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Effects of temperature on Bt rice and ecological fithess of
the non-target insect pest Nilaparvata lugens

Ya-jun YANG, Zhi-hong WU, Hong-xing XU, Xu-song ZHENG,
Jun-ce TIAN, Yan-hui LU, Zhong-xian LU"
State Key Laboratory Breeding Base for Zhejiang Sustainable Pest and Disease Control, Institute of Plant Protection and

Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou, Zhejiang 310021, China

Abstract ; [ Background] Temperature is one of the most important factors that influences the growth and development of crop plants.
Understanding the effects of temperature on Bt rice and its non-target insects is helpful for the implement and management of Bt rice
in future. [ Method] The contents of Cry protein, chlorophyll, oxalic acid, soluble sugar and nitrogen were investigated in the Bt
rice plants that were exposed to different temperatures (26, 30 and 34 °C) for different durations. Ecological fitness of brown plan-
thopper Nilaparvata lugens was evaluated under these different temperatures. [ Result] The Cry protein content was significantly af-
fected with decreasing Cry protein as the temperature increased. Temperature, treatment duration and their interaction were signifi-
cantly for the content of chlorophyll, oxalic acid, soluble sugar and nitrogen in Bt rice. The content of chlorophyll in Bt rice and sol-
uble sugar of Bt rice shezth treated for 20 d at 26 C was higher than at 30 and 34 °C. The content of oxalic acid and nitrogen in Bt
rice sheath increased with increasing temperatures. The effect of temperature on the chlorophyll, oxalic acid, soluble sugar and nitro-
gen in non-Bt rice MH63 were similar to T2A-1. Longevity of male and female adults, number of eggs deposited per female and egg
hatchability of N. lugens on Bt rice was lower at 34 °C than at 26 °C. The effect of temperature on the ecological fitness of the nontar-

get insect pest N. lugens in non-Bt rice MH63 was similar to T2A-1. [ Conclusion and significance] Temperature could influence the
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physiology of Bt rice and negatively affect the ecological fitness of the nontarget insect pest N. lugens in Bt rice. This study will facili-

tate the makeup of the integrated management of insect pests in the Bt rice in future.

Key words: temperature; Bt rice; physiology; Nilaparvata lugens; ecological fitness
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Fig.1 The content of Cry protein in the leaves of Bt rice
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Table 1 The content of chlorophyll in the leaves of Bt rice T2A-1 and non-Bt rice MH63 treated under different temperatures

242 & & Content of chlorophyll

K FE R &R i 1]

Rice lines Time (d) 26 C 30 °C 34 C

MH63 0 36.86+0.63Aa 36.60+0.16Aa 36.26+0.38Aa
10 36.58+0.57Aa 37.53£0.60Aa 35.63+0.70ABa
20 36.30+0.48Aa 33.92+0.59Bb 33.87+0.72Bb

T2A-1 0 38.09+0.43Aa 37.93+0.26Aa 38.17+£0.71Aa
10 39.44+1.20Aa 36.28+0.99ABa 39.72+£0.75Aa
20 36.88+1.11Aa 33.71£0.90Bb 33.66+0.62Bb

ANR/NG FREFORA RN B Z [0 B A 3 22 5% . AFIRE FRERR W) — fh A R A B R ) A 25 5
Different lowercase stands for significant differences between treatments with different temperatures. Different uppercase stands for significant

differences between data of same rice line with different treating times.

K2 AFREBELET Br KFE T2A-1 FIEHFEAIE Br k78 MH63 HEE RS2

Table 2 The content of oxalic acid in the sheath of Bt rice T2A-1 and non-Bt rice MH63 treated under different temperatures

KAERRE st {i] Y HEER & Content of oxalic acid (pg - g7')

Rice lines Time (d) 26 C 30 °C 34 C

MH63 0 2.22+0.03Aa 2.23+0.04Aa 2.26+0.04Aa
10 1.81+0.07Bb 2.0420.09Aab 2.19+0.02Aa
20 1.98+0.09ABb 2.01+0.05Ab 2. 37+0.08Aa

T2A-1 0 0.86+0.04Ba 0.86+0.04Ba 0.8620.04Ca
10 0.93+0.11Bb 1.47+0.08Aa 1.48+0.05Ba
20 1.53+0.08Ab 1.31+0.12Ab 2.12+0.12Aa

ARG FREF RN R Z M HA B =R, AR

B RERR ) — A AN R AR B W BT B2 5

Different lowercase stands for significant differences between treatments with different temperatures. Different uppercase stands for significant

differences between data of same rice line with different treating times.

R3 ARIBELIET Br ki8 T2A-1 FAEEZARIE Br k78 MH63 M A A MES 2

Table 3 The content of soluble sugar in the sheath of Bt rice T2A-1 and non-Bt rice MH63 treated under different temperatures

M-SR MBE i Content of soluble sugar (mg - g7')

IKAERE AR i [i]

Rice lines Time (d) 26 C 30 °C 34 C

MH63 0 11.08+0.35Aa 11.13+£0.16Aa 11.01£0.42Aa
10 1.88+0.03Ba 1.66+0.01Bb 1.73+£0.05Bb
20 2.10£0.01Ba 1.98+0.11Ba 1.59+0.04Bb

T2A-1 0 8.76+£0.37Aa 8.80+0.19Aa 8.73+0.20Aa
10 4.97+0.08Ba 2.07£0.03Bc 2.57+0.03Bb
20 5.49+0.11Ba 1.73+0.03Bc 2.12+0.04Bb

RRNEFRFRAFEEZ M BA RF 2R, AFKREFHRRRFE— SRR R R 0 BA B 2R,

Different lowercase stands for significant differences between treatments with different temperatures. Different uppercase stands for significant

differences between data of same rice line with different treating times.
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Table 4 The content of nitrogen in the sheath of Bt rice T2A-1 and non-Bt rice MH63 treated under different temperatures

IR FERE Z i [A] #5075 & Content of nitrogen (%)

Rice lines Time (d) 26 C 30 °C 34 C

MH63 0 3.65+0.05Ba 3.68+0.07Ba 3.63+0.01Ca
10 4.37+0.02Ab 4.58+0.01Ab 5.23+0.06Aa
20 3.63+0.01Bb 4.43+0.04Aa 4.60+0.04Ba

T2A-1 0 3.86+0.06Aa 3.90+0.03Ba 3.92+0.01Ca
10 2.87+0.01Bb 3.03+0.11Cb 4.08+0.01Ba
20 3.72+0.02Ac 4.58+0.05Ab 5.29+0.02Aa

AEVNG FRERA R Z W EA B2 R AREIRSE FRERR R — A [ b B L A B 25 5

Different lowercase stands for significant differences between treatments with different temperatures. Different uppercase stands for significant

differences between data of same rice line with different treating times.
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Fig.2 Effect of temperature on the ecological fitness of N. lugens fed with Bt rice and non-Bt rice
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