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Effects of transgenic Cry1Ac+Cry2Ab cotton
on biochemical substances and insects

LUO Junyu, ZHANG Shuai, ZHU Xiangzhen, LU Limin, WANG Chunyi, CUI Jinjie "
State Key Laboratory of Cotton Biology/ Institute of Cotton Research, Chinese Academy of Agricultural Sciences,
Anyang , Henan 455000, China

Abstract: [ Aim] A very important ecological task before introducing a new type of genetically modified cotton for large-scale com-
mercial applications is to evaluate its biosafety. The secondary metabolism of cotton may be affected by the new gene introduced and
even lead to a series of ecological effects. The physiological changes in the cotton cultivar are also an important part of safety evalua-
tion of transgenic plants. [ Method] This paper compares the transgenic CrylAc+Cry2Ab cotton and CrylAc cotton with non-transgen-
ic cotton in selected parameters during different critical developmental (seedling, budding and flowering and boll forming stages )
periods. These parameters include the fresh and dry mass and ratio of dry mass to fresh mass of cotton leaf. Activities of important
enzymes like SOD (super oxide dismutase) , CAT ( catalase) , POD ( peroxidase) , APX (ascorbate peroxidase) and GR ( glutathi-
one reductase) were measured. We also measured the amounts of protein, ammonia nitrogen, soluble sugars, and secondary metabo-

lites like gossypol and tannins. The number of individuals and species in different layers were investigated. [ Result] During the bud-
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ding, flowering and boll forming, the cotton leaf fresh mass, dry mass, their ratio, protein content and soluble sugars all showed
first an increasing, then a decreasing trend. Activities of SOD and POD enzyme significantly increased in the boll forming stage,
however, the other enzymes, CAT, APX and GR did not change significantly during the three periods. Ammonia nitrogen had no ob-
vious change. Tannin contents gradually increased, while the gossypol content did not change significantly. Accumulation of dry mat-
ter, enzyme activities, nutrient content, and the amounts of secondary metabolites had no significant difference between the three
kinds of cotton leaves. The number of big bolls was highest in CrylAc+Cry2Ab cotton, followed by CrylAc cotton and non-transgenic
cotton; the number of small bolls was lowest in CrylAc cotton, followed by CrylAc+Cry2A4b, then non-transgenic cotton. The total
number of insect individuals in the insect community and pest sub-community showed that CrylAc+Cry2A4b cotton<CrylAc cotton<
non-transgenic cotton fields. However, the total number of individuals in the natural enemy sub-community was not significantly dif-
ferent. The number of species in the pest and natural enemy sub-communities between the three kinds of cotton varieties had no obvi-
ous difference. [ Conclusion] Accumulation of dry matter, yield, the amount of biochemical substances and enzyme activities in the
transgenic CrylAc+Cry2Ab cotton showed differences in the three different development stages. The same parameters between the
transgenic and non-transgenic cotton had no obvious differences. We registered no difference in the abundance of the censused ar-
thropod community.

Key words: transgenic CrylAc+Cry2Ab cotton; biochemical substance content; total number of insect individuals; species number
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x4 FTEMEIMBETFRXEREMRSE

Table 4 The contents of main secondary metabolite of three kinds of cotton leaves in different stages

6 H 20 H 20 June

7 A 20 H 20 July

8 J1 20 H 20 August

il sk or ik I A PR i >
Varieties Gossypol content  Tannin content Gossypol content  Tannin content Gossypol content  Tannin content
/(mg- gy /Dy g -ml™) /(mg gy /(Dgpy g -ml?) /(mg-g) /(Dgm g -ml™)
639020 1.02£0.11 0.97+0.43 0.79+0.07 3.34£0.20 0.94+0.05 4.67+0.43
TR AT 41 CCRI 41 0.92+0.11 1.33+0.51 0.76+0.08 3.03+0.16 0.92+0.11 4.52+0.38
AR ET 49 CCRI 49 0.80+0.07 1.67£0.65 0.88+0.05 3.38+0.29 0.840.11 5.31+0.60

B RS YE +SD,

Values are means+SD.

x5 AENE3MBEHERRMEEHEEYFE

Table 5 The total number of individuals and species number of insects in 3 cotton fields

AMA KL/ Sk The total number of individuals

PFEL/ F The species number of insects

Nutrient layer TR BT 41 i B 49 BT 41 R BT 49
639020 CCRI 41 CCRI 49 639020 CCRI41 CCRI 49
JEAY 3 144654.67+3766.30  166603.33+9558.43 248743.00+£2849.54*  65.33+5.03  65.67+0.58  66.00+1.00
Insect ommunity
WK 134557.67+5919.95  155238.00+8631.69 235877.00+4456.70*  32.67+2.52  32.00£0.00  32.67+0.58
Pest sub-community
KBV BET 10097.00+£2879.83  11365.33+1283.68  12866.00+1507.75 32.67+£2.52  33.67+0.58  34.33+1.53

Enemy sub-community

B A RE£SD " AEFRA IR b i) 22 5 (.3 (P<0.05)

Values are means=SD. ™ indicate significant differences among different varieties (P<0.05).
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