
Sarhad J. Agric. Vol.24, No.2, 2008 

EFFECT OF SOME INDIGENOUS ISOLATES OF Trichoderma harzianum ON ROOT 
KNOT NEMATODE, Meloidogyne javanica (TREUB) CHITWOOD 

 
Baharullah Khattak, Saifullah and Muazam Stephen 

 
ABSTRACT 
Soil and root samples of tomato were collected from root knot nematode-infested fields of fifteen different localities of Malakand 
and Swat (NWFP) Pakistan in 2006-07 and Trichoderma harzianum was isolated from these samples. These isolates were tested 
against Meloidogyne javanica (Treub) Chitwood in the in vitro. Isolates Th1 and Th9, collected from Jabban and Shamozai were 
more aggressive than other isolates against M. javanica. Culture filtrates (CF) of T. harzianum at different concentrations, 
(standard, 1:1, 1:10, and 1:100) were studied.  In vitro studies revealed that hatching of M. javanica eggs was inhibited by the 
action of culture filtrates and this inhibition was positively correlated with increase in the concentration of culture filtrates. 
Maximum inhibition of egg hatching (80.36%) was observed at standard concentration, followed by 68.08% at 1:1 and minimum 
inhibition (10.66%) was recorded at the lowest concentration. Isolates from Jaban and Shamozai significantly inhibited egg 
hatching of the nematodes. Parasitism of M. javanica eggs by T. harzianum ranged from 16.65% in control (T0) to 90.00% in 
isolates collected from Shamozai (Th9).  
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INTRODUCTION 
Root knot nematodes (Meloidogyne sp.) are sedentary 
endoparasites and are among the most destructive pests 
of agricultural crops. They are worldwide in 
distribution having a very wide host range. Average 
crop losses due to these nematodes in the tropical and 
sub-tropical countries are 15% annually. However, in 
vegetable crops, these losses may reach up to 50-80% 
(Walker, 1983). It has been estimated that in tomato 
fields 30% plants are affected by root knot nematodes 
and in certain areas, the tomato cultivation has been 
abandoned due to very poor yields on account of this 
disease (Agrios, 2004). The plants infected with root-
knot nematodes have an unthrifty appearance and often 
show symptoms of yellowing, rotting, wilting and 
premature shedding of the foliage with severe stunting 
that result in huge losses to the infected crops (Saifullah 
et al. 1990). 
 
Several problems are associated with the use of 
chemicals such as their poor penetration into the 
nematode eggs, rapid leaching and degradation, high 
cost and above all, chemicals are a serious threat to the 
environment. Biological control is an environment 
friendly alternative. A large number of biocontrol 
agents have been tested to manage root-knot nematodes 
with encouraging results. Trichoderma harzianum has 
been reported an effective biocontrol agent against root 
knot and other nematodes (Parveen et al., 1993, 
Saifullah and Thomas, 1996, Khan and Saxena, 1997, 
Hafeez et al, 2000 and Sharon et al., 2001). 
 
In vitro efficacy of T. harzianum isolates against 
Meloidogyne javanica (Treub) Chitwood is reported in 
this paper. 
 

MATERIALS AND METHODS 
Samples Collection 
Soil and root samples were collected from the 
rhizoshere of tomato (Lycopersicon esculuntum Mill. ) 
plants in the root knot nematodes-infested fields of 
Malakand and Swat Pakistan (Table-1). The top 3-5 cm 
of soil layer was removed and about 250cm3 of soil and 
10g of feeder roots were collected up to a depth of 
30cm (Santhosh et al., 2005). About 10   soil samples 
were taken from randomly selected fields in each 
locality. The samples were placed in polyethylene bags 
and brought to the laboratory of Plant Pathology NWFP 
Agricultural University Peshawar, for the isolation of T. 
harzianum.   
 
Isolation of Trichoderma harzianum from Soil 
T. harzianum was isolated from soil by using soil 
suspension method (Papavizas et al., 1982). The 
samples of each locality were mixed, homogenized and 
air-dried. Soil suspension was prepared by adding 1g of 
air-dried soil to 199 ml of sterile distilled water (1: 200 
dilutions). The suspension was hand stirred for 1 min. 
One ml aliquot from the suspension was spread on Petri 
plates, containing Trichoderma Selective Media 
(TSM). The ingredients used for the preparation of 
TSM were: MgSO4 7H2O (0.2g), K2HPO4 (0.9 g), KCl 
(0.15 g), NH4NO3 (1.0 g), Glucose (3.0 g), Rose Bengal 
(0.15 g), Agar (20.0 g), and distilled water to make final 
volume 1000 ml and autoclaved at 121oC for 15 min. 
The biocidal ingredients were; Chloramphenicol 
(0.25g), PNCB (0.2g), Captan (0.2g), Ridomil (1.6g). 
They were mixed with 50ml of cold sterile distilled 
water and added to autoclaved basal medium (Askew 
and  
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Laing.1993).  The plates were incubated at 25± 10C for 
1 week. 
 
