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ABSTRACT: A field experiment was carried out at El-Serw Station Damietta Governorate 

Agric. Res. Center during two summer seasons of 2014 and 2015. The present investigation 

aimed to increase fodder productivity of sudangrass (sorghum bicolor (L.)var. sudanense( 
piper cv.)under such saline soil and investigate the possibility of partial replacement of N-

fertilizer by the application some soil amendments. The amendment gypsum was added at 4 ton 

fed
-1

 or without and three N-fertilizer levels (30, 60, and 90 kg fed
-1

) under two bio- fertilization 

treatments (inoculation and uninoculation).  

The obtained results were summarized as follows: 

1-Application gypsum to salt affected soils promotes the use efficiency of N-fertilizer which was 

reflected to plant height, fresh and dry yield and gave the better nutritive content as compared 

to without gypsum.  In this concern, the application of 4 ton gypsum fed
-1

 gypsum and 90 kg N 

fed
-1 

with inoculation gave the highest increments of yield quantity and quality parameters under 

study. 

2-Gypsum decreased soil pH and EC, both soluble and exchangeable sodium. However, 

increased soluble and exchangeable calcium. 

3-Application of N fertilizer at 60 kg fed
. -1 

with bio-fertilizer gave no significant results with those 

obtained when plants were fertilized by the high level of 90 kg N      fed
. -1

 alone without bio-

fertilizer.  

4-Inoculation with nitrobein was resulted significant increases in plant height, fresh and dry 

yield, and crude protein content compared to untreated. 

The results could be concluded that the application of 4 ton gypsum fed
-1

 and 60 kg N fed
-1

 with 

nitrobein inoculation was the best treatment to sudangrass under the condition of salt affected 

soils for increasing fodder productivity and quality as well as improving soil characters. 

Key words: Gypsum, N-fertilizer levels, nitrobein, Salt affected soils, sudangrasses. 
 

INTRODUCTION 
Agricultural production becomes 

imperative for establishment of the 

relationships between crop productivity and 

soil characteristics. More effective using of 

amendments for improving the soil fertility, 

enhancing organic matter. (Kusvuran et al., 

2014). In Egypt, the production of green 

forage is less than the demand, which effect 

meat and milk production. Moreover, the 

acute shortage of feed during summer 

season (Hathout, 1987). Crop production 

needs to be increased substantially to 

reduce food insecurity. Since most soils in 

the region are inherently poor, external 

inputs such as mineral or organic fertilizers 

are necessary to boost crop production. 

However, marginal farmers do not use 

sufficient amounts of mineral fertilizers for 

various reasons (Manyong et al., 2001). In 

addition, there is a real need to improve crop 

productivity in an ecofriendly manner. This 

has led to the promotion of commercial 

biological and chemical products to restore 

and enhance the fertility and organic matter 

content of soils. Therefore, microorganisms 

are important component of integrated 

nutrient management systems and soil 
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biodiversity. It is assumed that many of the 

biological products being offered to farmers 

which contain beneficial microorganisms 

(bacteria and fungi) (Larkin et al., 1993).This 

is an integral aspect of soil conditioning. 

Although there is evidence that rhizobia and 

mycorrhizal inoculants can improve the yield 

of certain crops (Giller, 2001). 

Fertilizers constitute an integral part of 

improved crop production technology. The 

proper amount of fertilizer application is 

considered a key to crop production. On the 

other hand, using fertilizer is profitable until 

yield increasing rate adequate cost. Using 

much N can result in problems such as 

much cost, soil degradation and pollution 

(Alcoz et al., 1993). Nitrogen is an essential 

element required for plant growth in 

relatively large amounts. Nitrogen deficiency 

reduced dry matter, crude protein and grain 

crude fiber. In fodder crops, N fertilizer 

increased crude protein. Therefore, it seems 

that application of N fertilizer increase 

palatability and digestibility of fodder. On the 

other hand, amount of soluble 

carbohydrates also could alter the quality of 

the forages (Almodares et al., 2009). 

Mousavi, et al. (2012) recommended that 

the applied of 135 to 225 kg N ha
-1

 to 

sorghum plants was improved grow 

extensively during summer season.  

Bio-fertilizers are used for increasing soil 

productivity and plant growth in sustainable 

agriculture (Canbolat et al., 2006). 

Microorganisms are also important to 

promote the circulation of plant nutrients and 

reduce the need of much chemical fertilizer 

(Cakmakç et al., 2006). Javaid and 

Mahmood (2010) showed that when 

effective cultures of microorganisms are 

applied to the soil, the decomposition of 

organic wastes and residues thereby 

releasing inorganic nutrients that become 

available for uptake by the plants. Promoting 

bacteria can affect plant growth and yield 

because of its interaction with soil 

characteristics and nutrient availability 

(Yazdani et al., 2009). The effect of PGPR, 

as a complex process, depends on bacterial 

strains and population, plant-bacterial strain 

combination, plant genotype, growth 

parameters evaluated, and environmental 

conditions (Şahin et al., 2004 and Cakmakç 

et al., 2007). Gypsum is an excellent kick-

starter; grains in crop production and longer-

term improvement in soil structure through 

amelioration of solicity if application and 

other soil amendment practices are 

combined. Many investigators reported that 

gypsum had a good effect on improving soil 

physical and chemical properties and led to 

increasing nutrient availability in soil which 

reflected on yield (El-Sharawy et al .,2008). 

The increase of N fertilizer led to 

increase nitrate content in the crop tissues 

without significant increase in yield (Custic et 

al., 1994) and led to high cost  of  

production, creates pollution of agricultural 

environment as well as affects the soil 

fertility. Salem (2003) found that using 

chemical amendments such as gypsum was 

improved the poor physical, chemical and 

biological properties in salt affected soils. 

Nitrogen is one of the major nutrients for 

cereals to producing the economic yield. It's 

essential role may be attributed to one or all 

of these reasons: 1) nitrogen is constituent 

of all proteins and nucleic acids and hence 

of all protoplasm. (Russell, 1973) nitrogen 

enhances the meristematic activities 

consequently, increasing the cell size that 

manifested in internodes elongation, 

(Osman et al.,2000) nitrogen increases the 

nutrients uptake, capacity of photosynthesis 

assimilation in building metabolites, its 

translocation and accumulation in the sink 

(Fathi et al.,2003). 

