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Effects of transgenic CrylAb/Ac rice on zoobenthos communities in paddy fields
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Abstract Transgenic Bt rice has been developed successfully and has provided an effective and economical control on
lepidopterous pests in rice field. Zoobenthos in paddy fields is an important non-target organism for transgenic Bt rice. To understand
the safety of transgenic Bf rice on zoobenthos community in paddy fields, the effects of transgenic CrylAb/Ac rice on zoobenthos
community were studied in paddy fields using the community method. The experiment was conducted in 2-consecutive-year field of
transgenic CrylAb/Ac rice ‘Huahui No. 1’ (HH1 for short) in Nanchang, Jiangxi Province. The non-transgenic parent rice ‘Minghui
63’ (MH63 for short) was used as control treatment. Benthic animal community in paddy fields was used as bio-indicator. In 2012,
some 22 and 25 species of benthic animals were respectively collected in HH1 and MH63 paddy fields. There were 19 species in
common and 7 dominant species in zoobenthos communities in HH1 and MH63 paddy fields. The similarity of all the species and the
dominant species of zoobenthos communities in HH1 and MH63 habitats were 0.808 5 and 0.833 3, respectively. In 2013, 26 and 28
species of benthic animals were collected in paddy fields planted respectively with HH1 and MH63, comprising of 22 common and 6
dominant species. The similarity of all the species and the dominant species of zoobenthos communities in HH1 and MH63 paddy
fields were respectively 0.814 8 and 1.000 0. Analyses of both total and temporal dynamics of community parameters such as the
indexes of species richness, individual number, diversity, evenness and dominance in HH1 and MH63 paddy fields in 2012 and 2013

displayed similar rates and trends and with no observed significant difference. Analysis of HH1 field (with 2 consecutive years of
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cultivation) in Nanchang suggested that transgenic CrylA4b/Ac rice had no obvious adverse effect on benthic animal community.
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Table 1 Species composition and their temporal dynamics of zoobenthos communities in paddy fields both planting transgenic
CrylAb/Ac rice (HH1) and no-transgenic parent rice (MH63) in Nanchang in 2012
(- ) Investigation date (month-day)
) Family Species 07-05 08-05 09-04
Order (phylum)
HH1 MH63 HH1 MH63 HH1 MH63
Diptera Chironomidae Tanypus stellatus +++ +++ ++ ++ ++ ++
Chironomus ochreatus -+ +++ +++ +++ ++ ++
Apedilum sp. ++ ++ ++ ++ +++ +++
Kiefferulus sp. ++ + + + +
Pupa of Chironomidae ++ ++ ++ +++ ++
Culicidae Anopheles sp. + + + +
Culex sp. + + ++ ++
Aedes sp. + ++ ++
Pupa of Culicidae + ++ ++ ++
Dolichopodidae Rhaphium sp. +
Tabanidae Tabanus sp. +
Sciomyzidae Sepedon sp. +
Ceratopogonidae Bezzis sp. +
Odonata 8 Chlorocyphidae W Chlorocyphidae sp. + ++
W4 Megalestes sp. +
I Euphaeidae W8 Euphaeidae sp. +
Hemiptera Veliidae Microvelia horvathi ++ ++ ++ +
Coleoptera Hydrophilidae Hydrophilus spl. +
Hydrophilus sp3. + +
Noteridae Suphisellus sp.
Dytiscidae Matus sp. + + + + + +
Elmidae Stenelmis sp. ++ +++ ++ ++ + ++
Tubificedae Branchiura sowerbyi ++ ++ ++ ++ +
Annelida Limnodrilus hoffmeisteri 4+ +++ +++ +++ ++ ++
Spirosperma carolinensis + +
Herpobdellidae Barbronia sp. ++ + ++ ++
Planorbidae Gyraulus compressus + ++ ++ -+ +++
Mollusca Physidae Physa fontinalis + ++ ++
Number of common species in both habitats 12 17
Index of community similarity 0.750 0 0.857 1 0.871 8
“Ht7 , , 7 2 “+++” means dominant species; “++” means common species and “+” means rare

species. The same as the table 2.
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Table 2 Species composition and their temporal dynamics of zoobenthos communities in paddy fields both planting transgenic
CrylAb/Ac rice (HH1) and no-transgenic parent rice (MH63) in Nanchang in 2013

