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ABSTRCUT 

 
Two field experiments were carried out at farm in Hosh Isa, Al Behara, Egypt during winter seasons 

2011/2012 and 2012/2013. to study the effect of sowing methods and organic- biofertilization on yield and its 
components of wheat c.v Sakha 93.The experiment treatments included three sowing methods (broadcasting, in 
rows, and in ridges), organic fertilization (chicken manure) levels (0, 12, 24, and 36 m3 ha-1) and biofertilizer 
(without inoculation, Cerealine and Phosphorin). The treatments were arranged in split- split plot design in four 
replicates, sowing methods in main plots and organic manure levels in subplots and bio fertilizer in sub- 
subplots. Results indicated that sowing wheat c.v Sakha-93 in ridges surpassed the other methods for crop 
growth rate; chlorophyll content; leaf area index; spike length; number of spikelet's spike-1; number of grain 
spike-1; 1000 kernel weight (g), biological; grain; and straw ;yields as ton ha-1followed by sowing wheat in rows 
and broadcasting method during both seasons. On the other hand level of chicken manure- 36 m3 ha-1 recorded 
the highest values for most of growth, yield and its components of wheat. Inoculation wheat grains with 
biofertilizer – Phosphorin or Cerealine registered highest mean values of the most of studied characters in 
comparison with without inoculation.  
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Introduction 

 
Wheat (Triticum aestivum L.) is the most important cereal crop in Egypt. Increasing wheat production is 

an essential national target to fill the gap between production and consumption. Egypt vitally needs sustained 
agricultural development to cope with the social and economic obligations that are the normal consequences 
of the continued high rates of population growth. This urgent need requires continuous scientifically based 
implementation of effective agricultural practices.  

Wheat (Triticum aestivum L.) is an important staple food crop in the world including Egypt. According to 
FAO (2009), wheat is the leading food grain crop covering an area of about 1.2 million hectares with an annual 
production of 8 million tons. Egypt however still imports about 6 million tons of wheat to cover its 
consumption. An important objective of the Egyptian government is consequently to reduce the dependence on 
imported wheat by enhancing grain yield and production. 

Sowing methods; organic and bio fertilization; are among the limited factors of wheat production. To obtain 
high yield of wheat, sowing method is one of the important factors which compensates the low tillering in 
wheat, to give the best plant distribution in the field and to save the labor in controlling weeds within ridges or 
rows. 

 Methods of sowing were significant for plant height, No. of grains spike-1, 1000- grain weight and 
biological yield. Among the methods of sowing, line sowing was the best followed by line and broadcast sowing 
(Ashrafi et al., 2009). Sowing wheat c.v Sakha-93 in ridges surpassed in rows for no. of tillers; spikes m-2; spike 
length; spike weight; grain; straw and biological yields. On the other hand, sowing in rows produced taller 
plants, heavier 1000 grains weight. (Kabesh et al, 2009). All growth and yield parameters were significantly 
affected by the sowing methods and seed rates. This increase in yield was associated with the progressive 
increase in all growth components (Umed et al., 2009). 

With regard to organic manures (chicken manure) fertilization effect at the present .little information about 
organic fertilizers are available. The about organic fertilizers are available. The soil (under the present study was 
characterized by high calcium carbonate and low fertility status that could influence crop growth. There, it is 
possible to use the locally available .organic-fertilizers to replace chemical fertilizers and reduce the cost of 
wheat production. Information available organic matter (OM) requirement of wheat plants showed better 
response to moderate level of OM application (Shah et al, 2009, Ahmed et al., 2011, Amin et al., 2012) 
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Inoculation of biofertilizer is considered today to limit the use of mineral fertilizers and supports an 

effective tool for desert development under less polluted environments, decreasing agricultural costs, 
maximizing crop yield due to providing them with an available nutritive elements and growth promoting 
substances (Metin et al., 2010). Many authors have shown the positive effect inoculation of wheat with 
Azotobacter chroococcum (Tawfik and Gomaa 2005, Abbasdokht 2008, and Badr et al., 2009). Grain yield and 
yield components of wheat have been affected significantly by the inoculation with Azotobacter (Bahrani et al., 
2010). Wheat growth criteria (shoot length, root length, shoot fresh and dry weight, root fresh and dry weight, 
chlorophyll content, number of leaves), yield parameters increased by inoculation. The highest effective of soil 
microorganisms treatment in improving sandy soil properties (physical and chemical) and productivity of wheat 
plant were by amending soil combined treatment with organic matter, half dose of mineral fertilizers and 
inoculation with the five selected microbes as seed in soil and foliar, enhancing 87% increase of yield than 
control i.e., effect for agriculture production, improving soil properties, increasing soil fertility and reducing 
environmental pollution (Abd El-Ghany et al., 2010).   