Therefore, the present investigation was 

undertaken to study the possibility of the 

partial replacement of require mineral 

nitrogen fertilizer by the application of 

gypsum and nitrobein on fodder productivity 

and quality sudangrasses grown in salt as 

well as improving the poor soil physical, 

chemical and biological characteristics.  
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MATERIALS AND METHODS 
Experiment layout : A field experiment was  

carried out at El-Serw Agricultural 

Experiment and Research Center, Damietta 

Governorate, Egypt. (31º 22′ latitude  and 

31º 64′ Longitude) during two successive 

summer seasons of 2014 and 2015 to study  

the effectiveness of gypsum, nitrogen and 

bio- fertilizer treatments (nitrobein) on 

productivity and quality of sudangrass 

before sowing, surface soil sample (0-30 

cm) of the experimental was taken, air-dried, 

ground, good mixed, sieved through a 2 mm 

sieve, kept and analyzed for some physical 

and chemical properties and its content of 

available macro- and micronutrients 

according to the methods described 

Cottenie et al. (1982); Page et al. (1982). 

The obtained data were recorded in Table 

(1). 

Gypsum was added to the soil basis at 

the rate of 4 ton fed
-1

 to reduce ESP till 15% 

(FAO, 1995), the gypsum was used in the 

form of calcium sulphate (Ca SO4.2H2O) 

after soil preparation and before sowing 

which was mixed with 0-30 cm soil surface 

layer before sowing. Nitrog en in the form of 

ammonium nitrate(33.5%N),was 

broadcasted at a rate of 30 as control, 60 

and 90 Kg N/fed, the nitrogen rates were 

equal doses; the first, being applied after full 

germination, the second was applied directly 

after the first cut, and the third dose was 

added after the second cut. Calcium super 

phosphate (15.5 % P2O5) was added at the 

rate of 150 Kg fed
-1

 and Potassium sulphate 

(48% K2O) was added at the rate of 50Kg 

fed
-1

 during seed bed preparation. 

 
Table(1) Some physical, chemical and fertility characteristics of the studied soil. 

Soil characteristics Value Soil characteristics Value 

Particle size distribution%:  Soluble cations (soil paste mmolecL
-1

):  

Sand 12.1 Ca
2+

 17.1 

Silt 19.71 Mg
2+

 14.41 

Clay 65.6 Na
+
 41.1 

Textural class        Clayey K
+
 1.34 

Soil chemical properties:  Soluble anions (soil paste mmolecL
-1

):  

pH (1.25 soil water suspension) 8.38 CO3
--
 0.00 

CaCO3 % 2.59 HCO3
-
   2.15 

Organic matter  g kg
-1

  1.03 Cl
-
 40.60 

ECe (dSm
-1

, soil paste extract) 6.43 SO4
--
 31.20 

CEC (cmolc kg
-1 

soil) 40.8 ESP    23.7 

Soil physical properties: 

Bulk density g cm
-3

 

Penetration resistance 

1.35 

58.0 
Total porosity % 21.77 

Hydrulic conductivity (cm h
-1

) 0.26 Avail. Water % 6.74 

Soil moisture at wilting point % 5.18 Soil moisture at field capacity % 11.92 

Available Nutrients ppm 

N P K Cu Fe Mn Zn 

35.9 8.30 523 0.39 3.75 0.92 0.77 
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Commercial nitroben was commercial 

produced by Bio-fertilizer Unit, Agriculture 

Research Center (ARC), Giza, Egypt, which 

included free-living bacteria able to fix 

atmospheric nitrogen. The recommended 

dose of bio-fertilizer was added with fine clay 

was added as side-dress near hills. The 

other agronomic practices were done as 

recommended. The forage production was 

estimated over three cuts; the first cut was 

taken after 50 days from planting which the 

second was taken after 30 days from the 

first cut, and the third cut was 30 days after 

the second cut. 

Three factors were arranged in split – 

split - plots with four replications. Two 

gypsum treatments were applied in the main 

plots; three nitrogen fertilization levels were 

assigned in sub-plots and two bio- fertilizer 

treatments. (with nitroben and without) were 

assigned to sub- sub plots. Each 

experimental unit includes 5 ridges, 60 cm 

apart and 3.5 m long, 10.5 m
2
 in area (1/400 

fed). Seed rate of 20 kg fad
.-1

 of sudangrass 

(var. Egyptian Piper) was sown. The planting 

date was 15th of May for both seasons. 

Observations were recorded on five guarded 

plants of each experimental plot and cutting 

height was 20 cm above ground.  

 

Studied characters:  
Yield and its component: Plant height was 

measured in cm from ground surface to the 

top of the plant (average of five guarded 

plants randomly chosen from each plot 

before every cut). The stem diameter: The 

stem circumference was measured for each 

plant and then the stem diameter was 

calculated using the following formula: 

Stem diameter = circumference/2π. Leaf to 

stem ratio: Leaves were stripped from the 

stem. Both leaves and stem were air dried 

and then weighed to determine the dry 

weight. The leaf to stem ratio was calculated 

by dividing the dry weight of leaves by the 

dry weight of stems. Fresh forage yield (ton 

fed
-1

) was weighed in kg plot
-1

, then 

converted to ton fed
.-1

. Dry plant samples of 

100g were dried at 70 ºC to a constant 

weight and dry matter percentage was 

estimated. The dry forage yield (ton fed
-1

) 

was calculated by multiplying fresh forage 

weight (ton fed
-1

) with dry matter 

percentage. 

Chemical composition: dry forage was 

done following the conventional methods 

recommended by the Association of the 

Official Agricultural Chemists (A.O.A.C. 

1990) to determine crude protein percentage 

was determined by micro-Kjeldahl method 

(N content x 6.25), crude fiber percentage, 

Total carbohydrates were determined based 

on the method of phenol sulfuric acid as 

described by Dubois et al. (1956). Pure 

glucose was used as standard and the 

amount of total carbohydrates was 

expressed as mg glucose/100g dry weight. 

Gypsum requirement (Mg fed
.-1

) found that 

(Oster and Frenkel 1980). 

