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Table 1. Distribution of soil and root knot nematode infected root samples and repeated isolation of the fungus Trichoderma in
samples of the studied sites.
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Table 2. Types of the fungi Trichoderma which were isolated from the studied sites and dimensions of isolates' structures

(magnification 400 x).
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Luolkl)  fled Jkd 44 £l £l
Chlamydo- &gl (@'aludl)  Diameter of Diameter Al
spores Conidia Dimensions lateral of central dial) [ $i/dakatalf a5l
diameter diameter of phialides branches axis M}d\ & Y Region/type of No. of
(pm) (n) (pm) (num) (pm) Fungal species sample isolate
10.2 3.6 2.5%8 1.2 3.6 T. viride EEPULITEN 1
Soil/Jableh
9.6 4.5 2.5%9.5 2.4 2.4 T. viride Loushok 2
Soil/Tartous
10.7 3.5 2.7%9 - 3.2 T. longibrachiatum e Cali)/Adasu) 3
Unsterile female/
Lattakia
11.2 2.5 2.7x8 - 2.5 T. longibrachiatum oan /ol 4
Sterile egg mass/
Banyas
9.6 4.5 2.5%8.5 1.2 1.68 T. viride /ol 5
Soil/Banyas
9.6 4 2.5%9 1.2 1.76 T. viride 4 /A8 6
Soil/Lattakia
6.3 2.5 3x4.5 1.2 2.16 T. harzianum i yyala 7
Soil/Jableh
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Table 3.Effect of different concentrations of local Trichoderma isolates filtrates on M. incognita egg hatching inhibition in

comparison with con trols, one week after incubation at 25 °C.

Aald (B (paddll Gl ubh adal (%) 4 siall dpudl
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Percentage (%) of eggs hatching incubated in Trichoderma filtrate

at concentrations of’:
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0% Distilled water 4 padl) < al)
(Control 2) %50 %75 %100 Fungal isolates
10.2 a7l3 ab 82.9 a97.6 Isolate 1 (T. viride) 1 4=l

10.2 a70.9 ab 81.6 a90.1 Isolate 2 (T. viride) 2 4=l

10.2 a7l.l ab 82.7 a97.5 Isolate 3 (T. longibrachiatum) 3 & a1l

10.2 ab 64.5 abc 79.1 b 80.8 Isolate 4 (T. longibrachiatum) 4 a1 3l

10.2 b 60.1 c70.8 b 81.6 Isolate 5 (T. viride) 5 412l

10.2 ab 64.6 be 76.4 ab 87.1 Isolate 6 (T. viride) 6 &1l

10.2 a70.5 a86.4 a98.1 Isolate 7 (T. harzianum) 7 &1 =l

10.2 a69.2 ab 83.7 a97.3 (T. harzianum) Biocont s Jtaill juasivdl)

10.2 c22.9 d37.7 c4l4 (1 2L3) PDB s 4ali ) %0

0% Filtrate of PDA medium (control 1)

%695 A8 (5 siwe 2ie Sy HLid) o Talaie] 1 sine Caliad Y 4513 2 gandl 8 ABlaia Co g o de griall C¥ 2l
Means followed by the same letters in the same column are not significantly different based on Duncan’s test at P=0.05.
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Table 4. Effect of different concentrations of local Trichoderma isolates filtrates on movement inhibition of M. incognita
larvae in comparison with controls, one week after incubation at 25 °C.
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Means followed by the same letters in the same column are not significantly different based on Duncan’s test at P=0.05.

Abstract
Yaziji, M., N. Allouf and R. Kassam. 2013. Effectiveness of filtrates of local isolates of Trichoderma fungi to control
different stages of root knot nematode (Meloidogyne incognita) under laboratory conditions. Arab Journal of Plant
Protection, 31(3): 252-261.

