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ABSTRACT 

 
The present investigation was carried out in sandy soil at the Experimental 

Farm of El-Boustan, Faculty of Agriculture, Damanhour, Alexandria University, during 
2003/2004 and 2004/2005 growing seasons. This investigation was designed to 
evaluate the performance and production of  two wheat cultivars i.e.,Giza 164 and 
Sakha 69 as well as the effect of three bio-nitrogen fertilization treatments (untreated, 
Nitrobin and Microbin) and five rates of chemical nitrogen fertilizer doses (49, 98, 147, 
196 and 245 Kg N/ha) on these cultivars of wheat.  
The following results were recorded: 

 Giza 164 cultivar significantly surpassed Sakha 69 cultivar in all studied traits i.e., 
grain yield (ton/ha), straw yield (ton/ha), biological yield (ton/ha), harvest index (%), 
number of spikes/m2, spike length, number of kernels/spike, 1000- kernel weight 
and plant height, in both seasons. 

 As for bio-nitrogen fertilization, all studied traits, except harvest index, highly 
significantly increased by inoculation of wheat grains either by Nitrobin or Microbin 
compared with uninoculated ones, in both seasons. Microbin biofertilizer 
insignificantly increased all studied traits – except harvest index- compared with 
Nitrobin, in both seasons.  

 Increasing doses of chemical nitrogen fertilization showed significant effect on all 
studied traits– except harvest index- in both seasons, up to 196 Kg N/ha whereas 
differences between of 196 and 245 Kg N/ha were insignificant.  

 There were highly significant interaction between bio-nitrogen fertilization 
treatments and doses of chemical nitrogen fertilizer for all studied traits, except 
harvest index. 

 The present study recommended sowing inoculated grains of Giza 164 wheat 
cultivar by Microbin plus of 196 Kg N/ha of chemical nitrogen fertilizer to produce 
good production of grain yield and decreasing environmental pollution by 
decreasing chemical nitrogen fertilizers by 20 % under newly reclaimed sandy soil 
conditions. 

 

INTRODUCTION 

 
Wheat is one of the most important cereal crops in the world as well 

as in Egypt. The local production represents about 58 - 63 % of the 
consumption (Sorour et al., 2004). Therefore, attempts to increase wheat 
production are of most importance. Such attempts could be partially achieved 
through horizontal expansion at new reclaimed areas. Such soils are very 
poor and deficient in nutrients. Nitrogen is limited element for wheat 
production. Many studies revealed that the application of chemical N 
fertilizers exhibited much significance for maintaining high wheat yield (Saleh, 
2001; Ahmed, Seham, 2002;  Ali et al., 2004 and Abel-Hamed, 2005). 
However, the chemical N fertilizers are not only a costly input, but also a 
polluting to agroecosystem. Sustainable agroecosystem is essential for 
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agricultural development. Protection of the environment with the sustainability 
of the soil and agroecosystem should gain as much concern as maintains of 
high yield. Therefore, there is a current trend, at the local as well as the 
global scale, to reduce the use of chemical N fertilizers with keeping high 
crop productivity at the same time (El-Aggory et al., 1996). On the way to 
achieve such valuable goal, bio-N fertilizers drew the attention as partial good 
alternative to substitute the chemical N fertilizers through serving as a safe 
effective, where, supply part of plants N requirement as about 25 %, 
increases the availability of nutrient elements, reduces the environmental 
pollution, economical source of nitrogen and improves the potential yield 
(Bohiool et al., 1992 and Saber, 1993;). Bio-fertilizers including microbial 
inoculations are capable of enhancing soil fertility, increase crop's fertilizer 
use efficiency consequently crop growth and yield (El-Naggar et al., 2005).  

  Few microorganisms able to fix N, the free-living bacteria i. e., 
Azotobacter and Azospirillum with high capacity in fixing element N non-
symbiotically (Rao, 1982; and Kennedy and Tchan, 1992). Several studies 
reported increase in non-legumes and its components using the inoculation 
with Azotobacter and/or Azospirillum under supplemental chemical N rates 
lower than the recommended (Hassanein and Hassouna, 1997; Hamed, 
1998; Said, 1998; Ahmed, 2001; Ghallab and Salem, 2001; Abd El-Maksoud, 
2002; Khafagy, 2003 and Youssef, Soad et al., 2004). 

In general, there is a lake of information concerning the response of 
wheat genotypes to bio-N fertilization under newly reclaimed areas. 
Therefore, the present investigation was designed to study the ability of bio-N 
fertilization treatments combined with five rates of chemical N fertilizer for 
covering N requirements of two wheat Egyptian cultivars and to protect 
partially the environment against pollution by extra chemical N fertilizer 
application. 

 
MATERIALS AND METHODS 

 
The present investigation was carried out during 2003/2004 and 

2004/2005 winter growing seasons at El-Boustan Experimental Farm, Faculty 
of Agriculture, Alexandria University, Damanhour branch, Egypt. This work 
aims to study the response of two bread wheat (Giza 164 and Sakha 69) to 
three N bio-fertilization treatments (untreated, Nitrobin and Microbin) and five 
rates (49, 98, 147, 196 and 245 Kg N/ha) were taken as increment 
percentage (20, 40, 60, 80 and 100 %) from the recommended amount of 
mineral N fertilizer (245 Kg N/ha) which was reported by El-Bana and Aly 
(1993) and Hassan and Gaballah (2000). 

