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Composition of arthropod community and diversity in transgenic
cotton fields surveyed by different methods
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Abstract; [ Aim] Influences of different survey methods on community structure and biodiversity in transgenic cotton fields were de-
termined to define the most effective survey method for arthropod community research. [ Method] In 2016 and 2017, we investigated
the arthropod communities in two transgenic cotton (GGK2, N15-5) fields and their parental non-transgenic (K312, J14) equiva-
lents using three survey methods: (1) investigate every 7 days during the whole growth period ( early May-mid to end of Septem-
ber) ; (2) investigate in the critical growth periods only ( mid May, mid June, mid July, mid August, mid September) ; (3) inves-
tigate three times during the peak of cotton bollworm Helicoverpa armigera occurrence from mid June to late August. We calculated
species richness, Shannon-Wiener diversity index, evenness index and Simpson dominance index. [ Result] We found significant
differences in the total number of species and species richness surveyed by three methods with the maximum value by the first and
the minimum value by the third method. In 2016, the total number of species and of arthropod community and the pest-sub commu-
nity in herbicide-resistant cotton ( GGK2) fields decreased significantly compared with its parental non-transgenic (K312) field sur-
veyed by all three methods, but there was no significant difference in other indicators. In addition, there was no obvious difference
on the Shannon-Wiener diversity index, evenness index, and Simpson index in the same cotton field between 2016 and 2017. [ Con-
clusion] The survey method had influence on the total number and the abundance of species, and had no significant effect on the
Shannon-Wiener diversity index, evenness index and Simpson dominance index. Therefore, we should choose the appropriate survey
method according to different research purposes.
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Table 1 Composition and diversity of arthropod communities in cotton fields investigated every 7 days during the whole growth period

L/ RN YREEE  ZREEREL WSHRE PSR i
G JEESIER w A BA(N) (S) (H) N 8o
Year Survey object Cultivar Total number Species Diversity Evenness Dominance
of individuals richness index index index
2016 WEEMIEEE GGK2 77358.3+11868.8 ** 59.8+5.3 1.84x0.07™  0.45+0.03 ™ 0.27+0.02*
Arthropod community K312 138038.0+29398.9 60.8+5.9 1.600.06 0.39+0.02 0.32+0.01
PN RIZ GGK2 8598.0+1239.8 * 29.5£2.5  2.18+0.05™  0.64+0.01™  0.17+0.01 "
Natural enemy subcommunity K312 11077.0+£1198.7 28.5+2.4 2.32+0.03 0.69+0.02 0.14+0.00
& AU ETE GGK2 68760.3+10704.3 ** 30.5£3.5 1.40£0.07™  0.41x0.03 " 0.340.02 ™
Pest subcommunity K312 126961.0+28339.9 32.3+4.8 1.23+0.05 0.36+0.02 0.38+0.01
2016 IEShYIEEE N15-5 125204.0+8229.4 60.8+5.6 1.68+0.08*  0.41+0.03* 0.30+0.03
Arthropod community J14 143667.3+17650.0 65.3+4.3 1.53+0.07 0.37£0.02 0.34x0.02
REOWHETE N15-5 11647.0+1336.3 30.0£3.8  2.18+0.04 0.64+0.03 0.160.01
Natural enemy subcommunity J14 11634.5+£725.1 31.5+2.1 2.20+0.05 0.64+0.01 0.16+0.01
& R N15-5 113557.0+7094.8 30.8+2.2  1.29+0.09 0.38+0.03 * 0.36+0.04
Pest subcommunity J14 132032.8+17316.7 33.8+2.5 1.16+0.05 0.33x0.01 0.40+0.02
2017 SRR GGK2 101292.7+11396.7 60.3+6.0  2.06+0.10 0.50+0.04 0.20+0.03
Arthropod community K312 111503.3+9708.9 60.0+1.7 1.87+0.08 0.46+0.02 0.27+0.03
KEOWHEE GGK2 12228.7+471.0 30.0+2.6 2.07+0.02 0.61+0.02 0.20+0.01
Natural enemy subcommunity K312 13209.3+£1079.0 32.0+2.0 2.15+0.07 0.62+0.03 0.18+0.02
& A HEE GGK2 89064.0+10927.4 30.3+3.5 1.64+0.13 0.48+0.06 0.26+0.05
Pest subcommunity K312 98294.0+8657.8 28.0£1.0  1.42+0.10 0.43+0.03 0.35+0.04
2017 WECEhYIEETE N15-5 160288.7+23654.5 58.0+6.1 1.730.13 0.43+0.03 0.29+0.03
Arthropod community J14 172617.3211668.8 61.7+1.5 1.66+0.03 0.400.01 0.31£0.01
PN RIZ N15-5 14985.0+£1729.9 29.0£2.6  2.29+0.07 0.68+0.01 0.15+0.01
Natural enemy subcommunity J14 15407.3£1724.6 30.0£1.0  2.25%0.02 0.66+0.01 0.15£0.01
& O ETE N15-5 145303.7+22159.5 29.0%3.6 1.33+0.11 0.40+0.04 0.35+0.03
Pest subcommunity J14 157210.0£10104.8 31.7£1.2 1.27+0.03 0.370.01 0.370.01