At the end of each season, disturbed and 

undisturbed soil samples were taken from 0-

30 cm. depth and prepared to determine 

physical and chemical properties according 

to the standard methods described by 

Cottenie et al 1982 and Page et al 1982.  

Removal sodium efficiency is the 

percentage of Na-removed from soils at end 

of the experiment was calculated as follows 

according to Issam and Sayegh (2007). 
 

RSE = (ESPi – ESPf) \ ESPi × 100 

Where: 

ESPi = exchangeable sodium percentage 

before the soil amendments application. 

ESPf = exchangeable sodium percentage 

after the soil amendments application at the 

end of the experiment. 

Statistical analysis: The obtained data 

were analyzed statistically according to 

procedures outlined by Gomez and Gomez 

(1984). Bartlett's test was done to test the 

homogeneity of error variances. The test 

revealed that then was no significant for all 

traits, thus combined analysis was carried 

out for all studied traits across the two 

seasons. Mean comparisons were 
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performed using least significant difference 

(L.S.D.) at 5% level of probability. 
 

 

RESULTS AND DISCUSSION 
I) Sudangrass characters  
1) Fresh yield:- 

Results in Table (2) show that the effect 

of application gypsum, N-level, nitrobein and 

their interactions on fresh yield. It is clear 

that fresh yield was significantly increased 

by increasing N, gypsum and inoculation 

with nitrobein. The positive impact of 

gypsum on fresh yield was mainly due to 

improving the soil physical and chemical 

properties, preparing the suitable bed for 

germination and development of plant 

growth. 

Fresh yield was higher in the first cut 

than in the second or third cut. Maximum 

fresh yield of 29.5, 27.7 and 26.7 ton fed
.-1   

were obtained by applying 90 Kg fed
.-1

N, 

gypsum and inoculation with nitrobein, in the 

first, second and third cut, respectively. In 

contrast, yield from adding 60 kg of nitrogen 

fed
.-1

 with bio-fertilizer was no significant 

compared to applied 90 Kg fed
.-1

 of nitrogen 

alone without bio-fertilizer inoculation under 

the same conditions of gypsum application. 

The increase in fresh yield may be 

attributed to the fact that N- level promote 

and encourage the formation of more plant 

growth. Inoculation of sudangrass with 

nitrobein caused N- fixation or production of 

plant growth promoting substances such as 

indo lactic acids, gibberellins, pyridoxine and 

others which stimulate plant growth and 

subsequently affect yield attributes. Similar 

results were obtained by Alias et al. (2003) 

on fodder maize and Rashid and Iqbal, 

(2011) on fodder sorghum. 

 
Table (2): Effect of gypsum, nitrogen, nitrobein and their interactions on fresh yield (ton 

fed
-1

) of sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut Total  

Nitobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg , fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean (-) (+) Mean 

Without 

 

30 19.8  21.0 20.4 18.1 18.9 18.5 15.9 17.0 16.4 53.8 56.9 55.4 

60 21.1 22.7 21.9 19.7 20.4 20.0 17.7 21.3 18.3 58.5 62.0 60.3 

90 21.7 22.7 22.2 19.9 20.9 20.4 18.9 22.6 18.7 59.7 62.9 61.3 

Mean 20.9 22.2 21.6 19.2 20.1 19.7 17.5 20.3 17.8 57.3 60.6 58.9 

4 

30 24.2 24.7 24.5 22.5 23.7 23.1 21.3 22.7 22.0 68.1 71.1 69.5 

60 27.0 28.7 27.9 24.5 25.5 25.0 22.6 23.6 23.1 74.2 77.8 76.0 

90 28.3 29.5 28.9 26.9 27.7 27.3 25.5 26.7 26.1 80.8 83.9 82.4 

Mean 26.5 27.6 27.1 24.6 25.0 25.1 23.1 24.3 23.7 74.4 77.6 76.0 

Mean 

30 22.0 22.9 22.5 20.3 21.3 20.8 19.9 19.2 18.6 60.9 64.0 62.5 

60 24.1 25.7 24.9 22.1 22.9 22.5 22.5 20.7 20.2 66.4 69.9 68.2 

90 25.0 26.1 25.6 23.4 24.3 23.9 24.7 22.4 22.2 70.3 73.4 71.9 

Mean 23.7 24.3 24.3 21.9 22.6 22.4 22.3 20.8 20.3 65.9 69.1 67.5 

LSD at 0.05%     

Gypsum (A) 0.55 0.45 0.52 0.32 

Nitrogen (B) 0.33 0.27 0.41 0.63 

 Nitrobein  (C) N.S N.S N.S N.S 

AB 0.37 0.27 0.22 0.50 

AC 0.52 0.38 0.31 0.70 

BC N.S N.S N.S N.S 

ABC N.S N.S N.S N.S 

uninocoulation (-), inoculation (+) 
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2) Dry yield   
The effect of gypsum, nitrogen-level and 

bio-fertilizer on dry yield of sudangrass 

plants is presented in Table (3). There were 

significant differences among each of 

gypsum, N and nitrobein treatments. The 

interaction between all factor under study 

indicated that the best dry yield was 

obtained when plants received 90 Kg 

nitrogen fed
.-1

, and 4 ton gypsum fed
.-1

 with 

inoculation treatment .The trend of dry yield 

was similarly as it was recorded for fresh 

yield. The maximum dry matter values of 

12.1, 11.1 and 10.5 ton fed
.-1

 were obtained 

by applying the highest rate of N and 

gypsum with inoculation, followed by 11.6, 

10.3 and 10.1 ton fed
-1

 without inoculation 

for the three cuts, respectively. It has been 

found that the use of 60 Kg N fed
.-1

 of and 

bio- fertilization or using of 90 Kg N fed
-1

 

alone under the same conditions of applied 

gypsum gave no- significant dry yield. 

 

3) Plant height  
      The effect of gypsum, nitrogen- level and 

bio-fertilizer on plant height of sudangrass is 

presented in Table (4). Results indicated 

that there were significant differences due to 

using the three levels of nitrogen fertilizer. 

Plant height increased due to increasing 

nitrogen level up to 90 Kg fed
.-1 

nitrogen.  

