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ABSTRACT 
 

Two field trials were conducted at El-Serw Agricultural Reserch Station, 
Dammietta Governorate, Egypt, in 2012 and 2013 seasons to study the effect of 
organic and biofertilizer on growth, yield and nutrients uptake of maize under saline 
conditions. A split split plot design with three replicates was conducted in this study, 
the main plots were assigned to different soil salinity levels treatments (low, moderate 
and high salinity soil), while sub-plot was devoted to the organic fertilization 
treatments and sub-sub plot was Bio-fertilization treatments. Three different type of 
organic fertilization were used in this experiment in two seasons as follows: Poultry 
manure, compost and farmyard manure were used at rate of (0-10-20 tons fed

-1
).Two 

different type of bio-fertilization were used in this experiment inoculation with 
biofertilizer, Azotobacter Inoculation  and  phosphorin inoculation. The results showed 

the following: 
Plant height, dry weight, 100-grain weight, grain yield, stover yield, N-uptake, P-

uptake, K-uptake in both grains and stover of maize plant were decreased drastically 
with increasing salinity levels in seasons 2012&-2013 as a result of salinity stress. On 
the contrary, plant height, dry weight, 100-grain weight, grain yield, stover yield, N-
uptake, P-uptake, K-uptake in both grains and stover of maize plant significantly 
increased with organic fertilization application at harvesting stage in 2012 & 2013 
seasons. The order of different types and rates of organic fertilization application for 
their influences on previous parameters were  as follows: 20 ton fed

-1
  poultry  manure 

> 20 ton fed
-1

  compost >20 ton fed
-1

  farmyard manure >10 ton fed
-1

  poultry  manure 
> 10 ton fed

-1
 compost >10 ton fed

-1
 farmyard manure.  Maize plant height, dry weight, 

100-grain weight, grain yield, stover yield, N-uptake, P-uptake, K-uptake in both grains 
and stover of maize plant  were increased at harvesting stage in seasons 2012&2013, 
due to N-P biofertilization. Azotobacter treatment gave superior than that of 
phosphorin inoculations.   

Effect of interaction between different soil salinity levels, organic fertilizer 
treatments and N-P biofertilizer inoculations was a significant on maize plant height 
and dry weight at harvesting stage in 2012&2013 seasons. A significant effect at 5% 
were obtained on 100 grain weight in 2012&2013 seasons by this interaction. The 
highest results were obtained with ( low soil salinity levels +  20 ton fed

-1
  poultry  

manure + Azotobacter inoculation). Also, the effect of this interaction was not 

significant on maize grain yield  but a significant at 5% in strover yield in 2012 season. 
During 2013 season a significant at 5% was obtained in both grain and strover yield. 
The highest results were obtained with ( low soil salinity levels +20 ton fed

-1
  poultry 

manure + Azotobacter inoculation).There was a non significant effect in N-uptake in 

maize grains and stover during 2012-2013 seasons. The highest results were 
obtained with ( low soil salinity levels +  20 ton fed

-1
  poultry  manure + Azotobacter 

inoculation) . A significantly at 5%  in (P-uptake & K-uptake) in maize grains and 
stover was obtained, respectively in both seasons. The highest results were obtained 
with ( low soil salinity levels +  20 ton fed

-1
  poultry  manure + Azotobacter 

inoculation). 



El-Hadidiy,E.M et al. 

 1586 

Keywords:Maize, Salinity, Poultry manure, Compost, Farmyard manure, Azotobacter, 

Phosphorus solubilizing bacteria. 

 

INTRODUCTION 
 
Maize (Zea mays, L.) ranks the third in the world production of 

cereals following wheat and rice. It is a staple food for humans and used as 
feed for livestock and a principal raw material for many industrial products. 
All parts of the crop can be used for food and non-food products. In 
industrialized countries, maize is largely used as livestock feed and as a raw 
material for industrial products.  

 Soil salinity has three potential effects on plants: lowering of the 
water potential, direct toxicity of Na

+
 and Cl

-
 absorbed and interference with 

the uptake of essential nutrients. Soil salinity is characterized by high 
amounts of Na

+
, Mg

2+
, Ca

2+
,Cl

-
, HCO3

-
, SO4

--
 ions and boron (B), the high salt 

content decreases the osmotic potential of soil water and consequently, this 
reduces the availability of soil water for plants. Briefly, osmotic stress is 
caused due to the excess of Na

+
 and Cl

-
 in the environment that decrease 

the osmotic potential of the soil solution and hence water uptake by plant 
root. Salinity also results in a reduction of  K

+
 and Ca

2+
 contents and an 

increased level of Na
+
 and Cl

-
, which forms its ionic effects. (Mittler, 2002; 

Mohammad and Mazahreh, 2003; Flowers  and Flowers, 2005; Isla and 
Aragues, 2010 and Rasool et al., 2013).                                      

 Yield are reduced in salt affected soil because of the excess uptake 
of potentially toxic ions. Among the abiotic stresses, drought is the most 
severe limitation to maize production. Maize is moderately sensitive to 
salinity. Yield decrease under increasing soil salinity is 0% at EC 1.7 dSm

-1
 , 

10% at 2.5, 25% at 3.8, 50% at 5.9 and 100% at EC 10 dSm
-1

 . Maize gave 
maximum yields at EC of 2dS m

-1
 , 50 percent at EC 9 dS m

-1
 and nil at 15.3 

dS m
-1

. (Maas and Hoffman 1977; Grattan 1999 ;  Sallah et al., 2002 and 
Anjum et al., 2011).  

 Aşık et al. (2009) found that high salt concentrations in the soil 
reduce the plants’ absorption of nutrients. Thus, salinity negatively affects the 
fertility of the soil. 

Aziz et al. (2010) observed that likewise organic manure substantially 
improved the plant height, leaf area and shoot, root fresh and dry weights. 
This improved growth was mainly due to increase soil nutrient availability and 
uptake by plants.  

  Mahadi (2014) found that in all the seasons and the mean plots that 
received 6t ha-1 poultry manure or NPK fertilizer resulted in the highest grain 
yield. Nyiraneza et al. (2009)found that application of cattle manure caused 
an increase in corn yield. Tejada and Gonzalez (2006) showed that grain 
protein, and maize yield indicate that the compost plus inorganic fertilizer is 
adequate and has a good potential for use. 

Aziz et al. (2010) found that that organic matter content, phosphorus 
and potassium bioavailability in soil and their uptake by plants were 
increased by organic manure application irrespective of the source. Similarly 
shoot phosphorus and potassium contents were also improved by the 
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application of organic manures. Lithourgidis et al.(2007) showed that, N-P-K 
plant concentration, and uptake were significantly increased by manure 
relative to the control. 

Bio-fertilizers have prodigious potential to improve the plants nutrition 
by replacing synthetic fertilizers for ecofriendly agriculture. Bio-fertilizers 
contain plant growth promoting rhizobacteria (PGPR) viz; Azotobacter, 
Azospirillum and phosphorus solubilizing bacteria (PSB) viz; Pseudomonas 
sp. and Bacillus sp. having the ability of atmospheric nitrogen fixing and 
solubilizing the soil phosphorus, respectively. Consequently, they fulfill the 
nitrogen and phosphorus requirement of cereals and also improve the soil 
fertility. So the utilization of nitrogen fixing and phosphorus solubilizing 
bacteria as bio-fertilization has gigantic potential for using the atmospheric 
nitrogen and making use of fixed phosphorus present in the soil in crop 
production without causing any harmful effects on aerial and soil 
environment. (Yasin et al., 2012). 

Gholami et al. (2012) reported that Plant-growth promoting 
rhizobacteria (PGPR) play an important role in plant health and soil fertility. 
The results indicated that growth promotion by PGPR appears, from early 
stages of growth, 45 days after inoculation (DAI). Inoculation with PGPR 
increased dry weights of  leaf, stem, and grain and hence total biomass 
sampled at 90, 105, and 120 (harvest time). 

This investigation was carried out to study the effect of organic and 
biofertilizer on growth ,yield and nutrients uptake of maize under saline 
conditions. 

