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ABSTRACT 
 

Two field experiments were conducted at Sakha Agricultural Research 
Station Farm, Kafr El-Sheikh Governorate, Egypt during the two successive growing 
seasons, winter 2011/2012 and summer 2012 to evaluate the effect of application 
different rates i.e. 0, 5, 10, 20 & 30 ton fed

-1
 of organic amendments (farmyard 

manure "FYM" and poultry manure "PM") on some soil characteristics and yield of 
wheat and soybean. The obtained results could be summarized as follow: 
1) Application of organic amendments (farmyard and poultry manures) improved 
some soil physical properties through decreasing soil bulk density and penetration 
resistance, while total porosity, infiltration rate, aggregation index, mean weight 
diameter and optimum size aggregates were increased.  
2) Increasing organic amendments application rates up to 30 ton fed

-1
 led to a slight 

decrease in soil pH and remarkable increase in soil salinity, organic matter content 
and soil elemental contents. 
3) The yields of both wheat and soybean crops were increased significantly with 
increasing the application rate of organic amendments. The yield increment due to PM 
surpassed that due to FYM by about 2.4%. 

It could be concluded that utilization of farmyard manure and poultry manure 
as an organic fertilizer is essential in improving soil productivity and crop production, 
through enriching the soil with nutritional elements and their beneficial effects on the 
physical and chemical characteristics of soil, as well as minimizing the intensive use of 
chemical fertilizers, consequently decrease their negative impact on the 
environmental and economical conditions. 
Keywords: Farmyard manure, poultry manure, soil chemical and physical properties, 

wheat, soybean yield. 
 

INTRODUCTION 
 

The organic matter content of the cultivated soils in Egypt is usually 
less than 2%. It is difficult to increase soil organic matter or even maintain it in 
the subtropics as organic matter turnover is high and crop residues are used 
as fodder by roaming animals or burned. Low input of organic matter in 
semiarid regions makes soil structure and its stability less favorable for 
agriculture (Dexter, 1988). Frequent and high application of organic manure 
is necessary to maintain soil fertility. It has been shown that the amendment 
of soil with organic matter leads to increase sustainability in agricultural 
production because it possesses many desirable properties such as high 
water holding capabilities, cation exchange capacity, ability to sequester 
contaminants (both organic and inorganic), enhanced nutrient uptake, plant 
hormone-like activity and beneficial effects on the physical, chemical and 
biological characteristics of soil (Abdel-Moez et al., 1999 ; Aggelides and 
Londra, 2000 and Weber et al., 2007). 

Moubarek (1960) pointed out that FYM increased the yield of both 
barley and corn. Addition of FYM significantly increased the availability of 
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macro elements (Barbaria and Patel, 1980). Abd El-Ghaffar (1982) found that 
FYM is the most commonly organic fertilizer used in the Egyptian agriculture 
for maintaining soil organic matter, reclaiming degraded soils, and supplying 
plant nutrients. Makaraviciute (2003) illustrated that application of FYM 
increased dry matter and starch contents in the tuber, where potato tuber 
yield increased by 20 %. Gazia et al. (2004) found that FYM increased grain 
yield of maize at the low rate (up to 10 ton fed

-1
) while the high rate ( up to 30 

ton fed
-1

) decreased the yield. Application of FYM increased dry shoot yield, 
fresh tuber yield, dry matter %, protein % and specific gravity of tubers (El-
Sirafy et al., 2008). El-Ghamry et al. (2009) stated that application of FYM 
gave a significant increase in wheat grain and straw yields.  

