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 (PRSV) 

 (Carica papaya L. Tainung No. 2)
3

npt II PRSV CP  (Chen 1994 Yeh 1999)

60 cm 2002 5 9 200L
240 kg  2 kg 60 g 270 g 55g

 (15 m x 3 m, 
32 mesh) 2

15 10 25
 (2004) 

2002 7 2 15  (clofentezine) 4000
7 22 11 7  (milbemectin) 1500

2003 1
4 2 8

2 32
64 2003 2 13 1500
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2002 5 24 1 5 2

2003 1 21 7

 (PRSV) 

1.5 cm
15

t-test
 (p 0.05)

5 3 2 10
30

 (Bemisia argentifolii Bellows and Perring) 
3  (Amblyseius womersleyi (Schicha) A. largoensis (Muma) A. maii 
( 1)

2003 1 23 11
1  (Aphis gossypii Glover) 

 (Aonidiella inornata Mckenzie)  (Aleurodicus dispersus Russell)
 (Pieris rape crucivora Biusdubal)  (Spodoptera litura Fabricuius) 

 (Illeis koebelei Timberlake)  (Stethorus sp)  (Tetranychus kanzawai 
Kishida)  (Amblyseius ovalis Evans) 7 2 1

1
10 1-2 5

6  ( 1)
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Table 1. Insects and mites found on transgenic and non-transgenic papaya. 

Species Transgenic 
papaya 

Non-transgenic 
papaya 

Greenhouse   
  Insect   
    Homoptera ( )   
      Aleyrodiae ( ) z

Bemisia argentifolii (Bellows & Perring) (
  Acarina    
    Tetranychidae ( )   

Tetranychus kanzawai Kishida ( )
    Phytoseiidae ( )   
      Amblyseius womersleyi ( )
      A. largoensis (Muma)
      A. maai Tseng ( )
Field 
  Insect   
    Homoptera ( )     
      Aphididae ( )   
        Aphis gossypii Glover ( )
      Diaspididae ( )   
        Aonidiella inornata Mckenzie ( )
      Aleyrodiae ( )   
        Aleurodicus dispersus Russell ( ) + +. 
      Lepidoptera ( )   
        Pieris rapae crucivora Boisduval ( ) + + 
        Spodoptera litura Fabricius ( ) + + 
      Coleoptera    
        Illeis koebelei Timberlake ( ) + + 
        Stethorus sp. ( ) + + 
  Acarina     
    Tetranychidae ( )   
      Tetranychus kanzawai Kishida ( ) + + 
    Phytoseiidae ( )   
      Amblyseius ovalis Evans ( ) + + 
z +: exist. 

8
117.2 70.1 / 53.4 25.9 2

275.5 154.8 / 2002 7 2 15
22 3 8 9

9 26 10 24
45.5 336.6-128.1 47.8 / 131.4 96.6-65.8
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Fig. 1. Population dynamics of Tetranychus kansawai eggs on transgenic and non-transgenic papaya under the 

isolated net house at ARI. (Arrow: Time of miticide spray for suppressing the population) 

63.2 / 2002 11 7

3 2003 1
35.1 13.7 / 11.6

6.3 /
141.1 33.3 / 72.1 28.6 / 2 13

2 4
0-18.3

5 29 6 5 342.2
56.3 148.4 27.4 / 6-11

0-45

2
6

2.6 / 2.5 /
8 82.8 58.3 /

10 61.0 31.1 / 7 2 15 22
12 0.7 0.7 / 48.1 47.8
14 0.2 8 1
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Fig. 2. Population dynamics of motile Tetranychus kansawai on transgenic and non-transgenic papaya under the 

isolated net house at ARI. (Arrow: Time of miticide spray for suppressing the population) 
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Fig. 3. Population dynamics of Tetranychus kansawai eggs on transgenic and non-transgenic papaya in the isolated 

field at ARI. (Arrow: Time of miticide spray for suppressing the population) 
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Fig. 4. Population dynamics of motile T. kansawai on transgenic and non-transgenic papaya in the isolated field at 

ARI. (Arrow: Time of miticide spray for suppressing the population) 

2002 9 26 10 24
118.4 101.2~324.0 74.22 / 122.5

87.4~395.3 267.8 / 10 9 395.2 267.7
/ 10 2 4 324.0 74.2 /

11 7

4 2003 1
9.6 3.2 / 5.8 3.7 /

2
96.2 23.1 / 33.3 11.4 / 2 13

2 4
0-21.3

5 29 6 5
126.1 21.8 91.2 21.7 / 6-11
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6  (Hwang & Hsieh 1984; 
Wang 1981)  (Wang 1981 Namba & Higa 1977)

 (Lee Wen 
1977)  (Wen et al. 1994)

 (Hao et al. 1996)

1-2 2002 5 24 1 5
t-test

 (p-value < 0.05)

2003 1 11 1
t-test  (p < 0.05) 1 30 4 24 5 1 5 22 5 29

10 8 1 30 4 24
4 3

42 t-test  (p < 0.05) 3
6

4

2 13 5-6

1

?
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 (Hymenoptera)  (Apis spp.)  (Bombus spp.) 
 (Diptera)  (syrphid)  (flower fly) 
 (Environmental Protection Agency, EPA) 1999

 (www.epa.gov/pesticides/biopesticides/otherdocs/bt_position_paper_ 

618.htm)

 (monarch butterfly, Danaus plexippus (L.)) 
 (Losey et al. 1999)

 (Wraight et al. 2000)

2002

6 13 17
 (Wang et al. 2004) 

 (humic acids)  (clay)  (Crecchio & Stotzky 
1998)

 (Tapp & Stotzky 1998 Bena et al 1999)
 (Lin et al. 2004)
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Assessment of Environmental Risk of Transgenic Papaya 
Ring Spot Virus Resistant Papaya on Insects and mites1

Feng-Chyi Lin2,5, Chi-Yang Lee2, Chin-Ling Wang2,
Pan-Chi Liou3 and Chien-Yih Lin4

Abstract
Lin. F. C, C. Y. Lee, C. L. Wang, P. C. Liou, and C. Y. Lin. Assessment of environmental risk of transgenic 
papaya ring spot virus resistant papaya on insects and mites. J. Taiwan Agric. Res. 55:222-233. 

Evaluation of impacts of the transgenic (PRSV) resistant papaya to environmental insects and mites 
were conducted at the isolated net house and the isolated field at ARI from May 2002 to November 2003. 
Species of pest insects and natural enemies and population fluctuations of the main pests on papaya were 
surveyed. Species of insects and mites occurred on transgenic and control papayas were the same. These 
included aphis gossypii, Bemisia argentiflii, Anoidiella inornata, Aleurodicus dispersus, Pieris rape 
crucivora, Spodoptera litura, Illeis koebelei, Stethorus sp., Tetranychus kanzawai, and Amblyseius ovalis.
Of them, T. kanzawai was the most common pest. The population fluctuations of this mite on both 
transgenic and non-transgenic papayas were similar. Other possible impacts discussed included the 
impacts on insect-pollinators, conserved or threatened insects, soil insects and birds. It is concluded that 
the risk of the transgenic papaya to insects, mites and birds in environments were very low.

Key words: transgenic papaya, papaya ring spot virus resistant, environmental safety assessment, 
insect, mite. 
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