The objectives of the experiments were to evaluate the sowing methods, organic fertilization and 
biofertilizer on growth and grain yield of wheat and find out the best treatments to increase the grain yield and 
to keep the soil proprieties. 

 
Materials And Methods 

 
This work was carried out at farm in  Hosh Isa, Al Behara, Egypt during two successive seasons (2011/2012 

and 2012/2013) to study the effect of sowing methods and bio-organic fertilization on growth, yield and yield 
components of wheat. Experimental design which was split- split plot with three replications. Three sowing 
methods (Broadcasting, Drilling in row and Ridges) were in the main plots, while four organic fertilizers levels 
(null, 12 , 24 and 36 m3 ha-1 chicken manure) were used distributed in the sub plots and bio-fertilization (without 
inoculation, Cerealine and Phosphorin) were allocated to the sub-subplots. Analysis of physical and chemical 
characteristics of surface layer (0 to 30cm) of the experimental soil used was determined according to (Page et 
al. 1982) are presented in Table (1) and chemical analysis of the organic manure is shown in Table (2). Each 
subplot in experiment was 3.5 meters long and 3 meters wide (10.5 m-2). The sowing was done on 21 November 
in both seasons.  

 
1- Organic fertilization: 

 
Organic fertilizer (chicken manure) was added before sowing during soil preparation. As for the treatments 

(0, 12,24 and 36 m3 ha-1) they were conducted for the experimental in each season soutintinely.  
 

2- Biofertilization: 
 
Inoculation with cerealine  :an inoculant for all crops used in Egypt containing nitrogen fixing bacteria 

Azotobacter chroocorum and Bacillus megtherium, Inoculation with phosphorein : an inoculant for all crops 
used in Egypt. of bacillus megatherium phosphbacterim dissolving and The inoculation with cerealin and 
phosphorein  was performed by coating wheat grain with each product individually using a sticking substance 
(Arabic gum 5% just before sowing). These biofertilizer are produced by the general organization for agriculture 
equalization ministry of agriculture and land reclamation Egypt (Abou EL-Naga.1993). 

The soil was irrigated after sowing immediately. The nitrogen application (40kg N/fed.) in the form of 
nitrate (33.5%N) were applied in equal two does, the first before the sowing irrigation  and the second one 
before the first irrigation (21 days after sowing) the phosphorus fertilizer (100 kg P/fed) from super phosphate 
calcium (15.5%p2o5) was applied before sowing with land preparation. 

Growth attributes: Plant samples were taken at random at age of 60, 90 and 120 days from sowing estimate 
the following traits as; Plant height (cm), Leaf area index (LAI): the leaf area was determined as follows: LA = 
K (L x B) where: LA = leaf area (cm2), K = Constant (0.75), L = leaf length (cm), B = Maximum leaf width 
(cm), LAI = unit of leaf area/unit of ground area, Relative growth rate (g g-1 week-1) was calculated according 
the formula suggested by Brown (1984): RGR = Log W2 - Log W1/T2 -T1 Where: Log = Nabarin log, W2 and 
W1 are plant dry weight at the first T1 and T2 corresponding days, Crop growth rate (g day-1 m-2) was 
calculated according the formula suggested by Brown (1984): CGR = W2-W1/SA (T2 -T1) Where: W1 and W2 
are plant dry weights at time on T1 and at time T2 corresponding days, SA= the soil area occupied by the plant 
each sampling, Number of tillers m-2. 

Photosynthetic pigments contents of leaves chlorophyll a, b and total chlorophyll were determined from 
five disks were taken from the wheat leaves. The pigment was extracted by grinding in 85 % aqueous acetone 
(20 ml) and a pinch of CaCO3 was added to the acetone solution before grinding. After filtration the volume of 
acetone solution was complete to 20 ml. The total chlorophyll pigments were determined by reading the 
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absorbency on spectrophotometer at 663, 645 and 652 nm was calculated according to the equation mentioned 
by Wettstein (1957) where: Chlorophyll (a) = 12.7 (D663)  - 2.69 (D 645) (v\1000xw)= mg/ L , Chlorophyll (b) 
= 22.9 (D 645)- 4.68 (D 663) (v\1000xw)= mg L-1 , Chlorophyll (total) = 20.2 (D 645)+ 8.08 (D 663) 
(v\1000xw)= mg/L in the equations D represents the optical density reading of chlorophyll extract at the specific 
wavelength. Chlorophyll "a" ,"b" and "total" (mg/g fresh weight): Were determined in Fresh leaves samples 
using the methods described by Moran (1982), using the spectrophotometer at wave lengths of 645 and 664 nm. 

