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Effect of Trichoderma harzianum Bl on chitinase and glucanase activity
in tomato roots infected with Meloidogyne javanica and Fusarium
oxysporum f. sp. lycopersici
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Abstract

Effect of the fungus Trichoderma harzianum BI on stimulation of induced systemic resistance in tomato
seedling, cv. Early Urbana, based on activity of chitinase and glucanase enzymes in root was measured.
Roots of seedling were inoculated by Trichoderma harzianum and Fusarium oxysporum f. sp. lycopersici
fungi and second stage juveniles of the root-knot nematode, Meloidogyne javanica, by method of soil
drenching. Changes of chitinase and glucanase enzymes in roots were daily measured by spectrophotometer
from the first day of inoculation up to seven days. The results of this enzymes level in plants inoculated with
nematode alone, plants inoculated with Fusarium alone and in simultaneous inoculation of nematode and
Fusarium, as compared to the application T. harzianum BI before inoculation with nematode and Fusarium,
indicate that T. harzianum BI significantly increased chitinase enzyme activity. While glucanase enzyme
activity did not increase as a result of antagonist fungus.
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Fig 1. Activity of glucanase enzyme in tomato roots (cv. Early Urbana Y) on days 1 to 7 after inoculation with T.
harzianum BI (T), M. javanica (N), F. oxysporum f. sp. Iycopersici (F) and different combinations of the agents.
Each value represents the mean of four replicates. The bars correspond to standard error.
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Fig 2. Activity of chitinase enzyme in tomato roots (cv. Early Urbana Y) on days 1 to 7 after inoculation with T.
harzianum BI (T), M. javanica (N), F. oxysporum f. sp. Iycopersici (F) and different combinations of the agents.
Each value represents the mean of four replicates. The bars correspond to standard error.

Gl 53 SLILIE 5 slans el il sl 5
\\+« W |, Phytophthora infestans 4« oJ}JT 5 S
LS oS Siabe sl da cela
aS sls oLt 3lanS Bl b Ole s S
oAl s e e el sl Olejen Siale
s sl ol el 5 wdls 1 e T el
IHLSar 5 Slrlo b L oS &8 e s simee b S o
Sl b Shals s s plad i a ol o alis
RPN BRI NE S ENE N
S sl (K pa S gl Sa ey Juls 6
Gjl_é sl &S J= )5 (Sahebani & Hadavi 2008)
S8 s pslist 3l 8 e sl 5l S e Sl
gL &S ol 0L p s li 58 — s 5led Olejan J3abs
el S e B Ol Sl 50 L S 5
oLS ol w5 G o b 5 AL e kS
2l Sepl wio e s 2s Glag 5T LI o
(Ramyabharathi et al. 2012) 0l LS 5 (g3/,LL/,

AR

SUE Y5 B 5T b Olye o =k

Lo Sl 5amle 5l o Layn s 55 )8 ol 0l
OlalS ais; 5o vi}j Called Olen 55 (Solo smas ol
e LS caslio sl s mj ol s 4l e Sl
T il 5 e St 2 S
Abd-Elgawad & Kabeil ) o5 5 5L =l
~ T harzianum g5 31 Ll s ls il (2012
Yo K a8 iy 53 1 LSS YN B sl el
5453 S ey p Moincognita 5 gl Sl 5| s 5,
OLalS 555l a o3 T OLLS o (6 S ety IS
o sthe s S edalie 6 5 5l b edd iels
Bacillus e 55 4y 55 s slin LAl S o (o
i 2 S el 2alS o s subtilis EPCO 102
5 STy GLUIS Y ) s Ll el
Rajendran et al. ) cwl sl sy 53 slus] s L
(Kombrink et al. 1988) 0, 3 Sy ls.(2006



I HENL PRI ¢ dur,.;.ﬂ < Trichoderma harzianum B ¢ ,6 31 :01,Ke0 5 JloS

6l_ﬁu}§o}ﬁ‘5s\_sdjl.sj_:; J_A‘jf—)‘ ol il 4 S
sl 3l 23U olew S5 s J xS 5> Trichoderma
5005 S sl Soa Jobo ol a Sak
vaj_lla» @L:., J\_’|}SL}_A ol_«“g‘-}.@l_ebw;w‘)jhﬁ
)‘AL;Qbu}o)jijﬁst‘Js LSJLQ-:JU?J JJI.SC,..@}

Bacillus subtilis J S s J_ALO s as sl s
Y B slas ebs slag 5l LUl 55, EPCO 16
Fusarium oxysporum 4 o3 1 55 pax S ;5 3UIS IS
S8 6‘—%1}"1 ol el Slas f. sp. Iycopersici

ey S 4 S olen b Soale 5l day s 555 50

5 e Lo 5 S planil Dlies 4 a5 L

Aas Gl b Siley G S amn Olg e ol LTl el ks il

6‘.:.«

Abad P., Favery B., Rosso M. N. and Castagnone-Sereno P. 2003. Root-knot nematode parasitism and host
responses: Molecular basis of a sophisticated interaction. Molecular Plant Pathology 4(4): 217-224.

Abd-Elgawad M. M. M. and Kabeil S. S. A. 2012. Biological control of Meloidogyne incognita by Trichoderma
harzianum and Serratia marcescens and their related enzymatic changes in tomato roots. African Journal of
Biotechnology 11(96): 16247-16252.

Abeles F. B. and Forrence L. E. 1970. Temporal and hormonal control of B-1,3-glucanase in Phaseolus vulgaris
L. Plant Physiology 45: 395-400.

Amini J. and Sidovich D. F. 2010. The effects of fungicides on Fusarium oxysporum f. sp. lycopersici associated
with Fusarium wilt of tomato. Journal of Plant Protection Research 50 (2): 172-178.