 

MATERIALS AND METHDOS 
 
Experimental Site: 

Two field experiments were carried out at El Serw Agricultural Research 
Stations at Damietta Governorate during two seasons of 2012 & 2013.                                                                                     
Soil Analysis: 
Soil samples were taken from the experimental site, before conducting the 
experiment from depths: 0-30 and 30-60cm, air dried, grounded, sieved 
through a 2 mm sieve and analyzed to study the soil physical and chemical 
properties.  

At the end of each experiment soil physical and chemical properties 
were carried out according to Piper (1950) and Jackson (1967). As shown in 
Tables 1and 2. EC, cations and anions were estimated in 1:5 soil water 
extract, where PH was measured in soil water suspensions (1:2.5). 
Growth parameters 

At harvesting stage plant height and dry weight of maize plant were 
measured. 
Yield and yield components 

100-grains weight, grain yield (Mg fed
-1

) and maize stover yield were 
determined at harvesting stage. 
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Nutritional analysis: 
Oven-dried samples of maize ( grain & stover) were ground in a mill 

using a 50-mesh screen. These samples were digested in H2SO4 
concentrated and H2o2 30% according to Yash (1998). 
N,P and K uptake: 
N, P & K uptake as kg fed

.-1
 in corn grain  and stover were estimated: 

                            

 
      

 Table.1- Particle size distribution of soil samples before maize 
cultivation in 2012-2013 seasons. 

Particle size distribution 

Depth, 
cm 

Location Season 
Texture 

Clay 
% 

Silt 
% 

Fine sand 
% 

Coarse 
sand 

% 

Clay 65.98 21.17 11.33 1.523 0-30 
Site 1 

2021   

Clay 58.10 24.96 14.90 2.04 30-60 

Clay 66.37 22.14 9.83 1.66 0-30 Site 2 
 Clay 58.13 24.93 14.84 2.10 30-60 

Clay 66.41 21.03 10.82 1.74 0-30 
Site 3 

Clay 58.78 24.64 14.55 2.03 30-60 

Clay 00.66 16.01 22.13 2.11 0-30 
Site 1 

2013 

Clay 11.83 18.11 28.41 1.66 30-60 

Clay 00.16 11.64 6.10 2.41 0-30 
Site 2 

Clay 11.84 18.44 28.00 1.26 30-60 

Clay 01.61 12.24 22.31 2.13 0-30 
Site3 

Clay 11.26 18.60 28.66 1.68 30-60 

       --Site 1: Low salinity.        -Site 2: Medium salinity.        -Site 3 : High salinity. 
 

Table.  2- Chemical properties of  the studied soil samples before maize 
cultivation in the 2012-2013 seasons. 

Available 

ESP 
% 

OM 
% 
 

pH 
of soil 

suspend 
(1:2.5) 

 

EC 
dSm

-1 

at 25 
o
C 
 

Depth, 
 

cm 
Location Season K 

Mg kg
-1

 
P 

Mg kg
-1
 

N 
Mg kg

-1
 

414 9.12 36 4.41 2.66 1.2 2.31 0-30 
Site 1 

2012 

486 4.26 36 1.01 6.61 1.6 2.43 30-60 

403 1.23 33 6.18 6.64 1.1 5.10 0-30 
Site 2 

416 0.43 14 26.23 6.04 1.2 5.30 30-60 

451 4.40 16 22.01 6.66 1.3 7.21 0-30 
Site 3 

818 4.26 18 23.03 6.41 1.1 7.42 30-60 

466 26.63 86 0.13 2.26 1.6 2.00 0-30 
Site 1 

2013 

416 4.28 38 1.16 6.62 1.2 2.10 30-60 

442 6.41 30 1.16 6.61 1.2 4.60 0-30 
Site 2 

440 0.16 31 6.16 6.46 4.6 4.75 30-60 

466 1.06 33 26.61 6.61 1.1 7.10 0-30 
Site 3 

421 4.16 11 22.16 6.42 1.2 7.33 30-60 

         --Site 1: Low salinity.        -Site 2: Medium salinity.        -Site 3 : High salinity. 
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Salinity levels treatments: 
Soil samples EC was determined for the surface layer in 1:5 soil 

water extract and measured by    dSm
-1

 at 25 °C as follows: 
1-The first soil salinity level 2.31 and 2.00 dSm

-1
 for the first and second 

seasons, respectively. 
2- The second soil salinity level 5.10 and 4.60 dSm

-1
 for the first and second 

seasons, respectively.  
3- The third soil salinity levels were 7.21 and 7.10 dSm

-1
 for the first and 

second seasons, respectively. 
Organic fertilization treatments:  

Three different types of organic fertilization were used in this 
experiment in two seasons as follows: 
1-Poultry manure was used at rate of (0-10-20 ton fed

-1
). 

2-Compost was used by at rate of (0-10-20 ton fed
-1

). 
3- Farmyard manure was used at rate of (0-10-20 ton fed

-1
). 

Organic fertilization were added to the soil and mixed with the upper 
layer before maize  cultivation in the two seasons. The analysis of varied 
types of organic fertilization was illustrated in the following Table 3 . 
 
Table.  3- The analysis of organic fertilizer . 

Property 
Organic fertilizer 

Farmyard Manure Compost Poultry  manure 

Total N% 6.43 2.36 2.68 

Total P% 6.13 6.02 6.48 

Total K% 2.46 2.66 1.34 

O.M% 30.08 83.3 02.66 

EC(1:10)dSm 
-1

 0.41 1.11 8.16 

pH(1:10) 1.2 4.13 4.12 

 
Bio-fertilization treatments: 

Three different treatments of bio-fertilization were used in this 
experiment in the two seasons as follows: 
1- without inoculation (control treatment).  
2- Inoculation with biofertilizer, Azotobacter (free living N2-fixing bacteria). 
3-Inoculation with biofertilizer, Phosphorin (this product contain efficient strain 
of bacteria solubilizing phosphorus). 
Experimental Design: 

A split split plot design with three replicates was conducted in this study, 
the main plots were assigned to soil salinity levels treatments while sub-plot 
was devoted to the organic fertilization treatments and sub-sub plot was Bio-
fertilization treatments.  
Cultivation and harvesting operation: 

Maize (Zea mays L.) variety single cross 30K8, was grown in the two 
seasons 2012 & 2013 dates of maize planting and harvesting  for the growing 
seasons are present in Table(4). 
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Table.  4- Dates of maize planting and harvesting processes in the tow 
growing seasons. 

 

Field preparation, seeding operation and all other agricultural 
practices for soil management, recommended fertilizers, pesticides, etc. were 
performed according to the usual local agricultural management. Irrigation 
was applied by pumping water from the nearest source of water. 
Statistical Analysis: 

Data collected were subjected to the statistical analysis according to 
Snedecor and Cochran (1967). Mean values were compared at the 5% and 
1%levels of significance by using the Least Significance Difference(LSD) test.  
 

RESULTS AND DISCUSSION 
 

Plant height & Dry weight 
According to the data contained in the Table 5, maize plant height & 

dry weight was significantly affected by different soil salinity levels at 
harvesting stage, whereas maize maize plant height & dry weight were 
depressed with increased salinity levels during 2012&2013 seasons. Acually 
high soil salinity has three potential effects on plants: lowering of the potential 
water, direct toxicity of Na

+
 and Cl

-
 and the uptake of essential nutrients. 