Both two nitrogen bio-fertilizers, Nitrobin and Microbin, were supplied 
by General Organization for Agriculture Equalization, Ministry of Agriculture 
and Land Reclamation, Egypt. The nitrogen  bio-fertilizers as the Nitrobin 
which contain Azospirillum sp, Azotobacter sp and Microbin which contain 
Azospirillum sp, Azotobacter sp, Pseudomonas sp, Mycorrhiza sp and 
Bacillus megatherium.  
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The studied treatments were arranged in a split-split plot design with 
four replications. The main plots represented wheat cultivars, the sub-plots 
assigned to the nitrogen bio-fertilizers while mineral nitrogen rates were 
randomly distributed in the sub-sub plots. The sub-sub plot area was 4.2 m2 
(3.5 x 1.2 m) and consisted of six rows, spaced 20 cm apart. Data of the main 
chemical and physical properties of the experimental field soil before sowing 
are shown in Table (1).  

 
Table (1): chemical and physical properties of the experimental field 

soil before sowing. 

Soil variable 
Seasons 

2003/2004 2004/2005 

E.C             dS/m 1.34 1.32 

pH (1:2.5, soil : water) 7.7 7.8 

Available nitrogen (g N/g soil) 10.8 11.4 

Available phosphorus (g P/g soil) 5.2 5.8 

Available potassium (g K/g soil) 85.4 95.6 

Organic matter (%) 0.15 0.16 

Sand    (%) 96.10 96.90 

Silt       (%) 2.80 2.09 

Clay     (%) 1.10 1.01 

Texture class Sandy 

 
Wheat cultivars were sown manually by hand in 7th of December, with 

seeding rate of 400 grains per m2, in both seasons. Wheat grains were 
thoroughly washed in water prior to treat by bio-fertilizer treatments to remove 
any pesticides added for pest control during storage. The grains were coated 
just before sowing with bacteria inoculants, at rate of 500 gm inoculations/40 
Kg by (5% adhesive agent) Arabian gum.  

Phosphorus fertilizer was applied at the rate of 55 Kg P2O5/ha as 
super phosphate (15.5 % P2O5) during soil preparation. Likewise, potassium 
fertilizer was applied at the rate of 48 Kg K2O/ha as potassium sulphate (48 
% K2O) in two equal doses during soil preparation and at heading of plant 
growth.  

The mineral nitrogen fertilizer, as ammonium sulphate (20.5 % N), was 
added in three equal doses (at sowing, at 1st and 2nd irrigation). At harvest, 
the central four rows were used to measure plant height (cm) and grain yield 
and also yield  its components of wheat, including spike length (cm), number 
of kernels/spike, 1000- kernel weight (g) number of spikes/m2, straw yield 
(ton/ha), biological yield (ton/ha) and harvest index % [(grain yield/biological 
yield) x 100]. The biological yield was determined as the weight of total above 
ground dry matter. All other culture practices were conducted as 
recommended.  

Four orthogonal comparisons were done for the three studied factors 
i.e ., C1: Giza 164  wheat cultivar vs. Skha 69 wheat cultivar ; C2: 
uninoculated wheat grains vs. inoculated wheat grains by bio-N fertilizers ; 
C3: the wheat grains inoculated by Nitrobin bio – fertilizer vs. wheat grains 
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inoculated by Microbin bio – fertilizer and C4: among the five rates of 
chemical nitrogen  fertilizer doses as shown in Tables 2 and 3 . 

Data were subjected to proper statistical analysis of variance 
according to Snedecor and Cochran (1981). Significance of different 
treatments was compared using the least significant differences (LSD) at 0.05 
level probability. 

 

RESULTS AND DISCUSSION 
 

1- Cultivars performance:  
 Means of yield and its studied components as affected by two studied 

cultivars, irrespective of the N bio-fertilization treatments and rates of 
chemical N fertilizer in the two growing seasons are presented in Tables 2 
and 3. The highest mean values of the studied traits were produced from 
Giza 164 cultivar and exhibited significant increase in all studied traits 
compared to Sakha 69 cultivar. The differences between the two studied 
wheat cultivars could be due to the variation in the genetically make up and 
their interaction to the environmental conditions prevailing during their growth.  

With regard to grain yield (ton/ha), data indicated that, average over 
two seasons, Giza 164 cultivar showed increase of mean grain yield by 25.49 
% as compared with Sakha  69 cultivar. This might be attributed to higher 
values of its number of spike/m2, number of kernel/spike and 1000- kernel 
weight (Table, 3). Several researchers reported significant varied differences 
among different wheat cultivars in grain yield/ha (Toaima et al., 2000; Saleh, 
2003; Ali et al., 2004; and Abdel-Hameed, 2005).  

