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Abstract

The present study was conducted to investigate the effect of biopriming on a number of selected species of Trichoderma
fungi (T. harzianum, T. viride, T. koningii, T. virens and T. atroviride) on vegetative and morphological traits of seedlings
from sweet corn, wheat and sugar beet. Also, the effect of gamma-mutation on Trichoderma genome and its effectiveness
was investigated. The experiment was conducted with three levels of inoculation; control, inoculation with Trichoderma
mutant and inoculation with Trichoderma wild type in a completely randomized design with three replications at the
Nuclear Agriculture Research Institute, done. Germination percentage and length, weight and seedling traits were
evaluated based on the ISTA method. The results showed that maize seed biopriming with formulation of Trichoderma
species (wild type and mutant) had a superiority in dry weight and Vigor index than control, and in other traits it was also
observed improvement. Germination of wheat treated Trichoderma was 100%. Seedling length increased, but other traits
had no significant statistical difference. Treatment with Trichoderma fungi in sugar beet had no favorable effect on
measured traits. Totally, the results showed that biopriming of seeds with Trichoderma fungi in wheat and maize
improved plant growth parameters, especially in the stages of its establishment and its initial growth. but, this method is
not generalizable for all plants and should be studied in detail.
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Table 1- Analysis of variance (mean squares) for the effect of biopriming on morphological traits of Zea mays

[«b]
@ B
£ g £ 5
%8 5 =) _ﬁ‘zs% 32 3 2 3 E a4
n = o [ he] N . N (2]
Dl gl ¥y, 138 33 35 52 :,a;iéz* )2
= 0 § s 3 =2 U = © 5 ) o o =
S.0.V 2 3782 3 2 48 3= T2 Yo uwo2 g8
B = = 2 5 32 e 6@ v, S
Y £ = & e =2 g 12 [ NS
£ = = @ = kS o
5 =1 = &
o
oles
2 76.00ns 142ns 0.34ns 067ns 269 0.002° 284*  57367.71ns
treatment
ot
6 29.33 0.48 0.65 2.05 0.07 0.0003 081 16279.00
error
Sk b Aoy
1.94 10.75 6.08 6.56 22.02 11.98 2227 7.88

Cv%

S e syl re o pe s 4o 30 5 o ysl cla,»J; Gl gmn odas OLES 5 5 4 NS g ¢ s
Ns: non-significant, * and **: significant at 5% and 1% respectively

L ot 5L Lol e g OBl (gl dals b g ,LeT Lis |
s g el Sl e (20 slasled (Ol w4
S L s amalS s s, 5 e dle s 05
A3 Sl sme D& gl dald b (2B slasles
gl ¢Sist 035 &l ol 93 39> DS ol
Ol SilesT cpl dalgd uoman (¥ JSK2) 55 45ealS
s e b gladisy sluw il el Leys 5SS 5 sl
G,UH‘\S;M\QJ;J.)\;&,\A bl pmed )3
IRl iy s da 5 (G PU Al Ar g Sl
s Sas 5 (5 il alS 505
OHLSen 5 Jolsl, 4 (Harman 2000) 55 & s
Sl Cbsdd) 2 )s 56 (Mucciarelli et al., 2003)
sl 5 s S GLslinvivo ginvitro Ll s s gl

a}‘-l.;‘ .]o\;J )‘ VJB ‘G‘)B Lv ol C_,.w.;}o.k 6\.&&‘3& -\.;.)}.o.;

\

Y

o 38 g 53 4 31 Ol Dlies (sutizes 5 s
Lol el ocaliun ()l mime CoMastl (o iben (gL o
GBS Lok Gl e s A dslas (G5l Ao s o
Ao 3 L OT Sl dems 5 Sl 03 gy oy i Lays iS5 5
a.\_P}:Mu,;}Q_J:G,L;tuugé\ﬂuﬁw_;,'«;\f
035 Ao 3 Ve Sialem b dalds a8 4an Gl g Sl sy
FIB L les e o e sy el 5o (V) JS8) Sl
Al b g yls gae OOl 5 Al olis ob 5 5 Loy oSS 5
o 3392 el 5l mg 5 S ge Loy 5 2 B Ll
sl (gl Blsd 51 (g 35048 8 5 55 o
(Y JS8) Sl Sos Jles 53 b sl e
L ol slasled o amalS 5 amiile 5 055
lales (g ds g )ls iae D (gl ls dals

