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Diversity of arthropod community in the canopy of genetically
modified herbicide-tolerant rice (Oryza sativa L.)
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Abstract  Genetically modified herbicide-tolerant (GMHT) rice may have impacts on arthropods in paddy fields. To detect the po-
tential effects of GMHT rice on arthropods, the structure and feature of canopy arthropod community in fields of GMHT rice
“Bar68-1” were compared with those of non-GM control “D68”. The families with high relative abundance of sub-communities of
arthropod in GMHT rice field and non-GM rice field are similar, while the families with low relative abundance are different. There
is no significant difference between GMHT rice and non-GM rice in the diversity indices, which are species abundance, Shan-
non-Wiener diversity index, Pielou index, Simpson index, of arthropod communities (P>0.05), with the exception of Simpson index
(D) in sub-community of natural enemy in no-pesticide treatment in 2007. Difference in dynamics of most indexes, accounting for
95.3% of all calculated indexes, of arthropod community between GMHT rice field and non-GM rice field are not significant in
mid-tillering, late tillering, full heading stage and milk stage of rice. The results suggest that GMHT rice “Bar68-1” does not signifi-
cantly affect the composition and diversity of arthropod community in canopy.
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Tab. 1 Arrangement of field experiments and setting of plots (2007~2008)
- ( ) -

. Sowing date Transplant date Harvest date Paddy field area  Plot num- Plot area Hill space
car (month-day) (month-day) (month-day) (m?) bers (m?) (cm)
2007 05-18 06-05 08-29 2 145 10 120 20%20
2008 05-25 06-20 09-05 2 145 8 120 20%20
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Fig. 1 Composition of arthropod community in GMHT “Bar68-1” and non-GM “D68” rice paddy fields
a: 2007 ; b:2007 ;¢: 2008 ;d: 2008 ;e 1:
;28 ;3 s 4: ;5 ; 6: 3 7 ;8 5 9: 5 10: ;11 ;128 ;13
; 14: ; 15: ; 16: 3 17: ;5 18: 5 19: W& 20: ;21 5 22: ; 23: ; 24: ;
25: ; 26: 3 27: ; 28 ;5 29: ; 30: ;31 ;328 ;33 ; 34 ; 35:
; 36: ;37 ;38 ;39: ; 40: ;41 ;42: a: Treatment without pesticide spraying
in 2007; b: Treatment of pesticide spraying in 2007; c: Treatment without pesticide spraying in 2008; d: Treatment of pesticide spraying in 2008; e:
Total. 1: Acrididae; 2: Pyrgomorphidae; 3: Tettigoniidae; 4: Pentatomidae; 5: Coreidae; 6: Plataspidae; 7: Delphacidae; 8: lassidae; 9: Typhlocybidae;
10: Aphidoidea; 11: Chrysomalidae; 12: Noctuidae; 13: Pyralidae; 14: Pieridae; 15: Satyridae; 16: Muscidae; 17: Chironomidae; 18: Aeschnidae; 19:
Coenagriidae; 20: Miridae; 21: Reduviidae; 22: Gerridae; 23: Chrysopidae; 24: Staphylinidae; 25: Coccinellidae; 26: Formicidae; 27: Syrphidae; 28:
Tabanidae; 29: Theridiidae; 30: Tetragnathidae; 31: Araneidae; 32: Other family of araneae; 33: Chalcididae; 34: Eulophidae; 35: Ichneumonoidae; 36:
Braconidae; 37: Apidae; 38: Other family of hymenoptera; 39: Culicidae; 40: Bombyliidae; 41: Braulidae; 42: Other family of diptera.
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() s (Pentato- ,
midae) (Coreidae) (Delphacidae) ,
(Tassidae) (Pyralidae) ,
(Miridae) (Coccinellidae) 2.2

(Formicidae) (Syrphidae)

(Tetragnathidae) (Araneidae) (Araneae)
, ( 2), 2007
(Ichneumonoidae) (Braconidae) Simpson (D)
(Culicida) (P=0.042),

() , (S) Shannon-
(Pyrgomorphidae) (Plataspidae) Wiener (H'") Pielou
(Aphidoidea) (Gerridae) (Chrysop- (J) Simpson (D)
idae) , ““D687~ ; (P>0.05)
““D68”” (Chrysomalidae)

