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ABSTRACT 
Two field experiments were performed during two consecutive 

winter seasons, 2006/2007 and 2007/2008 at the Agricultural 
Experimental Station of Desert Research Center at Ras Sudr, South 
Sinai Governorate. These experiments were carried out to study the 
response of yield, yield components and biochemical composition of 
two wheat cultivars (Triticum aestivum L. 1, Gemiza-9 and Sakha-94), 
under two saline water irrigation levels (3500 and 7000 ppm); to bio-
fertilizer treatments, which were: 

1-100 % of the recommended doses of NPK as control 
2- 50 % of the recommended doses of cerealien (2L/fed.) and 

phosphorien (2L/fed.) + 50 % of the recommended doses of NPK 
3- 100 % of the recommended doses of cerealien(4L/fed.) and 

phosphorien (4L/fed.) + 50 % of the recommended doses of NPK 

The obtained data confirmed the absolute superiority of 100% 
cerealin + 100% phosphorin inducing the highest degree of the 
physiological tolerance to salinity, which enables the stressed plants of 
the two cultivars to be adapted and keep better performance against 
the two levels of salinity. The results showed that, wheat cultivars 
with cerealien 100 % + 100 % phosphorien + 50% NPK produced 
significant increments in all growth characters, yield and yield 
components as well as chemical constituents. Also, results showed 
that Gemiza-9 was superior to Sakha-94 in all yield criteria in the 
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growing seasons. All chemical constituents including, proine , 
photosynthetic pigments in leaves and crude protein , total 
carbohydrates, total sugars, reducing sugars, non-reducing sugars, 
calcium, potassium in shoots and amino acids were increased in shoot 
and in grain under biofertilizer treatments as compared to their control 
treatments in two cultivars. 

Key words: Wheat, Triticum aestivum L., Cultivars, Biofertilizer, 
Salinity levels, Free proline, Sugars, Amino acids.   

 
INTRODUCTION 

 

Wheat (Triticum aestivum L.) is the most important cereal crop 
as the main food stable for the Egyptian public. Improving the 
productivity of this crop is a main task due to its short supply which 
mandated importing about 50% of the needed wheat grains from 
outside the country. There is insufficient fresh water to develop all 
potential arable land. So, the use of saline water in agriculture is a 
subject of vital importance for arid and semi arid zones to meet 
increasing food demand (Volkmar et al., 1998). However, all fertilizer 
materials are salts according to their salt index. When they added to 
the soil, they increase the salt concentration and then the osmatic 
potential of the soil solution. Therefore, use of soil micro-organisms 
which can either fix atmospheric nitrogen or solublize phosphate or 
promote plant growth through synthesis of growth promoting 
substances or by enhancing the decomposition of plant residues to 
release vital nutrients and increase humic content of soils, will be 
environmentally begin approach for nutrient management and 
ecosystem function (Wu et al., 2005). Kaci et al., (2005) reported that, 
these microorganisms are known to deliver a number of benefits 
including plant nutrition and tolerance to adverse soil conditions. 

The aim of this study is to investigate the response of wheat 
plant to nitrogen fixer and phosphate dissolving bacterial fertilizers 
under two levels of saline water irrigation. Moreover, investigating the 
effect of these biofertilizers combinations as a biological technique for 
reducing the harmful effect of salinity and find out the level of salinity 
that plant can be tolerate and their effects on the growth and yield. In 
addition, the use of biofertilizers may have additional benefits such as 
nitrogen fixation, mobilizing phosphate and micronutrients through 
the production of organic acids and lowering soil pH (Saber, 1993). 
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Besides, microorganisms such Pseudomonus, Azotobacter, 
Azospirillium and mycorrhizae can secrete growth promoters, i.e., 
gibberellins, cytokinins like substance and auxins (Hartman et al., 
1983). The strain of nitrogen fixing bacteria (Azotobacter spp.) under 
the commercial name Cerealien and phosphate dissolving bacteria 
(Bacillus megaterium) under the commercial name Phosphorien used 
under different levels of salinity. The previously mentioned treatments 
were evaluated for their effects on wheat plant growth, yield and 
chemical constituents (Abeer and Hanaa, 2008).   

 

MATERIALS AND METHODS 
 

Two field experiments were carried out in Agricultural Station 
of Desert Research Center at Wadi Sudr, South Sinai Governorate, 
during 2006/2007 and 2007/2008 growing seasons to study the 
response of growth, yield and yield components as well as 
biochemical composition of two wheat cultivars (Triticum aestivum 
L.) Gemiza-9 and Sakha-94 to three biofertilizer treatments under two 
saline water irrigations (3500, 7000 ppm). Soil and water analysis are 
presented in Table (1). 
Table (1): Soil mechanical, chemical and two artesian irrigation 
water analyses for the experimental site at Ras Sudr region.  