(- ) Investigation date (month-day)
Order ((phy)lum) Family Species 07-04 08-10 09-08
HH1 MH63 HH1 MH63 HHI  MH63
Diptera Chironomidae Tanypus stellatus ++ ++ + ++ ++
Chironomus ochreatus +++ +++ +++ -+ ++ ++
Apedilum sp. + + ++ ++ +++ +++
Kiefferulus sp. +++ +++ ++ ++ + +
Pupa of chironomidae +++ +++ + ++ +
Culicidae Anopheles sp. + + +
Culex sp. + + +
Aedes sp. +
Pupa of Culicidae + + +
Ceratopogonidae Bezzis sp. + + ++ ++ + +
Dolichopodidae Rhaphium sp. + + +
Ephydridae Ephydra sp. +
Odonata I Chlorocyphidae W4 Chlorocyphidae sp. +
4 Euphaeidae W8 Euphaeidae sp. +
Hemiptera Veliidae Microvelia horvathi + + ++ ++ + +
Belostomatidae Lethocerus sp. +
Coleoptera Hydrophilidae Berosus sp. + +
Hydrophilus sp3. + + +
Elmidae Stenelmis sp. ++ ++ ++ ++ + +
Dytiscidae Dytiscidae sp. + + + + +
Matus sp. +
Curculionidae Curculionidae sp. +
Scirtidae Cyphon sp. +
Tubificedae
Annelida Limnodrilus hoffmeisteri i i o o o o
Branchiura sowerbyi + + + ++ + ++
Haplotaxidae Haplotaxis sp. + + + +
Herpobdellidae Barbronia sp. + + ++ + ++
Glossiphonidae Glossiphonidae sp. +
Planorbidae Gyraulus compressus + + + ++ ++ ++
Mollusca Viviparidae
Cipangopaludina chinensis i N N i N
Physidae Physa fontinalis + +
Caenorhabditis ++ ++ +++ +++ +++ +++
Number of common species in both habitats 16 12 19
Index of community similarity 0.820 5 0.666 7 0.904 8
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Table 3  Similarity of species composition of zoobenthos communities between paddy fields planting transgenic CrylAb/Ac rice
(HHT) and no-transgenic parent rice (MH63)
- Year-rice variety 2012-HH1 2012-MH63 2013-HH1 2013-MH63
2012-HH1 — 0.1915 0.250 0 0.240 0
2012-MH63 0.808 5 — 0.2549 0.283 0
2013-HH1 0.750 0 0.745 1 — 0.1852
2013-MH63 0.760 0 0.717 0 0.814 8 —

5

right above diagonal are dissimilarity indexes.

Data on the left below diagonal are the similarity indexes and those on the

FT4 5 Crylab/Ac EFKFBMHH) S IEREE E F AR KFE(MH63)TE H ki 3149 8 7% 5 W HHIE S B LR (13 {E+SE, n=3)

Table 4 Comparison of parameters of zoobenthos communities between paddy fields planting transgenic CrylAb/Ac rice (HH1) and

no-transgenic parent rice (MH63) (mean + SE, n=3)

2012 2013
Parameter of community HH1 MH63 PHHIMHSS HH1 MH63 PHHILMHS3
(S) Species richness 16.00+2.08 17.00+1.16 0.696 21.00+0.00 18.00+1.73 0.158
(N) Individual number 78.95+27.15 79.40+21.54 0.990 256.71+£147.87  293.42+176.09 0.881
Shannon-Wiener .~ (H) 1.7920.02 1.8420.07 0.589 1.6820.06 1.5720.10 0.409
Shannon-Wiener diversity index
(J) Evenness index 0.66+0.03 0.63+0.03 0.622 0.55+0.02 0.54+0.02 0.783
Simpson _© 0.2320.02 0.24+0.01 0.638 0.29+0.04 0.3120.04 0.689
Simpson concentrated index
Punimnes  HH1 MHG63 t P 5 Puni-mues is P value of Independent-Sample ¢ Test between HH1 and MH63. The
same as the table 5.
2.3.2 (1)
3 HiesER
2012 HH1 MH63 ,
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Table 5 Temporal dynamics of species richness and individual number of zoobenthos communities in paddy fields planting
transgenic CrylAb/Ac rice (HH1) and no-transgenic parent rice (MH63) (mean+SE, n=9)

( - - ) Investigation date (year-month-day)
Community parameter Rice line 2012-07-05 2012-08-05 2012-09-05 2013-07-04 2013-08-10 2013-09-08
() HH1 7.22+0.68 5.63+0.94 10.33+0.67 11.78+0.70 8.00£0.82 10.38+0.68
Species richness
MHG63 8.13+£0.95 6.89+1.05 10.00+0.75 11.50+0.57 6.38+0.78 10.38+0.71
Puni-mues 0.446 0.389 0.743 0.766 0.173 1.000
™) HH1 86.78+18.77  28.50£6.40  121.56+12.05  545.33+71.74  56.56+7.27 168.25+32.25
Individual number
MH63 115.88+23.57  41.33+10.28 81.00+8.16 641.88+72.92 67.38+18.01 172.25+18.40
Puni-mues 0.345 0.320 0.013 0.361 0.569 0916
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