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Insect resistance and tolerance to the target herbicide of
the transgenic maize cultivar Shuangkang 12-5-21
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Abstract: [ Aim] The resistance against Ostrinia furnacalis, Mythimna separata and Hrelicoverpa armigera and the tolerance to the
target herbicide (glyphosate)were evaluated in the transgenic maize Shuangkang 12-5-21 (hybrid of transgenic crylAb/cry24j and
G10ev-epsps maize Shuangkang 12-5). [ Method] The larvae of O. furnacalis were put onto field-grown maize plants at 6 leaves and
silking stage, M. separata were inoculated at 6 leaves stage and H. armigera at silking stage. Under natural conditions, the resist-
ance of Shuangkang 12-5-21 to Lepidoptera pests was investigated at harvest time. The 1, 2, 4 and 6 times recommended medium
dose of glyphosate were sprayed at 5 leaves stage of maize. The damage of maize were investigated at 1, 2 and 4 weeks after spraying
glyphosate. [ Result] At 6 leaves and silking stage, the average damage level of Shuangkang 12-5-21 caused by O. furnacalis was
1.12 and 1.07 respectively, the level caused by M. separata at 6 leaves stage and H. armigera at silking stage was 1.32 and 0.02 re-
spectively. Shuangkang 12-5-21 showed high resistance to O. furnacalis, M. separata and H. armigera. At harvest time the number of
larval tunnels, live insects and the damage rate were significantly lower than those of the control maize, with a control effect against
Lepidoptera pests was >90%. Shuangkang 12-5-21 had no damage symptoms treated with recommended medium dose of glyphosate.

When treated with 2 and 4 times recommended medium dose of glyphosate, Shuangkang 12-5-21 showed slight damage symptoms 1
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week later while no damage symptom 2 weeks later; treated with 6 times medium dose of glyphosate, the damage rate of herbicide of

Shuangkang 12-5-21 decreased from 36.00% (1 week later) to 8.00% (2 weeks later) and the new leaves grew normally. After 4

weeks, the growth of Shuangkang 12-5-21 completely returned to normal, and the plant height was not affected. [ Conclusion] Trans-

genic maize Shuangkang 12-5-21 showed high resistance to O. furnacalis, M. separata and H. armigera and Shuangkang 12-5-21

could tolerate 4 times recommended medium dose of glyphosate.

Key words: transgenic maize; shuangkang 12-5; insect resistance; tolerance to the target herbicide
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Table 1 Resistance of Shuangkang 12-5-21 against O. furnacalis in field

6 M1 6 leaves stage

1223 Silkling stage

i
Varieties

PR REHRS

Mean average Pest grade

Ptk
Resistance type

FHILH

Mean average

Ptk
Resistance type

WAL 12-5-21 Shuangkang 12-5-21 1.12+0.01¢ 1
FBEA 958 Zhengdan 958 5.52+0.10b 5
2% 31 Zong 31 8.49+0.09a 7

S High resistance 1.07+0.25¢ S High resistance

3T Medium resistance 5.76+0.40b  J& Sensitive
J& Sensitive 7.13+0.21a & Sensitive

R BN I E AR R . BRGNS FRERIRTE 0.05 /K B ZE R (P<0.05)

The data in the table are means+SE. The lower case letters after the data indicate the difference at the level of 0.05 (P<0.05).

F2 XN 12-5-21 A ARL RAOH EHE

Table 2 Resistance of Shuangkang 12-5-21 against M. separata and H. armigera in field

Fhhi-6 MY M. separata—6 leaves stage

FREE AL 220 H. armigera—silkling stage

=)
2]} *ITI
Varieties

TG

Mean average

Resistance type

PR IR E

Mean average

Pk

Resistance type

AT 12-5-21 Shuangkang 12-5-21 1.32+0.16¢ 4T High resistance 0.02+0.04c 54T High resistance
FRHL 958 Zhengdan 958 4.32+0.48b HiHT Medium resistance 3.51+£0.35b F1HT Medium resistance
27531 Zong 31 6.14+0.24a J&& Sensitive 5.66+0.22a J&% Sensitive

F PR BME AR EZE . BB G /NG FRERIRTE 0.05 K L 2E 5 (P<0.05)

The data in the table are means+SE. The lower case letters after the data indicate the difference at the level of 0.05 (P<0.05).
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155.00 3k, &P R LW, WL 12-5-21 2%