 



EFFECT OF SOME BIOFERTILIZER TREATMENTS  
 

260 

Each experiment under each levels of saline water irrigation 
included 6 treatments, which were combination between two wheat 
cultivars (Gemiza-9 and Sakha-94) and three biofertilizer treatments, 
which were: 
          

1. 100 % of the recommended doses of NPK as control 
2. 50 % of the recommended doses of cerealien(2L/fed.) and 

phosphorien (2L/fed.) + 50 % of the recommended doses of NPK 
3.100 % of the recommended doses of cerealien(4L/fed.) and 

phosphorien (4L/fed.) + 50 % of the recommended doses of NPK 
 

Both cerealien and phosphorien are produced by biofertilizers 
unit, General Organization of Agriculture Equalizaton Fund, 
Agriculture Research Centre, Ministry of Agriculture, Giza, Egypt. 
Two levels of salinity of irrigation water (3500 and 7000 ppm). The 
experiments design was split plot design with three replications, where 
biofertilizer treatments occupied the main plots and wheat cultivars 
were allocated at random in sub plots. 

The experimental unit consisted of 15 rows, each of 3.5 meters 
in length and 20 cm between rows where, each plot area was 10.5 m2. 
Seeding rate of 60 kg/fed. was used. Planting took place on 16th and 
18th November in 2007 and 2008 seasons, respectively. The normal 
agronomic practices of growing wheat were practiced  as 
recommended by wheat research Dept., A. R. C.   

Biofertilizers, Cerealine and Phosphorine were applied twice 
with irrigating water after 15 and 45 days from sowing dates as 
recommended by the Ministry of Agriculture, Giza, Egypt. For 
biochemical determinations, two vegetative samples were taken at 75 
and 105 days after sowing (DAS). Another samples were taken at 
harvest from 1m2 from each replicate for yield and yield 
components.In the third sample at harvest, ten plants were taken 
randomly from each plot to determine plant height (cm), No. of 
tillers/plant, spike length (cm), No. of grains/spike, weight of 
grains/spike (g) and 1000-grain weight (g). Sample of 1 m2 from each 
plot was harvested to determine No. of  spikes/m2, grain and straw 
yields (ton/fed.).   

In order to obtained dry weight, plant material were chopped 
into small pieces and weighed then were kept in an electric Wily Mill 
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grinder, mixed thoroughly and packed in air tight glass containers and 
were kept for chemical analysis. Determinations of sodium, potassium 
and calcium in shoots were determined in the acid digested samples 
by using flame photometer (Jenway PFP7) according to Brown and 
Lilleland (1964). Pigments were extracted from fresh leaves using 
85% acetone according to the method of Veron and Seely (1966). 
Proline concentration was determined in fresh leaves according to 
Bates et al., (1973) and total protein was determined in dry shoots 
according to A.O.A.C (1990). Total carbohydrates was estimated 
calorimetrically by the Nelson's reagent as reported by Cherry (1973), 
Soluble sugars, Reducing and non-reducing were determined in shoots 
according to Miller (1959). Determinations of free amino acids were 
accomplished according to Pellet and Young (1980) by using amino 
acid analyzer technique. 

Statistical analyses: 
The data in three replications were expensed to the proper 

statistical analysis of variance of a split plot design according to 
Snedecor and Cochran (1967). Duncan's multiple range (1955) was 
used to compare between means.  

 

RESULTS AND DISCUSSION 
 

A-Yield and its Components: 
Effect of biofertilizer: 

Tables (2 and 3) showed that the effect of biofertilizer 
treatments, wheat cultivars and their interaction on yield and yield 
attributes under the two salinity levels. Grain yield were increased by 
45 % with 100 % of the recommended doses of cerealien (4L/fed.) 
supported with 50 % NPK at 3500 and 7000 ppm salinity levels as 
compared with 100 % of the recommended doses of NPK. These 
increasments may be due to significant increase of triangular yield 
components, i. e No. of spikes/ m2 , No. of grains/spike and 1000-
grain weight. Moreover, treatments of 100 % of the recommended 
doses of cerealien with 50 % NPK increases significantly straw wield 
by 43 % and 74.4 % at 3500 and 7000 ppm salinity levels, 
respectively. These results may be attributed to significant in plant 
height, No. of tillers/plant and spike length. In this respect, El-Kased 
et al., (1999) observed that application of biological fertilizer 
increased the yield by 183% over the control. Also, Sharma et al., 
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(2000) reported that application of biofertilizers (Azotobacter and 
phosphate solubilizing bacteria) increased yield of wheat. 

 

Cultivars differences: 
Data in Tables (2 and 3) indicated that there were significant 

differences between the two wheat cultivars under two salinity levels 
in the most characters. Gemiza-9 cultivar significantly surpassed 
Sakha-94 in plant height, No. of spike/m2, No. of grains/spike, 1000-
grain weight, grain and straw yields. While there were no significancy 
between the two wheat cultivars in No. of tillers/plant, spike length 
and weight of grains/spike under two salinity levels. These results 
may be due to the genetical differences between the two wheat 
cultivars under salinity levels. In this respect, Abd El-Gawad et al., 
(1987) found that wheat cultivars differed in partitioning and 
migration of the total available photosynthate to economic yields. 
Also, wheat cultivars differed in carbon equivalent for vegetative 
components and grain in production value of vegetative matter, grain 
yield and coefficient energy of crop and harvest index. The 
differences in 1000-grain weight of the two wheat cultivars may be 
attributed to the translocation rate variation of photosynthate from 
source to sink, i.e. the grain. These results were in harmony with the 
obtained results of Hassanein and Gomaa (2001) and Zaki et al., 
(2004).  