 
Table 1: The physical and chemical properties of the experimental soil. 

Soil properties 2011/2012 2012/2013 
Mechanical analysis : 
Clay   % 17.50 20.00 
Sand %  70.00 68.50 
Silt    % 12.50 11.50 
Soil texture Sandy loam 
Chemical properties : 
pH (1:1) 8.03 8.12 
EC(1:1, water extract (ds/m) 7.90 8.20 
Organic matter content % 96.00 0.91 
Calcium carbonate content% 5.70 5.30 
Soluble cations (1 : 2) (cmol/kg soil) : 
Ca++ meq/L 18.30 17.20 
Mg++ meq/L 8.96 9.03 
Na++ meq/L 57.00 57.39 
K+ meq/L 2.66 2.36 
Soluble anions (1 : 2) (cmol/kg soil) : 
HCO3- meq/L 21.30 20.25 
Cl- meq/L 22.25 23.24 
SO4-- meq/L 56.60 56.00 
Available nutrients   
Nitrogen (N) mg/kg 219.00 218.70 
Phosphorus (P) mg/kg 22.90 22.70 
Potassium (K) mg/kg 420.00 425.00 

 
Table 2: Analysis of the applied organic matter (chicken manure) 

Organic matter  
(chicken manure) 
Properties 2011/2012 2012/2013 
PH 7.86 7.06 
O.M % 26.00 23.00 
E.C % 6.60 6.60 
C:N ratio 13: 01 14 : 01 
Total N% 1.53 1.77 
Total P% 1.07 1.01 
Total K% 4.20 5.20 

 
Yield and its components: At harvest time and from each sub-plot plant height of 20 plants was measured 

from soil surface to the tip of the spike of the main stem number of spikes m2 was recorded. Also, from twenty 
spikes were randomly for each sub-sub plot to determine the following characters like; Spike length (cm) was 
estimated as an average length of random samples of ten spikes. Number of spikes m-2 was determined as an 
average number of fertile tillers for each sub-sub plot at harvest time, Number of spikelet's spike-1 was 
determined as number of fertile and sterile spikelet's of ten random spikes from each sub - sub plot at harvest, 
and then the mean number of spikelet's spike-1 was calculated.  

Number of kernels spike-1 was estimated as an average number of grains counted from ten spikes for each 
sub-sub plot.1000- kernel weight was expressed as the weight of 1000 clean grains in grams for each sub-sub 
plots. Grain yield Mg ha-1 was obtained by harvesting one square meter from each sub-sub plot. Plots were 
bundled, threshed, and then the grain were cleaned and weighted in kilograms and recorded in terms of tone ha-

1. Straw yield ton ha-1 was estimated as weight of the straw, which harvested from an area of one square meter in 
kg for each sub-sub plot after threshing and then recorded in Mg ha-1. Harvest index was calculated by dividing 
the grain yield in Mg ha-1 on biological yield in ton ha-1 X 100 for each individual sub-sub plot.  

Total nitrogen was determined in digested plant material calorimetrically by Nessler`s method (Chapman 
and Pratt, 1978). Nessler solution (35 IK/100 ml d.w. + 20g HgCl2 / 500 ml d.w.) +120 g NaOH / 250 ml d.w. 
Reading was achieved using wave length of 420 nm and N was determined as percentage as follows:% N = NH4 
% x 0.776485 

Data were statistically analyzed as split-split plot design experiments according to Gomez and Gomez 
(1984), using the split- split model as obtained by CoStat 1998-2005. Treatment means were compared 
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according to least significant difference (LSD) to estimate the significant differences among treatments 
(Duncan’s 1955). 
 
Results And Discussions 

 
A- Growth attributes: 

 
All the studied growth characters were greatly increased by all treatments with significant differences in 

most cases. 
Data presented in Table (3) conducted that the differences between sowing methods in broadcasting, in 

drilling rows and in ridges for all growth characters. Sowing wheat in ridges gave greatest increase in plant 
height, crop growth rate (CGR), content of chlorophyll (A, B and total), leaf area index (LAI) and spike length. 
The obtained results could be to the excellent plant distribution in the field The results are in accordance with 
the findings of Abbas et al, (2009), Ashrafi et al. (2009), Kabesh et al. (2009), Umed Ali et al. (2009). 