These results are consistent with finding by Irshad et al (2002); Munns 
(2002); Zeng et al. (2002) ; Munns (2005) and Kang et al.(2010). On the 
contrary, maize maize plant height & dry weight were significantly increased 
with organic fertilization application at harvesting stage in 2012 & 2013 
seasons. A positive result was noticed in maize plant height & dry weight by 
the use of humic substances. Indeed, humic substances  have direct and 
indirect effects on plant growth. The direct effects are those that require the 
uptake of humic substances into the plant tissue resulting in various 
biochemical outcomes, but the indirect effects involve the improvement of soil 
properties Tan (2003) and Sangeetha et al.( 2006). The order of different 
types and rates of organic fertilization application for their influences on 
maize maize plant height & dry weight were as follows: 20 ton fed

-1
  poultry  

manure > 20 ton fed
-1

 compost >20 ton fed
-1

  farmyard manure >10 ton fed
-1

  
poultry  manure > 10 ton fed

-1
 compost >10 ton fed

-1
 farmyard manure. The 

varied effects of different types and rates of organic fertilizers are attributed to 
the difference of its nutrients contents, its ability to improving soil properties 
and its rate of application for each type. In general, these results are in line 
with Materechera and Salagae (2002); Aziz et al. (2010); Okonmah (2012) 
and Enujeke (2013). In 2012 & 2013 seasons, N-P biofertilizer inoculations 
were influencing factors in the significant increase which was noticed in 
maize plant height & dry weight after both sowing growth period and 
harvesting stage. Data in Table 5 also expounds that the order of  N-P 
biofertilizer inoculations for their influences on maize maize plant height & dry 
weight were as follows: Azotobacter inoculation then phosphorin (phosphorus 
solubilizing bacteria). Increasing in maize plant height & dry weight could be 

Operation Seas on 2012 Season 2013 

Maize sowing 17 of May  2012 12 of May 2012 

Maize harvesting 7 of   October 2013 3 of October 2013 
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attributed to nitrogen role in cell elongation. These results are in accordance 
with those obtained by Sachin and Misra (2009); Gholami et al. (2012) and  
Yasin et al.(2012). Data in Table 5 explicates the interaction between organic 
fertilizers and N-P biofertilizer inoculations effect. In 2012 season, the effect 
of that interaction was significant on maize plant at harvesting stage. In 
season 2013, one more significant increase on maize plant height & dry 
weight recorded 5% at  harvesting stage. The highest values of maize plant 
height & dry weight were obtained when 20 ton fed

-1
  poultry  manure with 

Azotobacter inoculation treatment was used followed by 20 tonfed
-1

 Compost 
with Azotobacter inoculation then 20 ton fed

-1
  poultry  manure with 

phosphorin inoculation. The lowest results were obtained by non organic 
fertilizer with non inoculation treatments. The supply of organic matter can 
promote the dispersal and the activity of applied plant growth-promoting 
rhizobacteria, interactive effects of applied bacterial strains and organic 
fertilization depend on the sort of organic fertilizer and crop species used 
(Krey et al.,2011).  Data in Table 5 clarifys the consequence of different soil 
salinity levels and N-P biofertilizer inoculations treatments interaction. Maize 
maize plant height & dry weight were significantly increased  at harvesting 
stage in 2012 season. In the same season another significant effect was 
obtained at harvesting stage. Using of low soil salinity levels with Azotobacter 
inoculation treatment gave the highest result at harvesting stage. The results 
of using phosphorin inoculation with low soil salinity levels  were lower than 
previous results. The lowest results were obtained by using high salinity soil 
levels with non inoculation treatments in both seasons. The use of nitrogen 
fixing plant growth promoting bacteria may represent an important 
biotechnological approach to decrease the impact of salinity in corn, as it  
alleviated the saline stress in maize likely through the integration of several 
mechanisms that improve the plant response (Rojas-Tapias et al., 2012). 
Data in Table 5 shows the effect of different soil salinity levels and organic 
fertilizer treatments interaction. Consequently, maize plant height was a 
significantly increased at harvesting stage in 2012 & 2013 seasons. The 
highest results were obtained by lowing salinity soil level treatment with 20 
ton fed

-1
  poultry manure then lowing salinity soil level treatment with 20 ton 

fed
-1

 compost followed by low salinity soil level with 20 ton fed
-1

 farmyard 
Manure treatment. Organic manure provide anti-stress effects to plants under 
a biotic stress conditions  by reducing the uptake of some toxic elements, 
good water relation, improving cations and anions exchange and solubility 
and increasing free proline content under saline conditions which was 
reflected on producing better growth parameters. (Kulikova et al., 2005; Abou 
El-Magd et al.,2008 and Hakan et al., 2010). Data in Table 5 expounds the 
outcome of different soil salinity levels, organic fertilizer treatments and N-P 
biofertilizer inoculations interaction. Maize plant height & dry weight were 
significantly affected by the outcome of these interactions harvesting stage in 
2012&2013 seasons. The highest results were obtained with ( low soil salinity 
level + 20 ton fed

-1
 poultry manure + Azotobacter inoculation). 
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100-grains weight: 
Data in Table 6 indicates that there was a significant decrease in 

maize100-grain weight by the cause of different soil salinity levels in both 
seasons 2012-2013. Similar results were obtained by Ashrafuzaman et al.(2000). 
In addition, data in Table 6 showed that there was a significant increase in maize 
100-grain weight caused by the favor of organic fertilization in both 2012 &2013 
seasons. Data in Table also shows that the order of organic fertilization for their 
influences on maize highest 100-grain weight was as follows: 20 ton fed

-1
 poultry  

manure > 20 ton fed
-1

 compost > 20 ton fed
-1

 farmyard manure. Similar results 
were obtained by Dordas et al. (2008); Farhad et al. (2009) and Okonmah 

(2012). This increase is due to effect of nitrogen from any source on grains 
filling which reflected on their weights. Moreover,  data in Table 6 indicated 
that N-P biofertilizers inoculations affected on maize 100-grain weight  
significantly in both 2010 and 2013 seasons. The highest results were 
obtained Azotobacter inoculation followed by phosphorin inoculation. These 
results are similar with those obtained by Zahir et al.(2005) . Data in Table 6 
shows  the influence of  organic fertilizers and N-P biofertilizer inoculations 
interaction. In 2012 and 2013 seasons, the  interaction affected significantly 
at 5% on maize 100-grain weight. The highest values of 100-graine weight 
were obtained when 20 ton fed

-1
 poultry manure with Azotobacter inoculation 

treatment was used followed by 20 ton fed
-1

 poultry manure with phosphorin 
inoculation then 20 ton fed

-1
 Compost with Azotobacter inoculation. The 

lowest results were obtained by non organic fertilizer with non inoculation 
treatments. Data in Table 6 shows the effect  of different soil salinity levels 
and N-P biofertilizer inoculations treatments interaction. The effect of this 
interaction on maize 100-grain weight was a significant in (2012&2013) 
seasons. Using of low soil salinity levels with Azotobacter inoculation 
treatment gave the highest result. The results of using phosphorin 
inoculation with low soil salinity levels  were lower than previous results. The 
lowest results were obtained by using high salinity soil levels with non 
inoculation treatments in 2012 & 2013 seasons. Data in Table 6 shows the 
effect of different soil salinity levels, organic fertilizer treatments and N-P 
biofertilizer inoculations interaction. The effect of this interaction was 
significant effect at 5%. The highest results were obtained with ( low soil 
salinity levels + 20 ton fed

-1
  poultry manure + Azotobacter inoculation), (low 

soil salinity levels + 20 ton fed
-1

  poultry  manure + phosphorin).  The lowest 
values were obtained with (low soil salinity levels + non organic fertilizer + 
non biofertilization) in both 2012&2013 seasons. 
Grain and Stover yield: 

  According to the data contained in Table 6 shows that maize grain 
and stover yield were significantly affected by different soil salinity levels. It 
was noticed that grain and stover yield decreased drastically with increasing 
salinity levels in both seasons 2012&2013. Yield are reduced in salt affected 
soil because of the excess uptake of potentially toxic ions, salinity also 
causes numerous physiological and biochemical changes in plants which 
ultimately reduce the crop yield Grattan (1999) and Hussain et al. (2013). 
These results are generally in a good a agreement with finding by  Maas  and 
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Hoffman (1977);Grattan (1999) Ashrafuzzaman et al.(2000);Sallah et al. 
(2002) ; Amer (2010) ;Isla and Aragues (2010) and Anjum et al. (2011). In 
addition, maize grain and stover yield were significantly increased with 
organic fertilization application in 2012 and 2013 seasons. humic substances 
have appositive effect on maize grain and stover yield. Actually, humic 
substances affects directly and indirectly on plant growth. The direct effects 
are those that require the uptake of humic substances into the plant tissue 
resulting in various biochemical outcomes, but the indirect effects involve the 
improvement of soil properties which ultimately increase the crop yield (Tan 
2003 and Sangeetha et al., 2006).  In other word, Data in Table 6 also 
explicates that the order of different organic fertilization application for their 
influences on maize grain yield was as follows: 20 ton fed

