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The effectiveness of Cry2Ab protein against early-instar larvae
of Spodoptera exigua and S. litura
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Abstract: [ Background ] After the widespread planting of Bt cotton in China, the target pests cotton bollworm, Helicoverpa armigera
and the pink bollworm H. zea were no longer major pests. However, two other herbivores, Spodoptera exigua and S. litura remained
important. The Cry2Ab protein, expressed in Bollgard Il cotton seems to have higher effects against these two pests. In this paper,
the effect of Cry2Ab protein on these lepidopteran pests was investigated. [ Method ] The effects of different Cry2Ab protein concen-
trations (1.25, 2.5, 5.0, 10.0 and 20.0 pg - ¢~') mixed into artificial diet on the survival rate and growth rate inhibition in S.
exigua and S. litura were described under laboratory conditions. [ Result] With the increase of Cry2Ab protein concentration, first-
instar and neonate larvae of S. exigua displayed a lower survival rate, but second and third-instar larvae of either species showed no
significant differences compared with the control. However, body mass of these two insects was obviously negatively affected by feeding
on Cry2Ab protein containing diets. [ Conclusion and significance ] High concentrations of Cry2Ab protein (10.0 and 20.0 g+ g™")
had stronger effects against neonates and first-instar S. exigua larvae but had little effect against S. litura.
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Table 1  Effects of Cry2Ab protein on the survival rate of S. exigua low-instar larva

TH R M 4 TG 2R Survival rate of S. exigua larva (%)

Cry2Ab K BE
Cry2Ab protein Cf)lrlcentration WL 1 84 m 2 Wt 3k
(ng-g™) Neonate larvae First-instar larvae Second-instar larvae Third-instar larvae
0 80.56 +8.45aA 65.30 £4.00aA 98.61 £1.39aA 98.61 £1.39aA
1.25 79.17 £2.40aA 61.07 £2.54aA 95.83 £2.40aA 100.00 +£0.00aA
2.5 69.45 £2.78aA 62.02 +2.52aA 93.05 £5.01aA 97.22 +2.78aA
5.0 80.56 +7.35Aa 64.05 £2.75aA 94.45 £2.78aA 98.61 £1.39aA
10.0 51.39 +£2.78bB 54.83 £2.59aA 87.50 £2.41aA 98.61 £1.39aA
20.0 44.44 £6.84bB 35.99 +3.08hB 93.06 +1.39aA 98.61 +1.39aA

B J M+ BRifEDd s B EEE N 3 IKEE B EIME, B EE B R 48 Sk RSB JE AR K /NG TS A 2R R 28 Dun-
can [QZH [LIAE0.01,0.05 KF FEFRE,

The datas are mean = SE; each data is the mean of three replications which each consisted of 48 larvae. Different big and small letters in the same

column represent significant differences at 0.01 and 0.05 levels by Duncan’a multiple ranging test, respectively.

M1 2 A LAFE I, Cry2 Ab 28 P X R B A0
HL 1 2 WA HURD 3 % 4l HU R A
WS 52 (RIS e df =4, F =97.6,P <0.01;
1 W4 df =4, F =44.61 ,P <0.01;2 {4, df =
4,F=39.51,P<0.01;3 {441 ,df =4 ,F =160. 14,

P<0.01), #F— L@ g LR, 91074 B
B 7 dJERARBTEIIHIZAE 5 Fh Cry2Ab ¥ B Ab 34 i)
(1425 A B 2 5 Cry2 Ab e (20.0 F110.0 pg - g7')
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S B o AT A R 3 v AR

&2 Cry2Ab E B X B ARG 4h B ik BT 210 5 2= A9 2200

Table 1  Effects of Cry2Ab protein on the body mass inhibition rate of S. exigua low-instar larva

TSR g 4 AR 541 3% Body mass inhibition rate of S. exigua larva (% )

Cry2Ab 2B F17k
Cry2Ab protein concentration Lk 1 84 m 2 Wy 3 4
(pg-g - Neonate larvae First-instar larvae Second-instar larvae Third-instar larvae
1.25 82.30 £0.90¢E 37.28 +4.22¢C 46.43 +4.88bB 52.65 +2.08eC
2.5 86.19 £0.12dD 49.76 £0.92¢C 48.15 £5.41bB 67.49 £0.65dB
5.0 90.06 £0.61cC 74.18 £1.10bB 56.10 £2.16bB 70.69 +0.83¢cB
10.0 93.91 £0.32bB 90.65 £4.57aA 84.99 +1.18aA 79.30 £0.54bA
20.0 96.03 £0.45aA 96.98 £0.57aA 86.80 +1.88aA 80.53 +0.55aA