Warman (1986) and Duncan (2005) reported that chicken manure is 
preferred amongst other animal wastes because of its high concentration of 
macro-nutrients. Eck and Stewart (1995) stated that poultry manure have 
relatively high nutrient contents and the nitrogen in a form that is almost all 
available during the year of application. Reddy et al. (2000) pointed out that 
poultry manure is agronomically efficient in sunflower production.  Dikinya 
and Mufwanzala (2010) stated that the utilization of chicken manure as an 
organic fertilizer is essential in improving soil productivity and crop 
production. They found that ECe values were increased with increasing the 
addition rate of chicken manure and there was a significant increase in both 
of nitrogen and phosphorus contents in the soil. Also, they recorded initial 
increases and subsequent decreases of the dry biomass of spinach with 
application rates of poultry manure.  

Therefore, this research aimed to study the effect of application of 
farmyard manure and poultry manure in different rates on some soil physico-
chemical characteristics and yield of wheat and soybean crops. 

 

MATERIALS AND METHODS 
 

Two field experiments were conducted at Sakha Agricultural Research 
Station Farm, Kafr El-Sheikh Governorate, Egypt during the two successive 
seasons, winter 2011/2012 and summer 2012 to study the effect of organic 
amendments application on some soil physico-chemical characteristics and 
yield of wheat and soybean. 

The experimental design was split plots with 3 replicates. The main plots 
were two types of organic amendments (farmyard manure “FYM” and poultry 
manure “PM”), while five rates (0, 5, 10, 20, 30 tons fed

-1
) of the used organic 

amendments were assigned as sub-plots. The FYM and PM were applied 
before tillage and mixed well in the soil.  

Soil samples were taken from the experimental sites from the surface 
layer (0-25 cm) before planting and after harvesting of the two crops for 
chemical and physical analysis. Also, samples from organic amendments 
were subjected to chemical analysis. Available P was determined according 
to Olsen et al (1954) and K was determined according to Page (1982). Total 
N content determined by micro-Kjeldahl method (Jackson, 1967). Total P was 
determined according to Snell and Snell (1967). Total K content determined 
using flame photometer (Jackson 1967). Mechanical analysis was 
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determined according to Piper (1950). Bulk density (Mg m
-3

) was measured 
by core sampler according to Vomocil (1957). In undisturbed soil samples, 
wet sieving technique described by Yoder (1936) was carried out, using a set 
of sieves having 2.00, 1.00, 0.5 and 0.25 mm screen opening to determine 
aggregation index (AI), optimum size of aggregates (op. size) and mean 
weight diameter (MWD). Optimum size of aggregates was calculated as 
percentage of the peds ranged between 0.5 and 2 mm in diameter according 
to Baver et al. (1972). Mean weight diameter (MWD) was calculated 
according to Black, (1983) by using the following equation:  

                                          MWD= Σ
n
i=1 xi

- 
wi 

Where:  


Xi = 
The mean diameter of each size fraction  

Wi = The proportion of the total sample weight occurring in the 
corresponding size fraction.  

n

i 1
= 

Summation is carried out over all n size fractions.  

     The crops yield and yield components were statistically analyzed 
according to procedures outlined by Cochran and Cox (1960). Some physical 
and chemical characteristics of soil and organic amendments before planting 
were presented in Table (1).  
 

Table (1): Some chemical and physical properties of the experimental 
soil and farmyard and poultry manures:  

Characteristics Soil Farmyard manure Poultry manure 
EC dS/m/ 25 C

0 * 

Ca
++     

meq L
-1 

Mg
++

   meq L
-1 

Na
+
     meq L

-1 

K
+  

      meq L
-1 

Co3
--
    meq L

-1 

Hco3
-
   meq L

-1 

Cl
-
       meq L

-1 

SO4
-- 

  meq L
-1 

SAR 
Soil pH 

** 

Organic matter % 
Total carbon %  
Total N % 
C/N ratio 
Total P % 
Total K % 

2.24 
3.6 
4.9 
15.2 
0.2 
0.0 
3.0 
10.7 
10.2 
7.4 
8.08 
1.98 
1.13 
0.15 
7.53 

