Olpl S sale 5,505 mwdo il

WAA o0 et V 5 L oylouis ol23N

o) $BOgS 9 SIS (g5glem i H9o
Lojos% o 58 @l ¥ lawgi (59 9 phmd Jobomol Wl i (SoidS Jo lgi (o)
"o o s o3linlie Glony ! iy e adbole
Gl (@) jas Js olSailS (53sLiS 0uSLails ¢ pulii S 0g,F wi ) pwlis S syl
Sl () yas Jg olEils o555 0aStsls ¢ wlii S 09,5 Lol
Olrind; (@0) yas g olRils «(55)5LiS oaSasly ((Si5alS 05,5 Ll

shS

S ablige Jyame 05 slacasgaze I (o Jslnel Sl 5 O ygos gl gy 5 S la 5 w1 (55, 5 e Sl
Oy bl oo Loyosss i slaz B asle olS ol I e slaz Bl eolaiwl e co Jelel slaland g (g5, (SouS > cel a5 oo i,
Ol ilesl g w0 S A Glorid; (o) pae Jy olails (55,9laS aSails (5 S 5l Loy g, 4la ) slass ragh cnl yo jslate
oo aS sl las b a5 colail ZnCOs P Zn0O o> S s 5l gy, SaS > oinlesl caz g (TCP) wlans S 5 5
Vo rdaw )0 LoyosSo 0 sbalas eled jaud SausS Jo obly aS g sbay il 1) Olawd ppundS 55 laowe j0 jaud SausS o ol baaglas
@S Geizes o 2 g 0,5 e YA 5 VOY i b i T3 5 TL Gloaslir @ bgiye (SaiS U ol ayndir w8 o gixe wo o
oled SaS J> olly a5 asls |, Sauss J> Ul T12 P T6 e balas ol a5 ols lis ZnCOs 3 Zn0O SaS = 5l ol
FAN SVIA XA Gloie L T4 3 T3 5 Tl Sloaslosx ZNO SauS Jo e oyt b lo e oy ) mhaw 50 Lo,0550 7 slaalas
(SasS U ol oyt ZnCOs SAS > 0590 50 iz en il | Zn0O Ml bl T12 P T6 sloalos 599 yud o p,S e
a5 cilojl b pizen Losilas 1) ZNCO3 Plovl LUl T12 5 T6 sladsloz g 09 yidp o5 Joo Y/ 50V Jlaie LT3 3 T1 slaalos
5 VO liee b yaud SauS o oo piin a5 <8l iolpdl and Plodl PH zalS b oS ols oylis i sl jaud P! oliee g PH 5, 5
SOl Simd g 59, SlaS 5 Pl o Lyos T slaalaz SUly 4 4> b ad saslin YNY 5 YY) PH 0 ) j0 05 e VA?
2 (Brre cemslin () 355 Slyie | Ll e sy osaline &g 50 5 0,5 coliiul (glac e 5 OIS (a5l 0 5y slaalax
olS wl, S e oz, B olis sonl B (g5, cblind pundS 5 5 gl OlodS

i Sl e g oS (2] 2l G300 Glagg by St oy a5 Ceol 5 QLS 5L 050 (55500 polie Sl (S cpind