BOR AP IE AR EZE 5 * A 53 B BN e ZE DI 5 R A IAE p<0.05 1 p<0.01 K E2ER 3%,

Data are means+SE. * and **
spectively (i-test).
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represent significant differences between transgenic cotton and the parental cotton at p<0.05 and p<0.01 level, re-
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Table 2 Composition and biodiversity of arthropod community in cotton fields investigated at critical growth periods

LY/ WREEE SRS WM P
AEy JEA B R iy SN (9) (H) @) fBE(C)
Year Survey object Cultivar Total number Species Diversity Evenness Dominance
of individuals richness index index index
2016 RCBhWIREE GGK2 27908.0£4573.9*  39.0+2.0* 1.53£0.15"  0.42+0.04 " 0.36+0.06
Arthropod community K312 58898.0+13973.4 46.5+4.5 1.31x0.08 0.34x0.01 0.42+0.04
REOWHETE GGK2 2250.0+£539.7 20.02.2 2.09+0.11 0.70£0.04 0.18+0.03 *
Natural enemy subcommunity K312 3222.0+728.2 22.0+2.2 2.24+0.08 0.72+0.01 0.14+0.01
& HOT A GGK2 25658.0£4199.5*  19.0£2.4*  1.18=0.12 0.40+0.05 * 0.43+0.06
Pest subcommunity K312 55676.0£13254.8 24.5+3.7 1.03+0.09 0.32+0.02 0.47+0.04
2016 B N15-5 42973.5+5195.9 43.5+4.4 1.42+0.08 0.38+0.02 0.36+0.03
Arthropod community J14 54487.3+9065.9 44.3+4.1 1.35+0.09 0.36+0.03 0.38+0.02
REOWHETE N15-5 3104.5+652.5 21.5+2.4 2.16+0.14 0.70+0.05 0.17+0.04
Natural enemy subcommunity J14 3283.0+253.3 22.5+1.7 2.18+0.06 0.70+0.01 0.16+0.01
& HU YR N15-5 39869.0+4673.6 22.0£2.2 1.09+0.09 0.35+0.03 0.42+0.04
Pest subcommunity J14 51204.3+8951.8 21.8+2.5 1.05+0.06 0.34+0.03 0.43+0.01
2017 WEYIEETE GGK2 36222.0+5048.0 42.0£3.5 1.70+0.07 0.46+0.03 0.29+0.01 "
Arthropod community K312 39284.0+3168.1 39.3£3.5 1.60+0.01 0.440.01 0.31£0.00
PN GGK2 2980.7+288.7 21.3+3.2 2.02+0.06 0.66+0.04 0.22+0.03
Natural enemy subcommunity K312 3297.3+524.3 20.7£2.1 2.13+£0.04 0.70+0.02 0.18+0.01
& AU ETE GGK2 33241.3+4847.1 20.7+0.6 1.36=0.09 0.45+0.03 0.34x0.02"
Pest subcommunity K312 35986.7+2656.0 18.7+2.3 1.24+0.02 0.43+0.03 0.370.00
2017 WRECShWIREE N15-5 34329.3+7522.3 40.3+2.3 1.66%0.15 0.45£0.04 0.30+0.05
Arthropod community J14 42392.7+3678.3 44.0+3.0 1.49+0.10 0.39+0.02 0.34£0.02
KW HETE N15-5 3071.0+206.6 22.02.0 2.190.10 0.71£0.01 0.1620.02
Natural enemy subcommunity J14 2972.7+£510.2 22.3+2.5 2.16+0.12 0.70+0.03 0.17+0.02
& o PR N15-5 31258.3+7366.3 18.3+3.1 1.27+0.12 0.44+0.02 * 0.36+0.04
Pest subcommunity J14 39420.0+3490.3 21.7£0.6 1.17+0.06 0.38+0.02 0.39+0.01

