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ABSTRACT

Application of plant growth simulating bacteria as bio-fertilizers play an important role in sustainable manage-
ment ecosystem in farming system, which increases soil fertility and production of any of these systems. Bacteria 
present in the biological Nitroxin fertilizers cause not only stability in air nitrogen and cause balancing in the 
absorption of high consumption elements which are tiny but nutritious for the plant, but also discharge Amino 
acids and variation of antibiotics and cyanide hydrogen, cydrophor Etc. and cause growth and development in 
the aerial parts of the plant and protect plants root from the soil diseases and therefore the fertility and produc-
tivity will increase and in the environmental tension conditions such as salinity and dryness, cause the plants  to 
have more stamina and resilience. To analyze the effect of Nitrogen and Nitroxin bio-fertilizer, on the amount of 
current photosynthesis and wheat further distribution, a factorial test in complete block type has been conduct-
ed randomized with 9 treatments in 4 replications in year 2022 in the city of Behbahan. First factor consisted of 
50, 100 and 150 k.g.nitrogen in  hectar and second factor conducted with application of bio-fertilizer Nitrox in 
with 3 different levels of non-inoculation, inoculation and 3 and 6 litres inoculation in a hectar of seeds. The re-
sults show that test treatments have significant effect on the further distribution and current photosynthesis and 
regarding the share of each one we understood that the most amount of further distribution is in 50 k.g Nitrogen 
treatment together with 3 litres of Nitroxin in each hectar, while the least amount is3 obtained in the treatment 
of 150 k.g of Nitrogen together with 6 liters of Nitrox in. 
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Introduction
Biological mechanisms are considered as natural solutions for 

the use of a safe and inexpensive method for reducing danger for it, 
since it has been considered as the most important stable agricultural 
method in wheat cultivation. Takada [1] reported that photosynthesis 
in the rice plants is related to (3) the increase in the amount of nitro-
gen fertilizer which increases the speed of photosynthesis in the unit 
and thereby decreases the redistribution amount. Application of Azo-
tobacterial and Az spirillum cause increase in nutritious properties 
whereby causing (5) an increase in the dried materials and increase 
in the dried material distribution within the seed produced (Hami-
di, et al. [2]). Existing photosynthesis is a process in which the photo 

synthases produced from the green leaves specially the bunting leaf 
of the plant from the time of pollination to the time of grain handling 
( maturation), moves towards the seed and has a direct effect in the 
filling and growth of the seed (Naderi, et al. [3,4]) reported that in-
crease in the use of nitrogen causes delaying in aging of leaves where-
by causes increase in the photo synthesis present and decrease in the 
re transferring contribution. Panvaroo, et al. [5] reported that density 
of chlorophyll in wheat inoculated with Microsporidium bacteria in 
relation to witness have increased and this increase in the amount 
of chlorophyll caused increase in the photosynthesis activity and ab-
sorption of nitrogen by bacteria. Considering excessive use of chem-
ical fertilizers and difficulties created by them and also with regard 
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to the importance of wheat as a strategic plant suitable to the coun-
try’s area and nonavailability of well documented and comprehensive 
information regarding the growth reaction and performance of the 
plant to nonchemical fertilizers, this study was conducted with the 
aim of evaluating the effects of organic and chemical fertilizers and 
their a combination on  wheat,  reduction of  their use and to increas-
ing the efficiency of chemical fertilizers.

Material and Methods 
This experiment was conducted using the factorial block design 

with 4 replications. The first factor consisted of nitrogen fertilizer in 
3 levels 50, 100 and 150 k.g.in hectare and the second factor consist-
ed of biological nitrox in in 3 levels 0 as control, 3 and 6 litres per 
hectare which was mixed with the seed. This method of mixing was 
done by first spreading the seeds on plastic sheets kept in the shade 
and then sprinkling the nitrox in liquid on the seeds.  The seeds were 
allowed to dry out completely (for about 2 hours). The amount of fer-
tilizers used was 2-4 litres for every 200 kilograms of wheat seeds 
(recommended by Fanaveri zist mehr Asia Technological Company). 
Nitrogen fertilizer treatments were in 3 levels of 50, 100 and 150 k.g.
supplied though urea(46 %N) amounting to 109, 218 and 327 k.g.in 
hectare. . Dimensions of the plot was 1.2 X 5 m with  6 rows each ( 
spacing of 20 cm between each row ).Recommended sowing depth 
of 3 cm was adopted.  For measuring redistributions, 3 bushes from 
each plot were chosen and their components which consisted of barb 
at the constituency stage and before pollination which consisted of 

internodes, leaves and spike were separated and dried75 0c for 48 
hours and weighed using a digital weighing scale. The amount of re-
distribution and its parameters 

(1) were calculated using the Van Sen Ford and Mc Quin relation 
(1987).

