it is rich in terms 
of some nutrients and it is one of the 
easiest and most economical sources for 
most farmers. When using hen manure, 
it is necessary to be careful about the 
use of nitrogen fertilizer. It seems that 
after the establishment of wheat seed-
lings, there was is no need to use dress-
ing fertilizers especially in the amount 
of 5 and 10 tons per hectare of hen ma-
nure. Because this type of organic ma-
nure is rich in nitrogen and it provides 
nitrogen during the growth period of the 
plant. The results of this study also, in-
dicate that the highest effect of hen ma-
nure was on the plant height and spike 
length (in general, the growth trend of 
the plant). Totally, sugarcane filter cack, 
sugarcane bagasse and cattle manure 
had a positive effect by increasing the 
wheat yield, seed weight, number of 
spike per square meter, spike length and 
plant height. Wheat straw also plays a 

major role in improving the physical 
properties of the soil. It is recommended 
to use at least 2.5 tons per hectare of 
sugarcane filter cack, sugarcane bagasse 
or cattle manure (access to each one that 
is easier and more practical) for 4 years 
or more.  
 
REFERENCES  
Abbas, G., J. Z. K. Khattak, A. Mir, 
M. Ishaque, M. Hussain, H. M. Wa-
hedi, M. S. Ahmed. and A. Ullah. 
2012. Effect of organic manures with 
recommended of NPK on the perform-
ance of wheat. J. Animal Plant Sci. 
22(3): 683-687.  
Abedi, T., A. Alemzadeh. and S. A. R. 
Kazemeini. 2010. Effect of organic and 
inorganic fertilizers on grain yield and 
protein banding pattern of wheat. Aust. 
J. Crop. Sci. 4(6): 384-389.  
Bandyopadhyay, K. K., A. K. Misra, 
P. K. Ghosh. and K. M. Hati. 2010. 
Effect of integrated use of farmyard 
manure and chemical fertilizers on soil 
physical properties and productivity of 
soybean. Soil Till. Res. J. 110: 115-125.  
Benbi, D. K. and N. Senapati. 2009. 
Soil aggregation and carbon and nitro-
gen stabilization in relation to residue 
and manure application in rice-wheat 
systems in northwest India. Nutr. Cycl. 
Agro-Eco-Sys. J. 87: 233–247.  



Journal of Crop Nutrition Science, 3(2): 1-13, June 2017                                                                      11 

Bhattacharyya, R., S. Chandra, R. 
Singh, S. Kundu, A. Srivastva. and H. 
Gupta. 2007. Long-term farmyard ma-
nure application effects on properties of 
a silty clay loam soil under irrigated 
wheat-soybean rotation. Soil Till. Res. 
J. 94: 386–396.  
Blair, N. R., D. Faulkner, A. R. Till. 
and P. R. Poulton. 2006. Long-term 
management impacts on soil C, N and 
physical fertility. Soil and Tillage Res. 
J. 91: 30-38.  
Bohme, L. and F. Bohme. 2006. Soil 
microbiological and biochemical prop-
erties affected by plant growth and dif-
ferent long-term fertilization. Europe. J. 
Soil Biol. 42: 1-12.  
Cheraghi, Y., F. A. Mohyedi, M. Kal-
hor. 2016. Effects of organic and 
chemical fertilizers on yield compo-
nents of common wheat. Inst Integrative 
Omics App. Bio-Tech. J. 7(8): 82-86.  
Davari, M. R., S. N. Sharma. and M. 
Mirzakhani. 2012. The effect of com-
binations of organic materials and bio-
fertilizers on productivity, grain quality, 
nutrient uptake and economics in or-
ganic farming of wheat. J. Organic Sys. 
7(2): 26-35.  
Dixit, K. G. and B. R. Gupta. 2000. 
Effect of Farmyard manure, chemical 
and Bio-fertilizers on yield and quality 
of rice and soil properties. J. Indian Soc. 
Soil Sci. 48: 773-780.  
EPA (Environmental Protection 
Agency). 2001. Development document 
for the proposed revisions to national 
pollutant discharge elimination system 
regulation and the effluent guidelines 
for concentrated animal feeding opera-
tions. Environment Protection Agency. 
Washington. USA. pp: 767.  
FAO (Food and Agriculture Organi-
zation of the United Nations). 2017. 
Crop prospects and food situation. FAO 
Pub. No.1. pp: 1-40. Available at: www. 
fao. org /giews.  