Lasles o dxradsy F 00y ARSI Ol& wa b ()6



\VQI\QMJ}J:{L;/* cJW/AM>/Q‘x|J¢6))U)C)LFth }G)M‘?jbjéﬁjb&:aﬂﬂﬁ

1y a5 &5 slad 5 455 gl 2l ol Jils oS el kBl (6 5 Aals OWLE & s bl Ik
sl U;'J‘Jf r‘}_}' J_ﬂ IR ):_}:3 (Anlth et al., 2011) Q‘)&.&A}

&, Piriformospora indica 5 Ls 5 5 slazol

control-aals

wild type Trichoderma- i> s ;s 5 5

~

N
mutant Trichoderma -6 e b s 55 5

\ )

\

' B\

Aals 5 il ge 5 oy Loya sS 5 lasled g lie ) S
Fig.1- Comparison between wild type Trichoderma and mutant and control treatments

a
a
a
a ab
70 - 165
60 F16
5 15.5
b
30 14.5
20 14
10 135
13

control-.L: wildtype- ¢ s mutant-c .

germination percentage - ;< o 1)
- o
= =
Seedling vigorindex -wuls v asts
o

control-.L: wildtype- sy 5 mutant-cit .
S ay el -y S IPY R THPSSRWTES (V-

Fig. 2- corn vigor index Fig. 3- corn germination percentage
Q‘ﬁ@uWL’fjadjbwdoaﬁoL&}&b'— u,wwwﬁ,gq),qéugj,_b
e 3l pe Lays S5 5 26 4875 8T IVl o S5 Ol op Sl a5 L Lol i ols 85|
a5 oS 5 55T e oal 3 1) o by sl Y 055 00855 4 a5 b L(F JSK8) Ad o odalie OT

s



“‘Q/\QM)}KL*/YoJL«&//\-\b/Q‘j{"J-b‘_;)}U}r}ij@

= I Wile (o ge @S 1 e y3 S 5 B
sl g ials” ((Altomare et al.,1999) lde 5 se
) = Ol S T o3l iy LS G b
A5 «(Gravel et al., 2007) (ACC) dul fouS 5 S
<, 5 (Contreras-Cornejo et al., 2009) .Sl
iy gla, S il 53l (gl (Harman 2006) 35 4

.H\Jﬁ‘_sncje.ial:f

b

a
e

WL 5 s,

55 Wlae ol g 3,10 1y Jsb a5l 6l 65 o e
OLHLSan 5 &y & ol 5 e Sl 3T |
cla,d s 5 5 Lsls Ol (Gooping et al., 2000)
53 0508 I o e 531 Ly et Jlas
Jole sl Lag,B ol Sl 5 ool a3 0 aealS
il SRl G e ST Bl e LS oS
Mt 2l i Sl s 5 olE A8 5 L,
Calises glaas S (Windham et al., 1986) > 55 s

.

plumule dry weight-sL. «es 054

Radicle dry weight-.x , oes o34

Seedling dry weight- wuls «es 555

1 control-uL: g wildtype- >, ¢ s = mutant-—s .

3 apalS ey Bl adyy &K 055 amlis -F S
Fig. 4- corn dry weight comparison of radicle, plumule and seedling

Lol el odaline (gl ae CoMs| Cadides Lo jles
Loled sl deopa Vo dalas G54l g oy (0 2
o3 L 0T Sl dm 5 Sl o3 gy o Loys S0 5 6
035 Lo )3 80 5 B b les (61 Ao )3 4F S5l
AT i 513l 0l S (g5, ol s Sl 03
LS S e 4o Sl aslizal 3155 008 Sl
Sl LBl ol (gade 2alS 5 wdll ()15 sne
S dan Sl g i slesdt g O gl g o gllasl 56
ot (O JS8) Sl 03 55 Ao 3 A Sl b sl
535 o hkigp Zob ks 4 by e 55 4 (el e
L edzsls 5l 3 guey § S5 5o Ko slasle OT 5l ey
5.0 JS8) sl iy 2y Hles JLs )

bt g 5 (ST plin DIk (&5 ol ol gl

Yf

pAs &ln}T oW

313 OLés sdal Cmws 4 (slaesls sl 4 s
0355 ealS 5 araty; wrdle Job Sl Ao
Laog, S sl b i o) Jlazl alas 53 alS 5
ol gl 5 05y Olaw bl Hls g Sl
Sl s s g s e dsy3 0 JL@\CEMJ: 4
Sl (13 oy om0l (5,5 0511 Slis 4 S
OIS 5 (65l gt (Y Jbomr) ds 55 ()5 i
ol 4 5 5 54b 3 5 (Shahsavari et al., 2010)
st )l 5o 1 ("Uf 3 Shes Culgh 55 5 sy L
G a5 b e B 5 (oals S S
A S