0.034 
0.24 

4.62 
7.4 
10.6 
28.2 
0.5 
0.0 
5.5 
19.7 
21.4 
9.3 
7.9 

16.61 
9.48 
1.33 
7.13 
0.51 
0.68 

3.54 
8.7 
2.7 

24.1 
0.6 
0.0 
3.8 

16.5 
15.8 
9.3 
7.4 

31.80 
18.15 
2.66 
6.82 
1.03 
0.38 

Available macro- 
elements (mg kg

-1
): 

Available N Available P  
Available K  

 
25.12 
11.53 
353.5 

 
43.80 
18.56 
814.69 

 
67.89 
13.13 
481.5 

Available micro-
elements (mg kg

-1
) 

Fe 
Zn 
Mn 
Cd 
Pb 

 
 

42.8 
8.72 
32.3 
0.36 
1.84 

 
 

82.6 
25.4 
40.2 
1.01 
2.76 

 
 

40.37 
20.3 
35.5 
0.43 
2.31 

Particle size 
distribution (%) 
Sand 
Silt 
Clay 
Texture grade 

 
 

11.54 
27.45 
61.01 
Clayey 

 
 
- 
- 
- 
- 

 
 
- 
- 
- 
- 

*: measured in soil paste extract     **: measured in 1-2.5 soil: water suspension 
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      Some chemical characteristics of irrigation water were determined 
according to Klute (1986) and shown in Table (2).   
 
Table (2): Chemical characteristics of irrigation water used in the 

experiment: 

 

RESULTS AND DISCUSSION 
 

1) Effect of organic amendments application on chemical properties of 
the experimental soil: 

Data in Table (3) indicate that increasing the rate of organic 
amendments application leads to a slight decrease in soil pH and a markedly 
increases both of soil salinity (dSm

-1
) and organic matter contents (%) after 

both of wheat and soybean harvesting. The decrease in soil pH might be due 
to the formation of some organic acids resulted from decomposition of the 
applied organic additions, while increasing soil salinity could be attributed to 
the salinity of the add organic amendments. These results are in agreements 
with those obtained by Gazia et al. (2004). 

FYM application was more effective than PM in decreasing soil pH 
and increasing soil salinity (ECe), while PM was more effective in increasing 
organic matter contents (O.M). This might be due to that FYM has higher 
salinity content and lower O.M content than that of PM as shown in Table (1). 

 
Table (3): Some soil chemical characteristics after wheat and soybean 

harvesting.  

* FYM: farmyard manure, PM: poultry manure 

 
2) Effect of organic amendments application on soil elemental contents: 

Data in Table (4) show that soil elemental contents are increased 
with increasing the application rates of organic manure up to 30 ton fed

-1 
after 

both of wheat and soybean.   
PM application is more effective in increasing available nitrogen and 

less effective in increasing soil contents of other studied elements than that 
with FYM. This could be attributed to that the content of nitrogen in PM is 
higher and consequently the value of C/N ratio is lower than that in FYM and 
vice versa with other studied elemental contents. These results are in 
agreements with those obtained by Dikinya and Mufwanzala (2010). 

Parameters pH 
Ec, 

(dS m
-1
) 

SAR 
Soluble cations (meq L

-1
) Soluble anions (meq L

-1
) 

Na
+
 Ca

++
 Mg

++
 K

+
 Cl

-
 CO3

-2
 HCO3

-
 SO4

-2
 

Values 8.36 0.52 3.56 3.5 0.8 1.1 0.1 2.5 0.0 2.5 0.50 

Properties 
 
         Type* 

pH ECe (dsm
-1

) Organic matter (%) 

FYM PM FYM PM FYM PM 

Rate 
(ton fed

-1
) 

