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Effects of herbivorous insect stress on the growth and yield-related traits of insect-resistant
transgenic rice. ZHANG Fu-li', LEI Shao-rong', LIU Yong'?, SONG Jun', NIU Bei’, YIN
Quan', DAI Xiao-hang' ('Analysis and Determination Center, Sichuan Academy of Agricultural Sci-
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tural Sciences, Chengdu 610066, China; >Medical and Nursing School, Chengdu University
Chengdu 610106, China). -Chin. J. Appl. Ecol. ,2013,24(8) ; 2173-2178.

Abstract: A field experiment was conducted to test the effects of high and low herbivorous insect
stresses on the growth, development and yield-related traits of insect-resistant transgenic rice. Three
Bt transgenic rice Bt63, R1 and R2 were selected as the test materials, and non-transgenic rice
Shanyou63 was taken as the control. The differences in the vegetative growth, seed-setting, and
stem borer resistance between transgenic and non-transgenic rice were compared. Under herbivorous
insect stress, the transgenic rice fully displayed the stem borer-resistance of exogenous gene. Under
the high stress, the stem borer-damaged degree of the three transgenic rice lines was much lower
than that of the control. The plant height, tillers per plant, aboveground fresh mass, panicle
length, panicle fresh mass, productive panicles per plant, filled grains per plant, grain mass per
plant, seed setting rate, and 1000-grain mass of the three transgenic rice lines excelled the control ,
but had no significant differences except plant height, tillers per plant, and panicle length. There-
fore, introducing exogenous Bt gene into rice had no negative effect on rice seed-setting, and high
herbivorous insect stress had less impacts on transgenic rice yield.

Key words: insect-resistant; transgenic rice; herbivorous insect stress; growth; yield.
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RLAE HEME TS BB 4F,0 ~20 em 2 A HLE & &
1.87 g - kg, &% 0.8 g - kg™, AW 9.7
mg - kg™, HAE 176.9 mg - kg™ ,pH 6.2 ~6.9.
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Fig.1 Rate of destroyed plants by rice stem borer.
AEFRAERM Vegetative growth stage; B BZA ] Mature stage. T . jife
2} Pesticides application; II : KjifiZ5 Non-pesticides application.
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Table 1 Plant height of rice at vegetative stage (cm, mean+SE, n=40)

pag:t LREN G KEL Days after transplanting

Treatment Variety 20 35 50 65

it 2y R1 63.02+0.78bc 96.61+0.78b 110.99+0.95hc 112.33+1. 18be

Pesticides application R2 61.15+0.81ab 95.41+0.90ab 107.84+0.96ab 109.35+0.92ab
Bt63 60.12+0.70a 93.44+0.70a 105.80+1.02a 107.69+1. 12a
CK 63.96+0. 53¢ 97.72+0. 84b 111.22+0. 64¢ 113.91+x1.36¢

ZN%2) Rl 56.18=0.78b 87.87+0.76b 98.65+0. 80b 107.45+1.80a

Non-pesticides application R2 54.75+0. 88ab 86.94+0. 68ab 96.17+0. 68ab 105.95+1.00a
Bi63 54.47+0.71ab 86.72+0.75ab 95.54+1.11ab 104. 14+1.36a
CK 52.61+0.55a 84.88+0.93a 94.32+1.03a 102.97+£1.05a

[RI B[] 7B 2 7 [R]— A FEOAS [] i 2R 1] 22 53 1 3% ( P<0. 05 ) Different letters in the same column meant significant difference among varieties under the

same treatment at 0. 035 level. F[d The same below.

R LEm R A 5T 3 FhE B K R A2 3
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M1 1 ], et P AR 25 AR dU R B0 2 v B
5 20 .35 .50 2 65 d i 3 Fhpp B FL KRG R,
R2 \Bt63 11 #k i YK TR 5% 5L BRI X IR (CK) , Fop
R1 550 HE 22 8] 22 S AN 8 38 70 Al FH A 245 174 1 T
FEWR A ZAF T, 0 U 3 PR K R ik i 340 T R e 3
KT HR 75 5 20 .35.50 d B, R1 i 2 5 T %
HE T R2 R B63 5 X e ) 22 5 B 3 fe B Ak e
65 d Iif,3 FE LR KRG 5% BR324 0 I & 25 55 ]
D B SO ARE AR AR A 4 1 0 A2 B W3 1 97 18T 52 )
INTFAERE LR K AE.