Data in Table (3) indicated that Giza 164 cultivar produced  higher 
straw yield (8.0 ton/ha). Therefore, Giza 164 produced higher biological 
yield/ha, than Sakha 69 which produced the lower means, in both seasons. 
Similar results were reported by Toaima et al., 2000; Abdul Galil et al., 2003; 
Saleh, 2003; Ali et al., 2004 and Abdel-Hameed, 2005. 

For harvest index, analysis of variance in Table (2) indicates 
significant differences between the two studied cultivars in both seasons. The 
higher harvest index (38.34) was obtained by Giza 164 and the lower ones 
(36.24) by Sakha 69, as an average of the two seasons (Table 3). These 
results might be expected since the two tested wheat cultivars had some 
differences in their genetic structure and their responses to environmental 
conditions. This findings agree with those obtained by Gaballah (2005) and 
Salem (2005), however, these results disagree with those reported by Abdul 
Galil et al., (2003), who reported no significant differences in harvest indices 
detected among wheat genotypes.   

With regard to the number of spikes/m2, data in Table (3) indicated 
that Giza 164 had the higher number of spikes/m2 (401.65), averaged over 
two seasons and significantly surpassed Sakha 69 cultivar. The results 
showed that Giza 164 cultivar produced higher means of spike length (9.87 
cm) and the differences were highly significant when compared with Sakha 
69 cultivar in both seasons (Table, 3).  
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For the number of kernels/spike, it is observed that the two studied 
cultivars i.e., Giza 164 and Sakha 69 had highly significant effect on this trait. 
Giza 164 cultivar gave the higher means value (43.84) while Sakha 69 
cultivar gave (38.98).  

1000-Kernels weight for Giza 164 cultivar was significantly increased 
by 7.27 and 9.19 % over the two seasons, respectively, as compared to that 
recorded for Sakha 69 cultivar (Table 3).  

Data of the study  showed that Giza 164 cultivar plants was 
significantly longer by about 19.03% compared with the Sakha 69 as an 
average of both seasons (Table 3).  

The differences in number of spikes/m2, number of kernels/spike, 
1000-kernels weight and plant height between the two studied cultivars might 
be attributed to the genetic variations. Significant varietals differences 
regarding those traits were reported by Ahmed, Seham, 2002; Abdul Galil et 
al., 2003; Saleh, 2003 and Ali et al., 2004.  
2- N bio-fertilizer treatments effect: 

 Regarding the effect of bio-fertilizer treatments, the analysis of 
variance (Table, 2) clearly showed that the inoculation vs. un-inoculation 
plants (C2), were significantly different in both seasons for all studied traits, 
except harvest index.  

Wheat plants obtained from bio-fertilizer treatments gave significant 
increase in grain yield under investigation in both studied seasons compared 
with plants that untreated by bio-fertilizers (Table 3). The increments in grain 
yield per ha due to bio-fertilizer treatments was 39.65 %, as an average of 
both seasons. The obtained results could be attributed to the role of nitrogen 
bio-fertilizer in improvement of growth plants especially for sandy soil with 
poor fertility.  In this respect, Rao (1982), Pandy and Kumar (1989) and 
Kennedy and Tchan (1992) reported that the ability to fix element N is a vital 
physiological characteristic of Azotobacter and Azosperillum. In addition, the 
beneficial effect  of these bacteria  is related not only to their N-fixing 
proficiency but also may be to their of ability to synthesize and secrete 
antibacterial and growth regulators antifungal compounds, and vitamins in the 
plant rahizosphere.  

Bio-fertilized plants significantly produced higher means of straw yield 
per hectare estimated by 37.72 and 39.53 %, in the first and second seasons, 
respectively, compared with untreated one (Table, 3). These results may be 
due to the beneficial effect of bio-fertilizers on growth parameters i.e., plant 
height and number of tillers/plant. 

Significant increase for biological yield by 38.89 %, as an average of 
both seasons, was recorded by bio-fertilized plants compared with untreated 
one. This might be due to the effect of bio-fertilizers on improving biological 
components, i.e., grain yield, straw yield, number of spikes/m2, spike length, 
number of kernels/spike, 1000-kernels weight and plant height (Table, 3).  

Treating wheat by bio-fertilizers caused insignificant increase in 
harvest index in both seasons, compared with untreated plants.  

The significant increase in number of spikes/m2 was 16.98 %, as an 
average of both seasons. This indicates the role of bio-fertilizers in 
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encouragement of spike formation associated with nutrients and hormones, 
i.e., cytokinens, GA3 and IAA which increase vegetation growth and number 
of spikes/m2 (Yossef, Soad et al., 2004). In this concern, Hamed (1998), Said 
(1998) and Farag (2003) reported similar results.  

Both spike length and plant height for bio-fertilized plants were 
significantly longer and taller, in both seasons, compared with the untreated 
one (Table, 3). This trend of results could be explained on the basis of the 
mode of action of the bio-fertilizers. The authors attributed that to exertion on 
some growth regulators which promote all division and elongation which 
resulted in longer spike and tallest plants. In this respect, El-Khawas (1990) 
attributed the increase in plant growth to bio-fertilizations. The principal 
mechanism that bio-fertilizer could benefit the plant growth is through fixing 
gaseous nitrogen and its transfer to the plant as a direct effect on growth 
hormones that released in root media by bacteria and positively  effect on the 
growth and extension. These results also are in harmony with those reported 
by Sharief et al., (1998), Abd-El-Maksoud (2002), Farag (2003) and Yossof, 
Soad et al., (2004). 