Isolation of Trichoderma harzianum from Infected 
Roots 
Roots of tomato, infected with Meloidogyne spp. were 
excised into 1cm small pieces, surface sterilized with 
0.1% HgCl2 for 30 seconds, washed three times in 
sterile distilled water (SDW) and transferred to Petri 
plates containing TSM. Five plates per sample were 
incubated at 25±1°C and observed for the growth of T. 
harzianum isolates. 
 
Isolation of Trichoderma harzianum from Eggs, and 
Egg Masses  
Eggs and egg masses of Meloidogyne spp. were surface 
sterilized with 0.1% HgCl2 for 30 seconds and then 
transferred to TSM and incubated at 25±1°C for seven 
days. T. harzianum thus isolated from each locality was 
sub cultured and identified using key of Barnett and 
Hunter (1972). 
 
Identification of T. harzianum  
For identification of Trichoderma at species level, pure 
cultures were sent to the Museum of Natural History 
Islamabad, Pakistan. 
 
Preparation of Culture Filtrates (CF) of Trichoderma 
harzianum 
Small blocks of about 2mm diameter from the pure 
cultures of each isolate of T. harzianum were 
transferred to potato dextrose broth (PDB) and kept at 
25±1°C in a shaking incubator at 60 stroke/min for 10 
days. The liquid cultures were passed through filter 
paper (Wattman No.1) to obtain spore-free filtrates and 
designated as standard (Amer et al., 1999). Serial 
dilutions (1:1, 1:10 and 1:100 V/V) of T. harzianum 
culture filtrates in water were prepared subsequently. 
 
Parasitism of Meloidogyne javanica Eggs  
Eggs of M. javanica were surface sterilized with 0.1% 
HgCl2 for 15 seconds, washed with sterile distilled 
water thrice and transferred to the 7-days old culture of 
T. harzianum @ 20 eggs per plate. Each treatment was 
replicated 10 times. Eggs placed on water agar served 
as control. Eggs were then transferred from T. 
harzianum culture into sterile distilled water after four 
days of incubation at 25oC. The experiment was 
repeated, data were taken on egg mortality and the two 
data were combined for statistical analysis. 
 
Inhibition of Egg Hatching 
Eggs of M. javanica were surface sterilized with 0.1% 
HgCl2 for 15 seconds, washed with sterile distilled 
water three times and transferred to the serial dilutions  

of culture filtrates of T. harzianum. There were 15 
treatments with 6 replications and each replication 
contained 50 eggs. The treatments were arranged in 
Completely Randomized (CR) design. The data were 
recorded on egg hatching after seven days of incubation 
at 30 0C. The trials were performed two times and 
results were combined for statistical analysis. 
 
Statistical Analysis 
Means were separated with Fisher’s Protected Least 
Significant Difference (LSD), using MSTATC 
computer software (Steel and Torrie, 1980).  

 
RESULTS AND DISCUSSION 
According to Table I, all the isolates of T. harzianum 
showed significant infection of M. javanica eggs. The 
percent egg infection in the cultures varied from 58.35-
90.00 as compared with 16.65% in control. The highest 
(90.0%) egg infection was recorded in isolate 9, 
collected from Shamozai, while the lowest egg 
infection (58.35%) was recorded in isolate 14 collected 
from Charbagh. Morgans-Jones et al. (1991) isolated T. 
harzianum from the Meloidogyne eggs. Dos Santos et 
al. (1992) reported T. harzianum as an effective egg 
parasite of M. incognita.  T. harzianum was able to 
grow on the egg surface and penetrated the egg shell 
(Saifullah and Thomas, 1996). Saifullah (1996a, b & 
c) has used T. harzianum against potato cyst 
nematode (Globodera rostochiensis) with excellent 
results. The present study may indicate that T. 
harzianum is an egg parasite of root knot nematode. 
Different species of Trichoderma have different modes 
of penetration (Dumas and Boyonowski, 1992). The 
variation in egg infection by the T. harzianum isolates 
can be related to genetic variability among the isolates 
yielding difference in infectivity. 
 