-1
  poultry  manure > 

20 ton fed
-1

 compost >20 ton fed
-1

 farmyard manure >10 ton fed
-1

  poultry  
manure > 10 ton fed

-1
 compost >10 ton fed

-1
 farmyard manure. The varied 

effects of different types and rates of organic fertilizers are attributed to the 
difference of its nutrients contents, its ability to improving soil properties and 
its rate of application for each type. In general, these results agree with those 
obtained by Lithourgidis et al.(2007); Dordas et al. (2008); Farhad et al. 
(2009); Materechera and Morutse (2009); Uzoma et al. (2011); Okonmah 
(2012); Enujeke (2013); Holbeck et al. (2013);  Zhao et al. (2013) and Mahadi 
(2014). During 2012 and 2013 seasons, a significant increase was noticed on 
maize grain and stover yield due to N-P biofertilizer inoculations. Data in 
Table 5 also  shows that the order of  N-P biofertilizer inoculations for their 
influences on maize maize grain and stover yield was as follows: Azotobacter 
inoculation then Phosphorin (phosphorus solubilizing bacteria). Increasing in 
maize grain and stover yield could be attributed to phosphorus solubilizing 
microorganisms  have a great tendency to enhance the provision of soluble 
phosphate and increase the growth and development of crop plants by 
enhancing biological nitrogen fixation. Azotobacter could increase maize yield 
by stimulating processes such as seed germination, resistance of seedlings 
to stress conditions, nitrogen fixation and production of phytohormones 
(Ponmurugan and Gopi 2006 and Timea et al. 2012. In general, these results 
agree with those obtained by Zahir et al.(2005); Ponmurugan and Gopi 
(2006); Gholami et al.(2012) and Timea et al. (2012). Data in Table 6 shows  
the effect of  organic fertilizers and N-P biofertilizer inoculations interaction . 
In 2012&2013 seasons, the interaction resulted in a significant effect on 
maize grain and stover yield. The highest values of grain and stover yield 
were obtained when 20 ton fed

-1
 poultry  manure with Azotobacter inoculation 

treatment was used followed by 20 tonfed
-1

 Compost with Azotobacter 
inoculation then 20 ton fed

-1
 farmyard manure with Azotobacter. The lowest 

results were obtained by non organic fertilizer with non inoculation 
treatments. Interactive effects of applied bacterial strains and organic 
fertilization depend on the sort of organic fertilizer and crop species used 
Krey et al.(2011). Data in Table 6 expounds the effect of different soil salinity 
levels and  N-P biofertilizer inoculations treatments interaction. The effect of 
this interaction on maize grain yield was not significant but a significant at 5%  
in 2012 & 2013 seasons, respectively.  
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The effect of this interaction on maize strover yield was a significant at 5%  in 
both seasons. Using of low soil salinity levels with Azotobacter inoculation 
treatment gave the highest result on grain and strover yield. The results of 
using Phosphorin inoculation with low soil salinity levels were lower than 
previous results. The lowest results were obtained by using high salinity soil 
levels with non inoculation treatments in both (2012 & 2013) seasons. Data in 
Table 6 shows the effect of different soil salinity levels, organic fertilizer 
treatments and N-P biofertilizer inoculations interaction. The effect of this 
interaction was not significant on maize grain yield  but a significant at 5% in 
strover yield in 2012 season. During 2013 season a significant at 5% was 
obtained in both grain and strover yield. The highest results were obtained 
with (low soil salinity level +20 ton fed

-1
 poultry manure + Azotobacter 

inoculation), (low soil salinity levels + 20 ton fed
-1

  compost + Azotobacter)  
and  (low soil salinity level + 20 ton fed

-1
 farmyard manure + Azotobacter 

inoculation). 
Nitrogen uptake (kg-N fed

-1
) in maize grains and stover: 

  Data in Table 7 showed the effect of different soil salinity levels, 
different type of organic fertilization application, N-P biofertilization 
inoculations and their interactions on  nitrogen uptake by maize grains and 
stover. There was a significant decrease in N-uptake in maize grains and 
stover by increasing soil salinity levels in both seasons Table 7. Salt 
accumulation in soils may induce osmotic changes, interfere with nitrogen 
uptake and nitrogen concentration in both grains and strover. These results 
are similar with finding of Apse et al. (1999);Ashrafuzzaman et al.(2000); 
Irshad et al (2002) and Yuncai et al.(2007).  Also, there was a significant 
increment in N-uptake in maize grains and stover by applying organic 
fertilization in both seasons 2012 and 2013 Table 7. The highest mean value 
of N-uptake in grains and stover

 
in 2012 & 2013 seasons was recorded when 

20 ton fed
-1

  poultry manure followed by 20 ton fed
-1

 compost then 20 ton fed
-

1
 farmyard manure, respectively. The above results are generally in a good 

agreement with the findings of  Dordas et al.(2008); Nyiraneza et al. (2009); 
Aziz et al. (2010); Uzoma et al. (2011) ;Mahadi (2014) and Palanivell et 
al.(2013).  Also, there was a significant increment in N-uptake in maize grains 
and stover by N-P inoculations in both 2012 and 2013 seasons. The highest 
value of N-uptake in maize grain and stover in 2012 and 2013 seasons was 
recorded when Azotobacter inoculant was applied followed by phosphorin. 
This effect of N-biofertilizer inoculations on nitrogen uptake could be 
attributed to the high efficiency of these inoculations on fixing atmospheric 
nitrogen and/or to produce some biological active substances, e.g., 
gibberellins and cytokine. The above results are generally in a good 
agreement with the findings of Peix et al. (2001)  and Zahir et al. (2005). 
Results in Table 6 showed that interaction effect between organic fertilizers 
and N-P biofertilizer inoculations interaction. There was a significant 
increment in N-uptake in maize grains and stover in 2012 & 2013 seasons by 
this interaction. The highest values of  N-uptake in maize grains and stover 
was obtained when 20 ton fed

-1
  poultry  manure with Azotobacter inoculation 

treatment was used. Data in Table 7 shows the effect of different soil salinity 
levels and  N-P biofertilizer inoculations treatments interaction.  
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The effect of this interaction in N-uptake in maize grains and stover was a 
significantly at 5% level in 2012&2013 seasons. Using of low soil salinity 
levels with Azotobacter inoculation treatment gave the highest result in N-
uptake in maize grains and stover  in both (2012 & 2013) seasons. Data in 
Table 7 explicates the interaction between different soil salinity levels, organic 
fertilizer treatments and N-P biofertilizer inoculations and its consequences.. 
There was a non significant effect in N-uptake in maize grains and stover 
during 2012-2013 seasons. The highest results were obtained with ( low soil 
salinity levels +  20 ton fed

-1
  poultry  manure + Azotobacter inoculation) then 

(low soil salinity levels + 20 ton fed
-1

  Compost + Azotobacter)  . 
Phosphorus uptake(kg-N fed

-1
)  in maize grains and stover: 

