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ABSTRACT: This study aimed to evaluate the efficacy of a new approach
in the control of the mole cricket, Gryllotalpa africana using Steinernema spp
{Siwa strain) ; Steinemmema riobrave ; Heterorhabditis bacteriophora (B} and
, (HPg3) under laboratory conditions. Entomopathogenic nematodes were
added at four concentrations (1000, 2000, 3000 and 4000 infective juveniles/
pot). Results revealed that, the use of Steinernema spp (Siwa strai:;) at 3000
1Js/ pot resulted 70%, 80% and 80% mortality after 6 days of the 1%, 2" and
3™ nymphal instars, respectively, while Steinemema riobrave at the same
concentrations caused 80% mortality of the 1, 2" and 3 nymphal instars
after 6 days. Concentrations of 4000 IJs of S. riobrave recorded 80%, 90%
and 90% mortality of the 1%, 2°° and 3™ nymphal instars after 6 days
respectively. The concentrations 4000 IJs of Heterorhabditis bacteriophora
(B} recorded 100%, 90% and 90% mortality of the 1°', 2’ and 3™ nymphal
instar after 6 days respectively, while Heterorhabditis bacteriophora (HPg;) at
the same concentrations caused 100% , 80% and 80% mortality against 1%
2" and 3° nymphal instars after 6 days ,respectively.

Key words: Gryllotalpa africana , Entomopathogenic nematodes,

Steinernema, Heterorhabditis.

INTRODUCTION

The Gryllotalpa africana has an economic importance as insect pest to
many plants in seedling stage causing great damage (El-Malki, 1990 and
Mohamed, 1993) Steinernemtids and Heterorhabditids are entomopathogenic
nematodes that have been recovered from many regions through out the
world. Entomopathogenic nematodes assoclated with bacteria, are
commercially available to control soil pests {Georgis and Manweiler, 1994 ;
Kella, 2004 and Shamseldean et a/,,1996}). This entomopathogenic nematode
is excellent biological control candidate. They selectively infect many insects
and a few other pests but do not adversely affect mammais or plants
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{Akhurst and Smith, 2002). The goal of this study is using Steinernema and
Heterorhabditis as a biological control agent against Gryllotalpa africana.

MATERIALS AND METHODS

1- Entomopathogenic nematodes:

The nematode population used in this research originated from applied
center for entomonematodes, Faculty of Agriculture, Cairo University, where
Greater wax moth Galleria mellonella was used as the host insect to in vivo
culture Steinernema spp {Siwa strain), Steinernema riobrave; Heferorhabditis
bacteriophora (By) and Heterorhabditis bacteriophora (HPg) (Kaya and
Stock, 1997). Infective juveniles were harvested from white traps (White,
1927). Live and active infective juveniles were used within the first week of
emergence from their host cadavers,

2- Rearing techniques of Gryllotaipa africana:

Adults of G. africana were collected from Sears-Ellayan locality, Minufiya
governorate, by the aid of light traps and used as a stock culture of G.
africana according to Wineriter et al,, (1991). Field collected aduits were
paired, and each pair was placed in a plastic jar of 1 kg capacity, filled with
450 gm dry sifted sand, and moistened with 125 mi. of water. G. africana food
was cohsisted of an equal mixture of ground maize seeds and ready chicken
food containing 15-20% animal protein. Aftet one week the female was
presumed to be mated and the male was removed. Containers were held at
25-28 °C in an incubator, Eggs were removed from the egg chamber at the
bottom of the container. Petri dish 10 cm was filled with 34 g of dry sifted
sand and 5ml of water. The dishes were stored on a shelf out of direct light.
Nymphs were removed as they hatch.

3- Application of entomopathogenic nematodes on the G.

africana:-

540 plastic pots {13 cm in diameter and 7 ¢cm height), each was filled with
250g sterilized sand and received 70 ml distilied water. These pots were
divided to three groups.