After 
wheat 

After 
soybean 

After 
wheat 

After 
soybean 

After 
wheat 

After 
soybean 

After 
wheat 

After 
soybean 

After 
wheat 

After 
soybean 

After 
wheat 

After 
soybean 

0 8.17 8.16 8.17 8.16 2.24 2.21 2.24 2.21 1.98 1.85 1.98 1.85 

5 8.14 8.10 8.12 8.03 2.48 2.54 2.39 2.46 2.32 2.13 2.56 2.42 

10 8.12 8.07 7.98 7.95 2.71 2.91 2.53 2.72 2.63 2.32 2.90 2.66 

20 8.10 8.03 7.94 7.86 2.98 3.20 2.61 2.91 2.85 2.63 3.18 3.94 

30 8.08 7.95 7.89 7.80 3.30 3.46 2.78 3.28 3.05 2.82 3.32 3.11 
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Soil elemental contents after soybean harvesting are lower than that 
measured after wheat harvesting due to decrease the residual effect of 
organic amendments after two growing seasons. 
 
Table (4): Some soil elemental contents (available form) after wheat and 

soybean harvesting: 
                 Elements  
Treatments 

N (%) P (%) K (%) 
Fe 

(ppm) 
Zn 

(ppm) 
Mn (ppm) 

Pb 
(ppm) 

Cd 
(ppm) 

Rate 
(ton fed

-1
) 

Type* After wheat harvesting 

0 Cont. 28.12 11.53 393.5 42.8 8.72 32.32 1.84 0.36 

5 
FYM 31.12 14.21 452.2 52.6 11.12 40.58 2.25 0.48 

PM 34.56 13.87 431.5 48.6 10.57 37.54 2.10 0.42 

10 
FYM 33.12 16.25 479.3 58.3 12.87 44.58 2.43 0.52 

PM 37.47 15.24 456.5 52.3 11.87 39.25 2.23 0.47 

20 
FYM 35.67 17.82 508.4 64.8 14.12 49.75 2.61 0.58 

PM 42.15 16.25 467.1 57.4 12.33 44.48 2.37 0.51 

30 
FYM 38.23 19.26 539.6 73.6 15.57 55.54 2.81 0.62 

PM 44.52 17.81 488.3 62.5 14.08 50.54 2.43 0.55 

After soybean harvesting 

0 Cont. 26.54 09.22 352.4 35.2 06.15 26.12 1.42 0.29 

5 
FYM 29.83 12.35 407.3 44.2 09.54 34.57 1.90 0.37 

PM 31.14 11.47 388.5 40.8 08.64 31.13 1.66 0.32 

10 
FYM 30.54 13.54 431.4 47.8 10.47 38.33 2.15 0.43 

PM 32.62 12.57 408.6 42.6 09.34 34.64 1.82 0.37 

20 
FYM 31.03 14.67 458.5 52.3 10.88 42.26 2.28 0.48 

PM 34.53 14.05 430.5 45.8 10.15 39.24 1.93 0.40 

30 
FYM 33.45 16.08 489.7 58.4 12.15 48.45 2.40 0.56 

PM 36.15 15.17 451.8 49.6 11.03 42.65 2.11 0.46 

* FYM: farmyard manure, PM: poultry manure 

 
3) Effect of organic amendments application on soil physical properties: 

Data in Table (5) indicate that increasing the application rates of 
organic amendments leads to a slight decrease in soil bulk density, markedly 
decrease in soil penetration resistance and a significant increase in both 
infiltration rate and total porosity. This mean that there is an increment 
influences in the soil aggregates and accordingly in the soil pores. These 
results are confirmed with those obtained by Ghazy (1994) and Talha et al. 
(1979). 

Also, aggregation indexes (AI), mean weight diameter (MWD) and 
optimum size are increased with increasing the application rate of organic 
amendments. These results are in agreement with that obtained by Wahab et 
al. (1987) and Kheir (2010). 