O $ 38 3 aSTals Ol Sl L.S'L;f°})f 4w Lo



\Vﬂ/\gt‘.‘“ﬂ)}ﬁh/“oJu/AJb/Q‘ﬂ‘)-\J‘_;)}b}r}l&Qj@

e . - /.
PR TH PES PR Wi S AYCL NI U

3l Ola) b e 2alST 5 (el 3 1 by ol 53 JLae (6l ol (oo G (S5 g o 4
(Y4 o, Len 5 SLe (Taylor et al., 1998) sl s LA(,:{J‘,_;T;‘)J S sbOhda gl s, 5l e
)J._: Lf’)AJb’ U’:‘i‘f‘ w).b di‘?“‘.’.‘ﬂﬁ Jals HLlEs JJ_& o:LATj ol W au\..fj:jj).\.:h leah&sb

s o ol (s sl e li 5 puS 55 5 or s g o0 G5l T B

P B (S35 0k (5 31 (S5 50 Do byl i =Y s
Table 2- Analysis of variance (mean squares) for the effect of biopriming on morphological traits of wheat

(5]
D —
S = = =
3 8 5 £ 5 88 32 38 4 x
a e ] =2 4 a2 k) = 12
s Ko 1B 38 35 S8 4 a 92 AE
= C & S 3 =2 N oo V. @ © 5 ) © o =
S.0Vv = 3 2 5 2 1 O© = 2 Y w2 g8
Y B! S 5 rs 533 > 5 = v, 2
Y £ = 3 2 27 g 18 [ NS
1S o = ” =] 2 @
o = = &
)
oles
2 1981.00**  2.66** 16.78** 36.10** 0.27ns  0.04ns 0.16ns  4833424ns
treatment
o
6 705.66 0.11 0.12 0.001 0.09 0.01 0.07 1061586
error

Q\J:;'Gg..,a_fé.hp):

Cv%

1.94 15.57 1.94 0.08 27.77 16.67 15.74 26.31

..Li.l{@d)b@ng})k&lrx—jw):b)w):\cb,»Jaéjlbg‘nam:oLiJgf.;;m.nijus%s,%

ns: non-significant, * and **: significant at 5% and 1% respectively

60 a 100 a a

. ;o

3 0 A 80

‘\%ﬁ 3 70
{40 ab ®

é b g o

E 30 é 50

5 P
> 20 s

£ S 30

6 g bl

§ 10 E -

g 10

0 0

control-st:  wildtype- -y ¢ s mutant-ci. control-ui:  wildtype- >, s mutant-cs,.
iS5l Ao ys -0 S odS oy el —F S
Fig. 5- wheat germination percentage Fig. 6- wheat vigor index
03 s alia by s S den Sl gspedisg Sl oldn i amais )y 5 aradle Jsb anslas 5o
- . < - ¢ - “ o7 - - - - -
u):ﬂja)ub)ugﬁwgdjbéfw GJBL.)L‘-:‘O‘J‘J"-B)”‘-&J‘-’}’;;L‘)’}QJ’G)l’)\“f

Y0



\Vﬂ/\gt‘.‘“ﬂ)}ﬁh/“oJu/AJb/Q‘ﬂ‘)-\J‘_;)}b}r}l&Qj@

Al GLalE g b, Sl s s eSS
s> «(Haggag and Abo-sedra, 2005)s,;
«(Mottaghian et al., 2009) b «(Yedidaetal., 2001)
Ly (Kukuk et al, 2007) 535, v
(Shahsavari et al., 2010) ¢S 5 (Yazdani et al., 2008)
S 5 b3S 5 B e a5 L L o
el ol

45

40

35

30

1
-d

«cm)length

plumule length - s b

O control-.uL

radicle length - ., J b

m wildtype- ¢ 5

WL 5 s,

350 S da Sl dald 5 bjled 4k 5l fiy o5
53 aoal® gt wlw S is 05y (V JS8)
Llod a5 s staib oy 5 oSS s bagsues 5
SLaslas (63,150 55 @ 5L (Jy izl Sl o LT
S il am g dob 4l sy 65 gty 2B
Qald 5 i sl 5 oS 53 o b (slaalyy sl

