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Abstract

This experiment was conducted to determine the compatibility of using the fungicide Thiabendazole with the
biocontrol agent Trichoderma to control Fusarium solani and Macrophomina phaseolina causing seed and root rot
on soybean. Results showed that the two fungi, isolated from root and soil frequently cultivated by soybean, had the
capacity to cause seed rot, seedling death, wilting, and root rot on soybean. The percentage of seed germination in'
treatments of F. solani, M. phaseolina, and the interaction between them were found to be, 36.6, 46.6, and 50 %

respectively compared to 83.33% for the control treatment. It has been found that Thiabendazole showed a

significant effect on the rate of the radial growth of the two fungi and on the dry weight of their biomass on cultural
medium. The percentages of inhibition for F. solani was 27.6, 41.5, 55.5, 87.1, 100 % at concentrations 0.1, 0.2, 0.4,
0.8, 1.6 mg/L of Thiabendazole respectively, 24.9, 40.0, 54.8, 85.5, 99.6 % for M. phaseolina at the above

concentrations. The dry weights of the biomass for F. solani were 0.13, 0.04, 0.03, 0.04, 0.06 ¢ for the above
concentrations of Thiabendazole compared to 0.17 g for the control, 0.14, 0.11, 0.07, 0.03, 0.00 g respectively for M.

phaseolina compared to 0.23 g for the control. No toxic effect of Thiabendazole on Trichoderma was observed.

Thiabendazole was found to be effictive in suppressing the growth of both pathogens and increased the percentage

of seed germination and decreased the desease severity on foliage and root system. The combination of
Thiabendazole with Trichoderma was found to be active to increase percentage of seed germination and decrease

the disease severity on both of foliage and root system of soybeans.

Py -




03 Ab gy

(2010) 78-70 :(1)41 = Ahall L3l agh Diys s

Y lale el Lliae S e A jedl Lkl calie

UL iy sia caaki . hialy Jed Gabyel

b kil Crade(ple 4~ 3) Byiam o8 ) Alad

3 - 250 (Ga 5s8 % 1) aspeall Cibylouls Jslas
(s e i il L) oLl Ll il S
= eSSt el el e Crey i
0~ 10 «Lhly o2 200) (PSA) Lhaladl jalis s
& {(5.8 Lpasls Ay ele il b ST a2 20 558
2+ 28 sy LY cima au 9 5k g% 3L
o) Syl il e g Jib Luelil il oy
M bl jasss PSA o3l dausl e dy5la, 3Lkl
s Holliday 4x
Booth 34 F. solani hilly (22) Punithalingam
ade <biag (39) Nelson 5 Toussoun ¢(12 ¢ 11)
Lol 50l cayial L Jleaiad! cpad (e'd 5 da

(8) Upnall b il o Ay sl iyl
s Fusariym solani i hill A2 5y08al) LA

' Macrophomina phaseolina
Tinpe 8 o0 Ll o 2 o RS nal e

i Ll 33, phaseolina

o 121 Ay saapally Ldina 1 0 2 Ay sy
Crad L olltie Gasils Aol 3o Zafas 1 daioiay
il A1 Ao andl Gl ¢ alas ) () V)
Wy « M phaseoling il A08ls F. solani
2 Janay ¢ il ey (o slasd) ¢ pydadll G Jagliy
Ao yend) iS5y ¢ Alele JS) ) S DMy A5 i/t
Dsin ) ad pasa ) e ADlEd] Syl 50 Al
popgeall ChslSsula Jslae badan Aaies ¢ Lsaall Jsb
el o o) [ 53 10 dasey ¢ (5a 58 % 1)

' bl Aoy (e gpmad an Llad) clblal)

:Trichoderma spp: 4ay) Aagliall i
Usanay g9y 30 Jis L35 (se Tri;_choderma bl Jye
1710 Casladl 2y, gl :4\;3\ daaa b Lgeall b
Potato Succrose ) PSA =) Lol e (10 -
A Ay iy by (Ao L::Y)‘igl\ <€ .(9) (Agar
(P>t st 3:7:3 @cuxjw\umﬁ