  Data in Table 8 showed the effect of different soil salinity levels, 
different types of organic fertilization application, N-P biofertilization 
inoculations and their interactions on uptake by maize grains and stover. 
There was a significant decrease in P-uptake in maize grains and stover due 
to increasing soil salinity levels in both seasons 2012 & 2013 Table 8. Salt 
accumulation in soils may induce osmotic changes, interfere with phosphorus 
uptake in both grains and strover. These results are similar with finding of 
Apse et al. (1999); Irshad et al (2002) and Yuncai et al.(2007). Also, there 
was a significant increment in P-uptake in maize grain and stover in 2012 & 
2013 seasons, by using organic fertilization. The highest mean value of P-
uptake in grains and stover

 
in 2012 and 2013 seasons was recorded when 20 

ton fed
-1

  poultry manure followed by 20 ton fed
-1

 compost then 20 ton fed
-1

 
farmyard manure, respectively. The above results are generally in a good 
agreement with the findings of Lithourgidis et al.(2007); Aziz et al. (2010); 
Uzoma et al. (2011) Palanivell et al.(2013) and Mahadi (2014). Also, there 
was a significant increment in P-uptake in maize grains and stover by N-P 
inoculations in both 2012 and 2013 seasons. The highest value of P-uptake 
in maize grain and stover in 2012 and 2013 seasons was recorded when 
Azotobacter inoculant was applied followed by Phosphorin. This effect of P-
biofertilizer inoculations on increasing P-uptake in maize plant could be 
attributed to phosphate solubilizing microorganisms  convert these insoluble 
phosphates into soluble forms through the process of acidification, chelation, 
exchange reactions and production of gluconic acid Rodriguez et al. (2004); 
Chung et al. (2005). These results are similar with finding of Rodriguez  and 
Fraga (1999). Results in Table 8 showed that interaction effect between 
organic fertilizers and N-P biofertilizer inoculations interaction. There was  a 
significant increment in P-uptake in maize grains and stover by this 
interaction in both 2012 and 2013 seasons. The highest values of  P-uptake 
in maize grains and stover was obtained when 20 tonfed

-1
  Poultry  Manure 

with Azotobacter inoculation treatment was used. Data in Table 8 shows the 
effect of different soil salinity levels and N-P biofertilizer inoculations 
treatments interaction. The effect of this interaction on P-uptake in maize 
grains and stover was a significantly at 5% level in 2012&2013 seasons. 
Using of low soil salinity levels with Azotobacter inoculation treatment gave 
the highest result P-uptake in maize grains and stover  in both (2012 & 2013) 
seasons.  
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Data in Table 8 shows the effect of different soil salinity levels, organic 
fertilizer treatments and N-P biofertilizer inoculations interaction. A 
significantly at 5%  in P-uptake in maize grains and stover was obtained, 
respectively in 2012&2013 seasons. The highest results were obtained with ( 
low soil salinity levels +  20 ton fed

-1
  poultry  manure + Azotobacter 

inoculation) . 
Potassium uptake in maize grains and stover:                                             

Data in Table 9 shows the effect of different soil salinity levels, 
different types of organic fertilization application, N-P biofertilization 
inoculations and their interactions on  potassium uptake by maize grains and 
stover. There was a significant decrease in K-uptake in maize grains and 
stover due to increasing soil salinity levels in both seasons 2012 and 2013 . 
Excess Na

+
 and Cl

-
 inhibits the uptake of  K

+
 and lead to the appearance of 

symptoms like those in K
+
 deficiency Gopal and Dube (2003). These results 

are similar with finding of Ashrafuzzaman et al. (2000) ;Irshad et al (2002) 
;Gopal and Dube (2003) ;Karimi et al. (2005); Yuncai et al. (2007) and Aşık et 
al. (2009). Also, there was a significant increment in K-uptake in maize grains 
and stover by applying organic fertilization in both seasons 2012 and 2013 
Table 9. The highest value of K-uptake in maize grains and stover was 
obtained by 20 ton fed

-1
 poultry manure followed by 20 tonfed

-1
 compost, 20 

tonfed
-1

 farmyard Manure, respectively in both 2012 and 2013. The above 
results are generally in a good agreement with the findings of Aziz et al. 
(2010) ; Uzoma et al. (2011) ; Palanivell et al. (2013) ; Das et al.(2013) and 
Mahadi (2014).  Also, there was a significant increment in K-uptake in maize 
grains and stover by N-P inoculations in both 2012 and 2013 seasons. The 
highest value of K-uptake in maize grain and stover in 2012 and 2013 
seasons was recorded when Azotobacter inoculant was applied followed by 
Phosphorin.  Results in Table 9 showes the interaction effect between 
organic fertilizers and N-P biofertilizer inoculations interaction. Regarding to 
K-uptake in maize grains and stover there was a significant increment in K-
uptake  was obtained. The highest values of K-uptake in maize grains and 
stover was obtained by 20 tonfed

-1
 Poultry Manure with Azotobacter 

inoculation treatment then 20 ton  fed
-1

 compost with Azotobacter inoculation 
treatment. Data in Table 9 shows the effect of different soil salinity levels and  
N-P biofertilizer inoculations treatments interaction. The effect of this 
interaction on K-uptake in maize grains and stover was a significantly effect. 
Using of low soil salinity levels with Azotobacter gave the best results. Data in 
Table 9 shows the effect of different soil salinity levels, organic fertilizer 
treatments and N-P biofertilizer inoculations interaction. This interaction effect 
on K-uptake in maize grains and stover, was a significant at 5% in 
2012&2013seasons. The highest results were obtained with ( low soil salinity 
levels +  20 ton fed

-1
  poultry  manure + Azotobacter inoculation). 



J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 5 (12), December, 2014 
 

 

 

1601 

9 



El-Hadidiy,E.M et al. 

 1602 

CONCLUSION 
 

Generally, it could be concluded that under saline soil condition in 
North Delta region, applying organic and biofertilization (Azotobacter and 
Phosphorin) is very important to obtain permanent productivity of maize plant. 
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سووم اما ايووو مم وورةي ملن  ا وو ي ممفوو نمووومومولووومموام لووناما اننلوويما   ا  وو مم
ممم وتما ظيوفما ملو  .وا و و م

م2وأ منمونكممسياجم2خفنجىم ا ميسىما س اما وس ن ومم1ا س اممومواما وا ا 

مجنما ما منلوي م-كل  ما زياع -األياي قسممعلوممم-1

 ملي.م–ا ج ز مم–يكزما لووثما زياع  ممم–ماهاملووثماألياي موا م نهموا ل   مم-2
  

امتقفظتتا يمٌتتقط  تت    لاقحستترمتطتتا بحاتتتلز بحيرب ٌتتا  فتتًأجرٌتتت رجرارتتقل تانٌرتتقل 
 نى نمل  لبحتٌلي بحعضليبحرسمٌي  رأثٌر حيربسا 1623-1621  1621حعقمً بحصٌفٌٌلبحملسمٌل 

م بحاطع بحمنشاا مررٌل بسر يم رصمٌ .لمتصل  لبمرصقص بحعنقصر بحغذبئٌا رتت بحظرلف بحمنتٌا
 كاطتع رئٌستٌا بحمنلتتا فتًم رنفتا  مسترلٌقت بسر يم ث زتٌز  هذه بحرجراا فًمع ث ز مكرربت 

ع رتت رئٌسٌا بحعضلى  كاط بحرسمٌيلمن فضا بحمنلتا لمرلسطا بحمنلتا ل قحٌا بحمنلتا(  ( لهى
ستمقي  بحعضتليحرستمٌي متل ب أنتلب لبستر يم ثت ز  لكقل بحرسمٌي بحتٌلى كاطع رتت رتتت رئٌستٌا.

