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The bioassay of Chinese domestic Bt-CrylAb and Bt-(Cryl Ab+Vip3Aa)
maize against the fall armyworm. Spodoptera frugiperda

ZHANG Dandan, WU Kongming

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant
Protection , Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract The fall armyworm, Spodoptera frugiperda (J. E. Smith) is an important agricultural pest in the world
and planting Bt crop has been widely deployed for the pest control in its native region, the American continent. In
this study, the control efficacy of Chinese domestic Bt-CrylAb maize (Event-C0030. 3.5) and Bt-(CrylAb-+
Vip3Aa) maize (Event-DBN3601 and DBN3608) to 1st-4th instar larvae of fall armyworm were evaluated by the
method of feeding on maize leaves in the lab. The results showed that all the six varieties of two kinds Bt corns
could express the target insecticidal proteins efficiently and have strong toxicity to the pest. The insecticidal effi-
cacy to the Ist instar larvae reached 59% —100% , and the growth and development of the survived larvae were al-
so significantly inhibited. Our results indicated that Bt-CrylAb and Bt-(CrylAb—+ Vip3Aa) maize developed in
China had high control efficacy against fall armyworm. However, compared with the single Bt gene maize, the
control efficacy of the two Bt gene maize was significantly higher. It is concluded that the two Bt maize present
good commercial application prospects.
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Table 1 Content of Bt proteins and total proteins in fresh leaves of different maize varieties

ER A

Maize varieties

CrylAb/pg - g !

BEM/mg - g

Vip3 Az e gl :
[ Total protein

X B MLE -1 G 958) CK maize-1 (Zhengdan 958)
Bt-CrylAb F k-1 (C0030. 3. 5-4 5 958)

Bt-Cryl Ab maize-1 (C0030. 3. 5-Zhengdan 958)

Bt-(Cryl Ab+Vip3Aa) EK-1 (DBN3601-K55#. 958)
Bt-(Cryl Ab+ Vip3Aa) maize-1 (DBN3601-Zhengdan 958)
Bt-(Cryl Ab+ Vip3Aa) k-2 (DBN3608-43 5. 958)
Bt-(Cryl Ab+ Vip3Aa) maize-2 (DBN3608-Zhengdan 958)
X HEH L K2 (fk4E 106) CK maize-2 (Nonghua 106)
Bt-Cryl Ab F2K-2 (C0030. 3. 5-4¢4E 106)

Bt-Cryl Ab maize-2 (C0030. 3. 5-Nonghua 106)
Bt-(Cryl Ab+ Vip3Aa) k-3 (DBN3601-4¢4E 106)
Bt-(Cryl Ab—+ Vip3Aa) maize-3 (DBN3601-Nonghua 106)
Bt-(Cryl Ab-+Vip3Aa) k-4 (DBN3608-4¢4E 106)
Bt-(Cryl Ab+ Vip3Aa) maize-4 (DBN3608-Nonghua 106)

< LOQ < LOQ (371. 67+14. 69)ab
(87.75+4. 88)ab < LOQ (375. 024, 19)ab
(86.05410. 51)ab (21.42£3.34)a (349. 17426. 65)b
(99. 18=0. 28)a (27.84%1.91)a (406. 74+8. 66)a

< LOQ < LOQ (392. 31£13. 02)ab
(75.5544. 04)b < LOQ (370. 8219. 66)ab

(100. 33£5. 1Da

(101. 64=£5. 02)a

(22.77%2.01)a

(26.30%1. 21)a

(369

(397

.69+14.87)ab

. 73%5. 05)ab

1) [ F B 5 AR AN R /NG TR R A B 25 S (P<<0. 05)

Different small letters in same column indicate significant differences (P<C0. 05).
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A: The living larvae before treatment; B: The dead larvae after treatment.
The pictures were taken by ultra-depth of field 3D microscopic system
(vhx-2000, KEYENCE, Japan), the magnification is 30%
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Fig. 1 Death characteristic of different instar larvae on Bt maize
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Different capital letters above the error bars indicate significant differences among mortalities of same instar larvae on different maize,
and different lowercase letters indicate significant differences among mortalities of different instar larvae on same maize (P<0.05)

B2 FRERHAEMFREARERRERRFH EMFETE

Fig. 2 Mortalities of different instar larvae of Spodoptera frugiperda on different maize varieties
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Table 2 Effect of feeding different maize varieties on body weight of different instar larvae of Spodoptera frugiperda