 

Effect of the interaction between wheat cultivars and biofertilizer:  
The effect of interaction between wheat cultivars and 

biofertilization on plant height, No. of tillers/plant, No. of spike/m2, 
spike length, No. of grains/spike, weight of grains/spike, 1000-grain 
weight, grain and straw yields were significant under two salinity 
levels. Results in Tables (2 and 3) showed that the effective treatments 
for No. of spike/m2 and grain yield were obtained from Gemiza-9 
cultivar with 100% cerealien + 100% phosphorien supported with 
50% NPK. Whereas, the differences between wheat cultivars with 
100% cerealien + 100% phosphorien + 50% NPK did not reach the 
significant level in plant height, No. of tillers/plant, spike length, 
weight of grains/spike, No. of grains/spike, 1000-grain weight and 
straw yield. These results are in harmony with those obtained by 
Hassanein and Gomaa (2001) and Abd El-Razik (2002). 
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B-Chemical Analysis:  
1-Proline in leaves, crude protein and carbohydrate fraction in 
shoots: 

The obtained results showed in Table(4,5) the concentrations of 
proline,crude protein and carbohydrate fraction were affected by 
biofertilizer treatments,wheat cultivars and their interaction under tow 
salinity levels(3500 and 7000ppm) . 

It is evident from the data that Biofertilizer treatment 
(50%cerealien+ 50%phosphorien) increased the concentration of 
proline as compared to control under lower level of salinity (3500 
ppm) , this was clear in second sample. 

On the other hand, two wheat varieties plant either with 50% 
cerealien + 50% phosphorien or 100% cerealien + 100% phosphorien  
(supported with 50% NPK) showed much higher values 
concentrations in second sample under 7000 ppm , It is clear with 
Gemiza(9) varieties. The data revealed that proline content were 
increased versus increasing water irrigation salinity from 3500 up to 
7000 ppm , this results were obvious with Sakha-94 

The interaction effect between wheat varieties and biofertilizer 
showed that the concentration of proline content is higher in tow 
wheat varieties after treatment with 100%cerealien+100+phosphorien 
in the second sample as compared to the first sample of two wheat 
cultivars (Gemiza-9 or Sakha-94).   

Also, data revealed that proline content were increased versus 
increasing water irrigation salinity from 3500 up to 7000 ppm , in this 
connection , Kishore et al., (2005) concluded that proline is known to 
occur widely in higher plants and normally accumulates in large 
quantities in response to environmental stress. Also, Ashraf and 
Foolad (2006) noticed that there is a positive relationship between 
proline accumulation and plant stress tolerance. Also, Samuel et al 
(1985) found that proline content was increased in all plant samples 
which may be due to increased nitrogen metabolism and nucleic acids 
(DNA and RNA) in plant cell. In addition to its role as an osmolyte 
for osmotic adjustment, proline contributes to stabilizing structure 
(eg.membranes and proteins). 

Data listed in Table (4,5) showed that the effect biofertilizer 
treatments (100%ceralien+100phosphorien) significantly enhanced 
protein content ascompared with the control. On the other hand, the 
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d
higher protein content than Sakha (94) 

The interaction effect between

ifferences between wheat varieties showed that, Gemiaza (9) had 

 tow wheat varieties and 
biofe

ation under high salinity 
level 

rally, the interaction effect between wheat varieties and 
biofe

rtilizer 
treatm

ferences among tow 
varie

 wheat varieties and biofertilizer 
can b

 Carbohydrate fractions the obtained data under two 
salini

rtilizer showed that, the highest value of protein conten was 
produced from Gemiza (9) after treatment with (100% cerealien + 100 
+ phosphoreien), it is clear in tow samples. 

The same data cleared also that irrig
(7000 ppm) decreased crude protein in shoots, these results 

coincided with the results obtained by Sher - Mohamed et al., (1994) 
who stated that the reduction in protein content under high salinity 
level may be due to the disturbance in nitrogen metabolism, inhibition 
of nitrate absorption or decrease of the availability of amino acids and 
denaturation of the enzymes involved in amino acid and protein 
synthesis. 

Gene
rtilizer treatments, show that, the observed increase in protein 

content of two cultivars particularly with Gemiza-9. Similar results 
were obtained by Reddy et al., (2003) found that biofertilizer 
inoculation has been reported to decrease fertilizers needed, improve 
the crude protein content and counteract the effects of salinity. 

It is obvious from the results (Table,4,5) that, biofe
ents significantly enhanced total carbohydrate, soluble 

sugars,reducing and non-reducing sugars in shoots of tow wheat plant 
as compared with the control in second sample. 

On the other hand, data show the dif
ties in total carbohydrates in shoots of the two wheat cultivars are 

significant in first sample, it was obvious that Gemiza (9) recorded the 
highest value for total crbohydrate. 

The interaction effect between
e deduced from tabulated data in Table (4,5). The results showed 

that, the highest value of total carbohydrate and sugars was produced 
from Gemiza (9) after treatments with 100% cerealine + 100% 
Phosphorine .  