Effectiveness of filtrates of seven local isolates of the fungus Trichoderma against root-knot nematode (Meloidogyne incognita
Goeldi) was assessed under laboratory conditions compared with that of the commercial product filtrate Biocont (T. harzianum) during 2010-
2011. These fungi were isolated from the soil and egg masses and nematode females were extracted from the tomato-infected roots under
green house conditions along the Syrian coast. These fungi were identified as T. longibrachiatum Rifai, T. harzianum Rifai and T. viride
Pers. ex S.F. Gray. Local Isolate No. 7 (T. harzianum) gave highest egg hatching inhibition at concentrations of 100 and 75%, which resulted
in 98.1 and 86.4% inhibition, respectively, whereas the commercial product, using the same concentrations, gave 97.3 and 83.7% inhibition,
respectively. Most filtrates of local Trichoderma isolates inhibited nematodes larvae movement more than the commercial product Biocont.
Filtrate of isolate No. 1 (T. viride) gave highest larvae movement inhibition at 100% concentrations and reached 98% inhibition, compared
with 93.7% inhibition for the commercial product. Filtrate of isolate No. 3 (T. longibrachiatum) gave the highest inhibition of nematode
larvae movement (94.8%) at 75% concentrations followed by filtrate of isolate No. 1 (T. viride) which gave 92.3% inhibition, and filtrate of
isolate No. 4 (T. longibrachiatum) which gave 92.0% inhibition, compared to the commercial product which gave 81.1% inhibition.
Keywords: Trichoderma, Meloidogyne, Biological control, Nematophagous fungi.

Corresponding author: Maysa Yaziji, Department of Plant Biology, Faculty of Science, Tishreen University, Lattakia, Syria,
Email: Ramikassam1982@yahoo.com

References

&bl

AR (a8 cliia salae) bl A Akl Al oyl il Gl 5 4 all daslaadl 2000 Hganae e ol L1
((Biad ¢ yaigall yoad c2aal) daal g aidl) #Sla e Aaiin 684 L e pall Galil jla ¢ e g )l Radla
=il o) 2006 ¢ s S 3 035 23419 A g A3 daaly ajlall deal (lihal b5 g dn gl 2
.A-198 4xia (BC32 dmanll Hlaal Ap el glaldl G bl hgles 2010
Sixi 13 gilasi jean Al 2 1989 Azan denag Jgda (AL 4 dadia 1242 .0 clall 448 5 Ay jal
g sinl @ili5 Ly sme (B e a5 Al ABlad) e 53a) 2006 sy g el Gugady ol sy ol 3
Andia [3 s cals daals 20 ol Meloidogyne _siall sad 13 silasi (e JS) Ala Y] AadlSdl)
8l (= ye dnilSa 1 2002 (29 ke Ly gia &l 5 Rotylenchulus reniformmis 4518l 12 silasill 5 javanica

(Rhizoctonia solani Kiihn) osslbal/Usladl e ¢ sl

259 Arab J. PL Prot. Vol. 31, No. 3 (2013)

saizall Gyl Gladle QUS Lo sSyl il sk alasiuly



19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Carter and J.N. Sasser (eds.). North Carolina State
University, Raleigh.

Barnett, H.L. and B. Hunter. 1972. Illustrated
Genera of Imperfect Fungi. 3™ eds. Burgess
Publishing Comp. Minnesota state. USA. 241 pp.
Blaxster, M.L. and W.M. Robertson. 1998. The
cuticle in free-living and plant parasitic nematodes.
CAB Internal, Willingford, U.K. Pages 25-48.
Dababat, A.A. and R.A. Sikora. 2007. Use
Trichoderma harzianum and Trichoderma viride for
the Biological control of Meloidogyne incognita on
tomato. Jordan Journal of Agricultural Sciences, 3:
297-309.

Domsch, K.H., W. Gams and Traute-Heidi
Andrson. 1980. Compendium of Soil Fungi volume
1. Academic Press. Germany. 859 pp.