5 SUSANA) el ol pimmsST 10 Sts sloosS 5l eolizl oLS L5 5,50 Haud u,‘.oL. el 51 (o b oo (alS Sabas olS lawgs
byl ploisle 1o 8,0 alex 5l GbLS L5 ool sla b a5 Coul GLS wi; sl 6500 e jolic I (o 55, (V0 F o) Kan
58kae il slais; 5l (o (VWA (ol Sen 5 JIANG) S oo Ll dl Sl Jgul 5 (gt 5 Sl 5 loasd jle 5 Cigu (LS
5 Sumd Lolyr el (S ad gawwl (il cel oyl i pglae ooliiul a5 el Slaends slasgS I eoliiul « el); lalS 5 ol o
Aile o puansilE )1y ;Ko 51 (029,5 ygmmed s sl b, 5l eoliiul JJo pemas (Yo 00 (), Kan g NOLAY) 095 o S JT 0lge )50
Wlgs oo s HLS b s ks salal, a5 (PGPF) oLS wi, soamssgms slaz,B 5 (PGPRY oLS wi, (sonassgmts slas xSlgj,
g (2l 5 jle Jolse oS s b aiilgh co LapandlS )l e cpl asdly (25 g (gole Laylyd jo olS al; g 4385 S9ue Sgz (owlie H505
Shoreshy asl axsls (bS5 savie S ISR Svtio Conglin WL L 5 S b 5 (s sloiss 2ol wlS ot slaS e

P.abbaszadeh@vru.ac.ir :J s sitiws 5 Joao! *

'Plant Growth Promoting Rhizobacteria
2Plant Growth Promoting Fungi
3Induced Systemic Resistance



Olpl S sale 5,505 mwdo il

WAA o0 et V 5 L oylouis ol23N

Soyo0 doml jo g S el Sge 9 g len SialS del olS 5L 850 olde Lol u...ab yodle gy sloosS (Vo) e ) Ken g
Harman) Dgd o (55,9l OYgame o Slae yiul3dl cely 4 RECOW LoyosSG 5 (soaisd ¢ oland oS 13Kl sun slobe, 5l S
Cyote S goaisS Pl > B sloaiss o 5 Jglaie s3> PGPF 2SS al, geanlidl slag B laicds LoyosSy i 7,8 slaaiss (Vo)
el jo cudgple B lgied a5 axtes CadSIST slag B o Saee 5l LoyogSe i iz sladisS (Yoo A o Ken o ViNAlE) wigs o
PYRS VRLIUR VN RS WETL ST SR VO RTINS u_ﬂ Slaaewl m5 5 L 1) 095 Blbl lasxe o y0sSh 5 sladsgw il uzpa Wb 052y LS
s Harman) sg aielss v e g 58 ool Gand onld 2ol g Jelomal GluS 5 Pl a4 508 asis 10 5 2iiS o Gouml S jlogiau!
5 Sliwd SoS > mpl g8s,0mm odg ol (PGPF) ol ai) S pmme g6 flaicas Loyoso s slog,B slaaiss (V- F () Sen

(VNF K o DONDY w515 1) o cyge 9095,
G YU lagdiss Culdy gty 9 S Lame 10 95290 SlaS 5 plo 5 (6,58 S S jolie 4 Caas YU Jood YU o5 00l g
(Voo ¥ o en Harman) Wgds oo Dguno Lo )05y 15 iz alite ladisl leogas (i 5l gy, daoxe 10 156 Lo Jalgsas
iy g ado 3 PH o 0m g jolie el ol Jdoas o1dé polie Gz il asle olaySel, 5l eolitl b LoyosSs 5 calises (sladsss
el il 4 06 T.harzianum saiss (Y- Y (), Sea 3 CONLrEras-cornejo) wss oo Hols ai, (il comw i) slacyge, g
o)}w‘sn ULQLS 4.1...».»5 aQ L.S“\M)") (R g ).O.».»B u.\} U”J‘JB‘ L e w)o dSaOy (M Slaws L@s.»a}) ‘;w 61.‘35.)1&.«3 989y s}»iuo
slealas bl g loyosSs 5 alas VF Ly Jolomal slaclawsd 5 (69, (SouS o o)y p (Geizs pl Gon (V299 (] IS 4 Altomare)

A3l e slaeyhe g SRS (ygesl sl 5

sy 9 dlgo
Slio oyl cnl o o Ol (ge) yas Jy ol8ails (55,5laS 0aSiils o9 ,Sae GennSIS 3l Lay3sSy 5 slag, B calisee sladssS