2 #% 2nd instar larvae

3 % 3rd instar larvae

TR AT

Moo VIR /me 5 dJRIRE/mg  WERA/Y BIRIAE/me 5 dJR(RE/mg (RN Y
- : Initial weight Weight 5 days later Inhibitory rate  Initial weight Weight 5 days later ~ Inhibitory rate
Xof BEH R K -1 G2 958) CK maize-1 (Zhengdan 958) 1. 740,06  (10.1340. 71)a — 6.43740.40 (49.51+0.68)a —
Bt-Cryl Ab £ k-1 (C0030. 3. 5-#B 5. 958)
1. 74=0. 0 1. 8340. 14)t L9541, 7 . 4310. 40 .61%3. 2. 6248, 44
Bt-Cryl Ab maize-1(C0030. 3. 5-Zhengdan 958) 6 a8 b (98951 T 643 (9613, 63)c (92, 62258 4Db
Bt-(Cryl Ab+ Vip3Aa) T k-1 (DBN3601-%55 958)
1. 74=0. 06 — — 6.4340.40  (2.0220.40)d (110. 2240. 94)
Bt-(Cryl Ab+Vip3Aa) maize-1 (DBN3601-Zhengdan 958) ( (¢ )
Bt-(Cryl Ab+Vip3Aa) -2 (DBN3608-55. 958)
1. 740, 06 — — 6.4340.40  (2.5040.56)d (109. 1241, 29
Bt-(Cryl Ab-+Vip3Aa) maize-2 (DBN3608-Zhengdan 958) 5 2K e
it BRI T K2 (fe#E 106) CK maize-2 (Nonghua 106) 1,740, 06 (9. 40+0.5Da — 6.4340.40 (29.74%1.73)b —
Bt-Cryl Ab -2 (C0030. 3. 5-4¢4£ 106)
1.7440.06  (1.9620.20)b (97.07=42.64)a 6.4340.40 (4,571 14)cd (107. 9744, 88
Bt-Cryl Ab maize-2 (C0030. 3. 5-Nonghua 106) S AN L S8 LS e
Bt-(Cryl Ab+ Vip3Aa) F k-3 (DBN3601-4¢4E 106)
1. 740, 06 — — 6.43£0.40  (1.35+0.45)d (121.79=1.58)
Bt-(Cryl Ab-+ Vip3Aa) maize-3 (DBN3601-Nonghua 106) s 2L 4
Bt-(Cryl Ab+ Vip3Aa)-4 (DBN3608- 4 106
t(Cry ip3Aa)-d ¢ A4 106) 1. 7440. 06 = = 6.4340.40 (1.2520.55)d (122.22-1.93)a

Bt-(Cryl Ab+Vip3Aa) maize-4 (DBN3608-Nonghua 106)

4 % 4th instar larvae

TR AT

5 dJE{RE/mg  IREIMGHIHR/ %

Weight 5 days later Inhibitory rate

it S WG PR E /mg
aize varieties . 9
Initial weight
Xof A 1 K -1 ORBE 958) CK maize-1 (Zhengdan 958)  23.2541.33 (177. 22£8. 85)a
Bt-CrylAb -1 (C0030. 3. 5-K5 5 958)
23.25+1. . 60=E5.

Bt-Cryl Ab maize-1(C0030. 3. 5-Zhengdan 958) 329 S (GELE0ESE, 50
Bt-(Cryl A ip3Aa) FA&-1 (DBN3601-% 5

t-(CrylAb+ Vip3Aa) £K-1 (DENSE0L AL 558) 23.25+1.33 (60,023,
Bt-(Cryl Ab+Vip3Aa) maize-1 (DBN3601-Zhengdan 958)
Btf((jryll\b+\'/1p3/\a) ﬂi./KfZ (DBNSGO8:%[§ i 958) 23, 2541. 33 @D e
Bt-(Cryl Ab+Vip3Aa) maize-2 (DBN3608-Zhengdan 958)
X FE AL T K-2 (fR4E 106) CK maize-2 (Nonghua 106)  23.2541.33 (154, 79+4.

C S5k 0 (O . 3. 5t
Bt (,‘ryl/\b BE/K 2 ((J(?O?)O 3 5_5&+ 106) 23 2541.33 (59, 435,
Bt-Cryl Ab maize-2 (C0030. 3. 5-Nonghua 106)
Bt-(Cryl Ab ip3Aa) k-3 (DBN3601-44E 106

e (Cryl bt VipS A Tk 8 (DENSGOL R 106) 23.2541.33 (43,838,
Bt-(Cryl Ab+ Vip3Aa) maize-3 (DBN3601-Nonghua 106)
Bt-(Cryl A ip3Aa)-4 (DB 08-4efE 1

t-(Cryl Ab-+Vip3Aa)-4 (DBN3608-4&4E 106) 93,9541 33

Bt-(Cryl Ab+Vip3Aa) maize-4 (DBN3608-Nonghua 106)

(59. 5043. 8Mb

46)be (76.1242. 24)ab

92.43 a

55)a

57)be (72.49+4. 23)ab

37c (84.3546.36)a

(33.28416. 28)c (92.38412. 37)a

D) ARFE ] A = Oof B F I I — A SRR G I {ED /% IR TGN X 100 %0 . [RIFIA /NG 51 227 6] — i 3 4 s 7E R [ 0K S i |

5 d JE PR B AR A A 22 5 3 (P<<0. 05)

Inhibitory rate = (Body mass increase in control groups— Body mass increase in experiment group) / Body mass increase in control groups

X 100%. Different small letters in the same column indicate significant differences among weights 5 days later and inhibitory rates of same

instar larvae on different maize (P<Z0. 05).

3 it

ZS[E -2 F 98 & P CrylAb, CrylF. Vip3A il
Cry2Ab 5 U0 AR B3 57 7% ik EL AT %58 9 10 BOEAE
FH .1 CrylAc MR, I AAE CrylAb, CrylF

& Y CrylAb (8% CrylF) + Vip3A. Cryl Ab (5§
CrylF) +Cry2 Ab K] 45 il 754 5 M1 & 2B S
HENT . ARBF ISR R BUE Bt-CrylAb oK,
B ST A U RS IEFET -3y 13, 33%6~65. 4176,
TRTEPHIE A 59. 50%6~107. 97% ., WNHLE Br-(CrylAb
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