El-Sherif, A.G. and Amona F.A. Ismail. 2009.
Integrated management of Meloidogyne incognita
infecting soybean by certain organic amendments,
Bacillus thuringiensis, Trichoderma harzianum and
Oxamyl with reference to NPK and total chlorophyll
status. Plant Pathology Journal, 8: 159-164.

Freire, F. and J. Bridge. 1985. Parasitism of eggs,
females and Juveniles of Meloidogyne incognita by
Paecilomyces lilacinus and Verticillium
chlamydosporium. Fitopatologia brasileira Brazil, 10:
577-596.

Goodey, J.B. 1963. Laboratory Methods for work
with Plant and Soil Nematodes. Technical Bulletin
No. 2, Nematology Department, University of
London. Pages 1-20.

Goswami, B.K. and S. Singh. 2004. Fungal
bioagents for management of root-knot nematode in
tomato. Pesticide Research Journal, India, 16: 9-12.
Khan, H.U., R. Ahmad, W. Ahmed, S.M. Khan
and A. Khan. 2002. Evaluation of the combined
effects of Paecilomyces lilacinus and Trichoderma
harzianum against root-knot disease of tomato.
Biological Research, 3: 139-142.

Khan, H.U., W. Ahnad, R. Ahmad and M.A. Khan.
2001. Evaluation of culture filtrates of different fungi
on the larval mortality of Meloidogyne incognita.
Pakistan Journal of Phytopathology, 12: 46-49.
Khattak, B. 2001. Biological control of Meloidogyne
Javanica (TREUB) chitwoodwith  Trichoderma
harzianum Rifai on tomato. Pakistan Agriculture
Database, 2: 571-575.

Khattak, B. 2008. Biological management of Root
Knot Nematode Meloidogyne incognita with
Trichoderma harzianum Rifai in tomato. Adapted
from a thesis submitted for the degree of doctor of
Philosophy at the Faculty of crop protection sciences,
NWEP Agriculture University Peshawar, Pakistan,

157 pp.
Khattak, B., Saifullah and H. Khan. 2002.
Biological control of root-rot nematode with

Trichoderma harzianum Rifai. on tomato. Scientific
Khyber,15: 85-94.

Lamberti, F. 1984. Nematode problems of the
Mediterranean coastal stripe in the Syrian Arab
Republic. Nematologia Mediterranea, 12: 53-64.

(Trichoderma koningii Oudem.) &Y e (an aladiuly
13-6 :20 dpall bl 48 g ddse Jiia-ga 58 5181 65 e
a8l A pride A )3 12002 L2k Wl g z3a ¢ i)
iy ola La sl 5l ) shad o) 5il (g dilise Y e Aileld
A el Ll 48 5 s A0 il A ghiall dua yaall ) pdadl
.83-77 :20

Lo ddla dlaa dana (Al Laluf (g ¢l
=¥ e 2010 ol g g2 g c2g e L ¢ msal)
A illy A gaiall A jaall ) sdadll amy dadlSa 8 A ladll
Cliga ) 8 allaall/ssa il e g al) adad ) slan g
61-48 128 ¢y el ) 45 Alae ALY

dara dgdla dlaa daaa o lidad uuj (e ¢l
Dsdall akai 13 il AadlSa 2006 el £ g9 )
AUE laainly 5 ) gaidl/alaledall e 4 iy Al siial) (gl 5aY1 5
cladle QU Aleatiall 5 de sliall J saa) e ayalall
23-19 «lall 48 5 o 5 1ol fulil) o jall paipall (&gl
REPCVIRNIEN cg;).aﬁ sliia salae) <2006 ).ma}.\/@‘t\!\ s
3siad ol yaisall y s 2 an¥) 2eals oa il 2Oa
A-119 Asdiall a3 5 N 21 padlall i ) gy ) g