A5 s Sl land 5 59, (ST Jolds Lo posSs 5 slag )8 o, S e
e Jslonels (sloctlin Suuss J

(&) MCL2.6H20 «(V+) lawd muddS 55 « (V+) 3565) abica i 10 0,5 Lolwl » 5 0lge (59l NBRIP s 51 jskate ol (slp
ol 50 )8 el BIA (55, Colys jo Jame PH g ol solazul (+/Y) NH4NO3 (< /1) (NH1)2S04 5 (+/¥) KCI «(+/Y0) MgS04.7H,0
oS 55 ) 3 5 Ve sl NBRIP Lo 1) Lo Y & (oo 32 59 y5el 1) log 8 5ol (ppimsligms sl o Voo e s,
35 Loy T PH g o0ls IS5 ugennbis 4353 YA (slos ;3 sl 1Y+ e 4y 0l S5 L ol yods 0 00l sl (slagy))| om0 e Sl
ke Vg shaie OF S Lo YA L 05, Jolome s doe +/) g (4835 Ve e 4 4iiBs 50 593 V0« =+ 1) Jouds il )08 Gola e 0
oliws dlws 45 y98 LAz e (gl 4250 YO sleo )0 diged yailile> adBs Cany 5l o il balie Sloblg-clandge ﬁs.:.;s.‘ci B yxe
o5 drlne KHaPOs salins 4 o0 angs o lslin] i b i ol duslio b jand CudMo olime 5 <315 TV zge Jsb )0 yiegiby iSol
(YY), Ken 4 Saravanakumar)
S35 e Jobnals SLS 5SS

3 05 98 ol a5 (jese ojlac 1 48 0,5 90 9 9,5 9w p,5 Vo (s9l>) Sucrose-Yeast extract (SY) ale oo 5l jshite opl sl
@ Gididoo 2 55 yemal Vo) bz gl &ygunilowgus 51 yids Sea Ve v+ lal .o oolictad /A bl pH L ZNCO3 3 ZNO slacSas )
3l by T PH o1 5 G s ol ools S5 Lugamdis 43,5 YA slos 10 1S5 Celoo 1Y+ Ske (sl badigns 9 08 Jiis SY Lame 1) s YO
Vo) Cond 4 SY hame b iy Jobome 5l e S (@RS Ve ol 4 10 e 90 L) S sl )6 (gl utS Laore e 0

Trichoderma
2 National Botanical Research Institute Phosphate broth medium

v



Olpl S sale 5,505 mwdo il

WAA o0 et V 5 L oylouis ol23N

5 Altomare) cé 3 18 5,.505l0l 550 o3l Cdz olfiws jl ooliwl b aals g 7,8 L ool zili sladiged ;o Jole (55, jlade g ol &8,
QRS WAL ONY
lel el g 4525

2 Sl daslie 5 8,5 &y SAS 13dle 5 51 solaiwl b bosls soles Luilsylg 4525 0l plosil  dolas SalS 7,k & g0 islos! oyl
b abgse slojlogai g o Jgaz 5 1580 55 5l ool Caway slaosls uizpea ab plxil doys iy Jleix] mdaw ;o (STl (glaisls iz aesl (sl
.o a3l Word 5 Excel slaasl s 5l oslazul

RIS S EIR W I & WIS SPRIS TP - W KN O] ZnCO3 4 Zn0O awd (SaS Jo oUlg ) Jeax il jly 4550 gl llae
Ol 32 Lop2s5 sz 136 (Sl e (:S0le) (wills 4328 =) Jgur
ZnCO3 Zn0O «,aus FausS J>

ZnCOs Zno St olilazys Sl gl
vy ofyee VaovYm ™ A @l
VIAD \Ag! A¥- A Uas-
A VYIA VY10 Sl o 42