0 W

DA RadiSe 3 Yy HAS Lpslal Cilandl el

e Benomyl audl Jexials Limpad) iyl e -

Macrophomina bl L adlkal auly 3Lt
¢ 26 ¢ 15) saall i Gl cuwdl phaseolina
Benzimidazol icsase (e Ol pall cilaad Ul .(30
F. solani ,kill isilke i Tecto 5 Topsin Leias
Lsaall b 3 saad) giny ol Jagies Giapel el
dass Glanall e dias 4iba¥) Lesladl calexinly (17)
..)240 ¢ 18) Lagiall 3 Leie iS sagae clulyy 8 u_.\.u
<G Trichoderma Agba¥) Aggliall jdad Jasiulg
26 ¢ 13) Tzl ilipandll Tlia¥) AnBS 3 S
GBlhs o alleind uw 3935 (37 ¢ 35 ¢ 30 ¢ 27
25) dalt gl ki dials aaes alie Uped auly
B- Jie Aledll lapp¥) e 2aal) 83D e Db (32 ¢
« Chitinase « Cellulase « 1,3 glucanase
ua.__..u'ﬂ_;tub (38 « 31 < 29 ¢ 10) Xylanase
Zoglid) alinia) e Mmd (23 ¢ 20) Lalad) sl
Aiand) ualiadl Agala 533y (24 ¢ 5 ¢ 2) sl s
-(20)
il sl g g8 Alalae
IR saef gmis ) e &3S fat 4 Ay viride
2 Macrophomina phaseolina yaill 2332} 35y
e ity ((34) ysiall et el Jiadly
e daaldl JodW ialpely Lpall Job culils b 305

Trichoderma

AlSa) N Aubhall oda cdan Fusarium  spp. kil
Al o idl - tad i Tecto awall Jlaxiud
M. s F solani (yybdll 5y 4 2all Trichoderma
s il & 5yl ¢y iyl seand) phaseoling
- Lgeall

Jaad) (aibhag alsall

(Thiabendazole) Tecto 500 SC = sl
¢0.8¢0.4¢0.2 0.1 3Shlly apall Jexi '
A fade 1.6
D sayeall shill




C GiAbewe (2010) 78-70 :(1)41 = Aahal Lsy3) sl Alpa

Al JS ae 50 adls Je 150 s daalay JLE 3
J< ) Trichoderma daill ie)ie oo due 1 vl
il pe 2 % 28 Ty Ll i, L
s S S AU e ae 2 ety Lo 14 500 el
cptadl] Apslcatl) A gl daplidl L, had 508 <y sl

-(8) Wise M. phaseolina s F. solani = )AJ‘

Food Poison ) el 5l laussl) 208 ciadicl
o Lkl (3 PSA eyl (5 (Technique
S eletaly (14) SLERY) Vs 2 6 O L
05 g3l PSA. oyl ol (8 3sall (e 5225
_ Trichoderma Lhilly 3LbY) sl . 585 Js Sk
bl sall Jame umy (7 2 £ 28 Ay D
| kil :Trichoderma _hill & Tecto sl il
) abeall (35 Jasdil] Lypal) Apuatl) Capurn

Labaally gailh Jara — 43 \Bally galll Jone 2
100 x s . = Layfill dypall Lyl
TR 3 gadlf Jana =
+ 28 dsyn Gleall Cian Lo 150 daw ddine Laly) el e 2l S5 adel HLaadl e e lelay

LA aluball il il 0.8 gas e A e

Jhilt A gl AN Gt 056l il
F. solani sbill ¢l (e ala 5yl salil 5 il
Je 50 N abal e JS AW S e M phaseolina
@ls 4 Potato sucrose broth eyl gl e

iy aad Akl gl il e gl Bae (7 20
Ghsl it . Whatman No. 2 qads Gs e
Ly a5 488 30 a0 " 70 Lpy (il (A el

A EON NIV
caatiil 2,0 sl 3l — st (35 pon RS (5 = Aypual B 5
i b de )y Tecto awdl 5yad dlaas .5 ) Lagliall Jaleg Tecto obill sl Ll
M kil 45k Trichoderma haally dlilas M. s F. solani (njhill daglia 4 Trichoderma
.phaseolina
5 (S aeh)lly Tecto apally Heddl Alelaa .6
Fo ophily 5k, Trichoderma Lhilly 4lalas