Ql,l.x_;lq-ﬁ)g_,naé;}_..@.z@_;w.ugx

seedling length - w=uwl& J..

x mutant-cs .

oS alS 5 il camaty s b anlia -V S
Fig. 7- wheat length comparison of radicle, plumule and seedling

6LA,L~§}|%MLZ°MW)J{QW¢LJ):>I>
VL el 03l i Sl g a5 L ding ()6
SLaS O O 5 6 3L Y o 5T dlab
Gl § 55 (WA OLLS s 5 (cdame) SU S 5
YU 5 Lol ml dald ol o Lo p3 85 5 756 Ciakees
T2 4 odaligp Slag )b 4 S OT L1 o,
s LT ag bgpe (sla JSCo )3 487 35 a0
o S Gl B i 50 e AoledeT A8
S5 eV andl sl 0L Ly iS4 5 b Sl o
Sl e plonit 68 iy WShaST L 2aleT ol 48 o
o Lop3 s o 5 458 S 550 bt &5l
L o3l Sl gy (ol A5 i 5 g 5 A

53 plonil S g 4 Lay3 S5 5 sl S

Y7

WSy hloiT
S dg laesls 51 il sl @528 dgdor (o) 2
oy Slis s 0L JialesT ol bakaly 55 oeT
2l b deo ) Jlaisl sl 53 8le Jib 5 4l
cradsy Job ile o5 Slivs sy Ll5 gme Loy S
3y el g amaty,; oSis 0y caopalS Jgb
Sl s s g 3 simn den 530 St e
Slio Ko b gyls sne Sl ghyls 0l (6,8 31
St d o3 03 by 4 e S L Jpd) Lo
5290 EB iy p il I 53 B b3 T Ol ks
S asl 45 513 ol (Dubey et al., 2006) ol ,Kan
eIl g aiy ) ddy il Trichoderma viride L ,4

Wbl JLs 4ty s glea

Ol Ll opl s Slis gdues § o SKobe o



\Vﬂ/\gt‘.‘“ﬂ)}ﬁl{/“oJu/AJb/Q‘ﬂ‘)-\J‘_;)}b}r}l&Qj@

e . - /.
PR TH PES PR Wi S AYCL NI U

2 S ils — DL Vel 5 sly 05,8 LK S 3wl
SBT Sl = 87 oty ol 55T ol (655528

|)bw&salc@|):4§5,ﬁ&ﬂ§.\.@x.\:¢;§:

Aol e Sl yd8 J§;; «Llosls )b

:\}_A.J._:J}Duj,}_ﬁ.j\u_::.s,_g&,_iléﬁd\b w‘
ALE lisslan Joalse =8 ) st 40 85 s
3108 s 5 5 0t plnil (PCR-AY-4F-Y 1 51 S

A3 sukthr el g S Sl 0k (68 o3I S5 g 90 Dlho el 4 Y sl

Table 3- Analysis of variance (mean squares) for the effect of biopriming on morphological traits of sugar beet

[«b]
m R
S = = £
. 5 § .5 38 38 FT 4
2 = c c ko) E - [
Sl b ¥y, 18 =8 3§ 2 4 3 i QE\ ig
oV w0 5§ 32 2o VWP Ys y§ 98 oL
0. ) g *g 412 s 72 S22 WP v
Y g = @ e =2 g 42 f= NS
1S o = ” = 2 @
S = = 3
0}
Sles
2 169.00**  0.53** 1.71* 3.46* 0.0035ns  0.036x  00005ns  44436.24*
treatment
s
6 15.00 0.41 0.33 0.55 1.89 1.72 1.94 0.02
error
GRSV WX
1276 1557 8.41 6.77 76 20.84 9.6 20.13

Cv%

Aﬁl{@&)\}ﬁd)&‘é‘(&j.&p)ééﬁ“)}\d&ﬂ)}é)‘}@no.u:&m%j4{”5}%‘.5‘9'&*

Ns: non-significant, * and **: significant at 5% and 1% respectively

Seedling vigor index -xmsts « asts

Fig. 8- sugar beet vigor index

6

a a
3 s
q)
\,

b b 3 b b

5% 3
[}
°
£ 2
S
(=]
[=2]
=
3 o

control-wuie  wild type- >y gy mutant-civ,. (%) control-ui:  wildtype- ey ¢ ;. mutant-i .

