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Table 1-Analysis of varianceof granules

Sl @33l 4y Sl ggome  Olaype pSibe
Sour ceChanges Degreesoffreedom  sum of squares average of squares
ok 4 428.22 107.18™
Time
L 1 62.41 62.41"
Temperature
Mﬁ ok
o 1 5.74 5.74
Molasses
- L ok
St 1 40.49 4.50
Bacteria
oot St 1 2.05 7022
Bacteria* Molasses
LO ':‘ . ok
oowes L 1 3.47 0.38
Bacteria*Temperature
clejrs St 36 11.96 0.33"
Bacteria*Time
o lerloates 1 10 2.88 0.28"
Bacteria*temperature* Molasses
o s wMostlodsk ¢ iSL ok
| cleEoleslernis St , 120 28.51 0.23
Bacteria*Temperature* Molasses *Time
s
400 52.71 0.13
Error
K 600 22404.68
Total
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Figure 1-Compar e theaver agepopulationlogarithmphosphatesolubilizingbacteria
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Table 2-Compar e thepopulationlogarithmgranulesar edriedat 40 ° Cinaratio of 1. 1and2: 1in4 months

e 55U _ (40° C) 51,5 ool dn > £ -
Bacteria —25—90 60 30 20 10 0 120 9 60 30 20 10 0
B, 3.95%  4.16° 477" 555 491° 598 6.9 4.73° 429° 487" 536° 505 632° 738"
Bis 3790 425% 425 523" 518" 533° 7.24™ 471° 458 511° 518 519" 6.14° 7.74®
Cs, 3.86" 423" 5.06° 579* 521° 6.48 748° 46> 443 51® 577® 531* 645° 7.83°
CGyy  3.59° 3.93*  4.07° 539* 497° 546° 6.99* 432 42¢ 5 521 503* 5517 7.32%
Ly 405" 434 515 578 523" 623° 768 479" 496° 5.67° 638 552 7 777®
P 3718 393 4.02° 528" 4.84° 5365 7.12% 452° 397 47° 535 503" 569° 7.23%
Pis 3728 416 487" 533" 4.92° 524° 6.72° 453° 432* 498" 504 5.13° 593¢ 7.45®
Py 3.87%  4.11°  4.05° 528 5.16° 5.42° 770 4.71° 424° 49®  516° 4.74° 5540 7.75%
Pso.s 371 4.08°  4.05° 548 485 4.63% 726" 44> 422" 492" 525 485 546" 6.96°
Z4 405" 436 521*° 555 515" 6.04° 737" 487° 447*° 527 539° 534° 5517 7.59%
b ged (P<0.01) o sme BMS] gl i o 13 S yiiie CBgy> b sl
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Figure 2-Compar e theaver agelogar ithmofpopulationphosphatesolubilizingbacteriaat different time
inter valsafterthepr epar ationgranules
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Table 3-Compar e thepopulationlogarithmgranulesaredriedat 28 ° Cinaratio of 1. 1and2: 1in4 months

o g L - (28° C) 51,5 silus an 45 YA -

Bacterla —>5 @0 60 30 20 10 0 120 9 60 30 20 10 0
B, 576 5.41° 547 651 6.13%  6.76° 7.89* 564 597 6.09° 6.52® 626" 6.72° g
Bis 481° 5.01* 5.12° 64" 6 5.9 785" 5.01% 527 524° 6P 594 655  7.95%
Csi  5.64° 539" 538 641° 6.1° 675 7.72° 569" 6.09° 6.16° 6.57° 628 773"  7.55
CGyy  447° 493* 497" 556 587" 646 724° 4779 5.01° 504° 559° 583 5794 732
Ly 575" 539" 545° 59" 88" 657" 812" 592 6.1° 616" 65°  6°  741° 842°