 تت   بحملستتمٌل.   2-فتتيبلطتتل  (16-26-6 ) امعتتي ت م رنفتتا بحانتتييبحتتيلبجل لبحكالستتت لبحستتمقي 
 .اقحنساا حنرسمٌي بحعضلي بسر يم حاقح بأليلرلاقكرر لحاقح بحفلسفلرٌل

 :كقحرقحًلكقنت بحنرقئج بحمرتص   نٌهق 
طتل  بحناتقتو لبحتليل بحجتقفو لليل  أيت يٌقية بحمنلتا إحى تيلز ناص معنتلى فتى كت  متل     
تاتتاو لمتصتتل  بحتاتتلصو لمتصتتل  بحتطتتصو ل كمٌتتا بحنٌرتترلجٌل لبحفستتفلر لبحالرقستتٌلم  266

بحممرصا حك  مل بحتاتلص لبحتطتص حناتقت بحتذرة. لاتقحعك  أيت إضتقفا بألستمية بحعضتلٌا اأنلب هتق 
حناقت بحتذرة حكت  متل بحملستمٌل لمعي رهق بحم رنفا حتيلز يٌقية معنلٌا فً ك  مل بحصفقت بحسقااا 

و لكقل رررٌص بألنتلب  بحم رنفتا لبحمعتي ت بحم رنفتا حنستمقي بحعضتلي  نتى بحصتفقت 1621-1623
-فتيبلطتل  16   ستمقي بحكمالستت 2-فتيبلطتل  16ستمقي بحتيلبجل  2-فيبلطل  16بحسقااا كق رى: 

  2-طتل فتيبل 26   الستتستمقي بحكم 2-فيبلطل  26   سمقي بحيلبجل2-فيبلطل  26  سمقي بحانيى2
سمقي بحانيى ..كمق نرج  ل إضقفا بألستمية بحتٌلٌتا أٌضتق تتيلز يٌتقية معنلٌتا حهتذه بحصتفقت لكتقل 

 . 1623-1621حاقح بأليلرلاقكرر مرفلقق  نى حاقح بحفلسفلرٌل     بحملسمٌل 
مٌي بحتٌتلى لٌرضح مل رأثٌر بحرتيب   اتٌل مسترلٌقت بحمنلتتا بحم رنفتا ل بحرستمٌي بحعضتلى ل بحرست  

تاتتاو لمتصتتل  بحتاتتلصو لمتصتتل   266 نتتى كتت  متتل طتتل  بحناتتقتو لبحتتليل بحجتتقفو لليل 
بحتطصو ل كمٌا بحنٌررلجٌل لبحفلسفلر لبحالرقسٌلم بحممرصا حك  مل بحتالص لبحتطص حناتقت بحتذرة 

 16 ني مرتنا بحتصقي أل  أ نى بحنرقئج بحرى رم بحتصتل   نٌهتق  ) مسترلى بحمتن فم بحمنلتتا    
 سمقي بحيلبجل  حاقح  بأليلرلاقكرر(.    2-طل فيبل
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Table 5: Effect of interactions among different soil salinity levels, organic fertilizer treatments and N-P 

biofertilizer inoculations on plant height and dry weight in 2012-2013 seasons. 

Treatment 

2012 2013 

Plant heigh(cm) 
at harvest stage 

Dry weight (gm) 
at harvest stage 

Plant heigh(cm) 
at harvest stage 

Dry weight (gm) 
at harvest stage 

Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh 

O0 
I0 126.6 266.6 231.6 342.11 111.61 120.00 182.0 124.1 280.1 826.21 111.62 138.08 
I1 186.6 120.6 213.6 316.21 146.06 183.66 108.4 130.2 201.4 816.14 361.06 103.24 
I2 132.6 166.6 281.6 308.11 100.16 131.31 118.1 111.8 213.1 861.26 162.11 112.06 

O1 
I0 111.0 164.6 234.4 368.20 140.61 113.20 181.1 110.1 286.2 838.41 362.41 182.01 
I1 184.1 118.0 210.2 821.13 166.24 116.16 141.4 181.1 206.6 811.61 310.66 142.60 
I2 134.6 124.8 288.1 310.83 111.20 136.16 101.8 134.0 210.6 810.13 322.04 116.21 

O2 
I0 131.3 121.1 286.1 824.12 161.86 116.11 110.3 131.3 211.2 806.18 311.11 181.63 
I1 118.0 133.0 216.1 834.16 316.22 114.16 116.1 111.8 241.8 811.33 386.11 146.16 
I2 181.2 110.2 284.4 866.02 361.21 180.84 146.3 184.2 206.6 812.16 333.86 100.63 

O3 
I0 136.3 113.1 283.3 881.14 320.61 130.41 108.6 188.4 211.1 811.86 381.81 110.86 
I1 101.3 183.6 201.8 803.11 381.11 101.13 116.3 101.0 241.1 122.14 348.34 114.14 
I2 111.8 131.2 216.4 838.26 310.84 113.10 141.8 114.6 203.1 841.62 310.18 148.63 

O4 
I0 180.1 131.1 280.2 806.81 331.12 183.11 142.6 118.1 211.3 124.16 306.00 108.66 
I1 146.2 111.4 201.0 862.33 300.16 143.16 164.6 140.1 246.8 182.68 866.11 160.16 
I2 106.6 188.1 213.4 806.18 386.33 102.81 110.1 104.1 200.1 164.01 312.12 113.21 

O5 
I0 113.6 181.2 286.2 864.02 302.11 112.24 116.6 108.0 202.8 181.14 361.18 141.61 
I1 141.1 101.1 201.6 116.12 361.21 112.46 360.6 114.1 211.6 148.80 811.01 361.61 
I2 104.1 118.3 210.1 814.10 343.41 106.31 161.8 144.6 206.1 131.26 861.18 162.01 

O6 
I0 102.1 112.1 211.6 114.84 314.12 111.46 111.8 141.1 208.4 112.16 813.13 116.21 
I1 110.0 143.3 241.3 111.60 826.06 166.21 320.2 161.4 210.0 061.63 811.01 328.18 
I2 141.1 108.1 216.6 124.23 366.68 144.86 368.1 116.6 243.1 146.36 834.28 366.83 

F. Test ** ** ** ** 
LSD 5% 2.859 6.823 3.146 7.523 
LSD 1% 3.415 8.148 3.757 8.985 

F. Test 

S ** ** ** ** 
O ** ** ** ** 
I ** ** ** ** 

O× I ** ** ** ** 
S×I ** ** ** ** 
S*O ** ** ** ** 

*Significant at 5% level.    Sh = High salinity.                       O3 =10 tonfed
-1
  poultry manure I0= Without inoculation 

** Significant at 1% level. O0= Without organic fertilizer O4= 20 ton fed
-1
 farmyard   Manure I1=Azotobacter inoculate 

Sl = Low salinity. O1 =10 ton fed
-1
 farmyard Manure O5 =20 ton fed

-1
 compost I2=Phosphorin inoculate 

Sm=Moderate salinity. O2=10 ton fed
-1
 compost O6=20 ton fed

-1
 poultry manur  
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Table 6: Effect of interactions among different soil salinity levels, organic fertilizer treatments and N-P 

biofertilizer inoculations on 100 grain weight, grain yield and stover  yield in 2012& 2013 seasons. 

Treatment 

2012 2013 

100 grain weight (gm) 
Grain yield (Mg 

fed
-1

) 
stover  yield(Mg 

fed
-1

) 
100 grain weight 

(gm) 
Grain yield (Mg 

fed
-1

) 
stover  yield(Mg fed

-1
) 

Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh 

O0 

I0 11.22 24.38 8.61 1.186 2.166 6.431 8.606 1.116 2.686 32.62 21.61 1.30 3.234 2.406 6.483 8.842 1.131 2.612 

I1 32.16 12.12 4.33 3.146 2.141 6.666 8.006 1.013 2.110 31.24 13.21 4.68 3.038 1.266 6.626 1.246 3.622 2.362 

I2 16.06 26.04 1.60 3.618 2.431 6.464 8.361 1.813 2.214 31.41 12.16 0.81 3.866 2.632 6.161 8.114 1.401 2.286 

O1 

I0 31.33 26.81 1.81 1.144 2.063 6.486 8.266 1.161 2.684 31.00 12.13 1.66 3.206 2.413 6.481 8.121 1.111 2.616 

I1 30.04 13.40 1.60 3.326 2.162 6.624 8.420 1.426 2.164 86.81 11.60 1.43 3.041 1.212 6.611 1.182 3.682 2.321 

I2 38.28 11.63 0.10 3.221 2.484 6.163 8.883 1.161 2.230 34.00 18.61 4.26 3.880 2.681 6.121 8.622 1.463 2.286 

O2 

I0 34.21 12.41 1.66 1.660 2.020 6.481 8.282 1.320 2.611 82.66 13.44 0.86 3.166 2.464 6.413 8.102 1.140 2.600 

I1 81.24 10.02 1.14 3.386 2.666 6.611 8.443 1.434 2.366 80.11 16.61 6.02 3.411 1.281 6.630 1.368 3.642 2.318 

I2 36.14 18.04 4.12 3.211 2.403 6.166 8.861 1.114 2.281 83.32 10.64 4.12 3.818 2.600 6.121 8.601 1.121 2.211 

O3 

I0 81.41 18.30 0.16 1.631 2.016 6.412 8.213 1.331 2.601 84.20 10.03 4.28 3.131 2.122 6.416 8.060 1.164 2.643 

I1 81.16 16.16 6.40 3.366 2.616 6.633 8.136 1.401 2.312 13.16 31.14 26.14 3.400 1.208 6.688 1.304 3.261 2.330 

I2 81.21 14.03 4.63 3.214 2.446 6.120 8.181 1.116 2.218 86.12 36.16 1.16 3.111 2.618 6.111 1.626 1.183 2.204 

O4 

I0 86.20 14.11 4.11 1.601 2.081 6.410 8.111 1.318 2.606 18.13 16.11 4.11 3.101 2.110 6.408 8.011 1.024 2.612 

I1 11.41 33.34 26.43 3.836 2.681 6.681 8.111 1.461 2.333 02.11 30.81 22.01 3.121 1.211 6.613 1.831 3.233 2.381 

I2 12.63 36.61 1.43 3.111 2.461 6.111 8.161 1.143 2.208 14.11 33.13 6.81 3.102 1.662 6.132 1.641 1.106 2.244 

O5 

I0 10.18 36.10 4.64 1.668 2.011 6.402 8.104 1.343 2.644 01.30 33.86 1.03 3.164 2.186 6.406 8.066 1.031 2.616 

I1 08.28 34.31 22.12 3.842 2.604 6.616 8.684 1.116 2.381 46.41 86.10 21.41 3.114 1.164 6.602 1.864 3.208 2.306 

I2 16.41 38.04 6.06 3.111 2.122 6.116 8.081 1.160 2.243 01.14 34.16 26.86 3.066 1.626 6.131 1.236 1.161 2.210 

O6 

I0 01.61 38.13 1.44 3.618 2.001 6.400 8.326 1.362 2.618 42.41 34.82 6.16 3.336 2.111 6.441 8.480 1.016 2.660 

I1 43.40 82.10 21.66 3.123 2.614 6.616 1.660 1.181 2.314 12.30 81.40 28.60 3.668 1.116 6.646 1.103 3.260 2.343 

I2 01.04 31.13 26.10 3.163 2.114 6.130 8.063 1.016 2.211 41.41 81.88 22.83 3.086 1.631 6.181 1.214 1.612 2.261 

F. Test * ns * * * * 

LSD 5% 1.584 -------- 0.041 1.743 0.057 0.041 

LSD 1% 2.093 -------- 0.054 2.304 0.076 0.054 

F. Test 

S ** ** ** ** ** ** 

O ** ** ** ** ** ** 

I ** ** ** ** ** ** 

O× I * ** ** * ** ** 

S×I ** ns * ** * * 

S*O ** * * ** * ** 

 *Significant at 5% level.    Sh = High salinity.                       O3 =10 tonfed
-1
  poultry manure I0= Without inoculation 

** Significant at 1% level. O0= Without organic fertilizer O4= 20 ton fed
-1
 farmyard   Manure I1=Azotobacter inoculate 

Sl = Low salinity. O1 =10 ton fed
-1
 farmyard Manure O5 =20 ton fed

-1
 compost I2=Phosphorin inoculate 

Sm=Moderate salinity. O2=10 ton fed
-1
 compost O6=20 ton fed

-1
 poultry manur  
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Table 7: Effect of interactions among different soil salinity levels, organic fertilizer treatments and N-P 

biofertilizer inoculations on N-Uptake grain and N-Uptake stover in 2012-2013 seasons. 

Treatment 

2012 2013 

N-Uptake grain (kg fed.
-1
) N-Uptake stover (kg fed.

-1
) N-Uptake grain (kg fed.

-1
) N-Uptake stover (kg fed.

-1
) 

Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh 

O0 

I0 86.18 11.63 22.81 1.21 2.21 6.86 11.11 16.20 22.46 1.30 2.11 6.16 

I1 16.60 32.21 28.03 1.10 2.38 6.01 04.14 31.32 28.60 1.16 2.11 6.08 

I2 18.66 11.31 21.41 1.31 2.11 6.18 02.11 32.60 23.66 1.03 2.34 6.11 

O1 

I0 16.13 10.31 22.01 1.20 2.23 6.86 10.33 16.00 22.66 1.82 2.11 6.12 

I1 02.11 32.42 28.62 1.01 2.30 6.03 06.64 31.61 21.11 1.61 2.11 6.01 

I2 10.21 11.10 21.61 1.86 2.18 6.11 01.11 31.18 23.13 1.06 2.86 6.10 

O2 

I0 12.11 10.13 22.11 1.16 2.21 6.16 14.80 36.20 21.26 1.80 2.36 6.12 

I1 01.08 31.31 21.26 1.01 2.36 6.08 46.16 30.04 21.18 3.61 2.11 6.00 

I2 14.33 16.36 23.26 1.81 2.10 6.10 08.28 33.23 23.84 1.48 2.81 6.14 

O3 

I0 11.16 14.16 21.61 1.11 2.24 6.12 11.01 36.01 21.32 1.12 2.31 6.11 

I1 08.61 31.68 21.81 1.48 2.81 6.00 41.20 34.34 21.18 3.61 2.02 6.04 

I2 11.18 16.61 23.83 1.16 2.16 6.14 01.16 33.43 23.42 1.16 2.81 6.11 

O4 

I0 13.08 14.41 21.10 1.16 2.26 6.11 16.46 32.16 21.11 1.10 2.38 6.13 

I1 01.88 33.14 21.41 1.16 2.88 6.04 43.41 31.61 20.28 3.21 2.08 6.06 

I2 16.41 36.80 23.04 1.10 2.32 6.11 00.11 38.38 23.60 1.10 2.81 6.16 

O5 

I0 18.41 11.13 21.84 1.38 2.12 6.13 02.66 32.48 21.43 1.02 2.30 6.18 

I1 00.16 38.12 20.61 1.10 2.84 6.01 41.31 31.12 20.81 3.11 2.04 6.46 

I2 02.68 32.62 23.61 1.02 2.33 6.16 01.16 38.60 28.12 1.61 2.16 6.06 

O6 

I0 11.11 11.42 21.01 1.36 2.13 6.18 01.11 31.11 21.61 1.00 2.36 6.11 

I1 01.34 38.10 20.36 1.61 2.16 6.46 44.61 36.11 20.40 3.16 2.46 6.42 

I2 01.33 32.14 28.24 1.00 2.30 6.06 06.43 31.16 28.84 1.61 2.13 6.02 

F. Test ns ns ns ns 

LSD 5% -------- -------- -------- -------- 

LSD 1% -------- -------- -------- -------- 

F. Test 

S ** ** ** ** 

O ** ** ** ** 

I ** ** ** ** 

O× I ** ** ** ** 

S×I * * ** ** 

S*O ns ns * * 

*Significant at5% level. Sh = High salinity. O3=10 tonfed
-1
poultry manure I0=Without inoculation 

** Significant at 1% level. O0= Without organic fertilizer O4= 20 ton fed
-1
 farmyard   Manure I1=Azotobacter inoculate 

Sl = Low salinity. O1 =10 ton fed
-1
 farmyard Manure O5 =20 ton fed

-1
 compost I2=Phosphorin inoculate 

Sm=Moderate salinity. O2=10 ton fed
-1
 compost O6=20 ton fed

-1
 poultry manur  
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Table 8: Effect of interactions among different soil salinity levels, organic fertilizer treatments and N-P 
biofertilizer inoculations on P-Uptake grain and P-Uptake stover in 2012-2013 seasons. 