Regarding
ty levels,show that increasing salinity level caused a gradual 

increase in the concentrations of reducing, ,no- reducing and total 
sugars in the shoots to reach its maximum at the highest level of 
salinity i.e. 7000 ppm among second sample.  
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Moreover, Ingram and Bartels (1996) stated that under water 
stress soluble sugars can function in tow ways which are difficult to 
separate as osmotic agent and as osmoprotectors. As an osmotic agent, 
the increased sugar induced by water stress was significantly 
correlated to osmotic adjustment and turgor maintainance. As 
osmoprotectors, sugars stabilizes protein and membranes. 

Also Tawfik et al., (2006) showed that raising irrigation salinity 
levels increase the content of carbohydrate and proline. Similar results 
were obtained by Ashour et al., (2004). In this respect, Kusaka et al., 
(2005) added that, the observed increase in the osmotic potential 
might be due to the accumulation of inorganic solutes, several organic 
components such as sucrose, glucose and amino acids including 
proline. Also, Parasher and Varma (1987) revealed that, the 
increments in soluble and total available carbohydrate under saline 
condition may be associated osmotic regulation of plant cells as a 
mechanism of salt tolerance for wheat plants. 

2- Photosynthetic pigments in leaves: 
Results in Table (6), show that the highest content of 

photosynthetic pigments; chlorophyll a,b, and carotenoids were 
recorded in two wheat varieties with 100% cerealien + 100% 
phosphorien as compared to the control under two salinity levels. 
Also, results showed that differences between wheat cultivars did not 
reach the significant level at 5% level of signicance in chlorophyll a in 
first sample, while results in second sample showed that, Gemiza (9) 
recorded the highest value for chlorophyll.a and chlorophyll b  

Data in the same table illustrate the effect of interaction between 
biofertilizer treatments and wheat cultivars. Results revealed that 
chlorophyll a and chlorophyll b of tow wheat varieties were not 
significantly after treatment with 100% cerealine + 100% phosporiien 
under tow salinity level.  

It was cleared that biofertilizer treatments improve all the 
tolerance feature of plants and increase plant adaption to saline 
irrigation. These results were coincided with the results obtained by 
Zahirodini et al., (2004), who stated that, the bacterial inoculants 
clearly enhanced fermentation and consequently reduced soluble 
carbohydrates. By contrast, the stressed-plant organs were irrigated 
with two salinity levels (without bio-fertilizer treatments) showed 
lower values of photosynthetic pigments in all samples.  
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Also, Poljakoff Mayber and Gale, (1975), found that the 
reduction in chlorophyll contents by increasing salinity levels of 
irrigation water was refered to the decrease in absorption of iron and 
magnesium needed for chlorophyll synthesis.   

3. Minerals content in shoots: 
Data present in Table (7) show the effect of biofertilizer on 

minerals contents in tow wheat cultivars under tow salinity levels of 
irrigation water, it was cleared that the increase in potassium, calcium 
and decrease in sodium content of tow wheat varieties as compared 
with the control, similar results were obtained by Hamdia et al., 
(2005), found that, biofertilizer inoculation markedly altered the 
selectivity ions, it restricted Na+ uptake and enhanced the uptake of K+ 
and Ca++.  

It is evident from the data that the effect of biofetilizer 
treatments with varieties was recorded the highest value for potassium 
with Gemiza (9) variety.  

Also, results shows the effect of interaction between tow wheat 
cultivars and biofertilizer on minerals content in shoots of wheat 
plants , the highest values of potasisium and calcium were obtained by 
the combination between (100%cerealine+100% phosphorien) and 
Gemiza(9) variety.  

In this regard, Sheteawi and Tawifk(2007) showed that 
potassium content was higher by biofertilizer treatmet(Bigin and 
Nitrobin) than non fertilized mung bean plants. In this concern, Vijaya 
and Srivasuki (2001) stated that dual inoculation with Gloms 
macrocarpus and Bacillus megatherium was superior to individual 
inoculation either with G.macrocarpus or B. megatherium in enhacing 
the nutrient uptake(Ca, Na and K) of microprogated teak plants. 
However, Mansour et al (2002) showed that biofertilizer(Nitrobein 
and Phosphorein) on globe artichoke plants increased the percentage 
of K element. 

On the other hand, results show that raising irrigation salinity 
levels increased the content of sodium and calcium during two 
samples of two varieties .Furthermore, the same treatment decreased 
the content of potassium, similar results were obtained by Tawfik et 
al, (2006) noticed that the effect of salinity on potassium content 
could be attributed to the difficulty of its uptake due to competition 
with the high concentration of the sodium in the root medium. Also,  
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Mahajan and Tuteja (2005) said that potassium is one of the essential 
elements and is required by the plant in large quantaties. Potassium is 
required for maintaining the osmotic balance. 

Plants generally require mineral nutrients in all metabolic 
processes ,e.g. K ions which is a part from its role as an osmotic 
component, K is essential for the formation of starch, protein 
synthesis, photosynthate partitioning, normal stomatal function and 
above all as an activator to a number of monovalent cation requiring 
enzyme (Marschner 1995 and Mahajan and Tuteja  2005 ). Also, 
calcium is important for cell wall, membrane, pectinates, and 
regulation of cell metabolism.  

 

4-Amino acids composition of protein in shoots and grains: 
Results in Table (8,9) illustrated that amino acids of two 

varieties in shoots and grains were effected by biofertilizer treatments 
under two salinity levels of irrigation water.   