The first group 180 pots each pots contained one individual of the first
instar nymph of G. africana/pot and inoculated with nematode as follow:-

1-Ten pots inoculated with 1000 IJs of Steinernema spp (Siwa strain).
2-Ten pots inoculated with 2000 |Js of Steinernema spp (Siwa strain).
3-Ten pots inaculated with 3000 IJs of Steinernema spp (Siwa strain).
4-Ten pots inoculated with 4000 iJs of Steinernema spp (Siwa strain).
5-Ten pots inoculated with 1000 Ids of Steinernema riobrave.
6-Ten pots inoculated with 2000 lJs of Steinernema riobrave.
7-Ten pots inoculated with 3000 IJs of Steinernema riobrave.
8-Ten pots inoculated with 4000 lJs of Steinernema riobrave.
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9-Ten pots no inoculum of entomopathogenic nematode as check.
10-Ten pots inoculated with 1000 lJs of H. bacteriophora (HPg;).
11-Ten pots inoculated with 2000 |Js of H. bacteriophora (HPg;).
12-Ten pots inoculated with 3000 iJs of H, bacteriophora (HPgs).
13-Ten pots inoculated with 4000 IJs of H. bacteriophora (HPg;).
14-Ten pots inoculated with 1000 LJs of H. bacteriophora (By).
15-Ten pots inoculated with 2000 1Js of H. bacteriophora (By,).
16-Ten pots inoculated with 3000 IJs of H. bacteriophora (By).
17-Ten pots inoculated with 4000 Lis of 4. bacteriophora (B,).

18-Ten pots with no inoculum of entomopathogenic nematsds.

The second group 180 pots each pot contained one individual of second
instar nymph of G. africanal/ pot and the same above mentioned treatments.

The third group 180 pots each pot contained one individual of third instar
nymph of G. africanal pot and the same above mentioned treatments.

Nematode inoculum was added as a liquid suspension to the food (10 g/
pot). The mortality percentages of G. africana were counted after 2, 4 and &
days from the beginning of the experiment.

RESULTS AND DISCUSSION

Results showed that all treatments were satisfactory affect the different
nymphal stages of G. africana. The obtained results in Table {1) reveal that
the use of Steinernema sp. (Siwa strain) of 3000 infective Juveniles! pot
achieving 70 , 80, and 80 % mortality of the 1st, 2nd and 3rd nymphal instars,
after 6 days respectively, while Steinernema riobrave caused 80% mortality
of the 1st , 2nd and 3rd nymphal instars after 6 days at the same
concentration. Concentrations of 4000 lJs of S. riobrave recorded 80, 90 and
90 % mortality of the 1st, 2nd and 3rd nymphal Instars ,after 6 days ,
respectively..

Data in Table {2) reveal that, the application of H. bacteriophora (B20) at
the rate of 4000 IJs recorded 100, 90 and 90% mortality of the 1st, 2nd and
3rd nymphat instars, after 6 days , respectively.

Results also showed that H. bacteriophora (Hp88) in 4000 lJs recorded
100% mortality at the 1st nymphal instars , after 6 days. While concentrations
of 3000 lJs /pot recorded 60% mortality against the 1st, 2nd and 3rd nymphal
instars after 6 days, respectively.
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Table (1): Efficacy of four concentrations of two strains of Steinernema spp
on the mortality of different nymphal stages of G. africana.

% mortality at 2, 4 .6 days after treatment

Nematodes and
Concentrations 1* Instar nymph | 2" Instar nymph | 3™ Instar nymph

(Js) 2 4 6 2 4 6 2 4 6

day | day | day | day | day | day | day | day | day
l1000! 0 [ 20 20! 0 | 10 | 20 | 10 | 20 | 20

Steinernema | 2000 | 20 | 40 | 50 | 20 | 40 | 60 { 26 . 3% . &0

S
(Siwaf.,':,ain) 3000 | 30 | 40 | 70 | 30 | 50 | 80 | 30 | 40 | 80

4000 30 [ 60 { 70 | 30 | 50 ; 80 | 40 | 60 | 80

1000 | 20 | 30 ; 30 | 10 | 20 | 20 { 20 | 20 ! 30
Steinernema | 2000 | 20 | 30 | 50 | 30 | 40 | 60 | 30 | 50 | 60
riobrave {3000 | 30 | 50 | 80 | 40 | 80 | 80 | 40 | 50 | 80

L . S S SE—
‘; | 4000, 50 70 80 | 50 | 80 | %0 | 40 | 70 , 90 ,

| ]

Check o Jojo[o0oio0olojo 0o o

Table (2): Efficacy of four concentrations of two strains of Heterorhabditis sy
on the mortality of different nymphal stages of G. africana.