A e an jesla-A S NUNLr e ST PRSP B (U

Fig. 9- sugar beet germination percentage

Y.V



WA Ol 5 5l / Y o pled /A dm / 011 5o (55315 5 pske 4,2 WL 5 s,

14
a
12
200
£
g 8
=
e 6
4
2
0
plumule length - &L J b radiclelength- .-, J & seedlinglength - w8 0L
s control-uLe m wildtype- >, ¢ s = mutant-ci ..
A5 iy alE 5w Bl aty s b alis -\ S
Fig. 10- sugar beet length comparison of radicle, plumule and seedling
Reference &b

Altomare, C., W.A. Noevell, T. Bjorkman, and G.E. Haarman. 1999. Solubilization of phosphates and
micronutrients by the plant-growth promoting and biocontrol fungus Trichoderma harzianum rifaii 1295-22.
Appl. Environ. Microbiol. 65:22926-2933.

Anith, K. N., K. M. Faseela, P. A. Archana, and K. D. Prathan. 2011. Compatibility of Piriformospora
indica and Tricoderma harzianum as dual inoculants in black papper (piper nigrum L.). Symbiosis, 55:11-17.

Bae, H. 2011. Trichoderma Species as abiotic and biotic stress quenchers in plants. Res. J. Biotechnol. 6:
437-451

Bagheri, Kh., S. Shahbazi, H. Askari, M. Mojerlou, and F. Amirlou. 2016. Cellulase enzyme production
enhancement in Trichoderma viride by Gamma ray induced mutation. Nova Biologica Reperta. (4) 4:
336-329.

Barsa, S. M. A., M. Farooq, R. Tabassum, and N. Ahmad. 2005. Physiological and Biologycal aspects of
seed vigor enhancements in fine rice (oryza sativa L.) Seed Sci. Technol 33: 623-628.

Bunner, K., S. Zeilinger, R. Ciliento, S.L. Woo, M. Lorito, C.P. Kubicek, and R.L. Mach. 2005.
Improvement of the fungal biocontrol agent Tricoderma atroviride to enhance both antagonism and
inoculation of plant systemic disease resistance. Appl. Environ. Microbiol. 71:3959-3965.

Carlan, N, W. D.E. Mathre, and J.B. Miller. 1991. Yield performance of sweet corn seed bioprimed and
coated with Pseudomonas Fluorescens AB254. Hortic. Sci. 26: 1163-1165.

Chacon, M. R., O. Rodriguz-Galan, T. Benitez, S. Sousa, M. Rey, A. Llobell, and J. Delgado-Jarana.
2007. Microscopic and transcriptome analyses of early colonization of tomato roots by T. harzianum. Int.
Microbiol. 10: 19-27.

Chang, Y.C., R. Baker, O. Kleifeld, and I. Chet. 1986. Increased growth of plant in the presence of the
biological control agent T. harzianum. Plant Disease. 70:145-148.

Dubey, S.C., M. Suresh, and B. Singh. 2006. Evaluation of Tricoderma species against Fuzarium
oxysporum sp. Ciceris, for integrated management of chickpea wilt. Biological control 40:118-127.

YA



WA Oln 5 5l / Y oslad A Wam /015 5 (6558 5 5o 4,25 3 S5l ays oSS b S o

Duman, 1., 2006. Effects of seed priming whit PEG and K3;PO4 on germination and seedling growth in
Lettuce. Pak. J. Biol. Sci 9(5):923-928.

Golami, A., S. Shahsavari, and S. Nezarat. 2009. The effect of plant growth promoting rhizobacteria
(PGPR) on germination, seedling growth and yield of maize. Proc. World Acad. Sci. Eng. Technol. 37:
2070-3740.

Gravel, V., V. Antoun, and R.J. Twedell. 2007. Growth stimulation and fruit yield improvement of
greenhouse tomato plant by inoculation with Pseudomonas putida or Trichoderma atroviride: possible role
of indoleacetic acid (IAA). Soil Biol. Biochem. 39:1968-1977.

Haggag, W.M. and S.A. Abo-sedera. 2005. Characteristics of three Trichoderma species in peanut haulms
compost involved in biocontrol of cumin wilt disease. Int. J. Agric. Biol. 7(2): 222-229.