The data cleared that bio-fertilizer treatments were increased the 
content  of amino acids of tow wheat cultivars as compared to the 
control ,it is obvious from the results that  the highest content of 
amino acids were recorded in plants with 100% cerealien and 100% 
phosphorien treatments under lower salinity level. These results 
coincided with the results obtained by Zahiroddini et al., (2004). The 
obtained data also revealed that quantitative chromatographic 
evaluation of individual amino acids in shoots and grains of both 
studied varieties show the presence of 16 amino acids including; 
aspartic, threonine, serine, glutamic, proline, glycine, alanine, valine, 
methionine, isoleucine, leucine, tyrosine, phenylalanine, histidine, 
lysine and arginine , respectively. Also, data presented in Table (8,9) 
showed  the quantitative analysis of amino acids in their protein 
hydrolzates. Data also showed that content of acidic amino acids 
(aspartic and glutamic) in shoots and grains of both studied varieties 
was mostly higher than other amino acids, possibly due to their being 
precursors for synthesis of most amino acids.  

In another study, Reddy et al., (2003), who found that, 
biofertilizer inoculation has been reported to decrease fertilizers 
needed, improve the crude protein content and counteract the effects 
of salinity. Also, Mengel and Kirkby (1979) reported that low levels 
of K frequently increase the contents of both glutamine and 
asparagines because of reduced rate of N incorporation into protein, K 
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being reported to be involved in several steps of protein synthesis. 
Other possibility could be the glutamate transformation to proline 
under salinity stress (Miflin, 1980) as well as the aspartate conversion 
into methionine and threonine in the presence of ATP (Umbarger, 
1978). The obtained data also revealed that the content of indicated 
amino acids decreased with high salinity, 7000 ppm being more 
effective, but increase with biofertilizer treatments.  

As for the effect of interaction between biofertilizer treatments 
and cultivars , results showed that the absolute superiority was 
confirmed for  the 100% cerealien + 100% phosphorien treatments in 
the all cases over the respective values of the control particularly with 
grains for Gemiza (9)variety.   

On the other hand, data showed that basic amino acids group 
included three amino acids: arginine, lysine and histidine, their 
content decreased with salinity, this is possibly due to transformation 
to other nitrogenous compounds such as synthesis of puterscine from 
arginine (Miflin, 1980). Also results showed that neutral amino acids 
group represents the rest of studied amino acids appeared decreased 
with salinity and increased with biofertilizer treatments depending on 
the concerned amino acid, response being also dependent on studied 
variety.. In this connection, promotive effect of salinity on 
alanine,valine and leucine may be due to the formation of pyruvic acid 
from glucose through Embden-Meyerhof-Parnas(EMP) reaction 
pathway(Street and Cockburn,1972).Variations between the two 
studied varieties could be attributed to contribution of the concerned 
amino acids for the synthesis of some protein types responsible to 
cope with salinity stress according to differences in the genetic back 
ground in each variety (El-Leboudi et al., 1997).  

The positive effect of biofertilizer on amino acid contents was 
mentioned by Ismail (2002) found that the highest value of amino 
acids content of pea leaves were obtained by using biofertilizer 
treatments (Biomagic). 
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Conclusion: 
It could be concluded that biofertilizers cerealien and 

phosphorien stimulated plant growth and yield and induced salinity 
tolerance by enhancing the accumulation of certain metabolites i.e. 
sugars and proline. Which are considered to be a sort of plant 
adaptation to stress. Accordingly, the present work was designed to 
investigate the effectiveness of bio-fertilizers applications which 
increased the availability of N, P and K for improving the wheat 
cultivars, at different levels of salinity; 3500 and 7000 ppm. It is of a 
great importance to mention here that the obtained data clearly 
revealed that, each cerealien and phosphorien gave the highest effect 
on the improvement of the growth parameters. The used of bio-
fertilizers as mixture gave superiority in inducing the highest degree 
of adaptation to the applied levels of salinity was 100% cerealien + 
100%phosphorien treatment supported with 50 NPK, which resulted 
in the highly significant increases in all studied growth parameters; 
dry matter accumulation,yield and yield components. In addition, the 
accumulation of considerable quantities of sugars, proline and 
required nutrients in the stressed wheat plant was also studied. It is 
clear that inoculation improves all the tolerance feature of wheat 
plants and increase plant adaptation to saline irrigation. 

Generally, increasing salinity level in the irrigation water 
decreased yield and its components of wheat plants. These results 
agree with those reported by Kumar et al., (1987), Hank et al., (1989) 
and Mass and Crieve (1990). 

Moreover, Munns and Rawson (1999) found that salinity 
decreased of spikelet primordial formation and final spikelet numbers 
at spike emergence were reduced. Khater et al., (2002) reported that 
salinity significantly reduced the values of spike length and grain yield 
of wheat plant.  

REFERENCES  
A.O.A.C. (1990). Official Methods of Analysis of Association of 

Official Analytical Chemists. Pub. By the Association of Official 
Analytical Chemists, Inc., Arling West Virginia, USA. 

Abd El-Razik, M.A. (2002). Response of some wheat varieties to 
biofertilizer under different nitrogen levels in saline soil. J. Agric. 
Sci., Mansoura Univ., 27(12): 1061-1071. 