Treated plants by bio-fertilizers were significantly exceeded un-bio-
fertilized one with 26.41 and 8.72% for number of kernels/spike and 1000-
kernels weight, respectively, as an average over both seasons (Table, 3). 
These results clearly indicated improving of plant growth, sink input, 
photosynthetic rate and assimilation production by N bio-fertilizers. In this 
concern, Atta Allah (1998) attributed the nitrogen fixation by non-symbiotic 
bacteria present in Serealen and Microbin for their ability to fix free molecular 
nitrogen, stimulate germination, improve plant stand, synthesis of chlorophyll, 
secrete hormones and consequently increase uptake of nutrients by maize 
plants. 

Regarding the comparison between the two studied bio-fertilizers 
(Nitrobin vs. Microbin), C3; the data in Table (2) revealed that the differences 
not reach to the level of significance for all studied traits in both studied 
seasons. In spite of insignificant differences, the Microbin tended to improve 
all studied traits in both seasons, except harvest index. This result might be 
due to composition of Microbin which contained more different species of 
nitrogen fixers which produce more growth regulators encourage roots to 
have more nutrient elements. Thus, the averages of studied traits were higher 
with respect to Microbin compared with Nitrobin. The relative increase for 
Microbin than Nitrobin were estimated by (3.18, 5.34, 4.54, 5.83, 4.24, 3.64, 
1.79, and 3.62 %) for grain yield/ha, straw yield/ha, biological yield/ha, 
number of spikes/m2, spike length, number of kernels/spike, 1000-kerenl 
weight and plant height, respectively, as an average over both seasons 
(Table, 3).  
3- The chemical N fertilizer effect: 

Table (2) shows that all studied traits of the two studied wheat 
cultivars were highly significantly affected by mineral N fertilizer treatments in 
two growing seasons. It was clearly evident from Table (3) that increments of 
mineral N fertilizer from 49 to 196 Kg N/ha showed significant increase of all 
studied traits for both cultivars, except harvest index, and the differences of 
studied traits were insignificant for rates of 196 and 245 Kg N/ha, in both 
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seasons. Therefore, the highest values of all studied traits, except harvest 
index, were achieved by 245 Kg N/ha application, while the 49 Kg N/ha gave 
the lowest value. This positive response to increase of N application was 
expected since the study was conducted in poor fertile sandy soil as shown in 
Table (1). The obtained results could be attributed to the positive role of 
nitrogen to increase photosynthesis activities which cause more flower 
fertility, setting per spike and stimulation of the plant capacity in building more 
metabolites to develop that increase grain yield. In the literature, many 
studies indicated that nitrogen element play an essential role in plant 
biochemistry and plant physiology. So, the amount of chemical nitrogen 
applied to wheat crop must be managed to ensure that nitrogen is available 
throughout the growth season because of its important role in enhancing both 
vegetative and reproductive development (Abdel-Hameed, 2005).  
4- Interaction effects: 
 Data in Table (2) showed highly significant interaction effects 
between the two studied factors i.e., nitrogen bio-fertilizer treatments and 
rates of chemical N fertilizer on all studied traits, except harvest index, in both 
seasons. Wheat plants inoculated with the Microbin and received 245 Kg 
N/ha of chemical N fertilizer produced the highest values of grain yield/ha, 
straw yield/ha, biological yield/ha, number of spike/m2, spike length, number 
of kernel/spike, 1000-kernel weight and plant height, in both seasons, without 
significant differences between similar treatments at 196 Kg N/ha of chemical 
N fertilizer. On the other hand, un-inoculated wheat plants and received 49 
Kg N/ha produced the lowest values of all studied traits (Tables, 4, 5, 6, 7, 8, 
9, 10 and 11).In this concern,  El-Naggar et al., (2005) observed that plants 
which treated with bio-fertilizers and received the rates of mineral fertilizer 
showed significant enhancement of vegetative growth parameters, chemical 
compositions of plant leaves and availability of N, P, and K in the soil. 
 Again, the beneficial effects of nitrogen bio-fertilizer on grain yield 
and its components might be attributed to the vigorous growth caused by  
bio-fertilized plants and to the increase in the metabolites synthesis of these 
plants as well as to the roles of bio-fertilizer to improve the absorption of the 
nutrients especially P, Fe, Zn, Mn and Cu which play important role in 
activation the metabolic process (Mohamed, 2000). In this concern, Hassan 
et al., (2006) indicated that the enhancing effects of N bio-fertilizer on growth 
traits in plants may be attributed to many factors such as release of plant 
promoted substances, mainly indole acetic acid (IAA), gibbrelic acid (GA3) 
and cytokinin which may stimulate plant growth, synthesis of some vitamins 
as B12, increasing amino acids content, enhancing the production of 
biologically active fungistatic substances which may change the micro flora in 
the ryhizosphere and affect the balance between harmful and beneficial 
organisms and increasing water and minerals uptake from soil. This may be 
ascribed to increase root surface area, root hairs and root elongation as 
affected by bio-fertilizer.  
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Table 4 : Means of grain yield (ton/ha) of wheat as affected by the 
interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 