Also, plants received 4 ton gypsum fed
.-

1
were taller than those of control treatment 

with or without bio- fertilization. There were 

significant differences among the 

interactions between all factors. Adding level 

90 Kg N fed
.-1

 gypsum with nitrobein 

inoculation gave the tallest sudangrass 

plants compared to uninoculation (without 

bio-fertilizer). It has been found that the use 

of 60 Kg fed
.-1

 of N and bio- fertilization 

produced similar results when using 90 Kg N 

fed
.-1

alone without bio-fertilization under the 

same conditions of gypsum. 

Table (3): Effect of gypsum, nitrogen, nitrobein and their interactions on dry yield (ton 

fed
-1

) of sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut Total  

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg, fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 8.37 8.27 8.32 7.40 6.97 7.19 5.80 6.20 6.00 21.6 21.4 21.5 

60 9.21 9.53 9.37 8.10 8.70 8.40 6.03 7.57 6.80 23.3 25.8 24.6 

90 9.51 9.90 9.71 8.67 9.20 8.94 6.67 7.93 7.30 24.8 27.0 25.9 

Mean 9.03 9.23 9.13 8.06 8.29 8.18 6.17 7.23 6.70 23.3 24.7 24.0 

4 

30 6.27 9.10 7.68 7.70 8.50 8.10 7.33 7.80 7.57 21.3 25.4 23.4 

60 10.4 10.8 10.6 9.70 10.4 10.1 7.8 8.9 8.35 27.9 30.0 29.0 

90 11.6 12.1 11.8 10.3 11.1 10.7 10.1 10.5 10.3 32.0 33.7 32.9 

mean 9.43 10.7 10.07 9.24 9.98 9.61 8.40 9.07 8.74 27.1 29.7 28.4 

Mean 

30 7.32 8.69 8.01 7.55 7.74 7.65 6.57 7.0 6.79 21.5 23.4 22.5 

60 9.81 10.17 9.99 8.90 9.55 9.25 6.92 8.24 7.58 25.6 27.9 26.8 

90 10.56 11.0 10.78 9.49 10.15 9.82 8.39 9.21 8.80 28.4 30.4 29.4 

mean 9.13 9.97 9.60 8.65 9.14 8.90 7.29 8.15 7.72 25.2 27.2 26.2 

LSD at 0.05%     

Gypsum (A) 0.14 0.06 0.25 0.67 

Nitrogen (B) 0.11 o.24 0.08 0.93 

    Nitrobein  (C) 0.15 N.S 0.11 N.S 

AB 0.22 0.18 0.30 0.81 

AC 0.31 0.26 0.42 1.14 

BC 0.31 N.S N.S N.S 

ABC 0.43 0.36 N.S 1.61 

uninocoulation (-), inoculation (+) 
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Table (4): Effect of gypsum, nitrogen, nitrobein and their interactions on plant height (cm) 
                of sudangrass (combined analysis of two seasons). 

Treatment  
First cut Second cut Third cut 

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 164.8 167.2 165.9 144.5 150.9 147.7 140.6 147.1 143.9 

60 169.7 176.7 173.2 153.3 159.1 156.2 145.9 153.3 149.6 

90 173.1 183.6 178.4 166.2 176.0 171.1 158.0 163.5 160.8 

Mean 169.3 175.7 172.5 154.7 162.0 158.4 148.2 154.6 151.4 

4 

30 178.5 164.1 171.3 172.3 179.4 175.9 165.9 173.5 169.7 

60 184.9 188.9 186.9 174.2 181.3 177.8 171.6 172.2 171.9 

90 194.2 199.1 196.7 183.0 192.7 187.9 178.6 187.5 183.1 

Mean 185.9 190.7 188.3 176.5 184.5 180.5 172.0 177.7 174.9 

Mean 

30 171.7 165.7 168.6 158.4 165.2 161.8 153.3 160.3 156.8 

60 177.3 182.8 180.1 163.8 170.2 167.0 158.8 162.8 160.8 

90 183.7 191.4 187.6 174.6 184.3 179.5 168.3 175.5 172.0 

Mean 177.6 183.2 180.4 165.6 173.3 169.5 160.1 166.2 163.2 

LSD at 0.05%    

Gypsum (A) 1.61 2.80 0.85 

Nitrogen (B) 1.18 o.67 2.15 

    Nitrobein  (C) N.S N.S N.S 

AB 1.26 1.41 1.51 

AC 1.78 1.99 N.S 

BC 0.73 N.S N.S 

ABC 2.51 N.S 3.01 

uninocoulation (-), inoculation (+) 

 
The beneficial effects of nitrogen on 

stimulating the meristematic activity for 

producing more tissues and organs where N 

play major roles in structural proteins and 

other several macromolecules related with 

growth plants (Marschner, 1995). The 

improvement when used bio-fertilization with 

Sudan grass plant led to increase in plant 

growth was presented by many workers 

such as; Carletti et al., (1996) and Lazarovls 

and Nowak (1997). Also, the improving in 

plant growth associated with increase in 

gypsum, to improving the soil physical and 

chemical properties, preparing the suitable 

bed for germination and development of 

plant growth that reflect on yield production.  
 

4) Stem diameter and leaf/stem 
ratio:. 
Results in Table (5 and 6) show the 

effect of N-level, gypsum and inoculation 

with nitrobein and their interactions on stem 
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diameter and leaf/stem ratio, respectively. It 

is clear that stem diameter and leaf\stem 

ratio was significantly increased by 

increasing N, adding gypsum and nitrobein. 

The positive impacts of Gypsum on stem 

diameter and leaf\stem ratio was mainly due 

to improving the soil physical and chemical 

properties, preparing the suitable bed for 

germination and development plant growth. 

Stem diameter and leaf/stem ratio was 

higher in the first cut than the second or third 

cut. Maximum Stem diameter and leaf\stem  

ratio were obtained when applying 90 Kg N 

fed
.-1

 and gypsum  with inoculation nitrobein, 

In contrast, it was found that the use of 60 

Kg N fed.
-1 

with bio-fertilizer gave no 

significant results compared to using 90 Kg 

N fed
.-1

 alone without bio- fertilization.  

These results are in hormony with those 

obtained by Samia et al. (2010) and Khalid 

et al., (2010) found that progressive increase 

in nitrogen level, stem diameter was also 

increased.  