Treatment 

2012 2013 

P-uptake grain(kg fed.
-1

) P-uptake stover(kg fed.
-1

) P-uptake grain(kg fed.
-1

) P-uptake stover(kg fed.
-1

) 

Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh 

O0 

I0 6.36 8.16 2.42 6.44 6.31 6.66 26.80 1.12 2.40 6.10 6.30 6.26 

I1 22.10 1.16 1.21 6.63 6.31 6.21 21.41 0.86 1.11 2.60 6.88 6.21 

I2 26.63 1.31 2.60 6.66 6.34 6.22 21.38 0.66 1.61 2.61 6.81 6.22 

O1 

I0 6.86 8.04 2.43 6.12 6.33 6.26 26.04 1.36 2.46 6.62 6.31 6.26 

I1 22.12 1.46 1.26 6.61 6.82 6.23 23.60 0.13 1.10 2.21 6.84 6.23 

I2 22.20 1.88 2.66 6.61 6.36 6.22 21.06 0.16 1.60 2.61 6.88 6.21 

O2 

I0 6.01 8.41 2.40 6.10 6.31 6.22 26.16 1.36 2.11 6.60 6.86 6.22 

I1 22.40 1.16 1.13 2.68 6.83 6.23 23.31 0.01 1.36 2.21 6.16 6.28 

I2 22.86 1.18 1.63 2.62 6.82 6.21 21.14 0.32 1.66 2.28 6.84 6.23 

O3 

I0 6.11 8.13 2.46 6.66 6.34 6.22 22.22 1.81 2.11 2.61 6.83 6.21 

I1 21.61 1.62 1.14 2.26 6.80 6.28 23.01 0.41 1.31 2.11 6.13 6.21 

I2 22.08 1.08 1.60 2.64 6.88 6.23 23.28 0.81 1.23 2.16 6.16 6.23 

O4 

I0 26.64 8.62 2.13 6.61 6.86 6.21 22.33 1.11 2.11 2.64 6.81 6.21 

I1 21.16 0.63 1.31 2.20 6.86 6.21 23.61 0.62 1.36 2.31 6.10 6.20 

I2 22.16 1.48 1.26 2.23 6.80 6.28 23.81 0.18 1.24 2.14 6.13 6.28 

O5 

I0 26.11 8.66 2.10 2.62 6.81 6.23 22.10 1.04 2.61 2.23 6.81 6.23 

I1 21.10 0.28 1.30 2.13 6.11 6.20 28.10 4.68 1.88 2.86 6.16 6.24 

I2 21.28 1.11 1.28 2.26 6.86 6.21 23.46 0.00 1.12 2.38 6.10 6.21 

O6 

I0 26.81 1.61 2.16 2.60 6.88 6.28 22.46 1.44 2.61 2.16 6.16 6.28 

I1 21.18 0.10 1.86 2.36 6.11 6.24 28.14 4.24 1.81 2.81 6.03 6.21 

I2 21.36 1.61 1.21 2.10 6.11 6.20 23.66 0.41 1.11 2.81 6.16 6.20 

F. Test ns * * * 

LSD 5% ------ 0.019 0.189 0.021 

LSD 1% ------ 0.025 0.250 0.028 

F. Test 

S ** ** ** ** 

O ** ** ** ** 

I ** ** ** ** 

O× I ** ** ** ** 

S×I * * * * 

S*O * * * * 
 

*Significant at 5% level.    Sh = High salinity.                       O3 =10 tonfed
-1
  poultry manure I0= Without inoculation 

** Significant at 1% level. O0= Without organic fertilizer O4= 20 ton fed
-1
 farmyard   Manure I1=Azotobacter inoculate 

Sl = Low salinity. O1 =10 ton fed
-1
 farmyard Manure O5 =20 ton fed

-1
 compost I2=Phosphorin inoculate 

Sm=Moderate salinity. O2=10 ton fed
-1
 compost O6=20 ton fed

-1
 poultry manur  
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Table 9:Effect of interactions among different soil salinity levels, organic fertilizer treatments and N-P biofertilizer inoculations on K-Uptake grain and K-Uptake 
stover in 2012-2013 seasons. 

Treatment 

2012 2013 

K-uptake grain(kg fed.
-1

) K-uptake stover(kg fed.
-1

) K-uptake grain(kg fed.
-1

) K-uptake stover(kg fed.
-1

) 

Sl Sm Sh Sl Sm Sh Sl Sm Sh Sl Sm Sh 

O0 

I0 6.41 1.18 1.31 1.60 3.33 2.30 26.64 0.16 1.83 0.42 3.41 2.86 

I1 22.81 0.16 1.61 0.61 3.60 2.43 21.60 4.11 3.61 4.61 8.13 2.41 

I2 26.16 0.22 1.01 0.06 3.04 2.11 21.21 0.60 1.42 4.81 8.21 2.14 

O1 

I0 6.61 1.03 1.36 0.16 3.11 2.88 22.26 0.86 1.84 4.61 8.66 2.86 

I1 22.04 0.42 3.68 4.31 8.16 2.18 23.11 4.06 3.28 1.31 8.12 2.66 

I2 22.61 0.11 1.04 0.64 3.16 2.02 21.88 4.66 1.40 4.14 8.83 2.04 

O2 

I0 26.21 1.43 1.83 0.08 3.43 2.13 22.82 0.12 1.12 4.84 8.13 2.11 

I1 22.63 0.18 3.26 4.12 8.81 2.60 23.18 4.18 3.16 1.10 1.26 1.61 

I2 22.10 0.38 1.41 4.34 8.21 2.41 21.46 4.12 1.16 1.32 8.06 2.44 

O3 

I0 26.31 1.13 1.84 4.62 3.68 2.03 22.08 0.01 1.11 4.11 8.81 2.01 

I1 21.16 0.64 3.20 1.10 8.41 1.61 23.18 4.66 3.10 6.34 1.82 1.21 

I2 22.86 0.81 1.44 4.41 8.34 2.11 21.64 4.38 1.10 1.41 8.64 2.11 

O4 

I0 26.10 1.63 1.12 4.86 8.24 2.43 22.11 0.43 1.16 1.31 8.48 2.46 

I1 21.84 4.26 3.11 1.43 1.66 1.11 28.21 1.28 3.31 6.62 1.43 1.16 

I2 22.48 0.14 1.11 1.11 8.03 2.68 23.11 4.81 1.62 6.11 1.14 1.66 

O5 

I0 26.44 0.63 1.10 4.12 8.81 2.18 21.21 0.18 1.08 1.41 1.61 2.66 

I1 21.48 4.18 3.11 6.18 1.32 1.30 28.80 1.36 3.36 26.81 0.61 1.88 

I2 22.61 0.06 1.14 1.06 8.66 1.60 23.13 4.02 1.60 6.16 1.11 1.23 

O6 

I0 26.66 0.23 1.06 1.18 8.01 2.61 21.30 0.60 1.01 6.14 1.32 1.61 

I1 23.61 4.31 3.38 6.44 1.03 1.12 28.41 1.81 3.81 22.61 0.81 1.06 

I2 21.18 0.12 1.61 6.21 1.26 1.26 23.12 4.41 3.62 26.30 1.62 1.14 

F. Test * * * * 

LSD 5% 0.160 0.137 0.183 0.155 

LSD 1% 0.211 0.180 0.242 0.205 

F. Test 

S ** ** ** ** 

O ** ** ** ** 

I ** ** ** ** 

O× I ** ** ** ** 

S×I ** ** ** ** 

S*O * * * * 

*Significant at 5% level. Sh = High salinity. O3 =10 tonfed
-1
  poultry manure I0= Without inoculation 

** Significant at 1% level. O0= Without organic fertilizer O4= 20 ton fed
-1
 farmyard   Manure I1=Azotobacter inoculate 

Sl = Low salinity. O1 =10 ton fed
-1
 farmyard Manure O5 =20 ton fed

-1
 compost I2=Phosphorin inoculate 

Sm=Moderate salinity. O2=10 ton fed
-1
 compost O6=20 ton fed

-1
 poultry manur  
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