Amount of redistribution = dried weight of growing organs seven 
days after pollination – dried weight of growing organ at the matura-
tion stage.

Share of redistribution = Amount of redistribution *100

Amount of current photosynthesis = seed’s operation – amount 
of redistribution

Share of current redistribution = 100- amount of redistribution

Data (1) analysis was conducted using the SAS software while 
drawings and pictures with Excel software and comparison of their 
averages used the LSD test having a probability of 1%.

Results and Discussion
Biological Performance

Results obtained from the variance analysis table show that the 
effect of nitrogen, nitrox in and mixture of nitrogen nitroxin are at the 
probable level of 1% on the biological operation level of wheat is very 
significant (Table 1). Nitrogen fertilizer causes 

Table 1: Variant analysis of redistribution and photo synthesis of wheat with the effect of different amounts of Nitrogen fertilizer and Nitroxin 
biological fertilizer.

Hervesting 
Index

Seed  
Operation 

Biological  
Operation

Current Photo 
Synthesis Share

Current Photo 
Synthesis 

Current Redis-
tribution share

Current  
Redistribution 

Degree 
Offreedon

Changing 
Resources

7/8 ns 47253/07 ns 980921/43 ns 16/14 ns 586/67 ns 3/01 ns 25/29ns 3 Repet

27/17* 267847/8 ns 10385610/08 ** 198/87** 11874/77** 159/34** 3538/99** 2 Nitrogen (a)

26/50* 2409572/38** 14399188** 805/61** 780/21 ns 879/09** 32532/01** 2 Nitroxin (b)

76/60** 1323953/86** 4021246/83** 36/19* 9978/05** 17/67** 1099/74** 4 a * b

20/7 106368/80* 811573/77 13/13 831/34 2/93 79/69 24 Test error

7/4 6/95 6/84 4/51 7/63 9/02 9/78 -
Change 

coefficients        
(%)تارییغت

    
1.	 A significant increase in the biological operation. Use of 100 
and 150 k.g. of nitrogen in relation to 50 k.g. use, cause an increase 
of 12635.4 k.g. and 14231.5kg. in hectare respectively at the biologi-
cal operation. With increased amounts of nitrogen the growing parts 
will be stimulated and also cause increase in the strew operation and 
therefore biological operation increases. In addition enough nitrogen 
will be provided to the nitrogen at this time, and need for other nutri-
tious elements such as phosphorus and potassium increases. nitrogen 
helps speedy growth of the plant (increase in the height and number 
of sub shrubs), increase in the size of the leaves, number of seeds in 

each cluster. It can be seen that nitrogen affects all the biological per-
formance characteristics. These results 

2.	 Match the research conducted by McDonald [6] in the year 
2015. inoculation using Nitroxin biological fertilizer causes signifi-
cant increase in the biological performance. Azospiriluim and Azoto-
bacter in addition to providing more dry substances to the bush caus-
es increase in the growth of growing components and therefore there 
is a better chance of using the sun light to create more photosynthesis 
and finally increase in the growth. Gilik, et al. [7] reported that pres-
ence of bacteria is effective 
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3.	 On the growth of shoots. Considering the comparisons, mu-
tual average effects of nitrogen and nitroxin on the biological opera-
tion have been meaningful and the most biological operation of wheat 
(15627.7 kilograms per hectare) which is about the treatment of 150 
kilograms use of nitrogen along with 3 liters of nitroxin per hectare. 
This result shows that even though Nitrogen fertilizer has a good 

4.	  Effect on the growth of the shoots, in addition organic fertil-
izer has been able to increase the plant shoots growth due to nitrogen 
absorption; thereby substantiating the results obtained by Nanda [8] 
in the field tests conducted by them.  They identified that inoculation 
of maize seeds with Aztobacteria and Azospiriluim bacteria cause in-
crease in the green fodder performance under treatment with Nitro-
gen fertilizer.