Data in Table-II showed that various isolates of T. 
harzianum inhibited hatching of M. javanica eggs and 
was negatively correlated with the concentration of the 
culture filtrates of T. harzianum. The highest inhibition 
of egg hatching (80.36%) was recorded in standard 
concentration followed by (68.08%) in 1:1, while the 
minimum egg hatching inhibition (7.02%) was 
observed in 1:100 concentration. 
 
The significant interaction between the isolates and 
concentrations showed that the effectiveness of all 
isolates markedly decreased upon dilution. Fungi 
release toxic metabolites/enzymes into the medium in 
which they grow (Saksirirat and Hoppe, 1991). 
Trichoderma spp. have been reported to produce 
chitinases into the culture (Chet and Baker, 1981), 
which might help in the inhibition of egg hatching. 
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CONCLUSIONS AND RECOMMENDATIONS 
In light of the present studies, it was noted that the 
antagonistic activity of T. harzianum against root-knot 
nematodes make it appealing alternative to chemical 
control. It is suggested that further investigations must 

be done to test the efficacy these isolates against RKN 
under field conditions. 
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Table I        In Vitro parasitism of Trichoderma harzianum (Th) isolates on Meloidogyne javanica eggs 

Treatment Number of infected egg % egg infection 
To  (Water agar) 3.33 g 16.65 
T1 (Th from Jaban) 17.33 a 86.65 
T2 (Th from Heroshah) 17.00 ab 85.00 
T3 (Th from Sakha kot) 14.33 cde 71.65 
T4 (Th from Dargai) 14.33 cde 71.65 
T5 (Th from Dobandi) 13.33 ef 66.65 
T6 (Th from Werter) 14.67 bcde 73.75 
T7 (Th from Thana) 14.33 cde 71.65 
T8 (Th from Zarakhela) 16.00 abcd 80.00 
T9 (Th from Shamozai) 18.00 a 90.00 
T10 (Th from Kabal) 14.00 def 70.00 
T11 (Th from Sharifabd) 16.67 abc 83.35 
T12 (Th from Barikot) 12.67 ef 63.35 
T13 (Th from Matta) 13.00 ef 65.00 
T14 (Th from Charbagh) 11.67 f 58.35 
T15 (Th from Mingora) 17.00 ab 85.00 

 LSD Value (P<0.05) = 2.471 
 
Table II      Inhibition of Meloidogyne javanica egg hatching in culture filtrates of Trichoderma harzianum 

Number of unhatched eggs in culture filtrates Treatment 
Standard 

(100% Con.) 
1:1 1:10 1:100 

 
Means 

T1 (Th from Jaban) 47.33 38.67 19.33 7.33 28.17ab 
T2 (Th from Heroshah) 46.00 40.00 19.67 8.00 28.58 ab 
T3 (Th from Sakha kot) 40.00 35.00 18.00 6.67 24.92 c 
T4 (Th from Dargai) 34.67 29.00 15.33 5.33 21.08 h 
T5 (Th from Dobandi) 37.00 32.00 13.67 6.00 22.17e-h 
T6 (Th from Werter) 39.00 32.33 14.33 6.33 23.00 def 
T7 (Th from Thana) 39.67 32.00 14.67 6.33 23.17 de 
T8 (Th from Zarakhela) 36.67 29.33 14.67 5.67 21.58 gh 
T9 (Th from Shamozai) 46.33 38.00 16.67 8.33 27.33 b 
T10 (Th from Kabal) 40.33 35.67 14.00 5.67 23.92 cd 
T11 (Th from Sharifabd) 36.67 31.67 12.33 5.00 21.42 gh  
T12 (Th from Barikot) 37.67 33.33 13.67 6.00 22.67d-g  
T13 (Th from Matta) 37.33 32.00 12.33 5.33 21.83 fgh  
T14 (Th from Charbagh) 37.33 31.67 12.33 5.33 21.67gh  
T15 (Th from Mingora) 46.67 39.00 19.67 10.33 28.92 a  
Means 40.18A 

(80.36%) 
34.04B 

(68.08%) 
15.38C 

(30.76%) 
6.51D 

(13.02%) 
 
 

LSD Value for culture filtrates (P<0.05) =0.657,  
LSD Value for treatments (P<0.05) =1.272 
LSD Value for interaction (P<0.05) =2.545 
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