 
Table (5): Effect of gypsum, nitrogen, nitrobein and their interactions on leaf/stem ratio 

(%) of  sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut 

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg, fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 0.20 0.25 0.22 0.15 0.19 0.17 0.13 0.16 0.15 

60 0.25 0.27 0.26 0.21 0.23 0.22 0.15 0.17 0.16 

90 0.27 0.30 0.29 0.23 0.25 0.24 0.17 0.21 0.19 

Mean 0.24 0.27 0.26 0.20 0.22 0.21 0.15 0.18 0.17 

4 

30 0.26 0.28 0.27 0.21 0.25 0.23 0.19 0.23 0.21 

60 0.33 0.34 0.34 0.27 0.31 0.29 0.22 0.27 0.25 

90 0.42 0.44 0.43 0.35 0.42 0.38 0.31 0.36 0.34 

mean 0.34 0.35 0.35 0.28 0.33 0.31 0.24 0.29 0.27 

Mean 

30 0.23 0.27 0.25 0.18 0.22 0.20 0.16 0.20 0.18 

60 0.29 0.31 0.30 0.24 0.27 0.26 0.19 0.22 0.21 

90 0.35 0.37 0.36 0.29 0.34 0.32 0.24 0.29 0.27 

mean 0.29 0.31 0.31 0.24 0.28 0.26 0.20 0.24 0.22 

LSD at 0.05%    

Gypsum (A) 0.02 0.01 0.01 

Nitrogen (B) 0.03 0.02 0.02 

    Nitrobein  (C) N.S N.S 0.01 

AB 0.02 0.02 0.02 

AC 0.03 0.02 0.01 

BC N.S N.S N.S 

ABC N.S N.S N.S 

uninocoulation (-), inoculation (+) 
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Table (6): Effect of gypsum, nitrogen, nitrobein and their interactions on stem diameter 
(cm) of sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut 

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 1.30 1.35 1.33 1.17 1.23 1.20 1.09 1.18 1.14 

60 1.30 1.44 1.37 1.29 1.37 1.33 1.22 1.29 1.26 

90 1.45 1.52 1.49 1.38 1.43 1.41 1.28 1.26 1.29 

Mean 1.37 1.44 1.41 1.28 1.34 1.31 1.20 1.23 1.19 

4 

30 1.59 1.57 1.58 1.45 1.53 1.49 1.39 1.41 1.42 

60 1.62 1.72 1.67 1.51 1.62 1.57 1.45 1.46 1.47 

90 1.78 1.85 1.82 1.65 1.74 1.70 1.59 1.61 1.62 

mean 1.64 1.72 1.69 1.54 1.63 1.58 1.47 1.47 1.50 

Mean 

30 1.45 1.46 1.46 1.31 1.38 1.35 1.24 1.30 1.28 

60 1.46 1.58 1.52 1.40 1.50 1.45 1.34 1.38 1.36 

90 1.62 1.69 1.66 1.52 1.59 1.56 1.44 1.47 1.45 

mean 1.51 1.58 1.55 1.41 1.49 1.45 1.34 1.38 1.36 

LSD at 0.05%    

Gypsum (A) 0.01 0.04 0.01 

Nitrogen (B) 0.01 0.01 0.04 

          Nitrobein  (C) 0.01 N.S N.S 

AB 0.01 0.02 0.01 

AC N.S 0.03 0.02 

BC N.S N.S N.S 

ABC N.S N.S N.S 

uninocoulation (-), inoculation (+) 

  

5) Nitrogen content (%):-   
Results in Table (7) results show that the 

application of N had significant effect on leaf 

N content. Application 90 Kg N fed
.-1 

and 

gypsum with inoculation of nitrobein gave 

the highest nitrogen contents of 1.87, 1.83 

and 1.79 % in the first, second and third 

cuts, respectively. It has been found that no 

significant effect on N content between the 

use of 60 Kg N fed
.-1 

with bio- fertilization 

and when using 90 Kg N fed
.-1

 alone without 

bio-fertilization. The interaction of nitrogen 

level, gypsum and inoculation nitrobein had 

a significant effect on nitrogen content. This 

may be due to the role of bio-fertilizers in 

growth roots and high response of 

sudangrass to nitrogen application. Similar 

results were obtained by (Ashiono et al., 

2005). 

 

6) Crude protein of plants (%):. 
The data presented in Table (8), show 

that the effect of N- levels and application 

gypsum with inoculation on crude protein 

content was highly significant. Maximum 

crude protein content was 11.7, 11.5 and 

11.2 % at application 90 Kg N fed
.-1

 and 

gypsum with inoculation nitrobein in the first, 

second and third cuts, respectively. It has 

been found that the use of 60 Kg N fed
.-1

 

with bio- fertilization gave the similar results 

when using 90 Kg N fed
.-1

 without bio-

fertilization under the same conditions when 

added gypsum. 
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The increases of crude protein content 

due to the addition of N may be attributed to 

the beneficial effect of N on protein 

formation. Bio-fertilization and gypsum 

application may be enhanced N fixation to 

be utilized by plants and ultimately increased 

the protein content. In this respect, 

Amandeep (2012) suggested that the 

increase in crude protein with increasing the 

N application was due to increased 

absorption of N. Since N is the main 

constituent of amino acids, it ultimately 

increased crude protein contents of plants. 

These results are in agreement with those 

mentioned by Afzal et al. (2012). 

