


Strawberry Root Beetle Biology and Control Measures  by Using Entomopathogenic Nematodes 

1

2 3 4

1

2

3

4

Scarabaeidae Coleoptera

Mimela schneideri  Ohaus, 1905  

1 3-10

 10-20  3  2-3  1-2 

 3  5-20 

 30 

 1-2 

10-30

 2-20  2 

Steinernema carpocapsae S. glaseri   (88%)
 2 

RCB    4   4
- S. carpocapsae  1.25x106 /  10 /  900 
-  S. glaseri  1.25x106 /  10 /  900 
- chlorpyrifos (Lorsban 40% EC)  3 /  20 
-  (control)



2

 4 

S. carpocapsae   S. glaseri

chlorpyrifos

 control

 2 
control



3

Strawberry Root Beetle Biology and Control Measures

by Using Entomopathogenic Nematodes 

Vacharee  Somsook1

Usanee  Chattrakun2 Suttisan  Pimpasalee3 Narongchai  Pipattanawong4

1Plant Protection Research and Development Office, Department of Agriculture, Bangkok 10900  Thailand 
2 Royal Project Foundation, 65 Suthep Road, Chiang Mai  50200, Thailand 
3The Queen Sirikit Institute of  Sericulture 
4Agro Ecology Research and Development Institute, Kasetsart University 

ABSTRACT

Being a major Coleopterous pest among the Thailand newly-found strawberry root beetle 

species, Mimela schneideri Ohaus (Coleoptera; Scarabaeidae) needed investigation to get more 

details concerning its life history leading to find the most effective control alternatives.  The study 

was conducted under laboratory and field condition from May 2004-January 2006 at Chiang mai 

Research Station of  Royal Project.  The result showed that the oval, creamy white eggs were laid 

and deposited 3-10 cm.  deep in soil, hatching within 10-20 days.  The larval period was 2-3 

months long, comprising 3 instars, the 1st  and 2nd instars are creamy white while the 3rd instars 

turning yellowish.  The pupation took place 30 cm.  deep from a soil surface, the pupae covered 

with a solid earth case.  Adult emergence from the soil (1-2 hours after sunset) regularly occurred 

from late April to June each year.  They appeared to feed on host plant and mate during night and 

then returned under ground before dawn. 

After the two species of entomopathogenic nematode, Steinernema carpocapsae and  S.

glaseri were tested successfully against larvae of  strawberry root beetle under laboratory 

condition, the field experiment was conducted in the growing area of Samung district, Chiang mai 

province.  4 locations farmer plantations were selected during June-November 2005.  The  

experimental design in each location was RCB with 4 replications and 4 treatments including the 

two nematode species compared to the most effective chemical insecticide used by farmers in the 

area; chlorpyrifos (Lorsban 40% EC) and the treatments of water spraying as control.  The 

suspension of each nematode species was applied in the soil for 2 times (30 days interval) at the 

rate of 1.25x106IJs/10m2/900 ml.   After each application,  the number of dead plants caused by 
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the root-damaging white grubs in each treatment were recorded until the end of harvesting period.        

The result showed that using both of nematode species and the chemical insecticide have the same 

effectiveness against larvae of strawberry root beetle.  In the location where chemical insecticide 

resistance of the white grubs occurred, using S. carpocapsae and S. glaseri were significantly 

more efficient than spraying chlorpyrifos. 
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  Steinernematidae   Heterorhabditidae  

  (White grubs)  

  Japanese beetle, Popillia japonica

Steinernema glaseri  Heterorhabditis bacteriophora 

 P. japonica  (Wright et al., 1988;  Villani and Wright, 1988; 

Klein, 1990; Klein and Georgis, 1992; Selvan et al., 1993)  S. carpocapsae 

(Georgis and Gaugler, 1991)   

S. glaseri H. bacteriophora  ( )

S. carpocapsae

S. glaseri H. bacteriophora  (Lewis et al., 1992)   

Cui  (1993) S. glaseri S.

carpocapsae Popillia japonica  2 

 (cuticle) 

 (spiracle) S. glaseri

S. carpocapsae  4-6 

 80% 
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(mid gut, gastric ceaca) 

Toba  (1983)  2 Neoaplectana carpocapsae

(=Steinernema carpocapsae) S. glaseri  Colorado potato beetle (CPB)  

Leptinotarsa decemlineata   sugarbeet wireworm (SBW) Limonius califernicus

S. carpocapsae  SBW S. glaseri

 CPB  2 

S. carpocapsae

CPB  100%  13  157 . 1 . .   