0.05 

Portions of recommended mineral 
nitrogen fertilization 

 
Nitrogen bio- 

fertilizers 

 
Season 

100% 80% 60% 40% 20% 

35.0 
62.4 
224. 
22.5 

62.4 
2265 
2245 

5264 
6224 
62.4 

.2.4 
5226 
52.2 

4254 
.2.2 
.25. 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

35.0 
2224 
4244 
42.4 

22.4 
425. 
4225 

5254 
2254 
22.2 

.245 
6242 
6245 

4245 
.2.6 
.25. 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 

 
Table 5 : Means of straw yield (ton/ha) of wheat as affected by the 

interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

LSD 
0.05 

Portions of recommended mineral 
nitrogen fertilization 

 
Nitrogen bio- 

fertilizers 
Season 

100% 80% 60% 40% 20% 

.5.1 
5255 
44254 
4.26. 

5244 
4425. 
442.5 

4246 
.244 
.242 

6252 
4252 
42.4 

.244 
6244 
62.6 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

.53. 
.244 
5256 
44262 

.262 
5224 
5255 

22.2 
.2.6 
.245 

52.4 
22.4 
42.. 

.265 
6244 
6244 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 

 
Table 6 : Means of biological yield (ton/ha) of wheat as affected by the 

interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 
0.05 

Portions of recommended mineral 
nitrogen fertilization 

 
Nitrogen bio- 

fertilizers 

 
season 

100% 80% 60% 40% 20% 
 
.5.1 
 

45225 
4.225 
4.2.2 

4525. 
442.4 
4.22. 

5244 
4.244 
45254 

.244 
52.5 
44262 

525. 
.254 
.2.4 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

 
.511 

45224 
44244 
4.254 

4.242 
422.. 
4422. 

5246 
45242 
45256 

4262 
5254 
4425. 

624. 
.244 
.22. 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 

 
Table 7 : Means of number of spikes/m² of wheat as affected by the 

interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 

0.05 

Portions of recommended mineral nitrogen 
fertilization 

 
Nitrogen bio- 

fertilizers 

 
season 

100% 80% 60% 40% 20% 

1154. 
6..244 
6.42.4 
654254 

644252 
62.2.4 
6..265 

5542.4 
5.52.4 
55.2.4 

.452.4 
54.244 
5..24. 

4..244 
.54244 
.25244 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

105.3 
6.42.4 
6.2244 
245244 

645254 
6442.4 
6542.5 

52.244 
5522.4 
642264 

..424. 
5.22.4 
56.266 

.45244 

.24244 

...2.4 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 
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Table 8 : Means of of spike length (cm) of wheat as affected by the 
interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 

0.05 

Portions of recommended mineral 
nitrogen fertilization 

 
Nitrogen bio- 

fertilizers 

 
season 

100% 80% 60% 40% 20% 

0.79 
.264 
4424. 
4424. 

.244 
442.4 
44254 

4254 
526. 
52.4 

2224 
.254 
.2.. 

62.2 
4256 
.225 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

0.87 
5265 
44245 
4425. 

5245 
442.4 
442.. 

.2.5 
5245 
5224 

4262 
.22. 
.25. 

2244 
225. 
42.5 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 

 
Table 9 : Means of number of kernels/spike of wheat as affected by the 

interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 

0.05 

Portions of recommended mineral 
nitrogen fertilization 

 
Nitrogen bio- 

fertilizers 

 
season 

100% 80% 60% 40% 20% 

3.49 
65254 
24244 
2.254 

642.4 
652.5 
242.4 

52255 
6622. 
622.4 

5.244 
5.265 
642.4 

..25. 
5.2.5 
56224 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

050. 
652.4 
2.242 
2.26. 

64265 
22245 
2.252 

5.242 
652.4 
62244 

.524. 
5225. 
5.224 

.5255 

.52.5 
54225 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 

 
Table 10 : Means 1000-kernels weight (g) of wheat as affected by the 

interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 

0.05 

Portions of recommended mineral 
nitrogen fertilization 

 
Nitrogen bio- 

fertilizers 

 
season 

100% 80% 60% 40% 20% 
 

2.47 
 

662.. 
6425. 
6.244 

6524. 
62245 
642.5 

55255 
6.254 
6.2.4 

52244 
55244 
552.4 

5.244522
6. 

5225. 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

 
2.59 

6625. 
6.26. 
6.264 

652.4 
64264 
6.254 

55244 
6.255 
652.4 

542.6 
5.2.5 
55255 

5.2.. 
52244 
522.. 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 

 
Table 11 : Means of plant height (cm) of wheat as affected by the 

interaction between nitrogen bio-fertilizers and portions of 
recommended mineral nitrogen fertilization ( B x N%) in 
2003/2004 and 2004/2005 growing seasons. 