Bargabus R. L., Zidack N. K., Sherwood J. E. and Jacobsen B. J. 2003. Oxidative burst elicited by Bacillus
mycoides isolate Bac J, a biological control agent, occurs independently of hypersensitive cell death in sugar
beet. Molecular Plant-Microbe Interactions 16: 1145-1153.

Dababat A. A., Selim M. E., Saleh A. A. and Sikora R. A. 2008. Influence of Fusarium wilt resistant tomato
cultivars on root colonization of the mutualistic endophyte Fusarium oxysporum strain 162 and its biological
control efficacy toward the root-knot nematode Meloidogyne incognita. Journal of Plant Diseases and
Protection 115 (6): 273-278.

Etebarian H. R. 1989. Studies on quantitative changes in phenolic compounds of barley varieties during
development of Puccinia hordei and the relationship between these substances and brown rust resistance in
barley. Iranian Journal of Plant Pathology 24: 61-69.

Ferreira M. L., Ferreira P. H., Latimer J., Herbert R. D., Hodges P. W., Jennings M. D., Maher C. G. and
Refshauge K. M. 2007. Comparison of general exercise, motor control exercise and spinal manipulative
therapy for chronic low back pain: A randomized trial. PAIN 131: 31-37.

Haseeb A., Sharma A. and Shukla P. K. 2005. Studies on the management of root-knot nematode, Meloidogyne
incognita-wilt fungus, Fusarium oxysporum disease complex of green gram, Vigna radiatacv ML-1108.
Journal of Zhejiang University Science 6(8): 736-742.

Hussey R. S. and Barker K. R. 1973. A comparison of methods of collecting inocula of Meloidogyne spp.
Including a new technique, Plant Disease Reporter 57: 1025-1028.

Jepson S. B. 1987. Identification of root-knot nematodes Meloidogyne species. CAB International Wallingford,
UK. 265 p.

JinR. D., Suh J. W., Park R. D, Kim Y. W., Krishnan H. B. and Kim K. Y. 2005. Effect of chitin compost and
broth on biological control of Meloidogyne incognita on tomato (Lycopersicon esculentum Mill.). Nematology
7(1): 125-132.

Jones J. B., Jones J. P., Stall R. E. and Zitter T. A. 1991. Compendium of tomato disease, APS Press, pp: 73.

Kamali N., Pourjam E. and Sahebani N. 2015. Elicitation of defense responses in tomato against Meloidogyne
javanica and Fusarium oxysporum f. sp. Iycopersici wilt complex. Journal of Crop Protection 4(1): 29-38.

VY



WFF-AY0 Y0 Jlu /Y ojleds / OF W/ alS slags Lo

Miller G. L. 1959. Use of dinitrosalicylic acid reagent for determination of reducing sugar. Analytical Chemistry
31: 426-429.

Mokbel A. A., Ibrahim L. K. A., Shehata M. R. A. and El-Saedy M. A. M. 2007. Interaction between certain root-
rot fungi and the root-knot nematode, Meloidogyne incognita on sunflower plants. Journal of Phytopathology
35:1-11.

Munawar M., Khan S. A., Javed N., Haq L. U. and Gondal A. S. 2015. Bio-management of tomato wilt complex
caused by Meloidogyne incognita and Fusarium oxysporum f. sp. Iycopersici. Nematology 17: 479-485.

Nasr Esfahani M., Ahmadi A. R. and Shirazi K. 2012. Susceptibility assessments of tomato genotypes to root-
knot nematodes, Meloidogyne javanica. Journal of Ornamental and Horticultural Plants 2 (2): 113-121.

Patel B. A., Patel D. J. and Patel R. G. 2000. Effect of interaction between Meloidogyne javanica pathotype 1 and
wilt inducing fungus, Fusarium oxysporum f. sp. ciceri on Chickpea. International Chickpea and Pigeonpea
Newsletter 7: 17-18.

Rajendran L., Sarvanakumar D., Raguchander T. and Samiyappan R. 2006. Endophytic bacterial induction of
defence enzymes against bacterial blight of cotton. Phytopathologia Mediterranea 45: 203-214.

Ramayabharathi S. A., Meena B. and Raguchander T. 2012. Induction of chitinase and B-1,3-glucanase PR
proteins in tomato through liquid formulated Bacillus subtilis EPCO 16 against Fusarium wilt. Journal of
Today’s Biological Sciences 1: 50-60.

Sahebani N. and Hadavi N. 2008. Effect of root knot nematode (Meloidogyne javanica) on induction PAL in
tomato root infected with Fusarium wilt (Fusarium oxysporum f. sp. Iycopersici). Journal of Agriculture
Science 43: 218-225.

Uma Maheswari T., Sharma S. B., Reddy D. D. R. and Haware M. P. 1995. Co-infection of wilt-resistant
chickpeas by Fusarium oxysporum f. sp. cicer and Meloidogyne javanica. Supplement to the Journal of
Nematology 27: 649-653.

Verma M., Brar S. K., Tyagi R. D., Surampalli R. Y. and Valero J. R. 2007. Antagonistic fungi, Trichoderma sp.:
Panoply of biological control. Biochemical Engineering 37: 1-20.

Williamson V. M. and Gleason C. A. 2003. Plant-nematode interactions. Current Opinion in Plant Biology 6: 1-7.

Yedidia 1., Benhamou N., Kaoulnik Y. and Chet 1. 2000. Induction and accumulation of PR proteins activity
during early stages of root colonization by the mycoparasite Trichoderma harzianum strain T-203. Plant
Physiology Biochemistry 38: 863-873.

\YY






