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Effect of transgenic pest-resistant cotton on the growth, reproduction
and SOD activity of Eisenia foetida
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Abstract While as much as transgenic pest-resistant cotton cultivation economically benefits humanity, it also affects ecosystem
bio-safety. Studies have shown that earthworm improves soil fertility via enriching soil physical and biological properties. However,
few studies have reported on the effects of transgenic pest-resistant cotton on soil earthworms. This work studied the effects of trans-
genic pest-resistant cotton on the growth, reproduction and superoxide dismutase (SOD) activity of field-fed earthworms (Eisenia
foetida). The five treatments of the experiment included 100 g cow manure + 500 g soil (CK), 50 g transgenic cotton leaf + 550 g soil
(50T), 100 g transgenic cotton leaf + 500 g soil (100T), 50 g non-transgenic cotton leaf + 550 g soil (SONT), and 100 g
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non-transgenic cotton leaf + 500 g soil (100NT). Results showed similar varied trends in the body weights of earthworms fed on the
same doses transgenic and non-transgenic cotton leaves. In general, the body weights of earthworms fed on 100 g cotton leaf (100T
and 100NT) were higher than those fed on 50 g cotton leaf (50T and 50NT) and cow dung (CK). At the end of the experiment, how-
ever, the body weights of earthworm fed on 100 g transgenic cotton leaf dropped to 23.8% of the previous measurement. There were
no significant differences in numbers of earthworm cocoons (0~27) and new earthworms (0~57) between earthworms fed on the
same doses of transgenic and non-transgenic cotton leaf. However, the number of new earthworms fed on 100 g transgenic cotton
leaf (100T) was lower than those for the other treatments. For the most incubation period, SOD activity of earthworms fed on trans-
genic cotton leaf was not significantly different from those fed on the same doses of non-transgenic cotton leaf. At the end of the
experiment after 201 days, SOD activity of earthworms in the 50T and S50NT treatments were significantly higher than those in the
100T and 100NT treatments.

Key words Transgenic pest-resistant cotton, Earthworm Eisenia foetida, Body weight, Cocoon number, New earthworm
number, Superoxide dismutase (SOD)
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Table 1 Chemical properties of cotton leaves used in the test gkg™
Cotton variety Exogenous gene  Total protein  Soluble sugar ~ Total C Total N Total P Total K
41 Zhongmiansuo 41 Bt, CpTI 317.07 123.42 722.74 14.58 7.72 12.90
35 Zhongmiansuo 35 — 205.00 51.13 711.01 7.71 2.18 4.88
F2 TEEFEMAGEMERUFMER
Table 2 Chemical properties of soil and cow dung used in the test
Matrix pH Organic matter Total N Total P Total K Hydrolyzable N Available P Available K
(gkg) (gkg™) (gkg) (gkgh (mgkg™) (mgkg™) (mgkg™)
Soil 6.09 19.20 1.30 0.47 9.12 47.56 0.11 46.21
Cow manure  8.57 317.30 12.71 8.81 19.51 1157.00 117.40 6109.00
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Table 3  Effect of transgenic pest-resistant cotton leaves on reproduction of E. foetida
Cocoon number of earthworm Number of new earthworm
Feeding days (d) CK 50T 100T 50NT 100NT CK 50T 100T SONT 100NT
14 1+1d 11£la 8+3bc 11+2ab REI — — — — —
28 6+2b 10+1ab 12+4ab 11£3ab 13+4a —_ — —_ — —_
42 14+6a 10+£3a 6+3a 12+3a 1449a 2+3a 5+2a — 3+2a —
56 14+1a 6+7b 4+3a 12+3a T+4a 7+3ab 19+4a 2+2b 19+16a 3+4ab
70 7+6a 4+4a 11+5a 3+2a 124+4a 19+ 8abc 39+5a 7+7¢ 31+14ab 10+15bc
84 10+8a 6+3a 11+6a 8+7a 7+5a 26+20ab 34+5a 7£5b 32+10a 11+18ab
98 8tla S5+4a 7+3a 4+3a 4+4a 26+20a 24+13a 4+3a 14+12a 9+14a
112 10+7a T£la 14+6a 6+3a 9+la 314+27a 38+15a 9+9a 30+23a 18+29a
126 8+5a 6+4a 10+3a T+la 6+3a 24+16a 37+14a 15+12a 354+22a 22+28a
140 4+la 3+la 16+6a 104+3a 9+2a 22+16a 36+10a 11£11a 30+18a 25+35a
154 6tla 6+la 13+2a 8+2a 8+la 28+13a 41+9a 17£12a 35+19a 27+35a
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0.05 Values followed by different lowercase letters in the same line are significantly dif-
ferent at 0.05 level.
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Fig. 2 Effect of transgenic pest-resistant cotton leaves on SOD activity of E. foetida
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