TESH R 5 65 d B, KRG EL 45 1k 43 BE, E A
PO AR PRI A IS A A B2 AR5 20,35 .50 d
3 NI R A AT BE L. 2k 2 WI N, 3 P L RUK A
P RS T BEE B 2 TR R 454, i
Xof BEAE 8 R 25 F N A BE IR TR U 4544
TEE BESMET B JE20 dint, B R KRR,

x2 KEEFEKBNIEY
Table 2 Tiller number of rice at vegetative stage ( mean=
SE, n=40)

g IS 2 IEES
Treatment Variety Days after transplanting
20 35 50
IE] RI 10.6£0.6a  12.6£0.6a  10.8%0.5a
Pesticides R2 10. 8+0. 6a 13.9+0. 6a 11.1£0.5a
application Bi63 10.4+0.5a 13.1£0. 6a 10.8+0. 5a
CK 10.9+0. 5a 13.7+0.4a 11.8+0.4a
KTtz RI 12.3£0.6b  17.10.7b  11.30.4ab
Non-pesticides R2 11.9£0.6b 18.9+0.9h 11.2£0. 4ab
application Bt63 11.4+0. 6ab 17.6+0.8b 11.6+0.4b
CK 9.8+0.4a 13.0+0. 8a 10. 1+0.4a

R2 Sr BRI 2 5 T 0 IR ZE B8 RS 35 d A, 3 Fh%
SEPRK R4 2 v 0 BRG AERE AR S 50 d B3
FEPUK R H s T4 B (H R (R2 5 06} R i) 22 S A i
TR A 3 L KA H] 25 S 4R B
TETCH M 254 F , 405 20 35 £ 50 d i, 3 Fif
50 R DR KRS 43 B X FR /0 45 06 LR 2.
2.3 HUREIIE XS PL HUEE FE PR KRS = R 4 R
IKFE LA | b e BT B
FARRAEEL | FAPR SRLER 25 IR AR MRS S e

A R 3 A KR R R
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Table 3 Yield-related traits of rice (mean+SE, n=40)
b3 EEES B M EEREER RTEAL MK MR RRRSCRIDTR BROCRIR AR ThE
Treatment Species  Plant height ~ Aboveground ~ Productive Panicle Panicle Grain mass  Filled grains ~ Seed setting 1000-grain
(cm) fresh mass panicles length fresh mass per plant per plant rate mass
(g) per plant (em) (8) (g) (%) (g)
2§ R1 112.6+1.4a 197.9+11.2b 10.78+0.47a 26.89+0.34ab 48.02+2.28a 27.03+1.09a 1060+56a  82.07+1.72a 25.63+0.53a
Pesticides R2 105.8+1.1b  179.9+8.8b  10.15+0.50a 25.8420.33bc 47.86+2.87a 30.03+1.35a 1155+54a  83.60%2.37a 26.0420.44a
application Bi63 101.8+1.7b  200.0+11.7h 10.45+0.47a 24.58+0.43¢ 41.69x1.7la 25.00£1.87b  977x65a  81.21x1.32a 25.5020.37a
CK 115.942.3a  244.9+10.6a 11.05+0.48a 27.4820.37a 49.03x1.86a 30.81%1.03a 1171x31a  86.26%1.42a 26.3120.45a
Atz R1 105.040.7a 165.1+5.5a  9.53+0.34a 27.86+0.21b 38.98+1.71a 23.25+1.16a  993+4la  69.59+1.37a 23.4020.48a
Non-pesticides  R2 104.8+1.3a 164.7+8.9a  9.32+0.44a 27.41x0.29b 37.02+3.17a 25.89+3.6la  1055+107a  72.71+2.49a 24.05%0.90a
application Bi63 103.6+0.8a 161.5+9.6a  9.48+0.44a 25.66+0.40a 35.98+4.80a 18.88+3.57a  799+145a  67.94+3.59a 23.31:0.64a
CK 103.5+1.1a 158.3+5.8a  8.32+0.4la 24.85+0.30a 33.642.08a 15.34+1.67a  714+69a  63.92+2.68a 21.42+1.20a
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