 

 
Table (7): Effect of gypsum, nitrogen, nitrobein and their interactions on N content (%) of  
                sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut 

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg, fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 1.32 1.36 1.34 1.30 1.34 1.32 1.28 1.31 1.29 

60 1.39 1.48 1.43 1.32 1.39 1.35 1.30 1.34 1.32 

90 1.53 1.57 1.55 1.48 1.54 1.51 1.46 1.52 1.49 

Mean 1.41 1.47 1.44 1.37 1.42 1.40 1.35 1.39 1.37 

4 

30 1.56 1.62 1.59 1.48 1.57 1.52 1.45 1.49 1.47 

60 1.65 1.73 1.69 1.61 1.64 1.63 1.58 1.62 1.60 

90 1.78 1.87 1.83 1.73 1.83 1.78 1.65 1.79 1.72 

mean 1.66 1.74 1.70 1.61 1.68 1.65 1.56 1.63 1.60 

 Mean 

30 1.44 1.49 1.47 1.39 1.46 1.42 1.37 1.40 1.38 

60 1.52 1.61 1.56 1.47 1.52 1.49 1.44 1.48 1.46 

90 1.66 1.72 1.69 1.61 1.61 1.65 1.56 1.66 1.61 

mean 1.54 1.61 1.57 1.49 1.55 1.53 1.46 1.51 1.49 

LSD at 0.05%    

Gypsum (A) 0.004 0.002 0.02 

Nitrogen (B) 0.03 o.02 0.02 

    Nitrobein  (C) N.S N.S N.S 

AB 0.02 0.11 0.13 

AC N.S 0.02 0.01 

BC N.S N.S 0.01 

ABC N.S 0.02 0.02 

uninocoulation (-), inoculation (+) 
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Table (8): Effect of gypsum, nitrogen, nitrobein and their interactions on crude protein 
content (%) of sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut 

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg, fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 8.2 8.48 8.34 8.10 8.36 8.23 7.98 8.18 8.08 

60 8.7 9.23 8.96 8.23 8.68 8.46 8.12 8.36 8.24 

90 9.6 9.83 9.71 9.22 9.63 9.43 9.12 9.47 9.30 

Mean 8.8 9.18 8.99 8.52 8.89 8.71 8.41 8.67 8.54 

4 

30 9.7 10.1 9.90 9.23 9.78 9.51 9.04 9.30 9.17 

60 10.3 10.8 10.5 10.1 10.3 10.2 9.86 10.1 9.98 

90 11.1 11.7 11.4 10.8 11.5 11.2 10.3 11.2 10.8 

mean 10.4 10.9 10.6 10.1 10.5 10.3 9.74 10.2 9.97 

Mean 

30 8.95 9.29 9.12 8.67 9.07 8.87 8.51 8.74 8.63 

60 10.0 10.0 9.76 9.17 9.49 9.33 8.99 9.23 9.11 

90 10.4 10.8 10.6 10.0 10.6 10.3 9.71 10.3 10.1 

mean 9.60 10.0 9.80 9.31 9.70 9.51 9.08 9.44 9.26 

LSD at 0.05%    

Gypsum (A) 0.03 0.10 0.09 

Nitrogen (B) 0.17 o.11 0.09 

          Nitrobein  (C) N.S N.S N.S 

AB 0.14 0.07 0.06 

AC N.S 0.10 0.08 

BC N.S 0.10 0.08 

ABC N.S 0.14 0.11 

uninocoulation (-), inoculation (+) 

 

7) Crude fiber of plants:- 
Data in Table (9) show that the increase 

in crude fiber content of sudangrasses was 

observed when plants received N and bio-

fertilizer. However, application of N levels 

and bio -fertilizer without gypsum caused a 

significant decrease in crude fiber than 

applied gypsum. The maximum crude fiber 

content was 31.9, 30.3 and 29.7 % by 

inoculation at the rate of 90 Kg N fed
.-1 

under 

gypsum treated in the first, second and third 

cuts, respectively. It has been found that the 

use of 60 Kg N fed
.-1

 and bio- fertilization 

gave the same results when using 90 Kg N 

fed
.-1

 alone without bio-fertilization under 

gypsum treatment. In this respect, Ayub et 

al., (2002) reported that the crude fiber 

content was significantly influenced by the 

application of N and gypsum. Also, 

Amandeep (2012) indicted that the 

application of N had depressing effect on 

crude fiber content because it an increased 

leaf weight and wider leaf-stem ratio which 

might had decreased the crude fiber content 

in sorghum.  

 

8) Total Carbohydrates content 
plants (%)  

Results in Table (10) show that the effect 

of application gypsum, N-fertilizer and 
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nitrobein on sudangrass carbohydrate 

content. The maximum carbohydrate values 

(55.8, 54.6, and 53.2 %) were obtained plant 

treated with gypsum, 90 Kg N fed
-1

and 

nitrobein. While, the minimum values (42.3, 

40.9, and 39.9%) were obtained by the 

lowest rate of N only in the first, second and 

third cuts, respectively. It has been found 

that the use of 60 Kg N fed
.-1

 and bio- 

fertilizer was no significant with using 90 kg 

N fed
-1

 alone. Almodares et al., (2009) 

showed that the carbohydrate content was 

decreased as the level of nitrogen 

increased.  

 

II) Soil characters: 
1) Soil nitrogen content 

Data in Table (11) show that the 

application of N had significant effect on soil 

N content which was higher at the first cut 

compared to the second or third cut. The 

maximum soil N content were 62.7, 58.9, 

55.6 mgkg
-1

 soil by applied 90 Kg N, fed
.-1

. 

While, the minimum values were 32.4, 30.6, 

28.2 mgkg
-1

 soil by applied 30 Kg N, fed
.1 

in 

the first, second and third cuts, respectively. 

Similar results were obtained by (Hassan, 

2003).  

Table (9): Effect of gypsum, nitrogen, nitrobein and their interactions on crude fiber 
content (%) of sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut 

Nitrobein  

Gypsem 

(ton.fed
-1)

 

N-level 

(Kg, fed
.-1

) 
(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

30 27.8 28.3 28.0 27.3 27.7 27.5 26.8 27.3 27.1 

60 28.1 28.4 28.2 27.8 28.2 28.0 27.4 28.0 27.7 

90 28.4 28.8 28.6   28.3 28.6 28.5 28.2 28.5 28.4 

Mean 28.1 28.5 28.3 27.8 28.2 28.0 27.5 27.9 27.7 

4 

30 28.8 29.7 29.3 28.6 29.6 29.1 28.6 29.3 28.9 

60 29.8 30.4 30.1 29.4 29.7 29.6 29.1 29.3 29.2 

90 29.8 31.9 30.9 29.3 30.3 29.8 29.1 29.7 29.4 

Mean 29.5 30.7 30.1 29.1 29.9 29.5 28.9 29.5 29.2 

mean 

30 28.3 29.0 28.7 28.0 28.7 28.3 27.7 28.3 28.1 

60 29.0 29.4 29.2 28.6 29.0 28.8 28.3 28.7 28.5 

90 29.1 30.4 29.8 28.8 29.5 29.2 28.7 29.1 28.9 

Mean 28.8 29.6 29.2 28.5 29.1 28.8 28.2 28.7 28.5 

LSD at 0.05%    

Gypsum (A) 0.29 0.20 0.19 

Nitrogen (B) 0.29 0.13 0.14 

    Nitrobein  (C) 0.33 0.19 N.S 

AB 0.11 0.08 0.11 

AC 0.16 0.11 0.16 

BC 0.16 0.11 N.S 

ABC 0.23 0.16 0.23 

 uninocoulation (-), inoculation (+) 
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Table (10): Effect of gypsum, nitrogen, nitrobein and their interactions on carbohydrates 
(%) of sudangrass (combined analysis of two seasons). 