Gupta, V., P. K. Rai. and K. S. Ri-
sam. 2012. Integrated crop-livestock 
farming systems: a strategy for resource 
conservation and environmental sus-
tainability. India Res. J. Ext. Edu. 2: 49-
54.  
Hati, K. M., K. G. Mandal, A. K. 
Misra, P. K. Ghosh. and K. K. 
Bandyopadhyay. 2006. Effect of inor-
ganic fertilizer and farmyard manure on 
soil physical properties, root distribu-
tion and water-use efficiency of soy-
bean (Glycine max L.) in Vertisols of 
central India. Bio-Res. Tech. J. 97: 
2182-2188.  
Hlisnikovsky, L. and E. Kunzova. 
2014. Effect of mineral and organic fer-
tilizers on yield and technological pa-
rameters of winter wheat (Triticum aes-
tivum L.). Polish J. Agron. 17: 18-24.  
Hossian, S. M. A., A. M. A. Kamal, 
M. R. Islam. and M. A. Mannan. 
2002. Effect of different levels of 
chemical and organic fertilizers on 
growth, yield and protein content of 
wheat. J. Biol. Sci. 2(5): 304-306.  
Indoria, A. K., K. L. Sharma, K. 
Sammi Reddy. and Ch. Srinivasa 
Rao. 2016. Role of soil physical proper-
ties in soil health management and crop 
productivity in rainfed systems, man-
agement technologies and crop produc-
tivity. Current Sci. J. 110(3): 320-328.  
Kostiakov, A. N. 1932. On the dynam-
ics of coefficient of water-percolation in 
soils and on the necessity for studying it 
from a dynamic point of view for pur-
poses of amelioration. Proc. Cong. Intl. 
Soc. Soil Sci. 6th Moscow. Russia. Part 
A: 17-21 pp.  
Kukal, S., S. Rehanarasool. and D. K. 
Benbi. 2009. Soil organic carbon se-
questration in relation to organic and 
inorganic fertilization in rice-wheat and 
maize-wheat systems. Soil Till. Res. J. 
102: 87–92.  
 



Goosheh and Khayat, Influence of Different Types and Amounts of …                                              12 

Kundu, S., R. Bhattacharyya, V. Par-
kash, B. N. Ghosh. and H. S. Gupta. 
2007. Carbon sequestration and rela-
tionship between carbon addition and 
storage under rainfed soybean-wheat 
rotation in a sandy loam soil of the In-
dia Himalayas. Soil and Tillage Res. J. 
92: 87-95.  
Li, X., F. Li, R. Zed, Z. Zhan. and B. 
Singh. 2007. Soil physical properties 
and their relations to organic carbon 
pools as affected by land use in an al-
pine pastureland. Geoderma. J. 139: 98-
105.  
Lorenz, M. L. and D. N. Maynard. 
1980. Knott’s hand book for vegetable 
growers, Second Ed. John Wiley and 
Sons. Pub. USA. 74 pp.  
Lotfi Jala-Abadi, A., S. A. Siadat, A. 
M. Bakhsandeh, G. Fathi. and Kh. 
Alemi Saied. 2012. Effect of organic 
and inorganic fertilizers on yield and 
yield components in wheat genotypes. J. 
Adv. Environ. Biol. 6(2): 756-762.  
Malhi, S., M. Nyborg, T. Goddard. 
and D. Puurveen. 2011. Long-term 
tillage, straw management and N fertili-
zation effects on quantity and quality of 
organic C and N in a black chernozem 
soil. Nutr. Cycl. Agro. Eco-Sys. J. 90: 
227–241.  
Mam Rasul, Gh. A., S. T. Ahmedand. 
and M. Q. Ahmed. 2015. Influence of 
different organic fertilizers on growth 
and yield of wheat. American-Eurasian 
J. Agric. Environ. Sci. 15(6): 1123-
1126.  
Mehraban, A. 2013. The Effect of dif-
ferent levels of manure and micro-
nutrients on yield and some physiologi-
cal properties of spring wheat. Tech. J. 
Eng. App. Sci. 3(22): 3102-3106.  
Mello Prado, R., G. Caione. and C. N. 
Silva Campos. 2013. Filter cake and 
vinasse as fertilizers contributing to 
conservation agriculture. App. Environ. 
Soil Sci. J. Article ID: 581984. pp: 1-8.  