OSals ae3l bl do 0 Y mhans j0 (5,00 ime saimd L s

Shwd Pl o o yidon odel Cavoas 2l A b aog yauwd Jelowl SluS 5 Pl 44 j0l8 eyl solad s o L ¥ Jga gl
i T14 T12 T11 T10 T8 T6 sloclor ol lime cryieS 5 sial 5 oy cdleo VAP VT cfime b s i T3 5 TL slasslax
a5 00,5 )5S ciegh Gub (Voo F) oS 5 HAMAN sw] covoas 1 o 0,5 doo OYIY g YEIV YVIY YA XV OV ol b
o el amati 5o o8 08 o (o] S o] SIS sl o JT (sl 55 b | 555 S s L0507 (slaalo
oL wly S e g6 plsiear L)osl slaaliz o5 WS Gy (VVF) olKen 5 DONE (rizen sigd oo lasiingsy § Sland (as
Salidl 4y ol Lo,0sf 0 slaaslas aS wisls ol (V449) o) Altomar A 1y lawd  SauS J> 5 5989 0 adgi olg (PGPF)
s Yadidia .wias olals alevgas 69, 9 pid 0o Liol3l 4 yomie 450 50 45 009 (runedS Slid Logas) (S slaclins § 55, culd>
Ae Sis 59 oy Ve JLs slo,ds Sialsa il jlewd Lojusls 0 sbaslas L S oS ol win,S 5,155 ciolesl b (Y00 )) o) Sen
FolS wl, g S codS dgugs yo Loyass i SIS (VVE) e g Zhao .zl ol as e A ad clale g ooy Fooddle Job sy
oS wsls las chaghy b (Y--0) ol lSen o RUresh .wols jlas ol 5 ojayts Gind alaz 5l Gaxe 08 40 JI wlie Lo G2k
S CBlE 33 (sla e Stales] 5 iz g w3955 alls o Shes 5 I3 polie iz (I3 el wland (FaiS > Gob jl lyos

50,5 558 eld 4y Cad 1) Loy0aSG L ool uali 9556 (i o
@ by SouS > o i oS ssb 1, ZN0 Saus J> oUlg T12 5 T 1> o lbalasr ol ¥ Jgaz sow] casss mlis & azg5 b
5111 T10 T8 T2 sloasgw a4 bgspe SouS > oS g 7o) p a5 e FIY XVA XA o b s pa T4 T3 T1 slaayge
@ lbasge olod ¥ Jgaz 5l ool Cowds gl s a5 b (pizmon b oo i 50 p,5 o VE/A g VOIY YT OOF OV e s 50 T14
2eSke TV g OV e b s s T3 g Tl Glawlos jo  SaisS Jo o yiin o5 axiisls 1, ZNCO3 SosS J> oUls T12 3 T6 5>
Ol 5 S e VYE NV NEE QR A8 e LT14 3 T11 . T10 T8 T2 Slaalox o SoisS o o yieS .ob odalie ;o)
Iy LoyosSo i slag B8 Lawgs PKV SwoSy e ;o 1, ZN0 3 ZNCO3 SoisS Jo olime oidgy b (V2 VF) o 5o 3 Anuradha .oz
aile JT sl 51 Sy LoposT i aS w50,S (555 (Vo V) o)l8en g VaId (pomen 050,555 pdp o5 oo YAV § YAY i ey
ale Joloeals oluS 5 e (ialdl el oS PH zals b a5 oS o 0dgi Jamgi, 5o 1) dpl o logd g dunl <SGy «SigS 915 ol
sl el s TAA 0dgs 9 ZN Pl b Lo,0s 0 slaaslas a5 wsls plad (Y1) o) 5es g AZAIMI 048 oLS vy )] Gd> ¢ ZN

v



Olpl S sale 5,505 mwdo il

WAA o0 et V 5 L oylouis ol23N

UL“"J ‘) oL:f .L:.«Jy U—‘ s.n.\} 9 /.a)J}_:t)J 4.1.«..054) Zn J)'{?U‘ Ls»‘v.mj)-l L_;la (Y' \Y) \]ayant um LD QLQ:LQ’ )O LS‘AM O‘}c ;.u\> 9 M)

