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Abstract: To understand the safety of transgenic Bt rice on zooplankton community in paddy
fields a safety evaluation experiment was conducted in 3 consecutive years in Xiangtan Hunan
Province by using the transgenic CrylAb/Ac rice ‘Huahui No. 1’ ( HHI for short) as Bt rice
material and the non-transgenic parent rice ‘Minghui63’ ( MH63 for short) as control. The zoo—
plankton community in paddy fields was used as bio-indicator. The results showed that the simi—
larity coefficients of all species composition and the dominant species of zooplankton community
in HH1 and MH63 paddy fields were higher than 0.70 and 0.89 respectively. By comprehensive
and temporal dynamic analyses the parameters of zooplankton community in HH1 paddy fields in
2012 2013 and 2014 displayed almost equal values and similar trends compared with those in
MH63 paddy fields. These results suggested that transgenic CrylAb/Ac rice had no obvious
adverse effect on zooplankton community in paddy fields.
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Table 1 Species composition density percentage of the population and their temporal dynamics of zooplankton communities
in paddy fields planting HH1 and MH63 rice ( Xiangtan 2012)

() 07-16 0730 08-13 0827
HH1 MH63 HHI1 MH63 HH1 MH63 HH1 MH63
Diaphanosoma brachyurum 0 0.03 0 0 0 0
Simocephalus vetulus 0 0 0 1.7 2.8 3.8 5.0 3.8
Moina macrocopa 19.8  20.5 20.5 24.4 20.8 21.0 0 0
Moina micrura 0 0.2 0 3.9 1.5 0 0 0
Schmackeria forbesi 0.6 2.6 0 0 0 0 0 0
Eucyclops serrulatus 43.3 48.0 31.3 28.1 23.4 30.7 36.6 44.2
Mesocyclops leuckarti 0 0 0 0 7.9 0 0 0
Thermocyclops dybowskii 0 0 0 0 0 0.7 0 0
Dorylaimus sp. 0 14.7 17.3 16.5 20.6 20.6 28.1 19.4
Ilyocypris sp. 0.8 0.2 0.9 0 0 0 0.8 0.1
Eucypris sp. 0 0 0 0 1.3 0.4 0 0
Chironomus plumosus 35,5 139 30.0 25.5 21.7 22.8 29.5 32.5
356 422 255 234 525 462 420 495
5 8 5 6 8 7 5 5
5 4 6 5
0.77 0.73 0.80 1.00
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Table 2 Species composition density percentage of the population and their temporal dynamics of zooplankton communities
in paddy fields planting HH1 and MH63 rice ( Xiangtan 2013)

() 07-12 0726 08-08 0827
HH1 MH63 HH1 MH63 HHI MH63 HH1 MH63
Centropyxis aculeata 0 0 0 0 0 0 0.2 0
Brachionus forficula 0 0 0 0 0 0 0.07 0.2
Platyas militaris 0 0 0 0 0 0 0 0.06
Lecane ungulata 0 0 0 0 0 0 02 02
Monostyla bulla 0 0 0 0 0 0 0 0.2
Camptocercus rectirostris 0 0 0 0 0 0 0.3 0
Alona costata 1.7 0.5 0.1 0.03 0 0.3 0.7 0.1
Alona rectangula 0 0 0 0 0.4 0 0 0.6
Alona affinis 0 0 0 0 0 0 0.06 0
Alonella excsia 0 0 0 0 0 0 0.04 0
Bosmina longirostris 0.01 0 0 0 0 0 0 0
Daphniopsis sp. 0 0 0 0 0 0 0.01 0
Ceriodaphnia quadrangula 0.6 0 0 0 0.4 0.3 0.9 0
Moina macrocopa 24.3 23.3 36.5 36.0 29.1 20.6 16.9 15.7
Moina micrura 2.6 2.1 2.4 0.6 0 0.3 0 0.3
I | ) 1.9 2.1 4.6 34 4.6 3.6 7.7 17.3
Eucyclops serrulatus 27.8 24.6 20.0 19.7 22.3 29.4 32.5 19.2
Mesocyclops leuckarti 4.1 3.6 0.4 0.4 8.8 6.0 8.0 4.7
Thermocyclops dybowskii 2.3 0.9 0.2 0 0 0 0 0
1 ) 0 0 0 0 0 0 0.9 0
Dorylaimus sp. 14.7 17.7 9.6 20.8 8.5 15.6 10.8 18.6
Ilyocypris sp. 0 0.3 0.2 0.3 0 0 0 0
Eucypris sp. 0 0 0 0 0.5 0 2.3 0.2
Chironomus plumosus 20.0 25.0 26.0 18.8 25.4 23.9 18.6 22.6
1 ( ) 0 0 0 0.2 0 0 0 0
790 754 887 824 1014 1039 943 1084
11 10 10 10 9 9 17 14
9 9 7 10
0.86 0.90 0.78 0.65