Data presented in Table (3) showed significant difference between  0rganic  fertilizer (0, 12, 24 and 36 m3  
ha-1) for all growth characters  plant height, crop growth rate (CGR), content of chlorophyll (A, B and total) and 
spike length except leaf area index . The level 36 m3  ha-1   gave greater value in plant height, crop growth rate 
(CGR),  content of chlorophyll (B and total) ,leaf area index (LAI) and spike length. Treatment  12 m3  ha-1   
produced high content of chlorophyll A. these results may be due to the role of chicken manure in improving 
physical and chemical soil characteristics. Similar results were reported by Abdel-ghany et al. (2010), Ahmed et 
al. (2011), Amin et al. (2012), Agamy et al. (2012), and Hasanpour et al. (2012). 

Also, bio fertilizer had increase of all treatments with significant differences in most cases. 
Data in Table (3) conducted that cerealine gave greater plant height, crop growth rate (CGR),   content of 

chlorophyll (A) . while phosphorin produced high content of chlorophyll B And total , leaf area index and spike 
length This was due to microorganisms able to enhance the availability of different nutrients including N, P and 
micronutrients. these are in agreement with those achieved by Bahrani et al., 2010, Abd El-Ghany et al., 2010, 
Abbasdokht 2008, and Badr et al., 2009 

The interaction effect on growth characters of the wheat plants had significant difference at the most 
parameters as there was significant interact among sowing methods X organic fertilization levels, sowing 
methods X biofertilizer, organic fertilization X biofertilizer, and sowing methods X organic fertilization X 
biofertilizer as shown in Table (3). 

 
B- Yield and its components: 

      
Data in table (4)clearly showed that sowing wheat in ridges were significantly differences in both season for 

all studied  traits except number of spikelet's spike-1 and number of grain spike-1. wheat plants obtained from  
sowing in ridges gave significant increase in number of spike  m-2 ,  1000 kernel weight , biological yield ,grain 
yield and straw yield. sowing wheat broadcasting  gave the higher protein % than sowing in ridges and drilling 
in rows. The obtained results could be to the excellent plant distribution in the field which reflected on best 
condition of space , light ,air and high . these result also are in harmony with those reported by (Ashrafi et al., 
2009, Kabesh et al, 2009, Umed et al. 2009)   

Table (4) shows that, the application of 0rganic fertilizer (0, 12, 24 and 36 m3  ha-1) at all rates 
significantly increased yield and its components particularly the level 36m3  ha-1  which induced significant 
increases in  number of spikelet's spike-1, number of grain spike ,1000 kernel weight , biological yield ,grain 
yield and straw yield, treatment 24 m3  ha-1 produced higher number of spike m-2  and the level 12 m3  ha-1 
gave the higher protein % . this result due to the role of  organic matter which improve  soil properties and 
preventing leaching of such elements .also this may be to the slow release of almost all essential  nutrients from 
fertilizers .these are in agreement with those achieved by (Shah et al, 2009, Ahmed et al., 2011, Amin et al., 
2012). On other hand the biofertilizer phosphorin and /or Cerealine achieved highest number of spike m-2, 
Number of spikelet's spike -1, Number of grain spike-1,1000 kernel weight (g) , biological yield (ton ha-1 ), grain 
yield (ton ha-1),  straw yield(ton ha-1) and protein %This was due to microorganisms able to enhance the 
availability of different nutrients including N, P and micronutrients. These are in agreement with those achieved 
by (Metin et al. 2010 ,Tawfik and Gomaa 2005, Abbasdokht 2008, and Badr et al. 2009).  

The interaction effect on wheat yield and its components had significant difference at the most parameters 
as there was significant interact among sowing methods X organic fertilization levels, sowing methods X 
biofertilizer, organic fertilization X biofertilizer and sowing methods X organic fertilization X biofertilizer on 
Number of spike m-2, 1000 kernel weight (g), and protein % during both seasons, on the other hand there was 
significant interact among the factors under the study on Biological, grain, and straw yield (ton ha-1), only in the 
first season. Obtained results were showed in Figure (1), reported that the interact between sowing wheat in 
ridges with 36 m3 ha-1 as organic fertilization recorded the highest grain yield while, the lowest grain yield was 
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achieved with sowing wheat in broad casting and no organic fertilization during the first season. On the other 
trend figure (2) showed that the highest grain yield was recorded with 36 m3 ha-1 as organic fertilization and 
inoculation the seeds with Cerealine while, no organic fertilization with uninoculation seeds gave the lowest 
grain yield during the first season. In the same season, sowing wheat in rows with Phosphorin achieved the 
highest yield of grain while, the lowest yield was registered with sowing wheat by broadcasting methods and 
without inoculation seeds (Figure, 3 and 4).  

