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Resistance evaluation of transgenic Bt maize to Oriental armyworm

CHANG Xue CHANG Xue-yan HE Kang-lai® WANG Zhen-ying BAI Shu-xiong

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094, China)

Abstract: The Oriental armyworm, Mythimna separata ( Walker) , is an important insect pest of maize.
Planting transgenic Bt maize is a new way for the control of corn borers. Monsanto’s YieldGard® transgen-
ic Bt maize expressing Cryl Ab protein and a non-Bt control were evaluated through laboratory bioassays
by exposing 1st —3rd instar larvae of Oriental army worm directly to whorl leaves. The 1st —3rd instar
larvae fed on Bt maize leaves could lead to 39.0%-92.0% , 96.0%—-98.0% , and 97.0% - 100% mor-
talities within 3, 7, and 10 days, respectively. All larvae could not survive longer than 14 days. There
were significant difference compared with only 3. 0% -8.0% , 6. 0% —20.0% , and 11. 0% - 28. 0%
mortalities for the non-Bt control. The development of larvae was also severely inhibited when feeding on Bt
maize. Larvae survived 10 days on Bt maize leaves weighted only 9% of that on non-Bt control. Field trials
were also conducted with artificial infestations of 1st —6th instar larvae into the maize whorl at V4 — V7 stage,
respectively. There were only 0.0 —6.7% of survival on Bt maize. In contrast, there were 8.3% —80.0% of
survival on non-Bt control, which were significantly higher than Bt maize. Damage ratings of Bt maize were
0.1 -0.7, which were significantly lower than 2.1 —=7.3 of non-Bt control. These results indicated that Yield-
Gard® could provide good controls to Oriental armyworm and protect maize well from the damage.
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Table 1 Survival of 1st —3rd instar larvae of M. separata fed on Bt and non-Bt maize whorl leaves

3] KR KB AFIE R Larval survival (% )
Instar Maize variety 3d 7d 10d
1 #% 1st instar YieldGard® 29.0£8.1"" 3.0£2.1°7 0.0+0.0°"
CK 98.0+1.3 80.0 4.5 72.0 +4.9
2 # 2nd instar YieldGard® 61.0+7.4"" 4.0+1.6"" 3.0+1.5""
CK 97.0+1.5 94.0+3.1 89.0+4.1
3 #% 3rd instar YieldGard® 8.0+1.3"" 2.0+1.37" 1.0+£1.0""
CK 92.0+2.0 86.0+£2.7 82.0+2.5

o AR ICE Bt 53E Bt FORMTEIIAEIE 0] 22 5 0 2 (-5 ) . Note: # * The means within same instars were significantly
different between Bt and non-Bt maize by t-test (¢, _,, = -9.62, df =18, P <0.0001; ¢, ,, = -12.39, df =18, P <0.0001; ¢,_,,, = —17.97,
df =18, P <0.0001; ¢, ,, = -5.95, df =18, P <0.0001; ¢, ,, = —-15.08, df =18, P <0.0001; ¢, ,,, = —12.75, df =18, P <0.0001; ¢,_,,
= -15.56, df =18, P <0.0001; ¢,_,, = —17.61, df =18, P <0.0001; ¢, ,,, = —24.17, df =18, P <0.001).
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Fig. 1 Survival and larval weight of M. separata 3rd instar larvae fed on the whorl leaves of Bt and non-Bt maize
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Table 2 Damage ratings and larval surviving for the Bt and non-Bt maize evaluated in the field under

artificial infestation with 1st —6th instar M. separata larvae

i3 ] BN
Instar Maize variety
1 #% 1st instar YieldGard®
CK
2 #% 2nd instar YieldGard®
CK
3 ¥ 3rd instar YieldGard®
CK
4 ##% 4th instar YieldGard®
CK
5 ## Sth instar YieldGard®
CK
6 ## 6th instar YieldGard®
CK

IR (% ) e Sl
Larval surviving Damage rating
0.0+0.0"" 0.10+0.00""
8.3x4.4 2.10+0.70
5.3£1.77" 0.60£0.10""
53.3+10.2 4.30 +0.50
2.2£2.27° 0.30£0.10""
66.7 7.5 7.10+0.90
6.7+4.97" 0.60£0.10""
80.0 4.5 7.20 +0.60
6.7+4.27° 0.70£0.20""
70.0 +10.6 7.30 +0.60
0.0+0.0"" 0.25+0.03""
53.3£12.8 3.90 +0.60

e e [FEIRZHHEELE Bt 59E Bt BZOKPEAENE R EELIN A 27 B E (-ME) . Note: *#* The means [ larval surviving and dam-
age rating (DR) ] within same instars were significantly different between Bt and non-Bt maize by ¢-test (¢,_, = —3.8, df =10, P =0.0035;¢,_,,
=-2.9,df=10, P=0.0159; ¢, , = -4.79, df =10, P =0.0007; ¢,_,, = —6.77, df =10, P <0.0001; ¢,_, = -8.5, df =10, P <0.0001 ;
by_pg = —7.66, df =10, P <0.0001; ¢, , = -7.87, df =10, P <0.0001; ¢, ,, = —11.79, df =10, P <0.0001; ¢, , = —-5.55, df=10, P=

0.0002; ¢
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