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Abstract Selection of Bt toxin with high efficiency and evaluation of insecticidal effects between toxins against
target pests is very important for development of new transgenic insect-resistant varieties. We evaluated the
toxicities of CrylAb, CrylFa, CrylCa, CrylBa, Cry2Aa, Vip3Aall, Vip3Aal9 and Vip3AaZ20 against Ostrinia
furnacalis by diet-incorporation bioassay, as well as the possible interaction between CrylAb and Vip3Aal9,
CrylFa and Vip3Aal9 toxins, and select the proportion of the best combination of toxins. The LCs, values of
CrylAb. CrylFa and Cry2Aa ranged from 0. 24 to 0.72 ptg/g. Among them, CrylAb had the highest toxicity.,
significantly different from CrylFa and Cry2Aa, and CrylFa and Cry2Aa had no significant difference. The LCs,
values for CrylCa, CrylBa, Vip3Aall. Vip3Aa20 and Vip3Aal9 were all higher than 50 pg/g. When bioassays
were performed with toxin mixture at the ratio of 1:1, the CrylAb/Vip3Aal9 and CrylFa/Vip3Aal9 showed
synergistic effect, with synergism factors of 3. 18 and 1. 58, respectively. The above results could be useful for
developing of pyramided transgenic maize.
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Table 1 Toxicity of eight Bt toxins to Ostrinia furnacalis larvae

Bt H 14 R %/ 3k LCso (95 %FL)/ LCo5 (95 %FL)/ B L FR AR )

Bt protein Insect number pgeg ! pgeg ! Slope+SE X af
CrylAb 672 0. 24 (0.17~0. 31) 2.22 (1.60~3.57) 1.7140. 19 6.3 12
CrylFa 864 0.52 (0. 36~0.70) 8.96 (6.37~13.86) 1.3340. 11 6.4 16
Cry2Aa 768 0.72 (0.48~1.01) 8.24 (5.97~12.25) 1.21£0. 11 8.1 14
CrylBa 864 =>50 — = i =
CrylCa 864 =50 — — — —

Vip3Aall 864 =>50 — — — —

Vip3Aal9 864 =50 = = = =

Vip3Aa20 864 =50 - = = =

2.2 CrylAb # Vip3Aal9 E BB & BEX il E X
EHE

F T i — B Cryl Ab 1 Vip3Aal9 2 [f] )

FHEAEH VAN T PR E B FEA RNE G H T % E

P EORIERI L A 7, 5 R W3k 2. 2 CrylAb

M Vip3Aal9 G M EL G150 5 2 1+ 1F0 12 20, SF
oyl 3. 18 M 1. 32, 29 KT 1, SR WA A8 3 A
Mo HAb B 5 8952 Br LCso 21 T Ui LCso s
SF K 3t Bl 2 0. 49~ 0. 96, 3 B 7E 76 — E I 15 31
YERT.
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Table 2 Toxicity of combinations of CrylAb and Vip3Aal9 to Ostrinia furnacalis larvae
N St /3l (950 . o1
B o RO L;};i;” L T -
Bt protein Ratio ; ¥ Slope+SE X
number Observed value  Expected value

CrylAb/Vip3Aal9 1:0 768 0.24 (0.17~0. 31) - 1.71+£0. 19 6.3 12 —
CrylAb/Vip3Aal9 5:1 864 0. 54 (0.42~0.67) 0. 29 2.1040. 21 8.9 16 0.53
CrylAb/Vip3Aal9 2:1 864 0. 74 (0.55~0.93) 0. 36 1. 7540. 17 6.5 16 0.49
CrylAb/Vip3Aal9 1:1 768 0.15 (0.01~0. 21) 0. 48 1.4140. 14 10. 1 14 3. 18
CrylAb/Vip3Aal9 1:2 768 0. 54 (0.40~0.69) 0.71 1.67+0. 18 8.1 14 1. 32
CrylAb/Vip3Aal9 1:5 768 1.47 (1.18~1.76) 1. 41 2.2540. 23 9.5 14 0. 96

CrylAb/Vip3Aal9 0:1 864 >50 — — - - -

2.3 CrylFa #0 Vip3Aal9 & HiE
HEAH
CrylFa/Vip3Aal9 1EA AR A Fo i F x5 7 o
TFORIE A 2 HLAY 35 0 E 4R FR W 2 CrylFa/
Vip3Aal9 JR4A Fefil oy 1: 181 12 2, 52PR LCs, ¥R

A X I B K4

% 3 CrylFa #0 Vip3Aal9 EAE&

FHU LCs, . SF 435028 1. 58 A1 1. 32, ¥ K F 1, T—?
TER SRR E T . MR R A IR A H R 5
iF, SE Ay 1, 30k fai S AR I éuWiﬁ‘ﬁ%ElE’J
RA BN 2: 180 1: 585, SF B/NF 1, BLBHAAE—
FEMFEPER (R 3,
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Table 3 Toxicity of combinations of CrylFa and Vip3Aal9 to Ostrinia furnacalis larvae

.. S N 50 o g1
B e R I;ﬁfﬁ/ e T g P
Bt protein Ratio N Slope®SE
number Observed value  Expected value
CrylFa/Vip3Aal9 1:0 864 0.52 (0. 36~0.70) — 1.33+£0. 11 6.4 16 —
CrylFa/Vip3Aal9 1:1 552 0. 65 (0.39~0.91) 1.03 1. 7940. 28 9.5 21 1. 58
CrylFa/Vip3Aal9 5:1 600 0.62 (0.33~1.04) 0.62 0. 8340. 08 4.4 23 1. 00
CrylFa/Vip3Aal9 2:1 576 0.82 (0.33~1.41) 0.78 1.17+0. 18 8.2 22 0.95
CrylFa/Vip3Aal9 1:2 624 1.16 (0.63~1.78) 1.53 1.40+0. 18 9.0 24 1. 32
CrylFa/Vip3Aal9 1:5 696 4.00 (2.41~5.59) 2.97 1. 68+0. 25 9.8 27 0. 74
CrylFa/Vip3Aal9 0:1 864 >50 — — - - -
Az S5 LRI 1 IV 238 Sl Fik v o 7 U4 i DRI A A6
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