 
Table 3: Mean of plant height, crop growth rate (CGR), chlorophyll, leaf area index and spike length influenced by sowing method, organic fertilization and bio-fertilizer during 

2011/2012 and 2012/2013 seasons. 
Treatm
ent 

Plant height (cm) Crop growth rate (CGR) 
(g  m-2 day-1) 

Chlorophyll (mg/g) Leaf area index 
(LAI) 

Spike length 

60-90 90-120 A B Total  
2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

2011/
2012 

2012/
2013 

Planting methods   
Broadc
asting 

100.2
3 

97.21 8.85 8.99 9.21 9.85 1.04 0.95 1.01 . 0.83 1.15 1.17 4.17 4.25  10. 13 9.983 

Drilling 
in rows 

97.89 95.46 11.05 9.69 9.47 10.02 1.08 1.20 1.09 0.95 1.21 1.24 4.49  4.28  10.19 10.07 

Ridges 99.30 96.87 11.14 11.06 10.69 11.81 1.07 1.24 1.11 1.12 1.23 1.30 4.90  4. 37 10.98 10.16 
LSD0.05 ** Ns ** ** ** ** Ns ** ** ** Ns ** ** Ns ** Ns  
Organic fertilization (m3ha-1  )   
0 94.07 94.67 9.20 9.15 7.88 9.50 0.84 1.05 0.93 0.96 1.07 1.21 4.37 4.23  9.93 9.503 
12 98.04 96.54 10.37 10.02 9.52 10.42 1.15 1.20 1.00 0.99 1.20 1.26 4.37 4.19  10.42 10.22 
24 99.94 96.46 11.20 10.07 10.83 10.88 1.18  1.15 1.12 1.006 1.18 1.20 4.68 4.35  10.42 10.25 
36 104.5

2 
98.37 10.62 10.41 10.93 11.44 0.96 1.12 1.24 0.92 1.34 1.28 4.66  4.44 10.94 10.30 

LSD0.05 ** ** ** ** ** ** ** Ns ** Ns ** Ns Ns Ns ** Ns 
Bio fertilizer   
without 
inoculat
ion 

97.17 95.85 9.31 10.22 9.55 10.74 0.94 1.13 1.08 1.039 1.22 1.31 4.34 
4.32  10.23 10.05 

Cereali
ne 

100.2
3 

97.80 10.96 9.66 9.96 10.91 1.01 1.12 1.08 0.87 1.26 1.09 4.48 4.29  10.39 10.13 

Phosph
orin 

100.0
1 

95.88 10.77 9.87 9.85 10.03 1.14  1.15 1.07 1.01 1.33 1.30 4.73  4.29  10.69 10.02
7 

LSD0.05 ** ** ** Ns Ns  Ns  ** Ns Ns Ns ** ** ** Ns Ns Ns 
Interaction   
M xO ** Ns Ns Ns ** Ns ** ** Ns ** Ns **  ** Ns NS Ns 
MXB  ** ** ** ** Ns ** Ns Ns Ns Ns Ns Ns Ns Ns ** Ns 
OXB ** Ns Ns ** Ns Ns **  ** Ns Ns Ns Ns Ns Ns ** Ns 
MXOX
B 

** ** Ns ** Ns Ns Ns ** ** Ns ** Ns ** Ns NS Ns 

- Mean values in the same column marked with the same letters are not significantly difference at 0.05 level of probability (Duncan’s, p<0.05). 
- N.S = not significant. -**= significant 

 
Table 4: Mean of number of spike m-2, number of spikelet's spike -1, number of grain spike-1 , biological yield (ton ha-1), grain yield (ton ha-1), straw yield(ton ha-1)and protein percentage  

influenced by sowing method, organic fertilization and bio-fertilizer  during 2011/2012 and 2012/2013 seasons.  