 
LSD 
0.05 

Portions of recommended mineral nitrogen 
fertilization 

 
Nitrogen bio- 

fertilizers 

 
season 

100% 80% 60% 40% 20% 

 
45.1 

54254 
5.252 
4442.5 

.42.. 
5224. 
5.2.. 

.2244 

..2.. 

.225. 

4625. 
452.4 
..25. 

24245 
2.222 
44254 

Uninoculated 
Nitrobin 
Microbin 

 
2003/2004 

 
1511 

.5264 
444254 
4462.4 

.2254 
5.2.2 
44424. 

.4244 

.4245 

.52.4 

44254 
.4256 
.6256 

65254 
2.245 
4424. 

Uninoculated 
Nitrobin 
Microbin 

 
2004/2005 
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Finally, it could be concluded that in order to reduce the 
environmental pollution as a result of using chemical nitrogen, inoculation of 
wheat grains with Microbin bio-fertilizer could compensate about 20 % of 
plant requirements of mineral nitrogen fertilizer and decrease wheat plant 
production costs under sandy soil conditions. 
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 تحسين إنتاجية القمح بالتسميد الحيوي في الأراضي الرملية حديثة الاستزراع
 محمد صبحى سعد بدران 

 جامعة الإسكندرية –كلية الزراعة بدمنهور  –قسم المحاصيل 
 

ج ةعتتتلهه–ك يتتتلهة لرةستتتلهةتتتبة   ره-أجريتتتذه تتتراهة برةضتتتلهةتتتلرزهرة يتتتلهة  ةلرستتتلهة ة  يتتتلهة  ةضتتت   
،ه قتبهمتةةذه تراهة برةضتله   يتياهي   جيتلهمت  ي هةت هه3002/3002 ه3002/3002خلالهة ضتة هه–ةلإضك بريله

(هةت لا هةعت ةلاذهةتت هة  ضتةيبهة  يت اهجهة  ر تتل،هةع ة تلهة  ةت بهةتت   ي ر ةي ه،هه66،هضتتخ ه462ة  ةت ه ةت هجهجيتل ه
 هه00ه&ه60&هه20&هه30ةع ة تتتلهة  ةتتت بهةتتت  ةيكر ةي (هةتتتنهة  ضتتتةيبهة  ي ر جي تتتتهة ةعتتتب  هةخةضتتتلهةضتتت  ي ذهج

  كجا/ ك  ر(ه322ة هة ةعبلهة ة متهةهه   هه400%
 -وفيما يلي أهم النتائج المتحصل عليها:

فت هكتلهة مت  ذهة  تته تاهبرةضت   هجهة مت لهه66ةع  يت هس تتهة مت  هضتخ ه462   قهة مت  هجيتلاهه
ه3ببهة ضت  ةله/هاة  ة به/ه ك  ره،هة م لهة  ة ه/ه ك  ره،هة ة م لهة ةي   جته/ه ك  رههةع ةلهة  م بهج%(ه،هس

ه،هط لهة ض ة له،هسببهة  ة به/هض ة هه،ه ل هةلأ  ه ةهه ط لهة  ة ذ(ه ر كهف هكلاهة ضة هة برةضله.هه
أبىه   ي ه ة بهة  ة هة   ضةيبهة  ي اهجهة  ي ر ةي ه ة ةيكر ةي ه(قةلهلرةس   هة تهي بة هلي ب هةع  يلهف هكله

ة ض    ءهم لهةع ةلهة  م به ر كهة  ر لهة   ة بهة  ته اهي اهه-ضلكلاهة ضة هة برة-ة م  ذهة  ته اهبرةض   هف ه
ف ه-   ي   ه،ه قبهأسطذهة  ة بهة ة   لهة  ةيكر ةي هلي ب هغيرهةع  يلهف هة  ضط ذهكلهة م  ذهة  ته اهبرةض   ه

هههههههههههههههههههههههههههههههههههههههههههههههههة ض    ءهم لهةع ةلهة  م بهة  ر لهة  كهة   ه اه   ي   هة   ي ر ةي ه.ههههه-كلاهة ضة هة برةضل
ة هةعبلهة ضة بهة ة متهةههه%ه00   تهه30 ةنهكلهلي ب هف هةض  اهة  ضةيبهة  ي ر جي تهة ةعب  ه ر كهة ه

ه–ف هكلاهة ضة هة برةضلهه–ضُج ذهلي ب هةع  يلهف هجةينهة م  ذهة  ته اهبرةض   هة ض    ءهم لهةع ةلهة  م به
هلي هة  ي ر جي تهة ةعب  هي تهغيرهأ ه هة  ضةيب هي تهه%400كجا/ ك  رجه322 ب  ه ؤب ه ا ه( ة هة ةعبلهة ة متهةه

ه هة ضةل هة ةعب   هة  ي ر جي ت هة   ضةيب هة  ر ل هبرةض    ه ا هة  ت هة م  ذ هجةين هف  هةع  يل هة ةعبله%00لي ب  ة 
هة ة متهةهه.هه