Also, a least amount of 10503.7 kilograms per Hectare iws due to 
the use of 50 kilograms Nitrogen and no application of Nitroxin, and 
increase in the amount of Nitroxin more than what is recommended 
which means use of 6 liters per hectare, the biological performance 
amount have been noticed. It seems that this quantity causes poison-
ing to the plant and plant prefers to stay at the normal level which 
means use of 3 liters per hectare and considering the high percentage 
of organic material in this area the results seems logical and matches 
with the Russell results in the year 2014.

Seed’s Performance

Results obtained from variance table analysis Table 1 shows that 
the effect of nitroxin and mutual effects of nitrogen nitrox in at a prob-

able level of 1% on the performance of the seed is vital. Since nitroxin 
consists of bacteria in order to stabilize nitrogen (Azespriilium and 
Azotobacter), therefore by inoculating the seeds, there are possibil-
ities of using seedling from nitrogen and other nutritious elements 
and therefore the plant can grow in better conditions and will have 
better nutritious properties.  Azespriilium and Azotobacter having  
biological Nitrogen stabilizing power, helps in the extension of roots 
for better absorption of water and other nutrition available and in ad-
dition production of growth hormones(2) and some of the vitamins; 
qualitative and quantitative growth of plants are in turn invigorated, 
resulting in increase in its performance, thereby co-coordinating the  
results obtained by Pereira, et al. [9], and in which he also reported 
increase in the performance of plants inoculated with Azespriilium in 
relation to biological fertilizers. (Table 2) Considering comparisons of 
Nitrogen and Nitroxin mutual effects on the seed performance, most 
of the wheat performance (5453.7 kilograms per Hectare which were 
treated with 50 kilograms Nitrogen together with application of 3 li-
ters of Nitroxin per Hectare and the least amount of (3649.1 kilograms 
/ Hectare) for the treatment of nonapplication Nitroxin and use of 50 
kilograms Nitrogen / hectare.  Bashan, et al. [10]   in 2013 reported 
that with reduction in the chemical fertilizers, Azospiriluim play a big 
role in the nutrition of the plant and reduces need for chemical fer-
tilizer and, Azospiriluim acts as a supplement for Nitrogen fertilizer 
and therefore (6) use of chemical fertilizer could be reduced. Hassan 
Abadi, et al. [11] reported that application of Azospiriluim together 
with Nitrogen causes increase in the seed operation and reduces the 
use of fertilizer by 50%.

Table 2: Mutual effects of Nitroxin and Nitrogen on the wheat qualitative traist.   
Current Photosynthesis Share

Current Photosynthesis
Curren Tredistri-

bution Share
Current Redis-

tribution 
No.of 
Spike

Seed  
Operation

Biological 
Operation

Treatment

Nitroxin Nitrogen

34/41bc 305c 16/63d 60/10de 263/50d 3649/1e 10503/7d A1 N1

39/95a 259b 34/13a 185/45a 363/50ab 5453/7a 13812/5b A2

33/26c 378/85b 15/64d 70/05de 269/75d 4489/1cd 13500b A3

34/74dc 371/16b 14/70de 64/66de 360/75ab 4363/3d 12679bc A1 N2

39/46a 376/31b 28/89b 152/80b 382a 5291/1ab 13393/5b A2

37/81ab 376/22b 16d 71/58d 291/25cd 4478/1cd 11834c A3

40/11a 480/98f 8/28f 43/06f 331/25bc 5240/5ab 13083/7bc A1 N3

31/29c 372/78c 23/78c 114/75c 289/25cd 4875/4bc 15627/7a A2

31/30c 378/26e 12/94e 58/5 277d 4365/6d 13983/5b A3

Harvesting Index

Considering table of variance analysis for Nitrogen and Nitroxin 
factors traits at the probable level of 5% and the mutual effects of 
Nitrogen and Nitroxin at the likely level of 1% are significant. (Table 
1) Nitrogen creates meaningful differences in the harvesting index 
where (1) with the use of 50 kilograms per Hectare of Nitrogen, the 

