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Effect of elevated CO, on the body size enzyme activity and host selection

behavior of Bemisia tabaci biotype B
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Abstract: Effects of elevated CO,( 750 wl/L) on the size enzyme activity of Bemisia tabaci biotype B fed on two types of
transgenic Bt cotton ( GK-12) and nontransgenic cotton ( S3) were conducted for three successive generations. The host
selection behavior and oviposition in the third generation of B. tabaci biotype B were also investigated in Open-top chambers
( OTC) . The results showed that the sizes of egg pupa adult of both sex were not influenced by CO, level and cotton

variety for the B. tabaci in the second and third generations. However the length of pupa both sex adult and the unfolded
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wing of female were significantly reduced in the first generation of B. tabaci grown under the elevated CO,. Compared with
that on ambient level of CO, the length of pupa the length of adult female and the unfolded wing of adult female B.
tabaci fed on nontransgenic cotton ( S3) grown in elevated CO,were reduced 2.81% 2.95% and 0.94% respectively.
Similarly the the unfolded wing of female and the length of adult male were reduced 2.08% and 2.58% for the the B.
tabaci fed on GK-12 grown in elevated CO, compared with that on ambient level of CO,. Furthermore several important
enzyme activities were analyzed in detailed. The Glutathione Stransferase ( GSTs) activity was increased by 45. 73% when
B. tabaci was fed on GK-12 grown in elevated CO, in the third generation and the Acetylcholinesterase ( AchE) activity was
increased by 27.68% when B. tabaci was fed on S3 grown under elevated CO, in first generation. However the GSTs
activity was reduced by 35.12% when the B. tabaci was fed on GK-12 grown in ambient CO,in first generation whereas the
AchE was elevated by 30.28% . The activity of Carboxylic Esterhydrolase ( CarE) was not significantly difference in the B.
tabaci fed on the four treated cotton above. Furthermore ANOVA analyses of CO, cotton variety and their interactions on
above three enzymes suggested that the three enzymes affected by the level CO, GSTs activity was only affected by the
cotton variety AchE activity was affected significantly in generations CO, X generation interactions and CO, X variety X
generation interactions. The CarE activity among three generations was not affected by the three factors. More adult numbers
of B. tabaci were observed for preference to cottons grown in elevated CO, than in ambient CO,. The numbers of B. tabai
that fed on cottons grown in ambient CO, which preferred to cottons grown in elevated CO, were increased 9. 175%

19.89% 27.93% compared with that fed on S3 grown in elevated CO, and GK-12 and S3 grown in ambient CO,.
Furthermore the numbers of B. tabai that fed on cottons grown in elevated CO, which preferred to cottons grown in elevated
CO, were increased 12.56% 21.05% 28.73% compared with that fed on S3 grown in elevated CO, and GK-2 and S3
grown in ambient CO, The number of eggs laid after 72 h that the B. tabaci fed on both GK-12 and S3 grown in elevated
CO, were increased 24.55% and 19.03% respectively compared to that grown in ambient CO,. Moreover the egg numbers
of B. tabact that fed on KG-12 cotton grown in elevated CO, in F3 generation were increased 26. 93% compared to that in
ambient CO,. The difference between these two treatments was highly significant. Our data indicated that the size enzyme

activity and host selection behaviorof B. tabaci biotype B can be changed under elevated CO, in the future.
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Table 1 The size( Mean + SE) of three successive generations of the whitefly B. tabaci biotype B fed on GK-12 and S3 cotton cultivars in