 ةعب  هس   هة ةع  يله ر كهة   ضةله جةينهة م  ذهة  تهك  هة    سلهةي هأ  ةعهة  ضةيبهة  ي اه ةع ةلاذهة  ضةيبهة
هف هكلاهة ضة هة برةضله.ههههههههههههههههههههههههههههههههههههههههههههههههه–ة ض    ءهم لهةع ةلهة  م بهه– اهبرةض   ه

ه هجيل  هة  ة  هم   هلرةسل هةل ةيل هة برةضل ه را هة  ي اهه462  مت هة  ضة ب هلرةس    هقةل هة  ة ب     ي 
هة  ة   ذهةةعبلهجه ة هه%00كجا/ ك  رهة هة ضة بهة  ي ر جي تهة ةعب  هأاهةةعبلهه466ة ةيكر ةي ه(هةنه ضةيب

ة ةعبلهة ة متهةهه ر كهلإ   جهة م لهجيبهة ه ة بهة  ة ه كرةهة ةض  ةلهف ه   يلهة     هة ةيئ ه  يجله    يله
هرة يله بي لهةلاض لرةعه.هههههههههههههههههههههه ر كهف هةلأرةض هة ه%30ة  ضةيبهة  ي ر جي  هة ةعب  هةةعبله



Badran, M.S.S 

 

 1796 

                            ههههههههههههههههه



J. Agric. Sci. Mansoura Univ., 34 (3): 1781 - 1795, 2009 

 

Table 2: Mean squares for the analysis of variance of wheat grain yield  (ton/ha) and yield components as 
affected by cultivars , nitrogen bio-fertilizers and portions of recommended mineral nitrogen  fertilizer in 
2003/2004 and 2004/2005 growing seasons. 

Traits 

D.F 

 
Sources of variation  

No.of spikes /m² 
Harvest index (%) 

 
Biological yield 

(ton/ha) 
  ٍStraw yield (ton/ha) Grain yield 

(ton/ha) 

133./1331  1331/
1330 

33.1/1331  1331/
1330 

133./1331  1331/1330  133./
1331 

1331/1330  133./
1331 

1331/
1330 

** 

* 

.66.244 

** 

** 

4.4.2.2 

Ns 

* 

26.48 

Ns 

* 

16.25 

* 

* 

9.26 

* 

* 

6.47 

* 

** 

2.07 

* 

* 

3.19 

Ns 

* 

1.40 

* 

** 

42.4 

5 

4 

5 

Replications  

Wheat cultivars (c) 

 Error "a" 

** 

** 

Ns 

Ns 

3918.9 

** 

** 

Ns 

Ns 

3661.1 

Ns 

Ns 

Ns 

Ns 

9.33 

Ns 

Ns 

Ns 

Ns 

8.8 

** 

** 

Ns 

Ns 

4.81 

** 

** 

Ns 

Ns 

4.42 

** 

** 

Ns 

Ns 

1.81 

** 

** 

Ns 

Ns 

2.21 

** 

** 

Ns 

Ns 

0.61 

** 

** 

Ns 

Ns 

0.58 

. 

4 

4 

. 

4. 

Nitrogen bio-fertilizers (B)  

C2:-Inoculation vs uninculation 

C3 :-Nitrobin vs Microbin 

C x B  

Error "b" 

** 

Ns 

** 

Ns 

2218.6 

** 

Ns 

** 

Ns 

2012.1 

** 

Ns 

Ns 

Ns 

4.44 

** 

Ns 

Ns 

Ns 

3.92 

** 

Ns 

** 

Ns 

2.22 

** 

Ns 

** 

Ns 

2.63 

** 

Ns 

** 

Ns 

1.11 

** 

Ns 

** 

Ns 

1.31 

** 

Ns 

** 

Ns 

0.32 

** 

Ns 

** 

Ns 

0.28 

6 

6 

. 

. 

.. 

Mineral nitrogen fertilizer % (N%) 

CxN% 

BxN% 

CxBxN% 

Error "c" 

                      Ns ,* and ** are not significant and significant  at  0 .05 and  0.01 levels , respectively .  

 
  



Badran, M.S.S 

 

 1798 

Table (2) : Cont. 
Traits 

D.F 

 
Sources of variation Plant height (cm) 1000-kernels weight (gm) No.of kernels/ spike Spike length (cm) 

133./1331 1331/1330 133./1331 1331/1330 133./1331 1331/1330 133./1331 1331/1330 

* 

** 

184.96 

* 

** 

160.58 

Ns 

* 

30.55 

Ns 

* 

.6265 

* 

* 

4.22. 

* 

* 

222.6 

Ns 

** 

5254 

Ns 

** 

5224 

5 

4 

5 

Replications  

Wheat cultivars (c) 

 Error "a" 

** 

** 

Ns 

Ns 

91.0 

** 

** 

Ns 

Ns 

82.4 

** 

** 

Ns 

Ns 

14.40 

** 

** 

Ns 

Ns 

13.11 

** 

** 

Ns 

Ns 

54224 

** 

** 

Ns 

Ns 

35.20 

** 

** 

Ns 

Ns 

.2.4 

** 

** 

Ns 

Ns 

4255 

. 