(Satyridae) (Reduviidae) ( 2),

() ““Bar68-17”

: 2007
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Tab. 2 Biodiversity indices of arthropod communities in GMHT “Bar68-1” and non-GM “D68” rice paddy fields

2007 2008
Treatment of pesti- ( ) Rice variety (line) ( ) Rice variety (line)
. . Group Index

cide spraying Bar68-1 D68 P value Bar68-1 D68 P value
S 16.7£2.1 16.0£2.6 0.749 18.0+£2.8 20.0+1.4 0.493

Without pesticide Community H 1.71+0.24 1.93+0.26 0.342 2.10+0.07 2.52+0.17 0.139
spraying J 0.61+0.09 0.70+0.08 0.248 0.73+0.07 0.84+0.04 0.197
D 0.64+0.10 0.75+0.07 0.185 0.79+0.06 0.89+0.03 0.223

S 6.3+0.6 6.7+1.5 0.742 6.5+£0.7 7.5+2.1 0.625

Insect pest H 0.69+0.02 0.86+0.34 0.442 0.93+0.37 1.40+0.42 0.359

J 0.38+0.02 0.45+0.13 0.402 0.49+0.17 0.69+0.11 0.315

D 0.30+0.01 0.38+0.16 0.429 0.43+0.18 0.65+0.14 0.304

N 8.3+2.3 6.0+1.0 0.184 9.0+2.8 10.5+0.7 0.588

Natural H 1.98+0.24 1.59+0.07 0.055 1.88+0.16 2.14+0.05 0.249

enemy J 0.94+0.02 0. 90+0.06 0.264 0.87+0.05 0.91+0.05 0.513

D 0.90+0.04 0.81+0.03 0.042 0.85+0.01 0.89+0.04 0.386

S 2.0+0.0 3.3£1.5 0.205 2.5+0.7 2.0+£0.0 0.500

Neutral H 0.48+0.03 0.84+0.37 0.229 0.61+£0.50 0.63+0.09 0.965

insect J 0.69+0.04 0.75+0.15 0.516 0.62+0.36 0.91+0.13 0.451

D 0.35+0.04 0.50+0.17 0.200 0.38+0.34 0.71£0.40 0.469

S 14.0+£0.0 13.0+1.4 0.500 13.0+£2.8 14.0+4.2 0.811

Spraying Community H 1.84+0.11 1.93£0.19 0.617 1.96+0.20 1.84+0.42 0.775
J 0.70+0.05 0.76+0.10 0.566 0.77+0.01 0.70+0.08 0.446

D 0.73+0.06 0.78+0.09 0.577 0.79+0.04 0.74+0.08 0.520

N 6.0+1.4 6.0+1.4 1.000 5.0£1.4 4.5+3.5 0.877

Insect pest H 0.98+0.32 1.16+0.05 0.561 0.84+0.22 0.67+0.65 0.782

J 0.54+0.10 0.66+0.12 0.399 0.52+0.04 0.45+0.19 0.668

D 0.49+0.17 0.59+0.06 0.547 0.40+0.08 0.32+0.29 0.741

S 5.5+0.7 5.5+0.7 1.000 6.0£1.4 7.5+£0.71 0.350

Natural H 1.60+0.19 1.47+£0.07 0.514 1.50+0.19 1.77+0.22 0.317

enemy J 0.94+0.044 0.87+0.03 0.195 0.84+0.01 0.88+0.07 0.603

D 0.88+0.06 0.80+0.01 0.320 0.78+0.03 0.84+0.08 0.502

s 2.6+0.7 1.540.7 0.293 2.0+0.0 2.040.0 —

Neutral H 0.80+0.15 0.32+0.45 0.358 0.46+0.06 0.37+0.19 0.627

msect J 0.91+0.13 0.46+0.65 0.503 0.66+0.09 0.53+0.27 0.627

D 0.80+0.28 0.33+0.47 0.372 0.34+0.08 0.26+0.19 0.666

S: Number of species; H": Shannon-Wiener Shannon-Wiener index; J": Pielou Piclou evenness index; D:

Simpson Simpson index.
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Fig.2 Temporal dynamics of main indices of arthropod community in GMHT “Bar68-1" and non-GM “D68” rice paddy fields
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