Qaols
Sland ol (g 5 Lazmo PH 5 (alojl 0 )50 sloaslaz Lo ZNCOs 5 ZN0jand  SuiiS Jo jlake (:Siles dglin -V Jgoor
SosS o ade (il SAS o laie (Kl S S Jo e (S0l
pH ZnCOs Zno i aloz o,las
mg L1
\AR AL YA-@ vava T.harzianum T1
ONA q/¢-d V\/fd AFl-€ T.harzianum T2
YAY fV/-a YV/Aa YAfa T.atroviride T3
AR YY/\e fi/va YVYYh T.harzianum T4
INAYZ Y¥/VC Ya/vb Vele T.awreoviridae T5
oIvY RRY-] RNy ov/vef T.harzianum T6
£IAQ Yv/oe Y\/fh AL T.harzianum T7
o1b- 4/4-d \o/fd vy/-f T.harzianum T8
\iia¥ YY/fC YY/-C \§240 T.viride T9
QIvS \f/5d \Yivd vt T.harzianum T10
oY Vy/ad Vvo/vd vv/vef T.harzianum T11
AR SRRy RNy vevf T.harzianum T12
f/94 YY/Fh YAND Y. #d T.awreoviridae T13
OIYA Vy/ed yf/ad ov/vef T.awreoviridae T14
#If- -/\oe AR 0/#0g B oo sals

sl oo SIS yge3T wlel 2 70 Jloirl o 40 o gime WS 0Bl S jiiie By o Jlax gl slop Sl (g o 40

6.00
5.00 -

4.00 -

pH

3.00 -

1.00 -

0.00 T T T T |
0 200 400 600 800 1000

(= e ) e p i 2lale

lih oondS 55 ol Joboma PH 5 jid ol (o (S ala g ) JS5



Olpl S sale 5,505 mwdo il

WAA o ¥ BD (oleedy S0

Mdf.‘a.oupH MUbga)\ooyﬁuMMLgfmpH BM@»UAWLSMBQBUL“\J&@L;W@A
PH ials b a5 sl o (3055 (5 koms (aiizms bawgs o o yid e g PH (o it abaly 205 Ty Gial38l jind coldl> oland
YoV e g YU V2 ) - (] ISea 5 ESiKen oV« - ()], Sen g Richardson ) o 5 oy aol38l jaud sl

&S Az
S g ba jlug g abex 5l QLS 5o ol &S 9, raie Geized 9 Sl QLS 6500 pole 5l (S and
SalS el a5 W5lo dgg S 4o Joloels &y 4 yiin a5 polie ol (Sl sl i jo bl wiS oo bl alS slam iyl lasle
SlaS 5 Pl )5 s ige B L)0s 7 (7,8 ladige &5 Blo plis Gl @l Webie OlaLS ab) alS sl a5 5 D
S50 had g g9, polie (eald (IR0 650 A8 Wlgi oo (S byl o bl ool jleslial Yleialaiils jiud 5 (59) Joloxels
yohie 4 o 5 3ge T.aLIOVIFIDE 5 T.hArzianum z,56 4 by ye i jar a5 T3 5 T1 sladige ((wyp 9590 slag B oo o anil axsls

009 Fge Do 5o aidb e HlS wl, 5 S o jolie eald oliEl o Le‘.:luw.msw)).) yobiie 4y glae 50 g SlalS glacainS o oolasuwl
3,5 oolaiwl glionds oS Bras ialS Cgo (o S 055 Glaie 4 baaslas bl lei e cde e uioren g AlS Lyl jo baaslas )l

&l

Altomare, C., Norvell, W. A., Bjorkman, T. and Harma, G. E. 1999. Solubilization of phosphates and micronutrients by the
Plant-Growth-Promoting and biocontrol fungus Trichoderma harzianum Rifai 1295-22. Applied and Environmental
Microbiology, 65(7), 2926-2933.