4

:L8s phaseolina
A () Cramndly Cuggng Caand o )l Aadkad il
Ailiaally 03 Jgdar 1y e 28 glhd JS 28 Jue ccilelhd
AV Clelaal) L iy an 30 aTs Sye o
Aol Tecto agally sl Jpd g, ilelee .1
I solani Hhdly Bk 45
g Aael)lly Tecto amadl jaall Adlas .2

.M. phaseolina s solani
st i Aol Tecto andl sl dliles .7

ke
g 4 del )l Tecto andly lelee e 5d .8

F.osolani yadly 45k

i A Aellly Tecto auall Alabas yue 529
M. phaseoling kil 4l

Ap A del)lly Tecto auwall ilabae e 5533.10

M. phaseolina 5 F. solani ;b &5k

A (o Aeh) My Tecto aually Aabas e 553011

.Trichoderma kil dlolee

72

- -M phaseoling il 45

Ay b Aely )l Tecto assall jyidl Llabee .3
M. phaséolina s F.solani kil &5l

g b Ael)lls Tecto amadly ol Llalea 4
F. kil 455k, Trichoderma kil ilelas

.solani

A

N

Y

]

~:t§



v e T - _ , % %_»,-
S8l i - ,(2010) 78-70 (1)41 ujﬂ wJJJ& ej.wai.x“
[ e 1 o s Adlea e 5 Aely3 .15 15 b Aely3lly Tecto asall Wl a2
‘ 1)lie F. il 235k Trichoderma phills ilias
S 5t andl e el S5l 8 Al Gwde ' ~ .solani
i) e Gt e o) b shpell b il Sy L 8 Ael3ll Tecto spaly Aleles st 313
413y Trichoderma bkl capcaly jsall delyy daa M kil 355k, Trichoderma ldls i ldas
Jsb e S a2 6 adly .phaseolina
sl Y o ) e Yl 50 e A5 b Lelly Tecto apaly dlilas y2 53y.14
1 SYSs (42) Arthur 5 Woltz J8 (e ,m gl F o _)lel_n i%4leg Trichoderma ladlly 4lalas
’ _; .M. phaseolina s solani
Sl e G Y dsi =2 | see el =1 Zad il =0
Sl Cige =5 Ash ) Jod =4 GhYl (e % Jed =3

(B2l x A 50 JS (e Ll & sena) £ sane
o - “100%—— — = oY) sak %o
-‘\.':a_).a‘fla‘ XMM‘QM‘F\SM 2=l

t e pmpall Q) Gas (930 gend) e LlaY) 505 Cuung

COaie (93l gaaadl e %25-1 =1 palus (gy3all £ gendl =0
Oixie (g3 gaandll e %7551 =3 ixie (gydal) gaeadl (e %30-26 =2
' Oixie (gydall g sanall (e %100-76 =4
Al sad clus (4 oDlef Ualeall (s Canily

Ona 5yskd ) bl s iy (1) Jsan % 83.3 - JzBlially guilaat)
Gl cpbal 38y hyall Jgd Jpana (o oyl M. s F.  solani on-bill & Glay) 52 Sal)
Lsall Jsd Giia o oyl cpda doal ) 48l : phaseolina
ki) Semmes caiall ey (muzall jSu) Clark 63 Jalasly M. phaseolina 5 F. solani cyybill o
shill el () (7) sl pibe by (4) (il Iy ooy LY Apall Ll 3 Lygine Linis Laghly
o bsall J5d o))y shlieddlS 3 M phaseolma AN Eolabaall (8 lidd el Lyl Ciady 3) (Yypeall
Gyl A Alelaay Luld il e % 50 « 46.6 « 36.6
alall ) Gig ol cad Lsal) Jeb gk bl e M. phaseolina s F. solani (bill dpaa) 5)08a) .1 Jg2a
Sl gl Al O lalaall
. 36.66 _ F. solani
- ’ 46.66 M. phaseolina
. : 50.00 M. phaseolina 5 F. solani
3 83.33 Control 4,54
’ 13.312 L.S.D. 0.05