ambient (375p1./L) and elevated CO,( 750pL/L)
CO,(375 pL/L) Ambient CO,

€O,(750 pL/L) Elevated CO,

Generation Measured indices 33 GK-12 3 GK-12
F1 /em 0.1631 +£0.00433aA 0. 1606 +0.00383aA 0. 1533 +0.00259aA 0.1524 +0.0023aA
/cm) 0.8038 +0.00895aA 0.8037 +0.0101aA 0.7818 +0.00969aB 0.7719 +£0.0122aA
/em 0.5417 +£0.0086aA 0.5626 +0.011aA 0.5610 +0.0191aA 0.5413 £0.0145aA
/em 0.8458 +0.00674aA 0.8477 +0.00803aA 0.8215 +0.00633aB 0.8263 +0.00699aB
/em 2.0604 +0.00664aA 2.0619 +0.0088aA 2.0412 +0.00632aB 2.0464 +£0.00669aA
/em 0.7982 +0.00453aA 0.8020 +0.00529aA 0.7843 +0.0057aA 0.7856 +0.00467aB
/em 1.7823 £0.00563aA 1.7775 £0.00575aA 1.7672 £0.00538aA 1.7777 £0.00613aA
2 /em 0.1633 +£0.00268aA 0.1713 £0.00365aA 0.1637 £0.00194aA 0. 1649 +0.00258aA
/em 0.7898 +£0.00719aA 0.7958 +0.0108 aA 0.7886 +0.00846 aA 0.8058 +0.00529 aA
/em 0.5250 +0.00667 aA 0.5303 +0.00924 aA 0.5203 +0.00706 aA 0.5292 +0.00682 aA
/em 0.8229 +£0.00616 aA 0.8093 +0.00713 aA 0.8194 +0.00646 aA 0.8058 +0.0061aA
/em 2.0394 +£0.00785 aA 2.0396 +0.00803 aA 2.0428 +0.00566 aA 2.0341 £0.00607 aA
/em 0.7893 £0.00574 aA 0.8004 +0.00512 aA 0.7809 +0.00549 aA 0.7868 +0.00553 aA
/em 1.7723 £0.00563 aA 1.7839 +0.00464 aA 1.7698 +0.00722 aA 1.7758 £0.012 aA
F3 /em 0.1634 +£0.00349aA 0.165 £0.00386 aA 0.1663 +0.00213 aA 0.1651 £0.00275 aA
/em 0.7960 +0.00825 aA 0.7908 +0.00961 aA 0.7762 +0.00668 aA 0.78097 +0.00653aA
/em 0.5251 £0.00606 aA 0.5329 +0.0121 aA 0.5140 +0.00607 aA 0.5177 £0.00609 aA
/em 0.8371 £0.00634 aA 0.8294 +0.00625 aA 0. 82047 +£0.00675aA 0.8183 +£0.00645 aA
/em 2.0634 +£0.00722 aA 2.0498 +0.0652 aA 2.0448 +0.00718 aA 2.0466 +0.00702 aA
/em 0.7872 +£0.00598 aA 0.7913 +0.00536 aA 0.7757 £0.00424 aA 0.7781 £0.00460 aA
/cm) 1.7723 +0.00653 aA 1.7788 +0.00435 aA 1.7665 +0.005 aA 1.7853 £0.00971 aA
CO, ;

(LSD P <0.05)
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Table 2 Changes in GSTs AchE CarE activity (Mean + SE) of the B. tabaci biotype B fed on different cotton cultivars ( GK-12 and S3) in

ambient and elevated CO,

co, .
Host plant CO, /( pL/L) Generation GSTsactivity( U/mg ) AChEactivity ( U/mg ) CarEactivity( U/mg )
GK-12 375 F1 89.66 +5.798 aB 3.4979 +0. 1417 aA 19.656 +1.736 aA
F2 116.00 +8.064 aA 3.4568 £0.0940 aA 21.057 +1.816 aA
F3 97.278 +8.362 aB 3.5605 £0. 1406 aA 18.994 +1.459 aA
750 F1 106.62 +16.708 aA 2.8415 +£0.3098 aA 18.574 £1.763 aA
F2 109.38 +12.623 aA 3.2345 +£0.2207 aA 20.245 +£1.397 aA
F3 116.37 £22.516 aA 3.7102 £0.07847 aA 19.572 £2.920 aA
S3 375 F1 121.15 £24.098 aA 2.6849 +0.1951 aB 19.873 £2.426 aA
F2 112.16 £12.743 aA 3.4858 +0.09563 aA 19.197 +2.588 aA
F3 141.76 +7.878 aA 3.4826 +£0.09429 aA 18.410 £2.104 aA
750 F1 135.50 +12.818 aA 3.4280 £0.3377 aA 19.233 +1.680 aA
F2 139.52 +38.455 aA 3.45084 +0. 1389 aA 20.017 £1.714 aA
F3 123.23 £9.630 aA 3.5247 +£0.07865 aA 18.876 +1.689 aA
CO,
(LSD P<0.05)
3 CO, . B
Table 3 Effects of CO, cotton variety and their interactions on GSTs AchE CarE activity of the whitefly B. tabaci biotype B ( ANOVA)
CO, CO, x CO, x x CO, x X
Measured indices CO, Cultivar Gen CO, x Cultivar CO, x Gen Cultivar x Gen CO, x Cultivar x Gen
GST 0.8136 0.0316 0. 8444 0.6024 0.3393 0.7764 0.7171
AchE 0.9733 0.6974 0.005 0.02562 0.6567 0.5441 0.01583
CarE 0.9103 0.7326 0.6888 0.7903 0.8854 0.8701 0.9575
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