PR LA TG HUBOA A T 1K T 24 b XS B R . 958
R A FPLE 31, 5 5 2 R B E, TR
12-5-21 fE AR AR A A 20 35 A A BOT 3, BT
12-5-21 Xf 3 U # il ACR A 100.00% 5 #4827 Al
FRECTA A LS8R 958, XUBT 12-5-21 By 2 il 3 R
$90.82%, LA EZERFH, FARFMT AT 12-5-
21 X H 3 BT HSUR B

Fz3 Wht 12-5-21 PR SPEEERANRE

Table 1 Resistance of Shuangkang 12-5-21 against lepidopteran pests at harvest

PR Control effect/ %

=k N Y N ¥ g N, w
fopes '_x;-_: B lﬂ\i‘IfoﬂZ N(ﬁfé‘ﬂt ) L P2 RN
Varieties amage um er/\ humber ol Accordmg .to the According to the
rate/ % of borers/”| live insects/3k number of insects number of damaged
plants
WL 12-5-21 Shuangkang 12-5-21 3.00+1.00¢ 3.33+0.58¢ Oc 100.00 90.82
FBEL 958 Zhengdan 958 32.67+4.04b 69.67+4.16b 45+3.61b - -
27 31 Zong 31 68.33+6.51a 177.67£13.50a 155+8.89a - -

FP AR A T BME AR EZE . BRGNS FRERIRTE 0.05 K 255 (P<0.05)

The data in the table are means+SE. The lower case letters after the data indicate the difference at the level of 0.05 (P<0.05).
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Table 4 Tolerance identification of Shuangkang 12-5-21 to glyphosate (1 week later)

o e W b HOBRSE
Varieties Treatment Germination Plant Plant damage
rate/ % height/cm rate/ %
FREA 958 AR H % Without glyphosate 100.00a 59.67+6.62 -
Zhengdan 958 it ) Sprayed medium dose glyphosate 0.00b - 100.00a
W3 2 % Hr 7] 5 H B Sprayed 2 times medium dose glyphosate 0.00b - 100.00a
WL 12-5-21 ANt R H B Without glyphosate 100.00a 53.20+6.79a -
Shuangkang 12-5-21 it F ) B Sprayed medium dose glyphosate 100.00a 50.20+3.94a 0.00d
W8 2 £ Hr 7] 8 5 H B Sprayed 2 times medium dose glyphosate 100.00a 50.67+3.29a 2.67+4.62¢
Wit 4 % Hr 7] 5 5 H B Sprayed 4 times medium dose glyphosate 100.00a 48.47+3.63a 2.67+4.62¢
W5t 6 A% 74 5 H B Sprayed 6 times medium dose glyphosate 100.00a 45.47+2.73ab 36.00+6.93b
R AR . BRJR/NE FRERORLE 0.05 K EIZER (P<0.05) .
The data in the table are means+SE. The lower case letters after the data indicate the difference at the level of 0.05 (P<0.05).
RSO 12-5-21 MEHBERITZ M (2.4 BE)
Table 5 Tolerance identification of Shuangkang 12-5-21 to glyphosate (2, 4 weeks later)
25 2 A Zy)5 4 JH
2 weeks after spraying glyphosate 4 weeks after spraying glyphosate
A Qb3
Varieties Treatment e TR & MR TR FE =
Plant height/ Plant damage Plant height/ Plant damage
cm rate/ % cm rate/ %
FRHL 958 AN H M 101.80+4.91 - 234.47+15.13 -
Zhengdan 958 Without glyphosate
WS ) A - 100.00a - 100.00a
Sprayed medium dose glyphosate
MLt 2 A% v 9] G H - 100.00a - 100.00a
Sprayed 2 times medium dose glyphosate
AT 12-5-21 ANt R H 1P 94.47+0.81a - 210.70+7.67a -
Shuangkang Without glyphosate
12-5-21 B it 70k 94.40+1.83a 0.00¢ 206.00+9.04a 0.00c
Sprayed medium dose glyphosate
Wit 2 3% 0] R 91.93+3.19a 0.00c 201.53+5.60a 0.00c
Sprayed 2 times medium dose glyphosate
W 4 i ) ek e I 89.40+3.14a 0.00c 204.40£6.32a 0.00c
Sprayed 4 times medium dose glyphosate
WL 6 A R e I 82.27+0.81b 8.00b 203.33+5.30a 8.00b

Sprayed 6 times medium dose glyphosate

RPEE N E bR iE2E . B Jn /NG FRERIRTE 0.05 /K ERI2E5R: (P<0.05) .

The data in the table are means+SE. The lower case letters after the data indicate the difference at the level of 0.05 (P<0.05).
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