BORATR N B BRUEDS ; * F ™ 358 e 3 R 5 HGR AT IRTE p<0.05 11 p<0.01 KF B 225 B3

Data are means+SE. * and ™" represent significant differences between transgenic cotton and the parental cotton at p<0.05 and p<0.01 level, re-

spectively

(t-test).
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Table 3 Composition and biodiversity of arthropod community in cotton field at bollworm occurrence period
LN YR EERE SRR SRR P vk
Ay VECHERTR sl BA(N) (S) (H) N (O
Year Survey object Cultivar Total number Species Diversity Evenness Dominance
of individuals richness index index index
2016 WEhYIEEE GGK2 12833.0+3387.0* 39.3+1.7 1.98+0.21 0.54+0.06 0.23+0.05
Arthropod community K312 27279.0+10650.4 39.0£3.9 1.56+0.23 0.43+0.07 0.32+0.06
PN RIZ GGK2 1647.0+175.1 19.0+1.4 1.95:0.06*  0.66+0.02 0.20+0.01 *
Natural enemy subcommunity K312 1906.0+152.9 20.3£2.9 2.15+0.05 0.72+0.03 0.16+0.01
& AU ETE GGK2 11186.0+3333.3 " 20.3+2.6 1.53+0.15 0.51+0.07 0.30+0.05
Pest subcommunity K312 25373.0+10514.8 18.8+3.6 1.22+0.14 0.42+0.05 0.38+0.04
2016 WECSWIREE N15-5 27041.5+1868.8 37.3+3.8 1.71£0.11 0.47+0.04 0.30+0.05
Arthropod community J14 34125.0+6619.2 37.0£2.8 1.49+0.15 0.41+0.04 0.35+0.05
REOWHETE N15-5 2493.5+343.3 18.5+3.3 1.99+0.03 0.69+0.03 0.19+0.01
Natural enemy subcommunity J14 2452.0+153.6 20.3+2.5 2.03+0.15 0.67+0.02 0.19+0.04
F T EETE N15-5 24548.0+1621.5 18.8+2.4 1.3420.12 0.46+0.05 0.36+0.06
Pest subcommunity J14 31673.0+6700.6 16.8+1.9 1.17£0.10 0.41+0.03 0.41£0.04
2017 WSEhIRETE GGK2 18745.3+617.7 40.0+3.0 1.99+0.13 0.54+0.02 0.22+0.03
Arthropod community K312 18618.7+676.5 42.0+2.6 1.87+0.07 0.50+0.01 0.29+0.03
KEOWHEE GGK2 2576.7+75.6 20.3+3.2 2.03+0.02 0.68+0.03 0.19+0.01
Natural enemy subcommunity K312 2921.3+282.1 22.7+0.6 2.08+0.06 0.67+0.03 0.19+0.01
& U RETE GGK2 16168.7+1810.0 27.7¢13.4 1.65+0.41 0.50+0.05 0.28+0.08
Pest subcommunity K312 15697.3+543.2 19.3£2.3 1.32+0.09 0.45+0.01 0.40+0.04
2017 RShIEEE N15-5 22038.7+2062.7 39.744.2 1.87+0.17 0.51+0.04 0.30+0.08
Arthropod community J14 23718.0+27.1 42.3%2.5 1.72+0.03 0.46+0.02 0.36+0.02
KEOW 5 N15-5 2905.3+257.1 20.3£2.5 2.20£0.16 0.73+0.02 0.15+0.02
Natural enemy subcommunity J14 3220.7+366.5 21.3+0.6 2.14+0.07 0.70+0.02 0.16+0.02
& AU A N15-5 19133.3+1818.2 19.3+3.2 1.37+0.17 0.47+0.07 0.39+0.10
Pest subcommunity J14 20497.3+360.9 21.0£3.0 1.19+0.04 0.39+0.03 0.48+0.03

BORTR NI E bR e ; * FORFEIEN AR HORAXT I TE p<0.05 KF B2 R,

Data are means+SE. * in the same column represent significant differenecs at p<0.05 (t-test).
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