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Resistance of transgenic maize CM8101 with CrylAb-ma gene against the
1st and 2nd instar larvae of fall armyworm Spodoptera frugiperda
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Abstract: To clarify the resistance effects of transgenic Bt maize against fall armyworm Spodoptera fru-
giperda, the vitro tissues bioassay was conducted in the laboratory. The 1st and 2nd instar larvae of S.
frugiperda were feed with heart leaves, maize silks and seeds, the survival number of 1st and 2nd instar
larvae, weight of surviving larvae, pupal weight, number of pupation and eclosion were measured, the
resistance of heart leaves, maize silks and seeds of transgenic corn CM8101 with CrylAb-ma gene to
the 1st and 2nd instar larvae of S. frugiperda were analyzed. The results showed that the 1st instar lar-
vae were completely killed by the heart leaves, and the 2nd instar larvae could survive with survival rate
10.0%, but could not complete the life cycle of pupation and eclosion. The most 1st instar larvae with
survival rate of 3.3% could be killed by maize silks and their life cycles were interrupted, however, it
was not lethal to 2nd instar larvae with survival rate of 73.3%, and pupation rate was 20.0%, eclosion
rate was 13.3%. The Ist instar larvae were completely killed by seeds, and the 2nd instar larvae could
survive with survival rate 13.3%, had less pupae with pupation rate of 3.3%, and had less pupae with
eclosion rate of 3.3%. The results indicated that the transgenic maize CM8101 with Cryl4Ab-ma gene

had high control efficacy against the 1st and 2nd instar larvae of fall armyworm, and could effectively
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block their life cycles and reduce the pest damage.

Key words: Spodoptera frugiperda; transgenic maize CM8101 with CrylA4b-ma gene; insect resistance;

laboratory bioassay
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Table 1 Insecticidal effects of heart leaves of three kinds of corns on the 1st and 2nd instar larvae of Spodoptera frugiperda

AN ) W P ) e M B A2 1 8 4 ERL A 7405 /%

Survival rate of the 1st instar larvae of Spodoptera frugiperda at the different feeding times

EARBEL

Corn material

3R 3rdday HS5KSthday 257 K7thday 559K 9thday 55 11K 11th day %5 13 K 13th day
CMS8101 56.789.2 b 26.7£8.2 b 3.3+33b 0.0£0.0 b 0.0£0.0 b 0.0+0.0 b
ML 121 Zhongdan 121 100.0+£0.0 a 100.0£0.0 a 100.0£0.0 a 100.0£0.0 a 100.0+£0.0 a 100.0+0.0 a
%531 Zong 31 100.0+£0.0 a 100.0+0.0 a 100.0+£0.0 a 100.0+£0.0 a 100.0+0.0 a 100.0+0.0 a

N [ G PR P 1) s 518 096 2 % 4 ML B 165 5/ %

Survival rate of the 2nd instar larvae of Spodoptera frugiperda at the different feeding times

SRR

Corn material

3 KR3rdday ZHES5KSthday 7K 7thday 9K 9thday 2f 11K 11th day 45 13 X 13th day
CMS8101 20.0+7.4 b 13.3+6.3 b 10.0+£5.6 b 10.0+£5.6 b 10.0£5.6 b 10.0£5.6 b
ML 121 Zhongdan 121 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a
%531 Zong 31 100.0+£0.0 a 100.0+0.0 a 100.0+0.0 a 100.04+0.0 a 100.0+£0.0 a 100.0+0.0 a

Fe g R R R . FIFARRING TR 4 LSD IR 48 7F P<0.05 /K- 2553 i 3% . Data in the table are meand
SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test.
K2 3WMEKOMITEM R 1 B2 HAERKE TN
Table 2 Effects of heart leaves of three kinds of corns on the growth and development of the 1st and
2nd instar larvae of Spodoptera frugiperda

O ST 1 A A KRR E
kAR Growth and development of the 1st instar larvae of Spodoptera frugiperda
Corn material { T /mg T /mg et/ Sk Tesi/% Pk PMER%
Worm weight Pupal weight Pupation Pupation rate Eclosion Eclosion rate
CM8101 0.0£0.0 b 0.0£0.0 b 0 0.0 0 0.0
FHH.121 Zhongdan 121 199.2+7.0 a 113.843.4 a 30 100.0 30 100.0
2531 Zong 31 220.449.5a 115.6+£3.7 a 30 100.0 30 100.0
B AR 2 IR A AR KR E
FoAkA R Growth and development of the 2nd instar larvae of Spodoptera frugiperda
Com material [ /me Ui i /mg i/ 1 %/% PSS R
Worm weight/mg  Pupal weight Pupation Pupation rate Eclosion Eclosion rate
CM8101 91.8+14.9 ¢ 0.0+£0.0 ¢ 0 0.0 0 0.0
" H.121 Zhongdan 121 196.0+8.0 a 109.3£2.6 b 29 96.7 29 96.7
2531 Zong 31 182.2+8.2 b 130.1£3.8 a 30 100.0 30 100.0