harvesting index will be 35.98% and then with the use of 100 kg Ni-
trogen per hectare it reached 37.2%, but with the 150 kilograms per 
hectare the harvesting index reduced to 34.23% which was due to 
increase in the biological performance. Even though it is a fact that 
increase in the Nitrogen causes an increase in the seed operation, but 
still causes increase in the plant constructive tissues production. So, 
therefore increase in the Nitrogen use causes (6) a decrease in the ra-
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tio of seed to total biomass (2) On the other hand, Nitroxin causes sig-
nificant increase in the harvesting index which means that the growth 
increasing bacteria cause increase in the harvesting index while ef-
fecting the dried material and allocating more dry substance to the 
seed. Results obtained coordinates the results of Goyal, et al. [12] in 
the year 2014 and as he has reported the reaction of seed, oil and har-
vesting index of the Rape plant in relation to Azotobactial compared to 
witness’s treatment without insemination contains increase respec-
tively among the performance components and the number of seeds 
in the shears (pods) showed the least reaction to the Azotobacterisl 
treatment. Taking into consideration, the average comparison of av-
erage Nitrogen and Nitroxin mutual effects in the treatments without 
insemination, Nitrogen causes (1)an increase in the harvesting index. 
In Nitrogen fertilizer treatment used and insemination with Nitroxin 
the most harvesting index (39.95%) belonged to  treatment of 50 ki-
lograms Nitrogen together with insemination of 3 liters per hectare 
of Nitroxin which caused an increase in the seed performance treat-
ment and (2)on the other hand the least harvesting index belonged to 
treatment of 150 kilograms of Nitrogen and insemination of 3 liters 
per hectare (31.29) and this treatment had the most biological per-
formance, since the harvesting index has a direct relation with seed 
operations. These results seem logical. Harvesting index is a ratio of 
biological performance which consist of economical operations and 
increases with increment in the amount of dried substance for Eco-
nomical purposes. Results show that the harvesting index is most(1) 
probably due to the influence of environmental and experimenting 
executive management conditions, and the suitability of environment 
and proper management of field is effective in harvesting index incre-
ment. And this increase in the consolidating chemical and biological 
fertilizer system is very noticeable. And(3) the increase in the dried 
substance contribution to the bushes, leaves, stems and seed cause 
an increase in the harvesting index which matches with the results 
obtained by Goyal, et al. [12] in the year 2014. They have also report-
ed that with increase in Nitrogen fertilizer, dried matters of the plant 
also increases and the least amount of dried weight is obtained from 
0 kilogram of Nitrogen.

Redistribution

Results obtained from variance analysis table show that the effect 
of Nitrogen, Nitroxin and mutual effects of Nitrogen Nitroxin on the 
level of redistribution of wheat seed with a probable of 1% is mean-
ingful. Considering the comparison of the simple effect of Nitrogen 
fertilizer application causes most of the redistribution in the wheat, 
the most amount of redistribution regarding the use of 50 kilograms 
Nitrogen per Hectare (105.20 grams per square meter) and the least 
is regarding a treatment of 150 kilograms Nitrogen (72.03). Applica-
tion of Nitrogen fertilizer causes increase in the speedy growing of 
seed and fuller (plumper) kernels affecting its weight.  The reason for 
this can be due to faster absorption of materails by the growing parts 

and in turn their transfer to the seed under study. These results are in 
accordance to those reported by Takada [1]. He also mentions that the 
amount of photosynthesis in rice plant is linked with the amount of 
Nitrogen available and with(2) the increase in the amount of Nitrogen 
fertilizer, the speed of photosynthesis per unit increases and therefore 
the amount of redistribution also decreases. Inoculation with Nitrox-
in biological fertilizer causes (1)significant increase in the amount 
of redistribution with most of it belonging to the 3 liters of  Nitroxin 
/ hectare (151grams in square meter) and the least belonged to no 
insemination (55.9 grams on square meter). Application of Nitrogen 
bacteria ( Azotobacteria) and Azospirillum cause increase in the nu-
tritious elements which help increase accumulation of dry substance 
contributing to fuller (plumper) ears of wheat. These(3) results were 
obtained by Hamidi, et al. [4]. Also considering the mutual effects of 
Nitrogen and Nitroxin, the major amount of redistribution was due to 
treatment by the use of 50 kilograms Nitrogen and application of 3 
liters of Nitroxin per hectare (185.4 grams per square meter) and the 
least was due to treatment with the use of 150(4) kilograms of Nitro-
gen per Hectare and non inoculation (43.05 grams per square meter).