AadlSs 2007 A9 e Ly (Aasda £ s (goka ¢ madd)
(Rhizoctonia solani aklelall/s ; saiall <l jabs Ja géus (2 e
Trichoderma koningii Oudem. Jadll alaaiuls Kiihn)
Gl A g Ao e o s8I0 63 JoY g5l (panaall
27-15 125 dy el

Ayl Ayl 4y seanll 2008 JAsibasy) de sanall
cL..aA:}[\ 4\_1%34 ‘gc\))'l\ CM}”} fmbjl\ BJ\)}
=

DA 2005 sl i) mluay Gua AR gl
Gat Glall Alia jas ans e Biocont s sl anall 3616
M bl sl odadly dsesddl sl ik
) (omale) &y gual) il

s g sl Gany aladiul Aul )3 ¢ 2009 .z sda oy s
Bipolaris _hdll Ax8l<a 8 45 Jal 528 Trichoderma
140 «ls Andla ¢aglall A0S ¢ oinala Aluy sorokiniana
Asdin

DAl 2007 el gluay gl gai ol B g ra
= Meloidogyne sp. Jsiall e 13 giles slael sk
Aaigh 8 rialall Aa o dail chaef Al o laadldl il
Anin 87 Ay s AED (5 dnaln el 53

CUS - el maai bl 2005 LGl o ghay
Ania 327 Ay g ABNUN ¢ i daals | adla

10

A1

a2

13

14

15. Abd, E.L., H. Moity, F.W. Riad and S. El-Eraki.

16.

17.

18.

1993. Effect of single and mixture of antagonistic
fungi on the control of root-knot nematode
Meloidogyne incognita. Egyptian Journal Agriculture
Research, 71: 91-100.

Agrios, G. 2005. Plant Pathology. 5". Ed., Elsevier
Academic press, University of Florida, USA. 948 pp.
Al-Qasim, M., W. ABO-Gharbieh and K. Assas.
2009. Nematophagal ability of Jordan isolates of
Paecilomyces variotii on the Root-Knote Nematode
Meloidogyne javanica. Nematologia Mediterranea,
37:53-57.

Barker, K.R. 1985. Nematode extraction and
bioassays. Pages 18-35. In: advanced treatise on
Meloidogyne, Vol 2, Methodology. K.R. Barker, C.C.

(2013) 3 22 (31 b ey adl cilyil) 485 Aaa 260



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

5s.

Saifullah and B.J. Thomas. 1996. Studies on the
paratism of Globodera rostochiensis by Trichoderma
harzianum using low temperature scanning electron
microscopy. Afro-Asian Journal Nematology, 6: 117-
122.

Sharma, D.D. 1999. Effect of culture filtrates of
biocontrol agents on larval mortality of Meloidogyne
incognita in comparison with Rugby 10G. India
Journal Sericulture, 2: 152-154.

Sharma, M. and S.K. Saxena. 1992. Effect of
culture filtrates of the Rhizoctonia solani and
Trichoderma viride on hatching of larvae of root-knot
nematode  (Meloidogyne  incognita),  Current
Nematology, 3: 61-63.

Sharon, E., E.M. Bar, I. Chet, E.A. Herrera, O.
Kleifeld and Y. Spiegel. 2001. Biological control of
the root knot nematode Meloidogyne javanica by
Trichoderma harzianum. Phytopathology, 91: 687-
693.

Siddiqui, I.A. and S.S. Shaukat. 2004. Trichoderma
harzianum enhances the production of nematicidial
compounds in vitro and improves biocontrol of
Meloidogyne javanica by Pseudomonas fluoresces in
tomato. Letters in App. Microbiol., 38: 169-175.
Siddiqui, I.A., A. Zareen, M.J. Zaki and S.S.
Shaukat. 2001. Use of Trichoderma species in the
control of Meloidogyne javanica root knot nematode
in okra and mungbean. Pakistan Journal of Biological
Sciences, 4: 846-848.

Singh, R. and K. Sitaranaiah. 1994. Plant pathogens
of the plant parasitic Nematodes. Oxford and IBH
Publishing, India. 435 pp.