B AR LR . [RIBREING FRER IR £ LSD A 30 7E P<0.05 /K F-22 5+ [ 3% . Data in the table are mean+
SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test.
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THE 24 (P<0.05) , I BLARREAL G 5 Pk (£
3~4), FRIMEEEELP] oK CM8101 fE 22465 13 %, ik
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A 43 PIb & B RS A R 2P R R 4 0
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2258 FHb BRI 195 40 AT B | E 6 R b 57 ik
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TR 2 i A S R K B ARATRLER 13 K, Bl

BRI 140 2 8541 A7 F891 T 90.0%~100.0% Z
8] , A7 375 &0 M B AR B R A T 86.79%~90.0% = [a], 4k
BT 76.7%~80.0% 2 [d] , F& B IE IR 5E Al {5 b
G &) R A 8 e 3 E e e 0 N A AR 8 VAL
B

Tl M5 35 ) R oK CMIS101 KERE S 3~7 K, Bl
DO LN A R T 3.3%~13.3% 2 [0], 55 9 K
T TR 1 A4 A RAE T SR B R B 2 4N
H(FS), TAMALILN Tk CM8101 A FRIEE 3~13 K,
b TR 2 0% & UAE TS R A T 13.3%~60.0% 2
(] , 357 5 S AIC AR 2 A R A S R R AR I A7 0
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PR R KR 114 A L 7 (P<0.05) , A7 10 &l HUH A



414 RAEEEEE . B CrylAb-ma FEIR FK CMS8101 X 5 HL 502 8% 1 I F1 2 I 4 B BBk 819

1 SLARIHR TPk, 38 B Al B2 AR IR AP A R
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3 Tt

2019 A v [ b B 2 B AR P O 3 0F 58 kP
FHAIRFLET (20194585 FP S 10 d 2247 10 FKHTHRA
JEA 2 em 51 2% BRI 12 em . H AR 3.3 em B I 4E
TEAE N, SR 5 5 0 57 3 e 4yt N T 4 B A ik
A oF L PEM T M % Bt-CrylAb E K Fl % Bt-
(Cry1 Ab+Vip3Aa) T KX 50 b 57 77 ik 41 L A ik
55 9L R Bt-Cry 1 Ab T K 4 M A1 5 i 9% 73 0k 1 9%
4 A IEAET % K 59.23%~65.41% , 2 ¥4 A1 fl G

EFET =R K 40.80%~47.89%; %% Bt-(Cry 1 Ab+Vip3Aa)
T KA UL A 5 S 1A R 2 i <l ARG IE BT
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IR I R b B A 1 R A 2 2 L 565 13 K 1 iR Il
HRIET, 2 14 MAFTE 220 10.0% , {H 34 A Re ki
56 WG SR A TR L, R BE D £ 0K CM8101 0 I Xof
FH TR 1R 2 05 40 R R A T R P R
LU (2019) iF FH B9 %% Bt- (Cryl Ab+Vip3Aa) K AH
o [RIES, SRPHERIR AL (2019)IRX55 25 5 3R BT, B
G SR oK 23 f 2 P ] R S R AR,
ARG IR 2 T R IE A h TORIRAEE
A E Y SR PR R AL (2019) KA It
22 SRR I R R 1 53 R M i

R3 IMERLLE AR 16702 0 4h AR B R

Table 3 Insecticidal effects of maize silks of three kinds of corns on the 1st and 2nd instar larvae of Spodoptera frugiperda

R R R 7% RO | 00 O 7 %

c o%n}{fj:; ffrial Survival rate of the st instar larvae of Spodoptera frugiperda at the different feeding times
%5 5 K 5th day %57 K Tth day H9XKothday 4511 K 11thday 4513 K 13th day
CM8101 46.7+£7.4 b 13.3£6.3b 13.3£6.3 b 3.3+33Db 3.3+33 Db
FHE 121 Zhongdan 121 86.7£6.3 a 80.0+7.4 a 80.0+7.4 a 80.0+7.4 a 80.0+7.4 a
£%31 Zong 31 86.7+6.3 a 86.7£6.3 a 86.7£6.3 a 86.7£6.3 a 86.7£6.3 a

A [ G R P 1] 5 s 513 846 2 8% 4 HHL PRI A 185 5 /%

TR

Survival rate of the 2nd instar larvae of Spodoptera frugiperda at the different feeding times

Corn material

% 5K 5th day %7 K 7th day %59 K 9th day 11K 11thday % 13 K 13th day
CM8101 96.7+3.3 a 93.3t4.6a 90.0£5.6 a 83.3+6.9a 73.3£82Db
i 121 Zhongdan 121 96.7+3.3 a 933+4.6 a 933+4.6a 933+4.6a 933+4.6 a
2531 Zong 31 100.0+£0.0 a 96.7+3.3 a 96.7+3.3 a 96.7+3.3 a 96.7+£3.3 a

F PR YRR R . RIFIAR [RNG TR R 2 LSD B IR 7E P<0.05 7K F-25 5 . 3 . Data in the table are meant

SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test.