73 - -

3y
«-‘bmméﬂ' ‘



T T osAb e

~ (2010) 78-70 :(1)41 = L) Leh3 astall Ala

s (3 daa) Ypike 1.6 S v iea )

il ks cpiny bl Capal Eand) iyl Jay s

tly o (17) Tt (ompal) Gepally Allerial die Lpuall b
Lpphad e o)liial aie L Bles &5l (28) Leroux
kel Tecto 1udl lieca (o Liseall Jsb ysds dlaladl
M. ¢ 5 F. solani e 4yl @by HLayl e calbill)

.phaseolina

saill Janag dygaadl ABSH Gilad) o363 agall Ll

M. phaseolina  F. solani il g hil)

o Ll L0 Tecto agall of HLEaY) faa il cusy

solani il sl Hlixs

Lok A8 a5as ae (2 dsa) B8l SSHal asend

sie % 100 leadl caliay Ll Leosy andl 385 o

S On Al ADe ayeiy LAl [ aile 1.6 58500
Cleay O peadl L;Jﬂ)m o [ Lypadl ABKY Galal pglly

M. phaseolina 5 F.

.M. phaseolina ;s F. solani ua,,m bl gaill Jara A Tecto wuall A2 Jeas ‘

M. phaseolina jhill F. solani kil

. REER
bl % ot [ Jauagial Sl % ass [ aagial

0.00 9.00 0.00 9.00 0.0

24.9 6.80 27.6 6.51 0.1

40.0 5.40 41.5 5.26 0.2

54.8 4.06 55.5 4.00 0.4

85.5 1.30 87.1 1.16 0.8

99.6 0.03 100 0.00 1.6

0.4 0.4 ' L.S.D.0.05

.M. phaseolina s F. solani &ubill 45al) A1SU Gilad) 0580 A Tecto awad) 5l .3 g

M. phaseolina kil (a2) Glall 4l F. solani kill (a2) Gl )5l S lalaal)
0.23 0.17 Control
0.14 0.13 0.1
0.11 0.04 0.2
0.07 0.03 0.4
0.03 0.04 0.8
0.00 0.00 1.6
0.01 0.09 L.S.D. 0.05

il Jead ) T @l cyplaly Lolall el
2) Lo masall 5uShily 4yyhaill clandl Trichoderma
Regupathy 5 Sridar A5y -(41 ¢ 33 ¢ 19 ¢ 3 «
T. sM phaseoling sbill g5l g)30 of (36)
Csladls e3a 100 e (55ladl PDA LassVl e viride
4palaill 3y0aall 33l ) (5ol Carbofuran Idb:; sale
o Gilsiall Ldlanindd Lple) 30 Laa T2 viride; hill
ALolSiall AndlSall paliy

Bady skl cil) o8 LA Aadlsal) Jalge L8l

F. cubilly @ially @iat)) goaral i Gy

-

T

Trichoderma 4:LaY! daglial) Jale 3 sl 30
0.4 502 50.1 30 it 4305 o 34mp Dy )
ki 4 Tecto awall s , 41/ a3l 1.6 50.8
bl gai Jame @by 3} . Trichoderma 48kad! daslaall
e o 8.5 ¢ 8.6 ¢ 88¢88¢89 andl 385 b
A5 Alelae (8 oat Jane e Lsine Cilids oy . sl
Al e LY il Al cybsl a8y 2 8.9 4l AN
Elad Jeiu) 28 cighill il iiay! Lagid) ki
38155 as Trichoderma kil (e <Y3e (16) CuaTs
Ayl lyyhi dailSa 3 PCNB ausdl e 855 yut



T et L R

(2010) 7870 :(1)41 = &ghall Lol asial) Alns

"M F - solani lykil % 47.2 < 47.22
2_53_-1.3;\1\ i ,w' b ae Leginy Jahailly phaseolina

U edlebaally Aliee A lEd dlabaey Lald sl e

LAAlaY) LaglBall jlad 50

— i3y % 58.33 ¢ 44.44 ¢ 55.53 oy Ll 2V
e e G cleladl % 83.3 < 722 ¢ 77.73
Limid Lo £00aY) daslid) jdad caaaly . Jsill e
¢ 63.86 caaly 3 (dall gyand) Lol 50k b Ligine