Redistribution Share

Results obtained from the variance analysis show that the effect 
of Nitrogen and Nitrox in and the mutual effect of Nitrox in on the 
probable level of 1% on the redistribution share of wheat seed are 
meaningful.Comparison of simple effects of Nitrogen fertilizer appli-
cation cause increase in redistribution share in wheat and the most 
redistribution share belongs to the use of 50 kilograms Nitrogen per 
hectare (22.3%) and the least belongs to treatment of 150 kilograms 
Nitrogen (15%). At higher levels lesser transferring condition exists 
due to production of more leaves with higher durability and there-
fore more existing photosynthesis redistribution share in production 
and performance reduces. In addition with increase in the amount of 
Nitrogen, more biomass is produced and while there is increase in 
seed performance, the share of current photosynthesis increases and 
also the photosynthesis matters decrease resulting in growing parts 
of the plant such as branches which operation as a physiological mat-
ter and retain the photosynthesis matters as Pear Dashti [13] men-
tioned in his research result.Inoculation with Nitroxin biological fer-
tilizer causes meaningful increase in the redistribution share which is 
mainly due to the use of 3 liters of Nitroxin per hectare (28.94%) and 
the least belongs to noninsemination (13.20%). Azotobacterial and 
Azospirillum cause increase in the nutritious elements and thereby 
dry matter accumulation and an increase in dry matters contribution 
in each seed, as per the result of Hamidi, et al. obtained in 2015.Also, 
considering the mutual effects of Nitrogen and Nitroxin the major 
share of redistribution is related to treatment (1)with the use of 50 
kilograms Nitrogen and application of 3 liters of Nitroxin per hectare 
(34.13) and the least is related to the treatment of 150(4) kilograms 
of Nitrogen per hectare and non-inoculation (.28%).
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Current Photosynthesis

Results obtained from the variance analysis show that the effect 
of Nitrogen and mutual effect of Nitrogen Nitroxin at the probable lev-
el of 1% on the amount of current photosynthesis of wheat kernel is 
substantial.

Current photosynthesis is a process where photosynthesis is pro-
duced from the green parts of the plant specially the stamen from the 
pollination stage to the final maturation of the seeds. And this has (1)
a direct effect on the fullness and growth of seed Naderi [3]. Consid-
ering the comparison on the effects of the straightforward application 
of Nitrogen fertilizer caused increase in the current photosynthesis in 
the wheat kernels. The large amount amount of current photosynthe-
sis is related to the use of 150 (4) kilograms of Nitrogen per Hectare 
(410.6 grams per square meter). and the least belongs to treatment 
with the use of 50 kilograms Nitrogen (348 grams in sq.m).Nitrogen 
increases photosynthesis which is due to increase in the leaf area Zak-
er Nejad [14] and its durability due to delay in aging of leaves Yang, 
et al. [4]. Also, Nitrogen brings about (1) an increase in the fertile til-
lers and increase in the amount of spikes and therefore it produces a 
stronger reservoir for receiving more assimilates produced by pho-
tosynthesis.  Simply put till the time the plant does not have a strong 
reservoir, and as there is no need for photosynthesis, it does not in-
crease, similarly photosynthesisation also does not increase. Naderi 
[3]. Also, considering the mutual effects of Nitrogen and Nitroxin, 
the greater amount of current photosynthesis belongs to treatment 
of 150 kilograms Nitrogen and application of non-inoculation in one 
hectare of Nitroxin (480.98 g.sm) and the least belongs to treatmen 
using 50 kilograms Nitrogen and non-inoculation (305gm/sq.m). Of 
course the use of 3 liters Nitroxin with other amounts of Nitrogen 
does not create much differences in the application of this amount 
of Nitroxin (2) and the use of 150 k.g per hectare as they are from 
the same group. Considering Azotobacteria and Azospirillum bacte-
ria being used as stabilizer for Nitrogen, and [13,14] Nitrogen is an 
important element in the production of chlorophyll and chloroplast 
which have a direct role in the production of photosynthesis in the 
leaves and become for fullness of  the seeds, the application and use 
of this bacteria together with Nitrogen fertilizer cause increase in the 
amount of photosynthesis.

Conclusion
In general, as the results show that test treatments (nitrogen and 

biological nitrogen fertilizers) have significant effect on the further 
distribution and current photosynthesis and regarding the share of 
each one we understood that the most amount of further distribution 
is in 50 k.g. Nitrogen treatment together with 3 liters of Nitroxin in 
each hector, while the least amount is3 obtained in the treatment of 
150 k.g. of Nitrogen together with 6 liters of Nitroxin. 
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