 



J. Biol. Chem. Environ. Sci., 2010, 5 (3), 257-281 277 
 

Abd-El-Gawad, A.A., K.A. El-Shouny, S.A.Saleh and M.A. Ahmed 
(1987). Partition and migration of dry matter in newly cultivated 
wheat varieties. Egypt, J. Agron., 12(1-2): 1-16. 

Abeer.A.Mahmoud and Hanaa.F.Y.Mohamed (2008). Impact of 
Biofertilizers Aplication on Improving wheat(Triticum aestivumL.) 
Resistance to Salinity. Res. J. of  Basic and Applied Sci.,4(5): 520-
528. 

Ashour, N.I.,  K.H. Batanouny, A. T. Thalooth, K. M. Tawfik, (2004). 
Response of Medicago sativa and some halophytic forge plants to 
irrigation with diluted seawater, 1: Effect on some physiological 
aspects .Bull. NRC.29: 361-377. 

Ashraf, M. and M.R.  Foolad,  (2006).  Roles of glycinebetaine and 
proline in improving plant abiotic stress resistance. Environmental 
and Experimental Botany. Available on line at 
ww.Seincedirect.com. 

Bates, L.S., R.P. Waldern and L.D. Teare (1973). Rapid determination 
of free proline for water-stress studies. Plant and soil, 39: 205-207. 

Brown, J.D. and O.Lilleland (1964). Rapid determination of potassium 
and sodium in plant material and soil extract by flame photometry. 
Proc. Amer.    Hort. Sci., 73: p.813. 

Cherry, J.H. (1973). Molecular biology of plants test- Manual. 
Clombia Univ. press. New York and Landon. 76-81. 

Duncan, D.B. (1955). Multiple range and multiple 'F' tests. 
Biometrics., 11: 1-42. 

El-Kased, F. A., R. N. Kamh and B. F. Abd El Ghany (1999). Wheat 
response to bio and mineral nitrogen fertigated in newly reclaimed 
sandy soil. Desert Institute Bulletin, Egypt. 1996, publ., 46(2): 
373-386. 

El-Leboudi, A.E., Sh.M.Gawish, S.M.Abdel-aziz and M.R.M.Ahmed 
(1997). Some metabolic aspects in wheat plants subjected to 
salinity.Annals.  Agric. Sci, Ain shams Univ, Cairo, 42(2), 585-
596. 

Hamdia, M.A., M.A. Shaddad and M.M. Doaa (2005). Mechanisms of 
salt tolerance and interactive effects of Azospirillum brasilense 
inoculation on maize cultivars grown under salt stress conditions. 
Environ. Microbiol., 7: 1839-1846. 

Hank, R.J., L. M. Dundley, R.L Cartee, W.R. Mace, E. Pomela, R.L. 
Kidman and J. M. Wraith (1989). Use of saline waste water from 



EFFECT OF SOME BIOFERTILIZER TREATMENTS  
 

278 

electric power plants for irrigation. Report part 1. Soil irrigation 
water and crop yield studies. Research Report Utah Agricultural 
Experiments statia, 128: 1-60. 

Hartman, A., A. Sngh and W. Klingmuller (1983). Isolation and 
characterization of Azospirillum mutants excreting high amount of 
indole acetic acid. Can.J.microbil., 29: 916- 923. 

Hassanein, M.S. and A.M. Gomaa (2001). Productive efficiency of 
certain wheat cultivars biofertilized with phosphate-solubilizing 
Bacilli, Azotobacter and yeast under varying levels of phosphorus 
Annals of Agric. Sci. Mansoura Univ., 39(4): 1907-1922.      

Ingram. and D. Bartels (1996). The molecular basis of dehydration 
tolerance in plants. Ann. Rev. Plant Physiol.Plant Mol.Biol., 
47:377-403 

Ismail, R. H . A. (2002 ). Physiological studies on Biofertilization in 
pea plants (Pisum sativum L.) Under Calcareous Soil Conditions. 
Ph.D . Thessis, Fac. Agric., Cairo Univ. 

Kaci,Y., A. Heyraud, B. Mohamed and T. Heulin (2005). Isolation and 
identification of an EPS-producing Rhizobium strain from arid soil 
(Algeria): Characterization of its EPS and the effect of inoculation 
on wheat rhizosphere soil structure.Research in microbiology. 
156:522-531. 

Khater, E.A., T.S.A. Aal and F.R. Farrag (2002). Potential effects of 
low quality water for irrigation in El Fayoum Governorate, Egypt. 
Egyptian J. Soil Sci., 42(1): 161-183.  

Kishore, P.B.K., S. Sangam, R.N.  Amrutha, P.S. Laxmi, K.B. Naidu, 
K.R.S.S  Bao, S. Rao, K.J. Reddy, P.  Theriappan and N. 
Sreenivasula, (2005). Regulation of proline biosynthesis, 
degradation, uptake and transport in higher plants: its implications 
in plant growth and abiotic stress tolerance. Curr. Sci., 88: 424-438 

Kumar, V., D. Kumar and C.P.S. Chauhan (1987). Effect of saline 
water varying Cl:SO4 ratios and phosphorus levels on the growth 
and yield of bread-wheat and soil properties. Indian Journal of 
Agricultural Research, 17(2): 209-212.   