LC50  6  47.5  1 . .  SBW 

S. carpocapsae  393 . .  100% 

Sosa and Beavers (1985)  3 

S. carpocapsae  (All, Mexican, and Breton strains), S. glaseri H.

heliothidis Ligyrus subtropicus  5,000 

 1 S. glaseri  3 

S. glaseri  250  4,000 

1

S. carpocapsae

 ( ,  2534 )  ( ,

2534 )  (2541) 

(2545)  4 S. carpocapsae S. riobrave S. glaseri

H. bacteriophora S. glaseri

 100%  3 

S.

carpocapsae
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  2  
 2

2.1

 CRD  4  4 

2.1.1. Steinernema  carpocapsae 14,000 / 70 . ./  1 
2.1.2. Steinernema  glaseri 14,000 / 70 . ./  1 
2.1.3. Steinernema  riobrave 14,000 / 70 . ./  1 
2.1.4. (control)

- 3

10

- 7,000 / .
- 7x10x7 .
- 5 .
- 2

. (14,000 / / 70 . .)
- 1 2

 1-2.5 . 2.6-3 . 4 10

- 25o

- 24

  5
-

 -
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2.2  Steinernema carpocapsae   S. glaseri

 RCB  4  4 

2. 2.1. Steinernema  carpocapsae 1.25x106 / 10 . ./  900 .
2.2.2. Steinernema  glaseri 1.25x106 / 10 . ./  900 .
2.2.3.  chlorpyrifos (Lorsban 40% EC)  3 /  20 / 10 . ./  900 .
2.2.4. (control)         

-  1  (
)

 1.25x106 / 10 . .  30 
2 chlorpyrifos  3 /   20 

-  (7 )
 ( - )

-   (7 )
  1  4 /

-

7.5x10x5.5 .
- Galleria mellonella   4-5  

10 25-26o  48   (2 )
 -   

-

-
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 Scarabaeidae  Coleoptera  Mimela schneideri Ohaus

 1 Mimela schneideri
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 :  2.5-3  1.5 
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 :

3-5

  Table 1 Measurements of weight, length, width, head capsule of white grubs in each instar  (n=5). 

Instars Weight (g) Width (cm.) Length (cm.) 
Head capsule 

(cm.)

First 0.08 0.32 1.38 0.30 

Early second 0.40 0.50 2.40 0.42 

Last second 1.21 0.77 2.53 0.63 

Third 1.88 0.82 4.23 0.74 

2

3 2.5-4

2-20

5-20

4

30
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 1-2 

3-10

Scarabaeidae

 10-13 

 40-70 
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 1   Scarabaeidae 

 3 

1.  Rutelinae Anomala

2 Raster Rutelinae Anomala

A Anomala sp.1 

B Anomala sp.2 

C Anomala sp.1 Anomala sp.2 

D Anomala sp.1 Anomala sp.2 

E Anomala sp.1 

F Anomala sp.2

A

B

C

D

E
F
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2.  Melolonthinae Holotrichia

3.  Dynastinae 

 3  19  9  10 

4   Raster Dynastinae

A

B

C

3 Raster Melolonthinae Holotrichia

            A Raster Holotrichia serrata

A

A B

C
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 Scarabaeidae 

1.  Dynastinae 

1.1. Xylotrupe  socrates tonkinensis Minck

2.  Melolonthinae 

2.1. Holotrichia sp.1 

2.2. Melolontha indica Hope

2.3. Megistophylla anderwesi Moser 

2.4. Miridiba sp.1 

2.5. Miridiba sp.2 

2.6. Sophrops sp.1 

2.7. Sophrops sp.2 

2.8. Sophrops sp.3 

3.  Rutelinae 

3.1. Anomala anchoralis Lansberge 

3.2. Anomala marginipennis Arrow 

3.3. Anomala perplexa Hope 

3.4. Anomala varicolor (Gyllenhal) 

3.5. Anomala variegata Hope 

3.6. Anomala sp.1 

3.7. Anomala sp.2 

3.8. Mimela schneideri Ohaus 

3.9. Mimela sp.1

3.10. Mimela sp.2
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 Dynastinae 

 Melolonthinae 

5 Xylotrupes  socrates  tonkinensis Minck

6 Holotrichia sp.1

7 A) Miridiba sp.1

            B)  Miridiba sp.2

A B 
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10 Melolontha indica Hope

9 Megistophylla anderwesi Moser

A
B C

8 A) Sophrops sp.1

            B)  Sophrops sp.2

            C)  Sophrops sp.3



14

 Rutelinae 

 11  A) Anomala sp.1

 B)  Anomala sp.2 

 C) Anomala perplexa Hope 

 D) Anomala marginipennis Arrow 

 E) Anomala varicolor (Gyllenhal) 

