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EFFECT OF TREATMENT WITH TRICHODERMA SPP ON THE
LEVEL OF PEROXIDASE, POLYPHENOLOXIDAES AND
CHITINASE IN COWPEA PLANTS VIGNA UNGUICULATA
EFFECTED BY ROOT-KNOT NEMATODAS MELOIDOYGNE
JAVANICA
Asma’a M.Abdul-rasool Bassam Yahya Ibraheem
Dept.of Plant Protect.<Coll.of Agric.and Forestry<Mosul Univ.Mosul¢lraq

ABSTRACT

Two isolates of biocontrol agent Trichoderma spp involved a mutant
isolate Trichoderma harzianum Thk20 and Trichoderma viride were used in
this study Results revealed the ability of two isolates in inducing systemic
disease resistance in cowpea plants against root knot nematode Meloidogyne
javanica throughout increasing the activity of peroxidase, polyphenoloxidas
and chitinase enzymes in cowpea roots. Isolates Thk20 caused highest activity
of peroxidase 1.83 unit/g f.w. and polyphenoloxidase 5.58 unit / g f.w
comparing with other treatments, at the same time this isolate did not differ
significantly with the other isolate and the treatment (M. javanica + T. viride)
where enzyme activity were 5.12 and 5.21 unit / g f.w respectively . The
treatment (M. javanica + Thk20) caused the highest activity of chitinase
enzyme in cowpea roots with 10.74 unit/ g f.w followed by (M. javanica +T.
viride), Thk20 and T. viride in which enzyme activity was 7.45, 5.34 and
5.23 unit / g f.w respectively.

J.\M.d\
Laalall | AN o 3l — Ay pall Jsadl 8 ) agilag (Y o) 0) and) ol alg oy e 5l
CAada AYEY | aysillg il il Sl — Aol )3l ASe A Y
o ) saald) 2 ety el dnisal) Agleadl) (ol ek 55 (Y AA S )gaas a Shald
L Ll 5 Lot slia (s0e alagY dagal) @l 5 pumdll Calical (any 4l & 5l 5 juadl)
L., . Fusarium solani  Meloidogyne javanica _-adll leialiac s laas 5l
o dhasall dnalae Clilall g de ) 5l ASe yiiuala
Anonymous “Association of Official Analytic Chemists” (1980). Official
Methods of Analysis. 13" ed., , Washington, DC.

Benitez, T.; A.M. Rincon; M.C. Limon and A.C.Codon(2004). Biocontrol
mechanisms of Trichoderma strains. Int. Microbiol. 7: 249-260.

Desender, S.;: D. Andrivon. and F.Val, (2007). Activation of defense
reactions in cucumber plants (Cucumis sativus L.) by the biocontrol agent
Trichoderma harzianum. Appl. Environ. Microbiol.65:1061-1070.

Djonovic ,S.(2005). Role Of Two Secreted Proteins From Trichoderma virens
in Mycoparasitism And Induction Of Plant Resistance .Ph.D. Dissertation,
Texas A&M University .217pp.

El-Katatny, M.H; W. Somitsch; K.H. Robra; M.S. El-Katatny and G.M. Glibitz
(2000). Production of chitinase and B-1,3-glycanase by Trichoderma



ISSN:1815 — 316X (Print)
Y1) () 2l (T9) alad) Cpdl M del ) dlaa
ISSN:2224-9796 (Online)

harzianum for control of the phytopathogenic fungus Sclerotium rolfsii.
Food Technol. Biotechnol. 38: 173-180.

Harman , G . E .( 2000) . Myths and dogmas of biocontrol change in
perceptions derived from research on Trichoderma harzianum T22 . Plant
Dis. 84: 377 -393..

Harman G.E; Ch.R. Howell; A. Viterbo; I. Chet and M. Lorito (2004).
Trichoderma species opportunistic, a virulent plant symbionts. Natur.
Rev. Microbiol. 2: 43-58.

Hassan, E.; M. Maggie ; Saieda S. Abd EI-Rahman ; I.H. EI-Abbasi and M.S.
Mikhail (2007).Changes in peroxidase activity due to resistance induced
against fababean chocolate spot disease. Egypt J. Phytopathol. 35: 35-48 .

Hibar ,K.;M. Daami and M.ElI Mahjoud (2007) . Induction of resistance in
tomato plants aginst Fusarium oxysporum f.sp.radicis lycopersici by
Trichoderma spp.. Tunisian J. Plant protect.2:47-58.

Hoffland, E., Pieterse ; C.M.J., Bik, L. and J.A. Van Pelt, (1995). Induced
systemic resistance in radish is not associated with accumulation of
pathogenesis-related proteins. Physiol. Mol. Plant Pathol. 46, 309-320.

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 seed treatment with Trichoderma virens.
Phytopathology, 90: 248 — 252.