Ps 471°  49° 506° 5.5 6" 6.24%  7.14° 4924 507° 515° 555° 579® 5894 752
Pss 475 511 5.16* 627" 6.15° 595 7.83* 485 522° 525° 5570 5930 7 778
Py 492" 5.02° 5.04* 598" 6.11° 6.55° 7.84* 505 524° 527° 563" 594" 687 7.86™
P 4.65° 5.01* 5.02° 547° 573" 5.96° 736 4.99°¢ 504° 509 559® 558> 599¢ 7.86%°
Z, 582" 5.54° 563" 573" 6 676" 7.92° 576 519" 628" 6.56" 6.41° 7.38° 878"
bl o (P<0.01) o o BMS] gl (gt y2 > Syiiio CBgys b dlacl
Numbers followed by the same letter are not significantly differentns (P<0.01)
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Introduction: sustainable development and the environment are interconnected. Sustainable agriculture is
continuous utilization of a farm with respect to various aspects of environmental conditions by using fewer
inputs (other than Bio-fertilizers). Phosphorus is one of the essential elements for the plants. Management of soil
is possible by using biological fertilizers pillar of sustainable agriculture and providing some of the phosphorus
needed by plants via bio-fertilizers. Phosphorus deficiency is extremely effective on the plant growth and
productivity. The application of phosphorus fertilizers is expensive and dangerous. In addition, phosphorus in the
soilmay become insoluble and will be unavailable to the plants. Studies showed that phosphate solubilizing
bacteria in the soil rhizosphere are active and by root exudates solve insoluble phosphates such as tricalcium
phosphate, and form absorbable P for plant. Consequently, the use of microbial fertilizers could reduce excessive
use of chemical fertilizers and lead to decrease their harmful effects and protect the environment and
conservation of available resources. The biological phosphate fertilizer industry uses sugar beet molasses as a
binder and drying granules at high temperatures. Therefore, it is important to evaluate the durability of the
bacteria in molasses at high temperature.

Materials and Methods: This study was designed as completely randomized design in a factorial
arrangement. 10 isolates were selected and the ratios of 50%, 25%, 15% and 10% of the apatite, organic matter,
sulfur and soluble granule (ratio 1: 1 and 2: 1 bacteria and molasses), respectively, for each isolate was prepared.
The final product was dried at 28 and 40 °C and remained for 4 months and population counted at first day and
10, 20, 30, 60, 90 and 120 days after the preparing. The population was counted by the serial dilution technique
and cultured at Sperber media.

Results and Discussion: Comparing the average logarithm of population of bacteria in the granules indicated
the highest proportion in the granules on the first day and the lowest population on 120 days (4 months), andthe
ratio of 1: 1 inoculant and molasses had the largest population than the 2:1. The highest population was observed
in 1:1 dried granules at 28 °C, but, some of 1:1 dried granules at 40 °C were consistent with the defined
standards. Overall, bacteria 1,4, Z4 and Cs.; showed the greatest amount of population and the population had
more power to maintain the standards among the isolates. The granules produced according to the defined
standard (two-month period, 10° cell per gram of fertilizer) are dried at 28 °C in both 1: 1 and 2: 1 to the end of
4 months in the standard population. Granules dried at 40 °C for 1: 1 ratio of the population by the end of 4
months in the standard range. In the case of the most isolated granules at the ratio of 2:1 until the end of the
second month, the population were within the standard range but at the end of the third month, they come lower
than standard except I,.4, Z4 and Cs_;. The total population of the granules was as following: Granules 1: 1, 28
°C>2:1,28°C>1: 1,40 °C> 2: 1, 40 °C. Considering to the fact that this standard is undefined for four months,
but in this study, the population was 10* granules in the fourth month.

Conclusion: Based on the results, some of these conditions could keep their population and population
decline was less. In general, it can be concluded that the granular organic fertilizer phosphorus in the industry of
phosphate solubilizing bacteria with sugar beet molasses as a binder and drying at 40 °C can be used The results
were positive and the granules can be cited to the production of this type of microbial fertilizer. Considering to
the results, it was found that the proportion of molasses and inoculant, drying temperature and storage time were
effective on viability of bacteria. Also, instead of using a train of bacteria, phosphate solubilizing bacteria, a
combination of any of these bacteria in a field lead to better results. It is clear that by a comprehensive study, the
molecular identification of bacteria, and detection of desire genetic loci and then gene transfer between bacteria
for increasing of high temperature resistance by spour production and also, gene transfer between bacteria with
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high population and non-tolerance to sugerbeet molasses and tolerant bacteria to sugar beet molasses but low
population; we can achieve bacteria with high population and high tolerance to sugar beet molasses and
consequently achieve to favorable results. This result could decrease chemical phosphate fertilizers usage and
their harmful effects and help to protect the environment and available resources.
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