Jaall cig b @il Ligall

Lla) 304 ol gganall Lla) 3ud i

' ey Ly edlaleall

@i goaad | am19amy | bl 6wy ‘ -
55.53 53.32 46.63 48.7 F. solani + Tecto
44.44 46.63 39.96 45.26 M. phaseolina + Tecto
58.33 62.16 46.63 51.3 F.s. + M., p. + Tecto
38.88 35.55 26.64 62.26 F.s. + Trichoderma + Tecto" ‘
33.33 39.96 28.83 - 58.4 M. p. + Trichoderma + Tecto
36.11 46.63 39.96 62.3 F.s. + M. p.+ Tricho + Tecto
49.96 48.88 37.77 64.4 Tecto
71.73 73.33 53.33 35.96 F. solani
72.2 64.43 44.42 38.2 M. phaseolina
83.3 73.3 53.33 42.0 F. solani + M. phaseolina
24.96 17.76 8.87 80.0 Trichoderma
63.86 39.97 37.77 47.6 F.s. + Trichoderma
47.22 44.4 35.53 55.5 M. p. + Trichoderma
47.2 48.83 44.4 57.6 F.s. + M. p.+ Trichoderma
24.98 24.42 13.32 65.16 Control
16.26 9.42 8.57 5.06 L.S.D. (p = 0.05)

il . fiwale Uluy .Macrophomina phaseolina
Asdia 116 . ohaiy drala — Ze)y3l LK — el 448,
Glycine max (L.) lsall Jsd caupeas Al 4kl

Ul . LysbasS LgindlSay (gpi & Lilaa -3 Merril.

— Ll de 3 A - bl Ay ok . y5ale
Aaiia 96 . Jasall daals

e 36U Ay 2002 . aray Jali g .5
i dagladl Qbaiul 4 Trichoderma  spp. il
iy ;u:\l\ ady Rhizoctonia  solani il
LS~ ) g pndd L iale Dl ol (e ilinal
Aais 80 . alaiy dxals — Zel)3

2001 .l 3)an danay caaie dane ¢lgnd L6
il Laiall sl Cigay 53l ordad aya daslia
— kil dlasi Ll Rhizoctonia  solani yhil e

TP

76

bt
253232000 el Senl dielen gyl .1
lay slsedl Cagplall Ganyy A1 gpaall palaas
spp. ol e gl Ll
— Aol A — ol Gl and . yiele Ly gl

4 4laey Fusarium

Aaia 80 .alak aala
w* il '5).\...».\."' 3 | _)5‘ 2002 Py _)\A::S\ c'é)l._:; 2
Trichoderma saaill Lala¥) Aol (game oliy 4

P Paecilomyces lilacinus »seaVly harzianum

Al el Aol 4 psiall Gabedd pan LilSe

colaky Laals — Aol LK - clad) Ly and . ieale
- daia 111

ALalSial) a8lS) L2001 . e ) dpsen s 3

il e il penendl e anil) (i) Ginyal

[

fleg e



|

W@

‘L"

QoA g

s

T % %" B

i (2010)':78-70 ( )41 3 b At meu

aguvants animal pathogenes. Fitotorpia 6: 171-
176.

15. Domingues, - R.J.  2008. Potential
basidiomicetos sobre Alternaria solani (Ell. &
Martin) Jones & Grout, Colletotricum
acutatum Simmonds e Sclerotium rolfsii Sacc.
Master Science Dissertation. Instituto  de
Boténica. Sdo Paulo, Brazil. pp. 70.

16. Elad, E., J. Katan and 1. Chet. 1980.
Physical, biological and chemical control
integrated for soil-borne disease in potatoes.
Phytopathology 70: A28-422.

17. Gamal — El-Din, LF., E. Hanafy, M.L
Ziedan, N.A. Neweigy and M.A. Abu-Neama.
1990. Effect of fungicides on nodule bacteria
nitrogenase activity -and growth of peas and

__soybean in soil infested with Fusarium solani.
4™ Egyptian Conference of Botany. Part: 2

Microbiology and Physiology. Apr. 1985. Pt.
2.:557-587.

