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Biological Control of Root-Knot Nematode Meloidogyne javanica, using
Trichoderma harzianum i25 and investigation on the plant defense
compounds flactuations on tomato
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Abstract

In this study, the bio-control activity of Trichoderma harzianum i25 on root-knot nematode Meloidogyne
Jjavanica in the laboratory and greenhouse conditions and its ability to induce biochemical defense enzymes
such as peroxidase (POX) and polyphenol oxidase (PPO) and total phenol on tomato were investigated. At
first, the nematode by the help of morphological and molecular characters and then fungal isolate using
morphological one were identified. Infection ability of fungal isolate on the eggs of M.javanica and effects
of fungal culture filtrate on egg hatching and mortality of M. javanica juveniles (J,) were tested in vitro
experiment. In the greenhouse experiment, effect of the fungus on tomato plants growth parameters as well
as nematode population examined. Also in another experiment, host plant roots at 6 leaf stage were
inoculated with fungal spore suspension and nematode as well and POX, PPO and total phenol activity
measured after 1 to 8 days of inoculation. Results indicated that the fungal isolate prohibited larval egg
hatching and increased nematode mortality and also parasitized the eggs in the egg masses. In the
greenhouse, the fungal isolate reduced disease and suppressed nematode population at 85% and also the
fungus increased host plant growth parameters. The amount of POX and PPO increased and this increase was
at its max. in the 4" and 5" day of the infected plant treated with the fungus. Inoculation of the tomato
seedlings with the fungus increased the total phenol amount in the leaves in which the highest amount
recorded in the infected fungus treated plant on the 8" day. Results indicated the potential of the isolate i25
in nematode bio-control.
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Table 1. Effect of Trichoderma harzianum i25 on the growth of tomato plants,infected with Meloidogyne javanica

Treatment Rogt dried Ropt fresh Root length Shqot dried Shqot fresh Shoot
weight (g) weight (g) (cm) weight (g) weight (g) Length (cm)
Control 5/27a 32/59a 33/80a 15/63ab 72/86b 80/80ab
Nematode 1/63¢ 12/04c¢ 26/20b 17/70¢ 58/33¢ 35/80c¢
T.harzianumi 25 5/54a 35/07a 34/60a 17/92a 90/07a 83/63a
T.harzianumi 25+ Nematode 3/14b 23/54b 29/80ab 13/96b 80/61ab 71/60b

= B gl LSD Ogal ooll 70 ch.ﬂ); Ot 2 53 alie Gy > slyls slael il o Sl o 1SS o Sl slas!

Ataas Hls

Data are the mean of five replicates. Values with the same letters in each column are not significantly different at 5%

level according to LSD test
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Fig 1.Effect of the different concentrations of culture filtrate of the isolate Trichoderma harzianum i25 on the the
mortality of juveniles of Meloidogyne javanica in vitro conditions, after24, 48 and72 houres. Data are the mean of

four replicates.Culumns with the same letters are not significantly different at 5% level according to LSD test.
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Fig 2.Effect of the different concentrations of culture filtrate of the isolate Trichoderma harzianum i25 on the egg
hatching of Meloidogyne javanica in vitro conditions after 24, 48 ,72 houe. Data are the mean of four

replicates.Culumns with the same letters are not significantly different at 5% level according to LSD test
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Table 2.Effect of Trichoderma harzianum i25 on the activities of Meloidogyne javanica in tomato plants

No. of No. of Egg mass/gr No. of No. of J2/200 gr of
Treatment ;
eggs/eggmas root gall/1gr of root soil
Control - - - -
Nematode 118/00a 42/20a 55/20a 191/00a
T.harzianumi 25 - - - -
T.harzianumi 25+ Nematode 21/40b 16/40b 23/06b 27/20b

= B syl LSD Ryosy] ooll 70 ch.ﬂ); Ot 2 53 alie Gy > slyls slael il o Sl 8 1SS o Sl slas!