PM application is more effective than FYM in improving soil physical 
properties this could be attributed to the higher organic matter content of PM 
than that of FYM.  
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Table (5): Some soil physical characteristics after wheat and soybean 
harvesting: 

               Properties 
Treatments 

Bulk density 
Mg m

-3
 

Porosity 
(%) 

SPR 
(%) 

IR MWD Opt. size AI 

Rate 
(ton fed

-1
) 

Type* After wheat harvesting 

0 Cont. 1.30 50.00 2.15 0.75 0.46 40.76 0.235 

5 
FYM 1.24 52.31 2.03 0.83 0.50 43.00 0.263 

PM 1.19 54.23 1.92 0.88 0.54 44.00 0.302 

10 
FYM 1.20 53.85 1.88 0.92 0.54 43.80 0.295 

PM 1.12 56.92 1.72 1.09 0.60 44.30 0.311 

20 
FYM 1.13 56.54 1.70 1.06 0.61 44.70 0.362 

PM 1.06 59.23 1.53 1.19 0.65 46.00 0.371 

30 
FYM 1.08 58.46 1.41 1.17 0.68 45.60 0.401 

PM 1.01 61.15 1.28 1.30 0.72 47.60 0.409 

After soybean harvesting 

0 Cont. 1.32 49.23 2.20 0.72 0.46 40.76 0.235 

5 
FYM 1.27 51.15 2.10 0.80 0.30 37.00 0.198 

PM 1.24 52.31 2.08 0.82 0.36 38.20 0.201 

10 
FYM 1.23 52.69 2.00 0.92 0.33 37.50 0.231 

PM 1.19 54.23 1.83 0.93 0.40 37.90 0.255 

20 
FYM 1.18 54.62 1.91 0.95 0.40 38.10 0.275 

PM 1.15 55.77 1.72 0.99 0.45 40.50 0.292 

30 
FYM 1.14 56.15 1.68 1.04 0.43 40.76 0.235 

PM 1.10 57.69 1.53 1.18 0.50 43.00 0.263 

* FYM: farmyard manure, PM: poultry manure 

 
4) Effect of organic amendments application on yields of wheat and 
soybean: 

Data in Table (6) indicate that grain and straw yields of wheat are 
increased significantly with increasing the application rate of both of FYM and 
PM up to 30 ton fed

-1
. The rate of wheat grain yield increment ranges 

between 7.52% and 38.23% while that of wheat straw yield ranges from 
9.98% to 41.37% compared to control treatment (without amendments). 

Data also, show that grain, oil yields and protein of soybean are 
increased significantly as a result of increasing application rate of organic 
amendments, where the rate of this increment ranges from 11.95% to 
42.49%, 9.08% to 44.87% and 11.66% to 47.97% for grain, oil yields and 
protein, respectively. 

On the other hand, data clarified that application of PM is more 
effective in increasing the yields of both of wheat and soybean crops than 
that with FYM by about 2.4%. This might be attributed to the higher nitrogen 
content of PM than that of FYM and the difference in the C/N ratio between 
them which leads to a significant increase in nitrogen content in the soil. 
These results are in harmony with those obtained by El-Ghamry et al. (2009) 
and Dikinya and Mufwanzala (2010)  
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Table (6): Effect of organic amendments application on yields of wheat 
and soybean: 

          Crops 
 
Treatments 

Wheat Soybean 

Grain yield 
(ton fed

-1
) 

Straw yield 
(ton fed

-1
) 

grain yield 
(ton fed

-1
) 

Oil yield 
(Kg fed

-1
) 

Protein 
(Kg fed

-1
) 

Type* 
Rate 
(ton fed

-1
) 