18. Guijarro, B., P. Melgarejo, R. Torres,
N. Lamarca, J. Usall and A. DeCal. 2007.
Effect of different biological formulations of
Penicillium frequentans on brown rot of
peaches. Biological Control 42(1): 86 — 96.

19. Hall, R. 1995. Challenges and prospects
of integrated pest management. In: R. Reuveeni
(ed.). Novel Approaches to Integrated Pest
Management. Lewis publishers CRC Press.
Boca Raton, FL., p. 1-12.

20. Harman, G.E. 2000. Myths and
Dogmas of biocontrol change in perceptions
derived from search on Trichoderma
harzianum T22. Plant Disease Rep. 84 (4) : 377

393,

7fungi0ida in vitro de extratos de p]antas e de—

21. Harman GE B. Latorre A Agosm

R. Sanmartin, D.G. Riegel, P.A. Nielson, A.
Tronsmo and R.C. Person. 1996. Biological
and integrated control of Botrytis brunch rot of
grape using Trichoderma spp. Biol. Control 7:
259-266.

22. Holliday, P. and E. Pumthahngam
1970. Macrophomina phaseolina. C.M.IL
Description of Pathogenic Fungi and Bacteria.
Commonwealth Mycological Institute. Kew,
Surrey. England. No. 275. N

23. Howell, C.R. 1998. The Role of
Antibiosis in Biocontrol. In Trichoderma and
Glioclaium, Vol. 2. G.E. Harman and C.P.

37

——12. Booth, C.

Ll Benlate .x_u-d\, T rzchoderma ' harzzanum

=5 alakg uL;,J)A\ ) d;z\ (@bl alall aipall
Lol 1

g.\:\_.'a\a.nﬂ $AsSe e ¢ e dlge o ulae LT

Macrophomina ~ .2003 . Ssalull 1ine Cind s

Jsd e oyl iy phaseolina (Tassi) Goid.
=79 : 21 Jpl) alall 6, Uas
.83
e 3 e Sien Lo gala saale g sage W8
st ilpndd Tola¥) LadlSall 2009 .solen parlyd
Macrophomina ) ,sis (s (Fusarium solani)
sl yall gl sl Joé clils (phaseolina
OB ¢ g oY) oyt 31 = 26 bl 4, aslal

Ll ad L F 12

9. Aboud, H. and F.A. Fattah. 1989. The
effect of Trichoderma isolates on some plant
growth parameters and parasitism of nematode
eggs. International symposium on Biological
control, Antalya, Turkey.

10. Bae, Y.S. and G.K. Knudsen. 2000.,
Cotrans formation of Trichoderma Harzianum
with B-glucuconldase and green flourescent
protein genes provides a useful tool for
monitoring fungal growth and activity in
natural soil. Appl. Environ. Microbiol. 66: 810-
815.

11. Booth, C. 1971.' The Genus Fusarium.

Commonwealth Mycological Institute. Kew.
Surrey. England. pp. 237.
1981. Perfect states
(telemorphs) of Fusarium species. In: P.E.
Nelson, T.A. Toussoun and R.J. Cook (eds.)
Fusarium Disease, Biology and Taxonomy.
Pennsylvania  States  University  Press.
University Park, p.446-452.

13. deOliveira, G.G. 2007. Trichoderma’
spp. On plant growth and biocontrol of
Sclerotinia sclerotiorum and seed pathogenes
of Carthamus (Carthamus tinctorius). Master
Science  Dissertation.  Agronomy  Post-
Graduation Program. Universidade Federal de
Santa Maria-RS, Brazil. pp. 79.

14. Dikshit, A. and A. Hussain. 1984.
Antifungal action of some essential oils

bl 8 Lyl




33. Prasad, R.D. and R. Rangeshwaran.
2000. An improved medium formass.
‘production  of the biocontrol  fungus

Trichoderma Harzianum. J. Mycol. Pl. Pathol. ~

30: 2. i

34. Raguchander, T., K. Rajappan and R.
Samiyappan. 1998. Influence of biocontrol
agents and organic amendments on soybean
root rot. International Journal of Topical
Agrigulture 16 (1 - 4) : 247 - 252.