Harman, G.E. 2006. Overview of mechanisms and uses of Trichoderma spp. Phytopathology 96: 190-14.
ISTA. 2010. International Rules for Seed Testing. Seed Sci. Technol. 13: 299-520.

Kleifeld, O., L. Chet. 1992. Trichoderma harzianum interaction with plants and effects on growth response.
Plant Soil 144: 267-272.

Kukuk, C., M. Kivanc, E. kinaki, and G. Kinaci. 2007. Efficacy of Trichoderma harzianum (Riffaii) on
inhabitation of ascochyta blight disease of chickpea. Ann. Microbiol. 57: 665-668.

Mohamadi, E., S. Shahbazi, M.A. Ebrahimi, and M.T. Halajian. 1391. Study of changes in chitinase and
glucanase enzymes and protein profiles of mutated isolates of Trichoderma harzianum fungus with gamma
rays in increasing antagonistic potential against Macrophomina phaseolina. Thesis.

Mottaghian, A., H. Pirdashti, M.A. Bahmanyar, A. Shahsavari, and R. Hasanpour. 2009. Effect of three
Trichoderma species and different amounts of enriched municipal waste compost on growth parameters in
spinach (spinacia oleracea). In: Proceeding of 5" International Scientific Conference of Iran and Russia on
Agricultural Development Problems. Saint Petersburg, Russia. 8-9: 267-270.

Mucciarelli, M., S. Scannerini, C. Berrtae, and M. Maffei. 2003. In vitro and in vivo peppermint (Mentha
piperita) growth promotion by nonmycorrhizal fungal colonization. New Phytologist. 158:579-91.

Qusly, M. A., J. M. Lynch, J. M. Whipps. 1994. The effects of addition of Trichoderma inocula on
flowering and shoot growth of bedding plants. Sci. Hortic. 59: 147-155.

Raj, N., N. Shetty, and H. Shetty. 2004. Seed biopriming with Pseudomonas Flourescens strains enhances
growth of pearl millet plants and induces resistance against downy mildew. Integrated J. of Pest Management
50(1): 41-48.

Shahsavari, A., H. Pirdashti, A. Motaghian, and M.A. Tajik Ghanbari. 2010. Response of wheat
(Triticum aestivum L.) growth parameters and yield to co-inoculation of farmyard manure, Tricoderma spp.
And psudomunas app. J. agroecology 2(3): 448-458.

Subash, N., M. Meenakshisundaram, C. Sasikumar, N. Unnamalia. 2014. Mass cultivation of
Trichoderma harzianum using agricultural waste as a substrate for the management of damping off disease
and growth promoting in chili plants (Capsicum annuum L.). Int. J. Pharmacy and Pharmaceutical Sci. 5:
184-191.

Taylor, A. G., Allen, P.S., Bennet, M. A., Bradford, K.J. 1998. Seed enhancements. Seed Sci. Res. 8:
245-256.

Waller, F., B. Achantz, H. Baltruschat, J. Foder, K. Becher, M. Fischer, T. Heier, R. Huchelhoven, C.
Neumann, D. Wettstein, P. Franken, and K.H. Kogel. 2005. The endophytic fungus Piriformospora indica
reprograms barly to salt-stress tolerance, disease resistance, and higher yield. Proceedings of the national
academy of sciences of the United States of America 102:13386-13391.

Windham, M.T., Y. Elad, and K. Baker. 1986. A mechanism for increased plant growth inoculated by
Tricoderma spp. Phytopathol. 6:518-521.

Yazdani, M., H. Pirdashti, and M.A. Tajik GHanbari. 2008. Effect of Tricoderma ssp. And different
organic manures on growth and development in soybean [Glysine max (L.) Merril.]. Electron j. Crop
Prod.1(3): 65-82.

Y4



WA Ol 5 5l / Y o pled /A dm / 011 5o (55315 5 pske 4,2 WL 5 s,

Yedidia, 1., A.K. Srivastava, Y. Kapulnik, and I. Chet, 2001. Effect of Trichoderma harzianum on
microelement concentrations and increased growth of cucumber plants. Plant and Soil 235(2): 235-242.

Kumar, M., V. Yadav, N. Tuteja, and A.K. Johri. 2009. Antioxidant enzyme activities in maize plants
colonized with Piriformospora indica. Microbiol. 155: 780-790.

Y.