FYM 

0 2.67 2.99 0.89 224.89 333.69 

5 2.87 3.29 1.00 245.34 372.60 

10 3.14 3.59 1.08 275.14 414.60 

20 3.40 3.86 1.16 299.58 452.61 

30 3.59 4.08 1.23 316.85 479.37 

PM 

0 2.67 2.99 0.89 224.89 333.69 

5 2.96 3.40 1.03 251.33 382.11 

10 3.24 3.68 1.12 282.91 427.60 

20 3.51 4.00 1.19 310.48 467.21 

30 3.69 4.23 1.25 325.82 493.75 

F- test ** ** ** ** ** 

LSD: 0.05 
           0.01 

0.004 
0.005 

0.006 
0.013 

0.005 
0.012 

1.40 
3.12 

0.58 
1.28 

* FYM: farmyard manure, PM: poultry manure 
 

Conclusion: Utilization of farmyard manure and poultry manure as an 
organic fertilizer is essential in improving soil productivity and crop 
production, through enriching the soil with nutritional elements and their 
beneficial effects on the physical and chemical characteristics of soil, as well 
as minimizing the intensive use of chemical fertilizers, consequently decrease 
their negative impact on the environmental and economical conditions. 
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اسأأتبباضضتأأير إضافأأبعضضالأألضات اأأضوبةضاتلفأأض ضضاضأأاضالأألض اأأب  ضاتتإاأأضضض
ضاتق حضضعضلضاتاض ب واضتاض

ض و دضاو دضاادضاتلز ز
ض إكزضاتاوضثضاتزاا ضض- لهدضاوضثضالاإافاضضات  بهضضاتا  ض

مصور  و ا المثاو   –مح فظوة فرور الخوي   –اقيمت تجربة حقلية بمحطة البحوث  الرراييوة باو   
 00, 10، 20، 5،  0ثذلوول لارااووة توو اير اعوو فة ملووا)ت م تلرووة  1021  ثالصووير  1021/ 1022الخووتث  

طن/فووواان ن مووون المصووولح ت اللعوووثية  اوووم ا المرريوووة ث اوووم ا الووواثاجنن يلووو  بلووو  ال وووثا  الطبيليوووة 
 ت :ثالفيمي ئية للتربة ثفذلل انت جية القمح ثفثا الصثي . ثف نت اه  النت ئج الت  ت  الحصثا يليه  ف 

إع فة ا  من مصلح ت التربة  ام ا المررية اث ام ا الاثاجنن اا  الو  تحاوين  وثا  التربوة الطبيليوة  (1
ثذلل من  و ا  رو  فوا مون فا فوة التربوة الظ هريوة ث مق ثموة ا) توراك ثريو ام فوا مون الماو مية الفليوة 

 للتربة ثملاا الرخح ثمل ما التحبب ثمتثاط القطر الرل ا ثالحج  الأماا.
إلوو  نقوو  طريوول فوو  الوورق   طن/فوواان 00حتوو  أا  ريوو ام ملوواا إعوو فة المصوولح ت اللعووثية إلوو  التربووة  (2

ثري ام ملحثظة ف  ملثحة التربة ثمحتثاه  من الم ام اللعوثية ثفوذلل محتثاهو   pH)الهيارثجين  للتربة  
 من اللن صر المغذية الفبر  ثالصغر  ثالاقيلة.

صثي  ري ام ملنثيوة بريو ام ملواا اعو فة ا  مون المصولح ت اللعوثية ارااا محصثا فا من القمح ثفثا ال (3
طن/فاان. ثف ن ملاا الري ام الن تج يون اعو فة اوم ا الواثاجن يروثك النو تج يون اعو فة 00المات امة حت  

 %. 1.2ام ا المرية بنابة تقار بحثال  
 ا)اتنت ج:

حاوين إنت جيوة التربوة ثذلول مون اات اا  ام ا المررية ثام ا الاثاجن فام ا يعثي يلما يلو  ت
  ا تحاوين  ثاصوه  الطبيليوة ثالفيمي ئيوة ثاارائهو  ب لمغوذي ت يو ثم يلو  تقليوا ااوت اا  الأاومام الفيم ثيوة 

 ثم  له من اا رالبية يل  الن حية البيئية ثا)قتص اية.
 

ضقبمضاتوك مضاتاوث
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