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ORIGINAL ARTICLE
Combining the phosphate solubilizing microorganisms with biochar types in order to
improve safflower yield and soil enzyme activity

Ebeahim Heidarr, Khosre Mohammadi@, Babek Pasani®, Asad Rokhzadr® and Yousef Schrab
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ASSTRACT
Sof amendeent with Blochar could ncredse sl microbial activiey msmmzu Thes study contrbutes 1o Reosrwed 12 l:y on

a0 understancing of the synergistic effects of Bochar and phosphone g TCTOoIg on Azoeprad ¥ nn
safflowir viedd andd vodl marobidal actwity sebancamant. b the solit plot experimints that sepeatod in Two AEY WORDS
years, the main factor was biochar types inchuded cow manure. whes sraw. wood tiochar and COMIOL i baxchar

The sub factors wess phosys duded the nrpranhiesl fung |6 Wox chaish
suscarum and G tmwl Baclus \entus mm Sucrescence and control. The Nghest levels of
dehydrogenme, wease acthvity and micobisl blomans carbon wiee obtained from the corw marure
baechar. The madmum activity of acd phosphatase was in the plots incculated By P. Suovescence in ol
reatments, whethes using o not wsing biochar, The gran yeld of plents nocudated with 8 ke and
P flanswicaror wan in the e statistical group. The highee gran yweld oqual 10 1527 kg/ha was obtained
-hen uunoconw hiocher. According to the results, the applcation of cow manure biochae and
wipoully rrpcoeth s spechin an be secommended for impron-

g <ail biological traits 200 e Yok traks.

1. Introduction

The Impact of =0l bicta activity om soll quakty has been accen-
tuated more recently (Zhong and Cal 2007; Mele and Crowley
2006). Beneficial bacterty and fungl are very important i pre-
serving health soil condition becawse of ther roles in town
val fram rhi here, dec wion of crganic matter,
nutient cycing lDoran and Zeiss 20000, The microorgansms
and thair wetabolic peaducts a0 active in the foration and
stabilizaten of sod stractume, The mycelia of mymnhiunm
can amed sand aggregation and s hilization
Because bactenisl species sre usunly c«ogmnd for thai abiley
1o prochce exopolysscchandes and enzymes, it can be
wsumed that given the importance of bactensd metaboktes
i vol aggregotion (Forster 1990). The phosphate solubilang
bacteria decay plant and animal residues, Mberate planmt rasr-
s and produce o sollstructure-stabMzing  substance
(Nslabis and Deslippe 20131 & is well demonstrated that the
mycorthiza fungus can raise plants’ watee absorption, thus
protecting Crops against detrimantal etects cassed Dy water
deficit stress {Sohwaly et al 2012, Ako, the phasphace solubliz
g microceganiams [PSMs) evgeave wolulsleation of sod phos.
phorus (Bhitacharyn and Jain 20001, The mechanism of
sokbslzation of minessl phasghate by PSMy is the release of
kow moleculsr weight orgoni ackds such as formic, acetic,
progianic. Bactic, ghyoolic, fumeric snd suctinie sowds, Hydranyl
and carbowyl groups from the organic acids can chelste the
fations bound to phosphate, thereby converting it into soluble
farms (Lee et o 2012). Another mechanism of sokibfization =
the Sbertion of enzymes or enzymolysis, the mechanism of

P solublization by PSM in a medium containing fecithin where
the increase in acdity is caused by eraymes that act an lecithin
and produce choline (2w et a. 20121 Shi, Ma, and Lis {2017)
showed that the increase of soil P concentration was 35.11% In
phosphate sohbilizing bacteda teatment (75 kg ha 'L, indcat-
ing that the bacteria application  effectivly  ncreased
P availabiity in rechimed sol. Also, Fatih Ergin and Galser
(2016} reported that the mytorhizs applkation creased
P uptake by plant and elevated the il P concentration by
1425% in mycorrhzal inoculstion treatrments (548 mg Plpat],
As the phosphate released by PSMs is nch n soluble
P compared to that in chemical fertblzers, its additian to soll
may Improve the grain yekd These microoeganisms in tun
Improwe soil fertlity conditions v the action of b
minendization - releasing the ceganic add and enzymes,
thevety conwenting P into available forms. The rationafe for
the use of PSMs and their profeabiliny has been coparted in
previonn  sesmwches  on wanous  plets  (Dras 2000;
fadhabsiheun o1 W 20171

Some PSMs are alo respormalile for the praduction of side-
raphare (Mamadah et o, 2008, suxn ondd gibbereling Souchie
et al, 2007), antbiotics {Taurisn ¢ al 2010) and secondary
metaboltes {Upping et ot 2005, The survival of microorgan-
Isms deperxks on soff characwerktics Inchuding micro- and
macromarients, sofl testure and structure, EC pH, salinty,
temparatune, ol water content, etc Many studies have
reponted the effects aof ceganic maswwe on soil physiocheenical
peapéntios (Maladino and Borgas 2008), kading 10 increased
microkal Boemass and activity [He ot al 2007),
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Regulation and Dynamics of Gene Expression During the Life Cycle
of Fusarium graminearum
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