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Transmission of CrylAc from transgenic Bt cotton to the predatory
ladybug Propylaea japonica via the whitefly Bemisia tabaci
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Abstract [Objectives] The whitefly, Bemisia tabaci, is an economically important, non-target pest of Bt transgenic cotton.
In this study, we examined the transmission of Cryl Ac from transgenic Bt cotton to the predatory ladybug, Propylaea japonica,
(a natural enemy of the whitefly) in an effort to better evaluate the ecological safety of transgenic Bt cotton. [Methods] We
used an enzyme linked immunosorbent assay (ELISA) to compare CrylAc levels in B. tabaci fed on the leaves of the
conventional cotton cultivars SM3, SM33, and SY321 to those fed on the Bt transgenic cotton lines GK12, XM33B, and
SGK321. [Results] CrylAc was detected in the adults, nymphs and honeydew of B. fabaci fed on Bt transgenic cotton.

CrylAc was also detected in P. japonica that fed on these B. tabaci after just one day of feeding on B. tabaci nymphs that had
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consumed Bt transgenic cotton. The CrylAc content of P. japonica increased with increased with the duration of feeding, then

stabilized after 6 to 8 days. The CrylAc content of P. japonica differed depending on the transgenic cotton line on which B.

tabaci had fed. Although the CrylAc content of P. japonica declined when these were no longer exposed to food containing

CrylAc, it did not disappear completely. The results of this study suggest that CrylAc from Bt transgenic cotton can be

transferred to P. japonica through B. tabaci, and that B. tabaci can accumulate CrylAc. CrylAc levels in P. japonica

eventually plateau; the speed of CrylAc accumulation in P. japonica, but not its saturation capacity, is related to the CrylAc

content of their food. [Conclusion] CrylAc from Bt transgenic cotton can be transferred to P. japonica through B. tabaci,

and B. tabaci can accumulate CrylAc. CrylAc levels in P. japonica plateau after 6 to 8 days; the speed of CrylAc

accumulation in P. japonica, but not its saturation capacity, is related to the Cryl Ac content of their food.
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Table 1 CrylAc contents in cotton leaves of Bemisia tabaci and Propylea japonica
CrylAc x10%ng/g CrylAc contents (x107 ng/g)
Test object GK12 XM33B SGK321
Cotton leaves 27 550.12+156.30AB 34 056.75+148.18A 23 051.35+458.12B
B. tabaci imagos 133.12+45.00A 133.48+£10.26A 130.13£14.15A
Imago honeydew of B. tabaci 0.39+0.01A 0.62+0.13A 0.43+£0.01A
Pseudidolum of B. tabaci 35.34+11.12A 23.41£15.41A 30.31+15.51A
Pseudidolum honeydew of B. tabaci 0.66+0.01A 0.47+0.09A 1.06+0.31A
P. japonica 193.12+13.01AB 202.26£15.30A 180.64+5.61B
+ Duncan’s
0.05

Data are mean+SE, and followed by different letters in the same row indicate significant different at the 0.05 level by

Duncan’s multiple range test.
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Table 2  CrylAc contents in Propylea japonica after consuming Bemisia tabaci on transgenic Bt cotton

CrylAc =107 ng/g

Content of CrylAc in P. japonica after feeding for different time (10 ng/g)
Cotton cultivars

1d 2d 4d 6d 8d 10d

GK12 29.62+6.15cA 58.15+2.82cA 111.16+£7.43bAB 133.16+28.45bC 194.45+7.52aAB 193.15+13.72aAB
XM33B 31.56+2.15bA 65.95+1.64bA 155.15+1.41aA 217.45+10.74aA 221.12+£22.57aA  222.82+15.12aA
SGK321 30.99+1.16dA 55.45+3.48cA 107.51+7.15bB 181.1248.43aAB 181.12+6.57aB ~ 180.05+5.57aB

+ Duncan’s
0.05

Data are mean=SE, and followed by different capital or small letters in the same row or in the same column indicate
significant different at the 0.05 level by Duncan’s multiple range test, respectively.
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Table 3 CrylAc contents in Propylaea japonica after consuming Bemisia tabaci on transgenic bt cotton
and transfer to conventional cotton

107 ng/g
Content of insecticidal protein in P. japonica after feeding for different time (<107 ng/g)
Cotton cultivars
CK 1d 2d 4d 6d 8d 10d
SM3 193.15+13.72a  107.15£7.55b  22.52+1.50c  5.2840.74d 2.49+0.20e 2.42+0.11e 2.42+0.18e
33 222.82+15.12a 137.10+18.12b  18.22+0.22¢  2.32+0.11d 2.21+0.03d 2.24+0.05d 2.40+0.41d
SY321 180.05+£5.57a  100.85+0.75b  19.84+0.54c 2.50+0.04d 2.47+0.03d 2.26+0.07d 2.10+0.07d
CK Bt 10d CrylAc
0.05

The content of CrylAc protein of P. japonica feeding 10 days in the Bt transgenic cotton was used as CK. The data followed
by different small letters in the same column indicate significant different at the 0.05 level.
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