% mortality at 2,4 6 days after treatment ]

Nemz;toctiies a“l‘j 1* Instar nymph | 2™ instar nymph | 3" Instar nymph
concentrations (lJs
R T S B B R R

day | day | day | day | day | day | day | day | day
Booo 20 L 30 | 40 [ 10 | 30 | 40 | 20 | 30 | 30
Heterorhabditis 2000 | 50 | 50 | 70 | 40 | 50 | 60 | 40 | 50 | &0

bacteriophora L'-_“—*W*—“"—-h—““w’-"—‘“f%*“—“ﬂ—*—’*

(32:)} 3000 | 60 | 70 | 100 | 50 | 70 | 90 | 50 | 80 | 80

4000 | 60 | 80 (400 | 50 | 80 | 90 | 50 | 80 | 90

1000 O | 0 | 20| 0 [ 20 | 20| 0 | 20 | 20

Heterorhabditis | 2000 | 20 | 20 | 40 | 10 { 20 | 40 | 10 | 20 | 30
bacteriophora

(Hpes) | 3000 | 40 | 40 | 60 | 20 [ 40 | 60 | 20 W‘E‘Lffﬁ

1 4000 | 40 ' 50 /100 | 40 | 60 | B0 | 30 | 50 | 80

| ___Check [0 0jofofojojofofeo
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The obtained results illustrated in Fig. (1) showed that percentages of
mortality of the different insect stages of G. africana were increased by
increasing the concentrations of nematodes, Steinernema (Siwa- strain), S.
riobrave, H. bacteriophora (By) and H. bacteriophora (HPg}. The highest
mortality percentages (100%) of 1% nymphal instar , after 6 days, was
achieved by using 4000 lJs/pot of H. bacteriophora (By) or (HPgg).

Entomopathogenic nematodes are cbligate parasites of scil-living insects.
Nearly 80 species have been described from two genera .They are used
successfully as hiological control agents in several cropping systems to
reduce populations of scil insects . Their intendead effect on soil fond webhs is
to reduce the density of herbivorous insects, therehy protecting crop plants.
The symbiotic bacteria associated with sieinernematids, Xenorhabdus spp,
produce metfabolites that are toxic to insects.

These results are agree with those reported previously by (Kella, 2004)
who controlled the African mole cricket under laboratory and field conditions
by entomopathogenic nematodes . According to Woodring and Kaya {1988)
certain metabolites produced by entomopathogenic nematode or their
associated symbiotic bactetia Xenorhabdus spp were toxic to Gryllotalpa
africana . The bacteria rapidly multiply and kill the host within 48 hours by
septicemia.

Recently, Shamseldean, et al, (2008} studied the effect of Egyptian
entomopathogenic nematode isolates on some economic insect pests, they
conducted experiments to evaluate the infectivity of Heterorhabditis
bacteriophora and H.indica as biocontrol candidates against some economic
agricultural insect pests; Spodoptera littoralis, Agrotis ipsilon, Sesamia
cretica, Phthorimaea operculella and Spodoptera exigua,. The tested
nematode species grew faster in S./ittoralis and Ph.operculella larvae than in
the other host larvae, The survival of H.bacteriophora and H.indica in distiiled
water was affected by the two combined factors, exposure time and
temperatures. All individuals of H. bacteriophora and H. indica were viable
after exposure for 48 hours to temperatures ranged from 5-30°C. At lower
(0°C and -5°C) and higher temperatures (35 and 40°C), the survival decreased
especially at higher temperatures. Effect of temperature and exposure time
on the infectivity of the nematode H. indica (EASD77 isolate) and H.
bacteriophora (EASD98 isolate) was higher against S, fittoralis.

Finally it could be recommended that the use of Steinernema and
Heterorhabditis for controlling G. Africana ,especially on organic cultivars
gave satisfled control results if used in the field with high numbers , this will
be help in eliminating the use of chemical pesticides .
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Factors affecting the virulence of entomopathogenic nematodes.....
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Heterorhabditis bacteriophora. . Steinernema spp. 13 glasill st
Gryllotalpa africana (& &) jal) dadls, b
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") Al tad) aziad 3
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Steinernema spp (Siwa strain), S. (e Spda JO gaa jgb £00
riobrave Heterorhabditis. bacteriophora (B20) , H. bacteriophora
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