35. Ramezani, H. 2008. Biological control
of root rot of Eggplant caused by
Macrophomina phaseolina. American-Eurasian
Journal .of Agriculture & Enviromment
Sciences 4(2): 218-220.

36. Sridar, R. and A. Regupathy. 1997.
Effect of carbofuran on the biocontrol agent

. Trichoderma viride. Indian Journal of Plant

‘

b

Protection 25(2): 133-134.

37. Suthin, R.T., C.D. John, R.R. Sudha
and R.S. Usha. 2008. Effect of organic
amendments and Trichoderma viride on
growth and root rot incidence of sunflower.
Annals of Plant Protection Sciences 16(1) : 47
- 55.

38. Tholudur, A., W. Fred, D. James and
McMillan. 1999. Mathematical Modeling and
Optimization of Cellulase Protein Production
Using Trichoderma reesei, RL. p: 37.

39. Toussoun, T.A. and P.E. Nelson. 1976.
Apictorial Guide to the Identification of
Fusarium Species. 2" ed. Pennsylvania State
University Press, University Park. 43p.

40. Valiente, C., K. Diaz, S. Gacitia, M.
‘Martinez and E. Sanfuentes. 2008. Control of
charcoal root rot in Pinus radiata nurseries
with antagonistic bacteria. World Journal of
Microbiology and Biotechnology. 24(4) : 557-
568.

41. Vyas, S.C. 1994. Integrated biological
and chemical control of dry foot rot on
soybean. Indian Journal of Mycology and Plant
Pathology 24(2): 132-134. '

42. Woltz, S.S. and W.E. Arthur. 1973.
Fusarium wilt of chrysanthemum, effect of
nitrogen source and lime and disease
«i‘levelopment. Phytopathology 63 (1) : 155 —

57. : i

<

R

T

Kubiecedk (eds.). Taylor and Francis. London.

p. 173-184.
24. Howell, C.R., L.E., Hanson, R.D.
Stipanovic and L.S. Puckhaber. 2000.,

Induction of terpenoid synthesis in cotton roots
and control of Rhizoctonia solani by seed
treatment with Trichoderma viride.
Phytopathology 90 : 248 — 252.

25. Inbar, J. and 1. Chet. 1992. Biomimics
of fungal cell-cell recognition by use of

lection-coated nylon fibers. J. of Bacteriology

174: 1055-1059.

26.Khan, M.O. and S. Shahzad. 2007.
Screening of Trichoderma species for tolerance
to fungicides. Pakistanian Journal of Botany
39(3): 945 - 951. -

27. Larralde-Corona, C.P., M.R.S. Mena,

_AM.S. Rinéon, I.C.R. Luna, M.AR. Perez, K.

Shirai and J.A.N. Zapata. 2008. Bicontrol
potential and polyphasic characterization of:
novel native Trichoderma strains against
Macrophomina  phaseolina
Sorghum and common Bean. Applied
Microbiology and Biotechnology 80(1): 167-
177.

28. Leroux, P. 1996. Recent development
in the mode of action of fungicides. Pesticide
Science 47: 191-197.

29. Lorito, M. 1998. Chitinolytic enzymes
and their genes. In Trichoderma and
Glioclaium, Vol. 2. G.E. Harman and C.P.
Kubiecedk (eds.). Taylor and Francis. London.:
p. 73-99.

30. Mansoor, F., V. Sultana and S.E.
Haque. 2007. Enhancement of biocontrol
potential of Pseudomonas aeruginosa and’
Paecilomyces lilacinus against root rot of
Mungbean by a medicinal plant Launaea
nudicaulis L. Pak. J. Bot. 39(6): 2113-2119.

31. Naseby, D.C., J.A. Pascual and J.M.
Lynch. 2000. Effect of biocontrol strains of
Trichoderma on plant grewth Pythium ultimum
population soil microbial communities and soil
enzyme activities. J. of Applied Microbiology
88(1): 161-169.

32. Paulitz, T.C. 1997. Biological control
of root patogens in soil less and hydroponic
systems. Hort. Science 32(2): 193-197. '

- -(2010) 7870 :(1)41 - Ldal Lol pglell Ay - |

i
O E—

i

+

isolated from -