Treatment 
First cut Second cut Third cut 

Nitrobein  

Gypsem 
(ton.fed

-1)
 

N-level 
(Kg, fed

.-1
) 

(-) (+) Mean (-) (+) Mean (-) (+) Mean 

without 

 

30 42.3 44.3 43.3 40.9 42.8 41.8 39.9 41.8 40.9 

60 43.6 45.8 44.7 41.7 43.6 42.7 40.7 42.6 41.6 

90 44.0 45.4 44.7 42.3 43.3 42.8 41.1 42.9 41.9 

Mean 43.3 45.4 44.4 41.6 43.3 42.5 40.5 42.4 41.5 

4 

30 45.9 46.8 46.4 44.4 45.3 44.8 43.2 44.3 43.8 

60 48.2 48.8 48.5 46.2 47.4 46.8 45.0 46.7 45.9 

90 51.6 55.8 53.7 50.7 54.6 52.6 50.9 53.2 52.1 

mean 48.6 50.5 49.6 47.1 49.1 48.1 46.4 48.1 47.3 

Mean 

30 44.1 45.6 44.9 42.7 44.1 43.3 41.6 43.1 42.4 

60 45.9 47.3 46.6 44.0 45.5 44.8 42.9 44.7 43.8 

90 47.8 50.6 49.2 46.5 49.0 47.7 46.0 48.1 47.0 

mean 45.9 47.6 46.9 44.4 46.2 45.3 43.5 45.3 44.4 

LSD at 0.05%    

Gypsum (A) 0.43 0.18 0.27 

Nitrogen (B) 0.37 0.36 0.36 

    Nitrobein  (C) 0.49 N.S N.S 

AB 0.30 0.43 0.38 

AC 0.43 0.61 0.53 

BC 0. 43 N.S N.S 

ABC 0.61 0.86 N.S 

uninocoulation (-), inoculation (+) 

 
Table (11): Soil nitrogen content as influenced by N application 

N- levels (kg.fed
-1

) 
Soil N (mg kg

-1)
 

1
st
 Cut 2

nd
 Cut 3

rd
 Cut Mean 

30 32.4 30.6 28.2 30.4 

60 46.5 42.8 39.3 42.9 

90 62.7 58.9 55.6 38.2 

Mean 47.2 44.1 41.0 37.16 

 
2) Soil salinity (ECe):, 

The data in Table (12) indicated that soil 

ECe values were decreased from 4.5 and 

4.4 to 3.2 and 2.9 dSm
-1

 by applying gypsum 

for both seasons, respectively. In this 

respect, gypsum application was the most 

effective in decreasing soil salinity. This 

could be attributed to the presence of 

gypsum as soil amendments has high 

content of CaSo4 and can be used as a 

source of Ca
++

 which increase exchangeable 

and soluble calcium. As well as, the surface 

applied water would pass through the 

surface applied amendment and infiltrate the 

top layers allowing exchange process 

between Ca
++

 and Na
+
 (El-Sharawy et al., 

2008). The effects of application gypsum on 

soluble ions of saline sodic soil at the two 

seasons are also presented in Table (14). It 

is obvious that gypsum markedly increased 
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the concentration of Ca
++ 

, while it sharply 

decreased Na
+
 concentration. Similar results 

were obtained by (El-Masry, 2001). The 

beneficial effects of application gypsum on 

physical characteristics may be increased 

the movement of ions in the drainage water. 

Na
+ 

was the dominant cations to be removed 

from the soil. 

 

3) Soil PH 
Soil pH has a considerable impact on 

controlling the plant nutrients, particularly the 

availability of micronutrients (Naidu and 

Rengasamy, 1993). In this study, the 

obtained data (Table12) revealed 

differences between the soil treatments. 

Application of gypsum had the ameliorative 

potential to decrease the pH value of soil. 

This could be attributed to the soil 

application of gypsum produces SO4
--
tons 

which converted to H2SO4 that interact with 

Ca
++

 ions and decrease the pH value and 

both soluble and exchangeable Na
+
 in the 

soil (El-Masry, 2001). 

 
4) Soil sodicity (ESP) 

The sodification phenomenon constitutes 

highly complicated problem in the studied 

clay soil, which constricts its productivity. 

Data in Table (12) show that gradual 

obvious decline in ESP value with increasing 

during the experimental time, where its value 

reduced below the safe limit (< 15 %) after 

second seasons. Data showed that the 

exchangeable sodium percentage (ESP) 

before application amendments tend to be 

high in the soil (20.7 % for first season). 

While, after application gypsum, ESP 

decreased about of 15 % and 27.5 % for the 

first and second season, respectively. This 

could be attributed to the dominance of 

soluble calcium on the exchange complex 

which decreased encourage of both soluble 

and exchangeable sodium hence 

decreasing the ESP values. These results 

are in agreement with those of (Mansour et 

al., 2014 and Abd El-Hamid et al., 2011). 

 

5) Soil physical properties 
a) Soil bulk density (B.D.) 

Soil bulk density is the main soil 

character that must be taken into 

consideration when improving soil physical 

properties.   

Bulk density was mostly affected by 

soluble salts content as a result of applied 

gypsum. Data in Table (12) indicated that 

the soil bulk density was improved as a 

result of application gypsum. The value of 

bulk density was decreased from 1.53 to 

1.36 gm cm
-3 

in the first season and from 

1.47 to 1.31 in the second season. These 

results may be attributed to the 

decomposition amendments and increasing 

exchangeable calcium which enhance 

aggregation process and consequently 

increase apparent soil bulk density volume 

and decrease soil bulk density (Abd El-

Hamid, 2011). 