Spiegel, Y. and I. Chet. 2004. Mechanisms and
improved biocontrol of the root-knot nematodes by
Trichoderma spp. Springer Link-Integrated Pest
Management, 3: 169-175.

Stepen, S.M. and B. Khattak. 2007. Isolation of
Trichoderma harzianum and in vitro screening for its
effectiveness against root-knot nematodes
(Meloidogyne sp.) from Swat, Pakistan. Pakistan
Journal of Nematology, 25: 313-322.

Sukumar, J., S.D. Padma and U.D. Bongale. 2005.
Biological control of mulberry root-knot nematode
Meloidogyne incognita by Trichoderma harzianum.
Internal Journal Entomology India, 8: 175-179.
Zareen, A., M.J. ZAKI and A. Ghaffar. 1999.
Effect of culture filtrate of fungi in the control of
Meloidogyne javanica, root knot nematode on okra
and broad bean. Pakistan Journal of Biological
Sciences, 2: 1441-1444.

Received: January 14, 2012; Accepted: June 24, 2012

261 Arab J. PL Prot. Vol. 31, No. 3 (2013)

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Mac Faddin, J.F. 1985. Media for isolation-
cultivation-identification-maintenance  of medical
bacteria, Williams & Wilkins, Baltimore, MD, vol.1.
Mahfouz, M.A. and S.A. Kabeil. 2010. Management
of the root-knot nematode, Meloidogyne incognita on
tomato in Egypt. Journal of American Science 6: 256-
262.

Meyer, S.L., D. Roberts, D. Chitwood, L.K. Carta,
R.D. Lumsdden and W. Mao. 2001. Application of
Burkholderia cepacia and Trichoderma virens alone
and in combination Against Meloidogyne incognita on
Bell pepper. USA, Nematropica, 31: 75-86.

Meyer, S.L., S.I. Massoud, D.J. Chitwood and D.P.
Roberts. 2000. Evaluation of Trichoderma virens and
Burkholderia cepacia for antagonistic activity against
root-knot  nematode,  Meloidogyne incognita.
Nematology, 2: 871-879.

Monoson, H., T.D. Conway and R.E. Nelson. 1975.
Four endoparasitic nematode destroying fungi isolated
from Sand Ridge State forest soil. Mycopathologia
Illinois, 57: 59-62.

Naserinasab, F., N. Sahebani and H. Reza
Etebarian. 2011. Biological control of Meloidogyne
javanica by Trichoderma harzianum BI and salicylic
acid on Tomato. African Journal of Food Science, 5:
276-280.

Pathak, K.N. and B. Kumar. 1995. Nematotoxic
effects of Trichoderma harzianum culture filtrate on
second joveniles of rice root knot nematode. India
Journal Nematology, 2: 223-224.

Pathak, K.N., R. Ranjan, and U.B. Kumar. 2005.
Bio-management of Meloidogyne graminicola by
Trichoderma harzianum and T. virens in rice. India,
Annals of Plant Protection Sciences, 13: 2.

Perry, R.N., M. Moens and J.L. Starr. 2009. Root-
knot Nematodes. Department of Plant Pathology and
Microbiology, Texas University, USA. 488 pp.
Persoon, C.H. 1794. Fungal Database Nomenclature
and Species Bank Online Taxonomic Novelties
Submission, Administered by the International
Mycological Association, Neues Magazin fiir die
Botanik, Romer, 1- 92.

Rifai, M.A. 1964. A Revision of the Genus
Trichoderma. Adapted from a thesis submitted for the
degree of master of science at the Faculty of Pure
science, University of Sheffield, England, 55 pp.
Rifai, M.A. 1969. Fungal database nomenclature and
species bank online taxonomic novelties submission,
administered by the International Mycological
Association, Mycological Papers 42-116

2012/6/24 1 553 o 438 gal) )5 €2012/1/14 2p35u) G s