Ibraheem, B.Y. (2009). Induced Biotypes from the Fungus Trichoderma Types
to Improve Biocontrol and Enhancement Plant Growth Parameters. Ph.D.
Thesis. College of Agriculture and Forestry, Mosul Univ., Irag (In Arabic
with English abstract).

Jayalakshmi, S.K; S. Raju; S. Usha Rani; V.l. Benagi and K. Sreeramulu
(2009). Trichoderma harzianum L, as potential source for lytic enzymes
and elicitor of defense responses in chickpea (Cicer arietinum L.) against
with disease caused by Fusarium oxysporum f.sp. cieeri. Australian J. of
Crop Sci. 3: 44-52.

Karthikeyan , M.; K. Radhika ; S. Mathiyagan; R. Bhaskaran; R. Samiyappan
and R.Velazhan( 2006). Induction of phenolic and defense-related enzyme
in coconut(Cocos nucifera L.) roots treated with biocontrol agent . Baz. J.
Plant Physiol .18:367-377.

Onaga, S. and T. Tairal(2008).A new type of plant chitinase containing LysM
domains from a fern (Pteris ryukyuensis): Roles of LysM domains in
chitin binding and antifungal activity. Glycobiology 18 : 414-423

Ononuju ,C. C. and P. O. Nzenwa (2011). Nematicidal effects of some plant
extracts on egg hatchability and control of Meloidogyne spp. in
cowpea(Vigna unguiculata (L.) Walp).African Journal of Plant Science :5
176-182

Roberts ,C.A,;S.A.Marek;T.L.Niblack and  A.L.Karr(1992).Parasitic
Meloidogyne and mutualistic Acremonium increase chitinase in tall
fescue. Journal of Chemical Ecology,18:1107-1116



ISSN:1815 — 316X (Print)
Y1) () 2l (T9) alad) Cpdl M del ) dlaa
ISSN:2224-9796 (Online)

Sahebani, N.; J. Zad ; A. Sharifi-Tehrani and A. Kheiri (2007).A Study of
Changes in Polyphenol Oxidase Activity in Interaction between Rootknot
Nematode (Meloidogyne javanica) and Tomato Fusarium Wilt (Fusarium
oxysporum f.sp. lycopersici) J.Sci. & Technol. Agric. & Natur. Resour.,.
12:81-88.

Shi, C.; Y. Dai; X. Xu; Y. Xie and Q. Liu (2002).The purification of
polyphenol oxidase from tobacco .Protein Experiment and Purification
24:51-55.

Stephan,Z.A.(1988).Newly reported hosts of root —knot nematodas in Iraq
.International Nematology Net Work newsletter,5:36-43.

Taylor ,D. P. and C. Netscheir (1974). An improved technique for preparing
perineal patterns of Meloidogyne spp. Nematologica, 20: 268-269.

Van Breusegem, F.; E. Varnova; L .F. Dat and D. Inze (2001). The role of active
oxygen species in plant signal transduction. Plant Sci. 161: 405-414.

Van Loon, L.C., Bakker, P.A.H.M. and C.M.J. Pieterse (1998). Systemic
resistance induced by rhizosphere bacteria. Annu. Rev. Phytopathol. 36,
453-483.

Wang,S.;Lin,T.;Yen,Y.;Liao,H.and y. Chen (2006).bioconversion of shellfish
chitin wastes for the production of Bacillus subtilis W-118 chitinase
.Carbohydde.Res.341:2507-2515.

Williamson, V. M. and R.S. Hussey( 1996).Nematode pathogensis and
resistance in Solanaceae: where is the specificity. Cellular Microbiology.
9: 21-30.

Woo, S. E., Donzelli, B., Scala, F., Mach, R., Harman, G. E., Kubicek, C. P.,
Delsorbo, G. and M. Lorito(1999). Disruption of ech 42 (endochitinase
encoding) gene affect biocontrol activity in Trichoderma harzianum PI.
Mol. Plant Microbe. Interact. 12: 419- 429.

Yedidia, I., Benhamou, N., Kapulnik, Y., and I. Chet (2000). Induction and
accumulation of PR proteins activity during early stages of root
colonization by the mycoparasite Trichoderma harzianum strain T-203.
Plant Physiol. Biochem. 38, 863-873.

Yedidia, I.; N. Benhamou and I. Chet (1999). Induction of defense response in
plants. The Plant Cell 8:1735-1745.

Yeyan, Z. (1989).Induction Purification and Characterization of Chitanase In
Cucumber (Cucumia sativus) and Carrot (Daucus carota). Ph.D. Thesis
Beijing Agricultural University

Zieslin, N. and R.Ben-Zaken (1993). Peroxidase activity and presence of
phenolic  substrates in  peduncles of rose flower. Plant
Physio.Biochem.31:333-3309.