Kusaka, M.,  M .  Ohta and  T . Fujmura, (2005).  Contribution of 
inorganic components to osmotic adjustment and leaf folding for 
drought tolerance in Pearl miller.  Physiol, Plant., 125: 474-484. 

Mahajan, S. and  N. Tuteja., 2005.  Cold, salinity and drought stresses. 
Archieves of Biochemistry and Biophysics, 444: 139-158. 

 



J. Biol. Chem. Environ. Sci., 2010, 5 (3), 257-281 279 
 

Mansour, S.A. A.; A. T . M. Kassam and A. M. Abd- El-hameid 
(2002) . Effect of potassium and some bio-fertilizers on earliness 
and head quality of globe artichoke ˝ Cynara scolymus L.˝ . 2nd 
Inter. Conf.Hort.Sci., 10-12 Sept.2002, Kafr El- Sheikh, Tanta 
Univ., Egypt. 

Marschner,H. (1995). Mineral nutrition of higher plants. 2nd ed., 
Academic press, Harcount Brace Company. Publishers London, 
San Diego, New York, Boston, Sydeny, Tokyo, Toronto. 

Mass, E.V. and C.M. Crieve (1990). Spike and leaf development in 
salt stressed wheat. Crop Sci., 30: 1309-1313. 

Mengel, K. and A. Kirkby (1979). Principles of Plant Nutrition . P.O .  
Box. CH- 3084 . Worblaufen- Bern I Switzer- land . pp. 167-2110 

Miflin, B. J. (1980 ). Amino acids and derivatives. In: P.K. Stump of 
and E.E. Conn. (Eds.). The Biochemistry of Plants. Academic 
Press, New York pp: 609-635. 

Miller, G. L. (1959). Use of dinitrosalicylic acid reagent for 
determination of reducing sugars. Anal. Chem. 31:426-428. 

Munns, R. and H.M. Rawson (1999). Effect of salinity on salt 
accumulation and reproductive development in the apical meristem 
of wheat and barley. Australian Journal of Plant Physiology, 26: 
459-464. 

Pellet, P. L. and R. V. Young (1980). Nutritional evaluation of rotein 
foods. Published by the United Nations Univ. 

Poljakoff-Mayber, A. and J. Gale (1975). Ecological studies on 15 
plants in saline environments. Springer Verlag, Belin. 
Heideberg,New York. 

Reddy, B. V. S., P. S. Reddy, F. Bidinger and M. Blümmel (2003). 
Crop management factors influencing yield and quality of crop 
residues. Field Crops Research, 84: 57-77. 

Saber, Y. M. (1993). Salt tolerance of wheat cultivars. J. Genetics and 
Breeding,49 (1):55-60 influencing yield and quality of crop 
residues. Field Crops Research, 84: 57-77. 

Samuel, L. T.; L. N. Werner and D. J . Beaton (1985). Soil fertility and 
fertilizer Macmillan publishing Company New York. 

Sharma, A. K., A. K. Kelkar, O. R. Misra, S. S. Kushwaha and A. M. 
Rajput (2000). Response of wheat (Triticum durum) to integrated 
nutrient management under irrigated conditions. Research on Crop, 
1 (1): 105-107.        



EFFECT OF SOME BIOFERTILIZER TREATMENTS  
 

280 

Sher-Mohamed, D. N. Sen and S. Mohamed (1994). Seasonal variation 
in sugar and protein contents of halophytes in Indian desert. Annals 
of Arid Zone, 33: 249-251. 

Sheteawi, S. A and K.M. TawfiK (2007). Interaction effect of some 
biofertilizers and irrigation water regime on mun bean(Vigna 
radiate) growth and yield.J.Appl.Sci.Res., 3(3): 251-262. 

thSnedecor, G. W. and W. G. Cochran (1967). Statistical Methods. 6  
Ed.Iowa State Univ. Press Ames., Iowa, USA 

Street, H.E. and W. Cockburn(1972). Catbolism. In: Plant metabolism. 
pp.84-130.Pergamon press, Oxford. 

Tawfik, K. P. Amany, A. Bahr and A. K. M. Salem (2006). Response 
of kaller grass (leptochloa fuscal L.) to biofertilizer inoculation 
under different levels of sea water irrigation .J. App. Sci. 
Res.2(12): 1203-1211. 

Umbarger, H. E. (1978). Amino acid biosynthesis and its regulation. 
Ann. Rev. Biochem. 47 : 533-606. 

Veron, L. P. and G. R. Seely (1966). The chlorophylls Determination 
Academic Press, New York, London. 

Vijaya, T. and K. P. Srivasuki (2001). Response of micropropagated 
Tectona grandis to dual inoculation with Glomus macrocarpus and 
Bacillus megatherium. Indian.J. Fores., 24 (1): 43-47. 