Morris, N. L., P. Ch. Miller, J. H. 
Orson. and R. J. Froud-Williams. 
2009. The effect of wheat straw residue 
on the emergence and early growth of 
sugar beet and oilseed rape. Europe. J. 
Agron. 30: 151-162.  
Muneshwar, S., V. P. Singh, K. S. 
Reddy. and M. Singh. 2001. Effect of 
integrated use of fertilizer nitrogen and 
farmyard manure or green manure on 
transformation of N, K and S and pro-
ductivity of rice-wheat system on a Ver-
tisol. J. Indian Soc. Soil Sci. 49: 430-
435.  
Prasad, B. and S. K. Sinha. 2000. 
Long term effects of fertilizers and or-
ganic manures on crop yields، nutrient 
balance and soil properties in Rice-
Wheat Cropping System in Bihar. Rice-
Wheat Consortium. Paper Series 6. New 
Delhi. India. pp: 105-119.  
Rasoulzadeh, A. and A. Yaghoubi. 
2010. Effect of cattle manure on soil 
physical properties on a sandy clay 
loam soil in North-West Iran. J. Food 
Agric. Environ. 8(2): 976-979.  
Sikora, L. J. and M. I. Azad. 1993. 
Effect of compost fertilizer combina-
tions on wheat yields. Compost Sci. 
Utilization. J. 1(2): 93-96.  
Singh Brar, B., J. Singh, G. Singh. 
and G. Kaur. 2015. Effects of long 
term application of inorganic and or-
ganic fertilizers on soil organic carbon 
and physical properties in maize-wheat 
rotation. J. Agron. 5: 220-238.  
Singh, G., S. K. Jalota. and Y. Singh. 
2007. Manuring and residue manage-
ment effects on physical properties of a 
soil under rice wheat system in Punjab, 
India. Soil Tillage Res. J. 94: 229-238.  
Soleymani, A., M. H. Shahrajabian. 
and M. Khoshkharam. 2012. Green 
manuring effects of different cereals on 
organic carbon and soil physical proper-
ties. Intl. J. Agri. Crop Sci. 4(7): 359-
363.  



Journal of Crop Nutrition Science, 3(2): 1-13, June 2017                                                                      13 

Tahir, M., M. Ayub, H. M. R. Javeed, 
M. Naeem, H. Rehman, M. Waseem. 
and M. Ali. 2011. Effect of different 
organic matter on wheat yield. Pak. Life 
Soc. Sci. J. 9(1): 63-66.  
Tayebeh, A., A. Abass. and A. K. 
Seyed. 2010. Effect of organic and in-
organic fertilizers on grain yield and 

protein banding pattern of wheat. Aust. 
J. Crop Sci. 4(6): 384-389.  
Yadav, S. K., B. Subhash, M. K. 
Yadav, S. Kalyan, G. S. Yadav. and 
P. Suresh. 2013. A Review of organic 
farming for sustainable agriculture in 
northern India. Intl. J. Agron. pp: 1-8.  
 

 