Ateas Hls

Data are the mean offivereplicates. Values with the same letters in each column are not significantly different at 5%

level according to LSD test
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Table 3. Effect of Trichoderma harzianum i2Son the indices of Meloidogyne javanica

Treatment Final Reproductive Multiplication Nematode
population(PF) factor (RF) rate(Mr%) Control(%NC)

Nematode 62917a 12/51a 100a 0b

T.harzianumi25+ Nematode 8942b 1/77b 14/21b 85/79a

Number with the same letters are not significantly different at 5% level according to LSD test

aio; JLS sluss 53 (guls sme ialS el harzianum
gl 2ol o sles aals b anslis jsM. javanica « ob)ﬂ
ol S s b aslie 5 Th3galir 5 fals
53T harzianum i25 alor dews o @2 70 Sl i @
S8l 5l Ol &S 5 gl Jos oo 3L A= G S8
ALy o 5 Lay aUlg 5 s L O
2ols S s 54 ge L;LA(.M:SL?)UJ&:»

S Js 5l Ol ks o

S o301 (S5 ax S OLaLS Saepss 5 Jsl s, b

(..i}ﬂ s Ol LS 51 Tharzianum 125 4lusL odl
e Dald Lajled pla b aalie 53 Slast o
3o e 5o o Lalalll odalie 70 CLAJJ ©ls
L aslin 53 5L Lo sl o551 QLS el
Gl (Aald) Wl ol 5 =Bl ot L Wl OlLS
e b Olse i i Sl me sl
oped sladyy elad o o3 Sl Sl poler 5000
Lot [l o3l 0lalS s J3 ey, dibe 5 (gls
o3 slass 0301 OLS 3 o 3T e s S s 2,6
e 500 03 B Ledd e (Sl oS 5 2B L

50 4 o ol pl S g3 e s Jy 8l tals

o WU I 5K ds ) 5 bl Jos 3350 55kl
an Ll s cpl oS AS Cailes duy 5o, JE sl
Y U8 8 s e el 48 aB S 0L s
Slge 05030 = (Al-Ameiri. 2009) 3L )15 o530
4 G)l_é aS Conlesls 9Lis T, Harzianum G)LB Eang
M. a8 aiysglad Cl 5o ey LB el
daaiyy 65, JB sbl 5 (gl sby) sl javanica
.J_ibﬁyv_ﬁdo;)ﬁﬁ);vﬁé;\xﬁ)vﬁénj sl
Q/JLMJQJJU@LSQSA.\.Z@)J}byUSL«S
OLHLSas 5 Jlelo 5 (1989) 0L (Kes rﬂLAJ:Jj(zool)
(Pandey et OLLSas 5 sdlosyls cplin (VYWAY)
g T Viridegjt_é S e slaglae 51al.2003)
Gk 3 505 eslizal 3 50 oS 5M. incognita s 5l lgs
sl OlalS aen s GELSen 5 5 Sl C,Lz,
Cea JLS slaws u,:..ﬁls T. VII'IdCLSLQA.iU} L: ol
e 3 4l 2l 8 T viride Cusesr 45 shas
ol 5l S 00 5 e ssY Camer 5 L sl
T sbald= L oblsS jls 5 5 55055 (2009) (s Y

YY



YA ATAY DL/ F okl / 0Y W/ LS slaslew

Polyphenol oxidase activity AU/mim/gfw

EEODO
HHZA

AHm

5

Days after inoculation

=2 S iy s 5lai 5 Trichoderma harzianum i25 Sjanb 51 55 (K pax 8 S 5 505lams 8 L V'l}ﬂ O PEI g TS

Pl oS :C.M. javanica » Sais, 5 $\ei :N. T.harzianum i25 g Tl IS Nls slus! .Meloidogyne javanica

(aals)

Fig 3.Polyphenol oxidase specific activity in tomato leaf inoculated with Trichoderma harzianum i25 and
Meloidogyne javanica. Data are the mean of three replicates. T: T. harzianum i25, N:root-knot nematode M.

javanica. C: Control
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Fig 4. Peroxidase specific activity in tomato leaf inoculated with Trichoderma harzianum i25 and Meloidogyne
javanica. Data are the mean of three replicates. T: T. harzianum i25, N:root-knot nematode M. javanica. C:

Control
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mean of three replicates. T: T. harzianum i25,N: root-knot nematodeM. Javanica, C:Control
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