Volkmar, K. M., Hu , Y. and H. Stppuhn (1998). Physiological 
responses of plants to salinity: A review. Can. J. plant Sci., 78: 19-
27 

Wu, S. C., Z. H. Cao, Z. G. Li, K. C. Cheung and M. H. Wong (2005). 
Effects of biofertilizer containing N fixer, P and K solubilizers 
trial. Geoderma, 125:155-166 

Zahiroddini, H., J. Baah, W. Absalorn and T. A. McAllister (2004). 
Effect of an inoculant and hydrolytic enzymes on fermentation and 
nutritive value of whole crop barley silage.Animal Feed 
Sci.Technolgy, 117: 317 

Zaki, M. Nabila, M. A. Ahmed and M. S. Hassanein (2004). Growth 
and yield of some wheat cultivars irrigated with saline water in 
newly cultivated land as affected by nitrogen fertilization. Annals 
of Agric. Sci., Moshtoher., 38(2): 515-525. 

  
  

 



J. Biol. Chem. Environ. Sci., 2010, 5 (3), 257-281 281 
 

تأثير بعض المخصبات الحيوية على النمو والمحصول والمكونات 
 البيوآيميائية لصنفين من القمح تحت الظروف الملحية

 2د محمد على يونس ، أحم1 وهبى محمد حسانى
   مصر–القاهرة –  المطرية - مرآز بحوث الصحراء-  قسم الانتاج النباتى-  وحدة المحاصيل -1

   مصر-القاهرة– المطرية -مرآز بحوث الصحراء-قسم الاصول الوراثية- وحدة الكيمياء الحيوية-2 
  

  
ة راس سدر بم    حافظة  أجريت هذة الدراسة بمحطة بحوث  مرآز بحوث الصحراء بمنطق

شتويين           يناء خلال موسمين ال  لدراسة مدى استجابة       2007/2008 و   2006/2007جنوب س
ح   ن القم صنفين م ة ل ات البيوآيميائي ه والمرآب و للمحصول ومكونات زة (صفات النم  و 9جمي

خا  ة     ) 94س رى المالح اه ال ن مي ين م ستويين مختلف تخدام م ى  7000 و 3500([باس زء ف  ج
 ومعاملات المخصبات الحيوية    ]ى رى على حدة فى تجربة منفصلة      استخدم آل مستو  ) المليون

تسميد % 50و  %100حيث استخدمت المخصبات الحيوية بمعدل ) السيريالين والفوسفورين(
ا      ) فدان/لتر2(و) فدان/ لتر 4(حيوى من المعدل الموصى به       من  % 50بالترتيب مضاف اليهم

د            ا استخدمت المع ه بينم ا تحت           السماد المعدنى الموصى ب ة الموصى به سمادية المعدني لات ال
ة      وى      (ظروف المنطقة آمقارن سميد حي د            ) . دون اضافة ت ائج عن ى افضل النت م الحصول عل ت

دل   ة بمع ه    % 100المعامل ى ب دل الموص ن المع ة م مدة الحيوي ن الاس يريالين ( م + س
ى تحمل صنفى القمح لم                 % 50) + فوسفورين ة ال ذة المعامل عدلات  سماد معدنى حيث أدت ه

ستويات       سيولوجية والمحصولية تحت م راءات الف ى افضل الق اد الملحى والحصول عل الاجه
ة المخصبات                . مياه الرى المالحة المضافة      صنفى القمح تحت معامل ا ل ائج المتحصل عليه النت

ات     الحيوية السابقة اظهرت زيادة معنوية فى آل قراءات النمو والمح           ه والمرآب صول ومكونات
زة          ى الصنف سخا       ) 9(البيوآيميائية آما اوضحت النتائج تفوق الصنف جمي فى آل    ) 94(عل

ه خلال موسمى النمو           ات         . قراءات المحصول ومكونات ا لكل المرآب ادة معنوي وحظ الزي ا ل آم
سكريات     درات وال ام والكربوهي روتين الخ رولين والب ل الب ة مث ة تحت الدراس ة الكيميائي الكلي

يوم  سيوم والبوتاس ل والكال ة وصبغات الكلورفي ر المختزل ة والغي ة والمختزل سكريات الذائب وال
  .والاحماض الامينية مقارنة بمعاملة المقارنة لكلا من صنفى القمح

  

                                   :                                                                                            التوصية 
دة         ) 9(وتوصى هذه الدراسة بإمكانية زراعة صنف جميزة         ه من الأصناف الجدي حيث ان

ه فى                        صدأ الاصفر حيث تجود زراعت ة للأمراض خاصة مرض ال عالية المحصول المقاوم
زة             ائج ان صنف جمي ة للمحصول        ا)  9(الاراضى الجديدة وقد أوضحت النت ائج عالي عطى نت

سبة             ومكوناته والمرآبات البيوآيميائية آما أظهرت نتائج التحليل البيوآيمائى لهذا الصنف أن ن
سكريات  ل وال درات والكلورفي روتين والكربوهي رولين الحر والب ل الب ة مث ات الكيميائي المرآب

ضا وجد ان ال      94-الذائبة والمختزلة والعناصر أعلى من صنف سخا         وفر       واي وى ي سميد الحي ت
ة للمحصول                نصف آمية التسميد المعدنى الموصى به فى منطقة الزراعة ويعطى نتائج مرتفع
ى                 زارعين عل ومكوناته بالاضافة الى تحسين المرآبات البيوآيميائية ولذلك يجب ان نرشد الم
سبة   اليف  ونقص ن دنى وخفض التك سميد المع تعمال الت وى لخفض اس سميد الحي تخدام الت  اس

  .التلوث وانتاج محاصيل عالية الانتاج
  