3 HH1 MHe3 N
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Table 3 Species composition density percentage of the population and their temporal dynamics of zooplankton communities

in paddy fields planting HH1 and MHG63 rice ( Xiangtan 2014)

() 07-05 0721 08-05 0820
HH1 MH63 HH1 MH63 HH1 MH63 HH1 MH63
Scapholeberis mucronata 0.08 0.06 0 0 0 0 0 0
Daphnia pulex 0 0.02 0.03 0 0 0 0 0
Simocephalus vetulus 0 0.2 0.06 0 0 0 0 0
Ceriodaphnia quadrangula 0.9 0 0 0 0 0 0 0
Ceriodaphnia cornuta 0.03 0.06 0 0 0 0 0 0
Moina macrocopa 66.1 79.8 70.8 75.7 14.8 29.9 0 0
Moina micrura 2.4 0.3 0.3 0.4 0 0 0 0
1 ( ) 1.9 2.6 0 0 0 0 0 0
Eucyclops serrulatus 10.8 6.8 14.8 15.8 32.4 11.9 20.6 52.3
Mesocyclops leuckarti 0.8 0 0 4.3 0 0 0 0
1 ( ) 0 0 0 0 3.2 0 0 0
Dorylaimus sp. 8.0 0 4.9 0 20.3 29.0 6.9 40.0
Ilyocypris sp. 0.3 0.4 2.6 1.8 0 0 0 7.7
Eucypris sp. 0 0 0 0 0 0 55.9 0
Chironomus plumosus 8.6 9.8 6.4 2.0 29.2 29.2 16.6 0
1063 822 595 517 222 255 126 100
11 10 8 6 5 4 4 3
8 5 4 2
0.76 0.71 0.89 0.57
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Fig.1 Comparison of dynamic of indexes of species richness (S) individual number ( N) diversity ( H) evenness (J) and
dominant concentration ( C) of zooplankton communities in paddy fields planting HH1 and MH63 ( mean+SE n=9)
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Table 4 Similarity coefficient of species and dominant composition of zooplankton communities between paddy fields plant—
ing HH1 and MH63 rice

- 2012-HH1 2012-MH63 2013-HH1 2013-MH63 2014-HH1 2014-MH63
2012-HH1 - 1.00 1.00 0.89 0.89 1.00
2012-MH63 0.86 - 1.00 0.89 0.89 1.00
2013-HH1 0.50 0.48 - 0.89 0.89 1.00
2013-MH63 0.57 0.55 0.70 - 0.80 0.89
2014-HH1 0.72 0.62 0.59 0.61 - 0.89
2014-MH63 0.73 0.61 0.47 0.53 0.89 -

5 HH1 MH63
Table 5 Comparison of community parameters of zooplankton communities between paddy fields planting HH1 and MH63
rice

(9) (N (H) () (€
2012 HH1 5.75+0.75 389.03+56.70 1.38+0.13 0.80+0.04 0.28+0.03
MH63 6.50+0.65 403.03+58.44 1.40+0.09 0.76+0.04 0.28+0.03
Pyiames 0.477 0.869 0.903 0.467 1.000
2013 HH1 11.75+1.80 908.56+47.40 1.73+£0.07 0.71+0.03 0.22+0.01
MH63 10.75+1.11 925.11+80.34 1.68+0.06 0.71+0.02 0.22+0.01
Prniames 0.653 0.865 0.605 1.000 1.000
2014 HH1 7.00+1.58 501.63+212.66 1.19+0.10 0.67+0.11 0.41+0.06
MH63 5.75+1.55 423.34+158.26 0.95+0.13 0.64+0.15 0.49+0.09
Priiames 0.593 0.778 0.197 0.857 0.461
+SE n=4.
2012 .2013 2014 3 =0.57,
HH1 N CrylAb/Ac HH1 MH63
N N HH1
MH63 o
( 5. N
3 o
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CrylAb/Ac HH1 Shannon
N . . N ( 2015) . Bt
. (Lu
o et al. 2010) . ( Xu
et al. 2011) . ( Fang et al.
o 2012) (
N 2013; Yuan et al. 2013) N
( 2014)
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