4 

4 

. 

4. 

Nitrogen bio-fertilizers (B)  

C2:-Inoculation vs uninculation 

C3 :-Nitrobin vs Microbin 

CxB  

Error "b" 

** 

Ns 

** 

Ns 

85.31 

** 

Ns 

** 

Ns 

73.82 

** 

Ns 

Ns 

Ns 

6.7 

** 

Ns 

** 

Ns 

6.1 

** 

Ns 

** 

Ns 

4425 

** 

Ns 

** 

Ns 

12.2 

** 

Ns 

** 

Ns 

42.2 

** 

Ns 

** 

Ns 

424. 

6 

6 

. 

. 

.. 

Mineral nitrogen fertilizer % (N%) 

CxN% 

BxN% 

CxBxN% 

Error "c" 

               Ns ,* and ** are not significant and significant  at  0 .05 and  0.01 levels , respectively .  
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Table 3  : Means of  wheat grain yield (ton/ha) and yield components as affected by cultivars , nitrogen bio-
fertilizers   and portions of recommended mineral nitrogen fertilizer in 2003/2004 and 2004/2005 
growing seasons. 

 
 

Mean 

Mineral nitrogen fertilizer Nitrogen bio-fertilizers Wheat cultivars 
(c1) 

 
Season 

 
Trait Portions of recommended dose ( 245 kg/ha); (c4) 

 
Nitrobin vs 

Microbin (c3) 
Inoculation vs 

uninoculation (c2) 

100% 80% 60% 40% 20% Microbin Nitrobin Uninoculation Inoculation Sakha 69 Giza 164 

6242 22.6a 2245a 62..b 5255c .256d 622.   a 625.   a 52.4   b 626.   a 5266  b (1)a6244 2003/2004 Grain yield 
(ton/ha) 624. 4256a 4242a 24.6 b 5244c .224d 2242  a 2242  a 5244  b 5.10  a 62.2  b 6255 a 2004/2005 

.254 442..a 442.5a .242b 22.4c 624.d .254  a .26.  a 4254  b .245  a .254  b .266 a 2003/2004 straw yield 
(ton/ha) 4255 9.46 a .254a .245b 2254c 52.2d .2..  a .266  a 2265  b .244  a 4254  b .224  a 2004/2005 

44252 44264a 4225.a 442..b 5245c 4254d 4526.  a 4.2.4  a 5224  b 4524.  a 442.4b 4.2.4 a 2003/2004 Biological 
yield (ton/ha) 44224 422.4a 42244a 442.4b .254c 42.2d 4524.  a 4.265 a 5244  b 4.2.4  a b44242 4.26. a 2004/2005 

56226 542.5b 5.24.b 52244a 54245a 5426.a 5624.   a 56244  a 56255  a 56246  a 552.2 b 52255 a 2003/2004 Harvest index 
(%) 64245 64244a 6425.a 5.2.2b 6424.a 6424.a 55224  a 6426.  a 64244  a 64244  a 5.2.. b 64256 a 2004/2005 

54424. 644264a 6622.2a 244545 b .552.c ..624d 5..242  a 54.254  a 5.526.  b 5..26.  a 5.2246b 5522.4a 2003/2004  No. of spikes 
/m ² 5.4224 64.245a 62.225a 5..25b 54.24.c .24244 d 64.264  a 5.5254  a 55.254  b 552244  a 56224.b 64.244a 2004/2005 

.224 442.4a 52..a .2.4b .224c 4266d 5244  a 52..   a 42.5  b 526.  a .254    b 52.4  a 2003/2004  Spike length 
(cm) .22. 44242a 44252a .2.4b .2..c 22.4d 52..  a .2.5   a .226  b 5245  a .2..    b 525.   a 2004/2005 

64265 6524.a 6.245a 6.245b 5.244c 5.24.d 662..  a 6525.  a 54255  b 6624.   a 5.2.6  b 662.6  a 2003/2004 No.of kernels 
/ spike 64255 2.254a 24265a 6426.b 5624.c ..2..d 622.5  a 66244  a 56245  b 44.95  a 552..  b 65266  a 2004/2005 

64244 642..a 62245a 64224b 5.255c 56224d 6.224  a 642.2  a 5.2.4  b 6.24.  a 5524.  b 6.224  a 2003/2004 1000- kernels 
weight (gm) 64265 642.2a 62246a 64255b 5.2.6c 5622.d 6.255   a 6.242   a 55246  b 6.22.  a 55244  b 652.2  a 2004/2005 

.5254 542.4a 552..a .425.b 4.2..c 242.5d .526.  a .42.5  a .5246   b ..245  a ..224  b .4244  a 2003/2004 Plant  height 
(cm) .42.6 5.245a 56256a ..244b 45244c 56.40 d .425.  a ..25.  a .426.  b 84.65  a .524.  b ..25   a 2004/2005 

(1) Means followed by the same letter , within each row , for each comparison , are not significantly different at 0.05 level . 