 
Table (12): Effect of gypsum on some chemical and physical properties of the soil under 

investigation 

 
Gypsum 

(ton fed
.-1

) 
pH 

Ec 
(dSm

-1
) 

Soluble ions in soil paste extract(meq.L
-1
.)     

Anions Cations B.D 
gm cm

-3
) 

 

K 
(cm h

-1
) 

Penetration 
resistance 
(Mg.m

-223
) 

E.S.P. 
(%) HCO3

-
 Cl

-
 SO

-
4 Ca

++
 Mg

++
 Na

+
 K

+
 

2014 Season 

without 8.6 4.5 3.0 28.1 18.9 9.6 6.5 33.3 0.6 1.53 0.26 58.0 20.7 

4 8.3 3.2 2.7 11.5 17.8 17.4 6.7 7.2 0.7 1.36 0.87 45.6 17.8 

2015 Season 

without 8.5 4.4 3.5 27.9 18.6 9,2 6.7 33.5 0.6 1.47 0.43 51.0 20.6 

4 8.2 2.9 1.7 7.3 20.0 14.6 8.5 5.0 0.9 1.31 198 42.7 15.0 
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b) Soil hydraulic conductivity (Ks) 

The distinguishing characteristics of 

slowly permeable saline sodic and sodic 

soils are due to high contents of 

exchangeable sodium and low hydraulic 

conductivity. The hydraulic conductivity 

measurement provides an indication of 

relative water transmission rate of the soil 

and depends on many factors, especially the 

volume of drainable pores. Data in Table 

(12) showed that the value of hydraulic 

conductivity was increased as a result of 

applied gypsum. This could be attributed to 

the decrease of ESP, ECe and bulk density 

values in the treated soil which were lower 

than those in the untreated soil as well as 

the production of high amount of soluble 

calcium enhanced the soil aggregates, 

consequently improving physical soil 

properties and the dynamic soil water 

movement (Mansour, 2012). 

Furthermore, surface applied water 

would pass through the surface applied 

amendment and infiltrate the top layers 

allowing exchange process between Ca
++

 

and Na
+
 (El-Sharawy et al., 2008). 

 
c)  Soil Penetration Resistance 

(P.R) 
Penetration resistance was measured 

with a cone number (1) and cross-sectional 

area of 1 cm
2
.Mean values of the 

penetration resistance in the surface layer 

throughout two seasons were presented in 

Table (12). The data showed that the P.R. 

was decreased with application of gypsum 

as soil amendments for surface layer. This 

could be attributed to the decomposition of 

gypsum and increasing both soluble and 

exchangeable calcium which enhanced the 

soil aggregates and increased both of total 

porosity and drainable pores. These results 

were similar with that reported by (Mansour, 

2012 and Abd El-Hamid, 2011). 
 

CONCLUSION 
From the mentioned above discussion, it 

could be concluded that using :  

1-Application gypsum to salt affected soils 

promotes the use efficiency of N-fertilizer.  

2-Application gypsum improving some soil  

physio-chemical properties.  

3-Application of 4 ton gypsum fed
-1 

gypsum 

and 90 Kg N fed
-1 

with inoculation gave the 

highest increments of yield quantity and 

quality. 

4-Inoculation with nitrobein was resulted 

significant increases in plant height, fresh 

and dry yield, and crude protein content 

compared to untreated. 
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حشيشة السودان فى الاراضى المتاثره بالأملاح بأستخدام الجبس  جودةحسين إنتاجية و ت
 الزراعي والتسميد الحيوي

 

  (2)سهام يوسف محمد ابو ستيت ، (1)فادية محمد سلطان ، (1)زه خليل سالمع
 مصر–الجيزة –معهد بحوث المحاصيل الحقمية  -وث محاصيل العمفقسم بح (1)
 مصر -الجيزة –معهد بحوث الاراضى والمياة  البيئة  –قسم بحوث الاراضى  (2)

 الملخص العربى
 4102و 4102اجرى البحث فى محطة البحوث الزراعيو بالسرو بمحافظة دمياط خلال موسمى النمو 

طن لمفدان وثلاثة مستويات من التسميد النتروجينى 2 محسنات التربو بمعدل واستخدم فيو الجبس الزراعى كاحد
 المعدنى 

بدون تمقيح (  –ح يمقتكجم نيتروجين لمفدان ( مع استخدام النتروبين كتسميد حيوى ازوتى )  01و 01و 01) 
 تحت ظروف الاراضى الممحية.

خواص  وتمك الاراضى وتحسين صفاتو  زيادة محصول حشيشة السودان فى  الهدف من اجراء التجربة   
التربو الطبيعيو والكميائيو والحيويو باضافة الجبس الزراعى )احد محسنات التربو ( فضلا عن تقنين التسميد 

 .الازوتى وتقميل كميتو باستخدام التسميد الحيوى ) النتروبين ( 
 -وقد أظهرت النتائج المتحصل عميها ) كمتوسطات لقيم موسمى الزراعو(  ما  يمى : 

والذى ينعكس عمى طول  النتروجينىاضافة الجبس الزراعى للاراضى المتاثره بالاملاح تعزز من كفاءة التسميد  -0
 .النبات والمحصول الطازج والجاف كما يحسن من الحالة الغذائية  لمنبات 

اضافة الجبس الزراعى الى خفض قموية ومموحة التربو نتيجو لنقص املاح الصوديوم الذائبو والمتبادلو  وقد أدى -4
  .وزيادة املاح الكالسيوم الذائبو والمتبادلو عمى أسطح معقدات التربة

نويو كجم من النتروجين المعدنى مع التسميد الحيوى أعطى نتائج متقاربو  غير مع 01وجد ان استخدام وقد   -0
  .الزراعى كجم  نيتروجين بدون استخدام التسميد الحيوى تحت نفس معدلات اضافة الجبس 01مقارنو باستخدام 

ادى تمقيح البذور بالنتروبين الى زيادة معنويو فى طول النبات والمحصول الطازج والجاف وكذا محتواه من  -2
 البروتين مقارنة بالمعاملات غير ممقحو.

 
 
 