Treatment 

Number of spike m-

2 
Number of 
spikelet's spike -1 

Number of 
grain spike-1 

 

1000 kernel 
weight (g) 

Biological yield 
(ton ha-1) 

Grain yield 
(ton ha-1) 

Straw yield 
(ton ha-1) Protein % 

2011/
2012 2012/13 2011/2

012 
2012/
13 

2011/
2012 

2012
/13 

2011/
2012 

2012
/13 

2011/
2012 

2012
/13 

2011/
2012 

2012
/13 

2011/
2012 

2012
/13 

2011/
2012 

2012
/13 

Planting methods 
Broadcasti
ng 

240.4
1 

265.11 19.94 19.88 58.48 59.6
6 

51.20 48.1
0 

9.07 7.20 3.72 3.72 1.73 1.45 10.28 10.0
7  

Drilling in 
rows 

197.4
1 

256.50 19.76 20.06 58.77 60.2 52.53 48.5
1 

7.87 8.34 3.83 4.05 2.18 1.78 8.85  8.63  

Ridges 246.0
5 

359.27 19.60 19.11 58.39 57.3
0 

53.12 50.7
6 

10.69 9.28 4.38 4.38 2.63 2.04
1 

9.12  8.89  

LSD0.05 ** ** Ns  Ns  Ns  Ns  ** ** ** ** ** ** ** ** ** ** 
Organic fertilization ( m3ha-1  ) 
0 214.9

2 
275.26 18.88 18.85 56.05 56.5

5 
48.51 47.3

0 
7.47 8.04 3.31 3.63 1.73 1.69 9.63  9.41  

12 228.4
0 

280.59 19.85 19.89 57.64 59.6
8 

52.88 49.4
0 

9.096 8.05 3.78 3.98 2.21 1.69 9.67  9.46  

24 247.3
3 

312.40  19.84 19.59 59.74 58.7
7 

53.90 49.5
8 

9.58 8.51 4.11 4.16 2.28 1.81 8.84  8.65  

36 221.1
8 

306.22 20.49 20.4 60.75 61.2 53.99 50.2
4 

10.70 8.5 4.71 4.44 2.49 1.83 9.52  9.26  

LSD0.05 ** ** ** ** ** ** ** ** ** Ns  ** ** ** Ns  ** ** 
Bio fertilizer 
Unincoula
tion 

209.9
7 

287.05 19.77 19.65 58.38 58.9
6 

50.98 46.2
9 

8.85 7.94 3.81 3.78 2.101
8 

1.72 9.11  8.88  

Cerealien 233.4
1 

273.16 19.72 19.84 58.52 59.5
3 

53.41 50.6
2 

9.39 8.32 4.24 4.18 2.14 1.72 9.22  9.01  

Phosphori
ne 

240.5 320.66 19.87 19.55 58.73 58.6
6 

52.57 50.4
8 

9.39 8.57 3.89 4.19 2.29 1.82 9.93  9.70  

LSD0.05 ** ** Ns  Ns  Ns  Ns  ** ** ** ** ** ** ** Ns  ** ** 
Interaction 
M x O ** ** Ns Ns ** N.S ** ** ** Ns ** Ns ** Ns ** ** 
MXB ** ** Ns Ns N.S N.S ** ** ** Ns ** ** ** Ns ** ** 
OXB ** ** Ns Ns N.S N.S ** ** ** Ns ** Ns ** Ns ** ** 
MXOXB ** ** Ns Ns N.S N.S ** ** ** Ns ** Ns ** Ns ** ** 
Mean values in the same column marked with the same letters are not significantly difference at 0.05 level of probability (Duncan’s, p<0.05). 
- N.S = not significant. -**= significant. 
 
 
 
 



75 
Res. J. Agric. & Biol. Sci., 9(1): 70-78, 2013 

 

 
Fig. 1: The effect interaction on grain yield (ton ha-1) of wheat as affected by sowing method and organic  
             fertilization during 2011/2012 seasons 

 

 
 

Fig. 2: The effect interaction on grain yield (ton ha-1) of wheat as affected by organic fertilization and  
            biofertilizer during 2011/2012 seasons 
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Fig. 3: The effect interaction on grain yield (ton ha-1) of wheat as affected by sowing method and organic 

fertilization during 2011/2012 seasons. 
 

 
Fig. 4: The effect interaction on grain yield (ton ha-1) of wheat as affected by sowing method and  biofertilizer   
            during 2012/2013 seasons 

 
Conclusion: 

 
For good growth, yield and yield components of wheat using ridges as sowing methods  with 36 m3 ton ha-1 

because the heaviest grain yield under the condition of this study. 
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