 F) Anomala anchoralis Lansbrge

 G) Anomala variegata Hope 

A B C

D E F 

G
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 12 A) Mimela schneideri Ohaus 

    B) Mimela sp.1

 C) Mimela sp.2

A B C
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  2  
 2

  2.1  3 S. carpocapsae  S. glaseri 

S.  riobrave

3 S. carpocapsae   S. glaseri  

S. riobrave

14,000 / 70 . ./ 1  5 
 1-2.5 . (Table 2)   S. carpocapsae   S. glaseri S. riobrave

 76.9  76.4    68.9 
S. carpocapsae

S. glaseri  S. riobrave 

 2.6-3 . S. carpocapsae   S. glaseri

 88.3  86.7%

S. riobrave  75%  2  
S. carpocapsae  S. glaseri 

  2
2.2 S. carpocapsae   S. glaseri 

S. carpocapsae  S. glaseri  

chlorpyrifos  4    (Table 3)   
 1 

S. glaseri    1 
S. carpocapsae  (1.5 )

chlorpyrifos control  (5.25  5.5 )     2  
S. carpocapsae  27 

control (53.25 )
S. glaseri chlorpyrifos  37.25  39.25 

 3 S. carpocapsae

 3.75 
chlorpyrifos control  (6.50  7.50 )

S. glaseri   5  4  
  S. carpocapsae  S. glaseri 
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chlorpyrifos  (2  1  1 )
control  5 

 7 

 48
  (Table 4)   S. 

carpocapsae  S. glaseri  7 
 4  40-48%  37-43%

 14  38-55%  18-30%

21  10-23%  5-7%  28 
 5%  2.5%   7 

 50%  28  2-5%

S. carpocapsae  

S.  glaseri 

Scarabaeidae  Coleoptera  Mimela schneideri Ohaus

 4  2.5-3 

 1.5  10-20 3

1 2

3 2-3

Exarate

 3-5 
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2

3 2.5-4

2-20

5-20

4

30

  1-2 

3-10

 10-13 

2

3  Rutelinae  Melolonthinae  Dynastinae 

  3  Rutelinae

 Melolonthinae  Dynastinae  19 

 9  10 

S. carpocapsae  S. glaseri

chlorpyrifos

S. carpocapsae  S.

glaseri  1-2  
S. carpocapsae  

S. glaseri   20 
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Table 2 Percentage larval mortality of strawberry root beetle caused by three species of 

Steinernema at the  rate of 14,000 nema/70/cm2/larva/box within 5 days.

% larval mortality of strawberry root beetle 

size of the larva       Steinernema  spp. 

1-2.5 cm. 2.6-3 cm. 

Steinernema  carpocapsae 76.94 88.33  a* 

    Steinernema  glaseri 76.40            88.68  a 

   Steinernema  riobrave 68.90     75  b 

   Control (water) 0 0
   CV (%) 27.8 9.6

*  Means in the same column followed by a common letter are not significantly different at 5% level by DMRT. 

Table 3 Percentage number of dead strawberry plants caused by the root beetle in the 4 locations 

of farmer plantations after spraying 2 species of  Steinernema compared to the chemical 

insecticide during June-October 2006 at Samung district, Chiang mai province. 

% number of  dead strawberry caused by the root beetle 

Treatments 1stlocat n 2ndlocat n 3rdlocat n 4thlocat n

1. S.  carpocapsae         1.50  a*         27.00  a            3.75  a 2.00  a 

2. S.  glaseri         1.00  a        37.25  ab            5.00  ab          1.00   a 

3. chlorpyrifos         5.25  b        39.25  ab   6.50  b          1.00   a 

4.  control (water)           5.5  b        53.25  b   7.50  b          5.00   b 

CV (%) 37.74 35.35 30.89 62.94 

* Means in the same column followed by a common letter are not significantly different at 5% level by DMRT. 
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Table 4 Percentage larval mortality of  greater wax moth, (Galleria mellonella) after burrying in 

strawberry planting soil sprayed the 2 species of nematode at Samung district Chiangmai  

province, and collecting soil sample every 7 days during June-July  2005.

% larval mortality of   G.  mellonella
collected soil sample every 7 days after spraying nematode

7 days 14 days 21 days 28 days

Steinernema  spp. *1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4*

 S.  carpocapsae 40.0 42.5 47.5 40.0 45.0 37.5 55.0 40.0 22.5 10.0 20.0 10.0 5.0 0 0 0 

 S.  glaseri 42.5 40.0 40.0 37.5 25.5 20.0 30.0 18.0 7.0 5.0 5.0 5.0 2.5 0 0 0 

*  4  locations of  farmer strawberry plantation of the farmer. 
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