BOR A IIME = bR BB 3 WE R M-I, B E R4 Ol 48 Sk [RFER IS AR NG FREF 42 51378 2 Dun-
can [RZ H HALAE 0.01,0.05 /K |22 57 B3

The datas are mean = SE; each data is the mean of three replications which each consisted of 48 larvae. Different big and small letters in the same

column represent significant differences at 0.01 and 0.05 levels by Duncan’a multiple ranging test, respectively.
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0.05;3 &% ,df =5 ,F =0.59,P =0.7065 >0.05) .
M 4 AT LIE L, Cry2 Ab 2R [ 6B S00 8 47) 5
gl 1 il 2 1A HURD 3 8 2) Hid AR 5 E
RAMN R (RIELh R, df =4, F =13.61,P =
0.0012 <0.01;1 #4h i, df =4, F =18.97,P =

0.0004 < 0.01;2 W 4hd, df =4,F =22.07,P =
0.0002 <0.01;3 s 4hd, df =4, F =55.49, P <
0.01) , ZH HARZE LRI RIS 4 R 1A 5
AR Cry2Ab 2R TS K, Hor,
IR H (A T AT A SR AE R 10.0 55 20.0 pg » g7
PIFe2.5 55.0 pg - g~ ZIE], LIS AR A
RIEHE 10.0.5.0 52.5 pg - g ' AL 5.0.2.5 5
1.25 pg - g7 2211, 2 W4l it AR i A1 i R A e
10.0 55.0 pg - g ' AKX 2.5 51.25 pg - g ' 20,3 ¥
4y A AR T R P R AE M B 10.0.5.0 5 2.5 pg - g7
ZIH, ZEREIR B,
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Table 3  Effects of Cry2Ab protein on the survival rate of S. litura low-instar larva
Cry2Ab % EITJE RHEU ik 4h A7 15 2 Survival rate of S. litura larva (% )
Cry2Ab protein Cf)lrlcentratlon WL 1 4 2 W4t 3y
(ng-g™) Neonate larvae First-instar larvae Second-instar larvae Third-instar larvae
0 95.83 £0.00aA 97.22 £1.39aA 100.00 +0.00aA 100.00 £0.00aA
1.25 93.06 +1.39aA 95.83 +£2.40aA 97.22 +£1.39aA 98.61 £1.39aA
2.5 88.89 £1.39aA 98.61 +£1.39aA 100.00 £0.00aA 100.00 £0.00aA
5.0 91.67 £0.00aA 100.00 +0.00aA 97.22 £1.39aA 100.00 £0.00aA
10.0 90.28 +3.68aA 97.22 +2.78aA 97.22 +£1.39aA 98.61 £1.39aA
20.0 93.06 +1.39aA 97.22 £1.39aA 98.61 £1.39aA 97.22 £2.78aA

B N = bR B EORE Y 3 IRE R B, B E A4l 48 ko RIFVEAR AR /NG FREF 43338 2 Dun-

can [QZH [LIAE0.01,0.05 KF FEFRE,

The datas are mean = SE; each data is the mean of three replications which each consisted of 48 larvae. Different big and small letters in the same

column represent significant differences at 0.01 and 0.05 levels by Duncan’a multiple ranging test, respectively.

&4 Cry2Ab EBE N RIEREHRES 40 R FTENMH R #2m

Table 4  Effects of Cry2Ab protein on the body mass inhibition rate of S. litura low-instar larva

BHEOR ik &y B TR 2 Body mass inhibition rate of S. litura larva (% )

1 &%)y

First-instar larvae

2 B4k

Second-instar larvae

3 BeAhh

Third-instar larvae

Cry2Ab 8 HWK
Cry2Ab protein concentration WS st

(pg-g™) Neonate larvae

1.25 49.50 £2.74¢C

2.5 59.76 +3.36bB

5.0 64.13 £0.15bB

10.0 66.95 £2.05aA

20.0 80.26 £0.48aA

36.49 £2.79¢C

45.67 =1.61bcBC
44.86 = 1.88bcBC

52.05 £3.91bB
69.28 +£1.76aA

21.43 £4.79¢D
25.22 +4.12¢CD
35.17 £2.46bBC
42.40 +1.02bAB
56.66 +£1.91aA

2.46 £0.11cC
21.52 £2.52bB
17.95 +0.92bAB
24.70 +3.00bAB
34.39 £2.45aA

B NP + R B EUE Y 3 IRE R B IME, R EZ A4t 48 ko FFVEHRE MR /NG FREH 43338 4 Dun-

can [RZ T HLALAE 0.01.,0.05 /K7 F2E R R E,

The datas are mean = SE; each data is the mean of three replications which each consisted of 48 larvae. Different big and small letters in the same

column represent significant differences at 0.01 and 0.05 levels by Duncan’a multiple ranging test, respectively.
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