R4 IMERELWEM TR 120D RERKLEHZIN

Table 4 Effects of maize silks of three kinds of corns on the growth and development of the 1st

and 2nd instar larvae of Spodoptera frugiperda

TSR 1 IR A VR KR H
Tk Growth and development of the 1st instar larvae of Spodoptera frugiperda
Comn material 1k /mg 4§ Fi/mg i Ao Bk PR
Worm weight Pupal weight Pupation  Pupationrate  Eclosion  Eclosion rate
CMS8101 7.0+0.0 ¢ 0.0£0.0b 0 0.0 0 0.0
H #1121 Zhongdan 121 215.4+199b 147.746.4 a 24 80.0 22 73.3
2731Zong 31 266.6+7.2 a 146.4+6.5 a 26 86.7 24 80.0
B SR 2 A VR KR H
B/ N 7R Growth and development of the 2nd instar larvae of Spodoptera frugiperda
Corn material 1R E /mg W /mg A/ Sk LI/ % Pk P %
Worm weight Pupal weight Pupation  Pupationrate  Eclosion  Eclosion rate
CMS8101 184.0+11.3 a 96.1£8.2 b 6 20.0 4 13.3
HH 1121 Zhongdan 121 200.0+7.4 a 154.1+£7.6 a 26 86.7 24 80.0
2£31Zong 31 199.44£8.0 a 162.7+7.1 a 26 86.7 25 83.3

Fe gl R R R . FIFARRING TR 48 LSD IR 40 7F P<0.05 /K125 53 i 3 . Data in the table are meand
SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test.
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Table 5 Insecticidal effects of seeds of three kinds of corns on the 1st and 2nd instar larvae of Spodoptera frugiperda
VAN [ G PR P 1) s 5 15 096 1 8% 4 L B 185 3/ %
kAR Survival rate of the Ist instar larvae of Spodoptera frugiperda at the different feeding times
Corn material 3R 55K 7R 9K EAIDS 13K
3rd day Sth day 7th day 9th day 11th day 13th day
CM8101 13.3£6.3 b 3.3+33b 3.3+33 b 0.0+0.0 ¢ 0.0+0.0 ¢ 0.0£0.0 b
f15121 Zhongdan 121 93.3+4.6 a 90.0+5.7 a 90.0+5.7 a 90.0+5.7 b 90.0+5.7 b 90.0+5.7 a
2531 Zong 31 100.0+0.0 a 100.0+0.0 a 100.0+0.0 a 100.0£0.0 a 100.0+£0.0 a 96.7+3.3 a
AN [ ] MR P [ 4 5 1A 0 2 W 4y HL RO A7 475 5 %
FokA R Survival rate of the 2nd instar larvae of Spodoptera frugiperda at the different feeding times
Corn material B3R H5K CHPS EILPS BILR EARPN
3rd day 5th day 7th day 9th day 11th day 13th day
CM8101 60.0£9.1 b 53393 b 533493 b 20.0£7.4 b 13.3£6.3 b 13.3£6.3 b
FHE.121 Zhongdan 121 96.7+3.3 a 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a 96.7£3.3 a
2731 Zong 31 100.0£0.0 a 100.0£0.0 a 100.0£0.0 a 100.0+£0.0 a 100.0£0.0 a 100.0+£0.0 a

R PR AR bR ER . RIFURRING AR 2 LSD K 4R 78 P<0.05 /K22 5% [ 3 . Data in the table are mean+
SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test.
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Table 6 Effects of seeds of three kinds of corns on the growth and development of the 1st and
2nd instar larvae of Spodoptera frugiperda
B RO 1 IR A AR KR E

Growth and development of 1st instar larvae of Spodoptera frugiperda

TR

Corn material {#/mg Ui /mg ER f8/% Hk HEAR/%
Worm weight  Pupal weight Pupation Pupation rate Eclosion Eclosion rate
CM8101 0.0+0.0 ¢ 0.0+0.0 b 0 0.0 0 0.0
FHE 121 Zongdan 121 221.9+119b 163.4+6.8 a 26 86.7 23 76.7
2531 Zong 31 268.8+10.7 a 163.146.2 a 26 86.7 24 80.0
B BRI 2 A A KRR E
FoRB R Growth and development of 2nd instar larvae of Spodoptera frugiperda
Corn material A /mg I i /mg e/ S i 2/% Pk P/ %
Worm weight ~ Pupal weight Pupation Pupation rate Eclosion Eclosion rate
CM8101 172.0£9.8 b 102.9+0.0 b 1 33 1 33
P 121 Zongdan 121 209.4+7.3 a 159.0£7.0 a 27 90.0 24 80.0
2531 Zong 31 211.1£7.0 a 181.4+8.8 a 27 90.0 23 76.7

FEE R LR . [RIBREING PR IR 4 LSD A I8 7E P<0.05 /K F-22 5+ [ 3% . Data in the table are mean=
SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test.
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