Anuradha, P. and Syed, I. 2016. Evaluation of zinc solubillzation capacity of different microbial strain and their effect on bt
cotton. Journal of Agriculture Sciences, 24, 1474-1477.

Azarmi, R., Hajiegrari, B. and Giglou, A. 2011. Effect of Trichoderma isolates on tomato seedling growth response and
nutrient uptake. African Journal of Biotechnology, 10(31), 5850-5855.

Balemy, T., Pal, N. and Saxena, A.K. 2007. Response of onion (Allium cepa L.) to combined application of biological and
chemical nitrogenous fertilizers. Acta agric Slovenica, 89, 107-114.

Contreras-Cornejo, H. A., Ortiz-Castro, R. and Lopez-Bucio, J. 2013. Promotion of plant growth and the induction of
systemic defence by Trichoderma Physiology, genetics and gene expression. Trichoderma Biology and Applications,
175-196.

Doni, F., Isahak, A., Zain, C. R. C. M. and Yusoff, W. M. W. 2014. Physiological and growth response of rice plants (Oryza
sativa L.) to Trichoderma spp. inoculants. AMB Express-a Springer Open Journal, 4, 2-7.

Esitken, A., Yildiz, H.E., Ercisli, S. M. F. Donmez, M. Turan and Gunes, A. 2010. Effects of plant growth promoting
bacteria (PGPB) on yield, growth and nutrient contents of organically growth strawberry, Scientia Horticulture, 124, 62-
66.

Harman, G. E. 2011. Trichoderma-not just for biocontrol anymore. Phytoparasitica, 39,103-108.

Harman, G. E., Howell, C. R., Viterbo, A., Chet, I. and Lorito, M. 2004. Trichoderma species opportunistic, a virulent plant
symbionts. Natural Review Microbiology, 2, 43-56.

Jayant, R. 2012. International conference on Biological and Life Sciences IPCBEE, 40, 83-90.

Jiang, Y., Gao, W.W., Zhao, J.L, Chen, Q., Liang, D., Xu, C., Huang, L.S. and Ruan, L.m.2018. Analysis of influencing
factors on soil Zn content using generalized additive model. Scientific Reports, 8: 15567.

Nottidge, D.O., Ojeniyi, S.0. and Asawalam, D.O. 2005. Comparative effects of plant residues and NPK fertilizer on soil
properties in a humid Ultisol. Nigerian Journal of Soil Science, 15, 9-13.

Richardson, A.E. 2001. Prospects for using soil microorganisms to improve the acquisition of phosphorous by plants,
Australian. Journal of Plant Physiology, 28(9), 897-906.

Rudresh, D. L., Shivaprakash, M. K. and Prasad, R. D. 2005. Effect of combined application of Rhizobium, phosphate
solubilizing bacterium and Trichoderma spp. on growth, nutrient uptake and yield of chickpea (Cicer aritenium L.).
Applied Soil Ecology, 28, 139-146.



ol S pale 8,555 oanneyili

WAA o0 et V 5 L oylouis ol23N

Saravanakumar, K., Arasu, V.S. and Kathiresan, K. 2013. Effect of Trichoderma on soil phosphate solubilization and
growth improvement of Avicennia marina. Aquatic Botany, 104, 101-105.

Shoresh, M. G., Harman, E. and Mastouri, F. 2010. Induced systemic resistance and plant responses to fungal biocontrol
agents. Annual Review Phytopathol, 48, 21-43.

Susana, B., Rosas, J.A., Andre, M.R. and Nestor, S.C. 2006. Phosphatesolubilizing Pseudomonas putida can influence the
rhizobia—legume symbiosis. Soil Biol. Biochem, 38, 3502-3505.

Vaid, S.K., Kumar, B., Sharma, A., Shukla, A.K. and Srivastava P.C. 2014. Effect of zinc solubilizing bacteria on
growth promotion and zinc nutrition of rice. Journal of Soil Science and Plant Nutrition, 14(4), 889-910.

Vinale, F., Sivasithamparam, K., Ghisalberti, E. L., Marra, R., Woo, S. L. and Lorito, M. 2008. Trichoderma—plant—
pathogen interactions. Soil Biology and Biochemistry, 40, 1-10.

Yadidia, 1., Srivastva, A. K., Kapulnik, Y. and Chet, I. 2001. Effect of Trichoderma harizanum on microelement
concentrations and increased growth of cucumber plants. Plant and Soil, 235, 235-242.

Yu, X,, Liu, X., Zhu, T.H, Liu, G.H and Mao, C. 2011. Isolation and characterization of phosphate solubilizing bacteria
from walnut and their effect on growth and phosphorus mobilization, Biology and Fertility of Soils, 47(4), 437-446.

Zhao, L., Wang, F., Zhang, Y and Zhang, J. 2014. Involvement of Trichoderma asperellum strain T6 in regulating iron
acquisition in plants. Journal Basic Microbiology, 54, 115-124.



16" Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil Biology and Biofertilizers

The investigation of solubilization of insoluble phosphorus and zinc compounds by 14 Trichoderma isolates
Hossein zeynali, FL., Abbaszadeh-Dahaji, P*2., Alaei, H.® Hoseini, F.1
1 M. Sc. Student, Soil Science Department, Faculty of Agriculture, Vali-e-Asr University Of Rafsanjan, Iran
2 Assistant Prof., Soil Science Department, Faculty of Agriculture, Vali-e-Asr University Of Rafsanjan, Iran
3 Associate Prof., Department of Plant Protection, Faculty of Agriculture University of Zanjan, Iran

Abstract

The fixation of phosphorus and zinc on soil minerals and their precipitation as insoluble compounds is one of the limitations
of yield production. One of the methods that solubilize the insoluble zinc and phosphates is application of plant growth
stimulating fungi, such as Trichoderma. To this end, 14 isolates of drought stress-resistant Trichoderma were selected from
the Gene Bank in Department of Agriculture of Vali-e-Asr University of Rafsanjan. The isolates were then tested for zinc
and phosphate solubility. To determine the solubility of phosphorus by different isolates, the medium containing tricalcium
phosphate (TCP), and for evaluating Zn solubility the medium including ZnO and ZnCO3; media were used. The results
showed that all isolates had phosphorus solubility in tricalcium phosphate medium; so, the ability of phosphorus solubility
of all isolates of Trichoderma was significant at 1% level. The highest ability for dissolution was recorded for T1 and T3
isolates up to 752 and 786 mg L™ respectively. Also, the results of ZnO and ZnCO3 solubility indicated that all isolates had
the ability to solubilize except for T6 and T12 that this ability was significant for all Trichoderma isolates at 1% level. The
highest ZnO dissolution was observed for isolates of T1, T3 and T4 isolates with 38.0, 37.8, 41.3 and 41.3 mg L, and T6
and T12 isolates did not have the ability to dissolve ZnO. Also, for ZnCOs solubility, the highest solubility was related to
T1 and T3 isolates with 51.1 and 47.0 mg L, and T6 and T12 isolates did not have the ability to dissolve ZnCOs. Also,
with a test on pH and dissolution rate of phosphorus, it was shown that by decreasing pH, the solubility of phosphorus
increased and the highest solubility of phosphorus was observed at 752 and 786 mg L™ at pH 3.13 and 3.21. Regarding the
ability of Trichoderma drought resistant isolates to dissolve zinc and phosphorus compounds, superior isolates can be used
in greenhouse and field tests, and, if viewed as positive, they were introduced as suitable biological fertilizer.
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