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Abstract : Resistance and mechanism of four selected rice varieties to the rice stem borers (Chilosuppressalis Walker and
Scirpophaga incertulas Walker) were analyzed in Shanghai rice cropping area. There were obvious differences of varieta re-
s stance between Xiushui 04, the mainly-used variety in Shangha areafrom the 1980s to 1990s, and the other three varieties,
Hanyouxiangging, Huayu 1 and 98110, which are released and popularized since the late stage of 1990s. The res stance of
Xiushui 04 to the stem borers was dsgnificantly higher than those of the other three. At the elongation stage, the vascular
bundle interval of Xiushui 04 was the smallest among the four varieties. Content of SO: of Xiushui 04 was al s0 the highest a
mong the four. However , the other characteristics of the varieties, such as the proportions of other sxteen essentia amino
acids, amountsof N, P, K , aswell asthe structuresof the rice stem tissue had no obviousor identical differences among the
rice varieties.
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Fig. 1. Paraffin section of rice culm at the tillering stage.
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X1, Thicknessof the rice culm; Yi,Yz, Interna radius of me-
dullary cavity of the cuim; z , Vascular bundle interval.
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Table 1. Dead heart rate of the four tested rice varieties by the rice
sem borersat the tillering stage.

Variety
Hanyouxiangging

Yellow rice borer Rice stem borer
0.951+0.115a 0.575+0.264 a

98110 0.817+0.216 ab 0.634%0.187 a
1 Huayul 0.732+0.232 bc 0.617%0.240 a
04 Xiushui 04 0.574+0.392¢c 0.333+0.356 b
+ P
<0.05

The datain the table present means+ SD and the different let-
ters behind the mean show sgnificant difference at P<0.05 (SSR
test) . The same asin the following tables.
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Table 2. Higtological characterigics of cums of the four tested rice varietiesat different developmental stages. mm
Histological characteristic o ) )
. Tillering stage Elongation stage Booting stage
and variety
Thickness of the culm
Hanyouxiangging 0.641+0.211 b 3.571+0.229 a 1.289+0.341 a
98110 1.140+£0.322 a 2.718+0.547 b 1.220+0.074 a
1  Huayul 1.034+£0.315a 3.326+0.085 a 0.472+0.078 c
04 Xiushui 04 1.122+0.308 a 1.958+0.082 c 0.706+£0.171 b
Internal radius of medullary cavity of the cum
Hanyouxiangding 1.646+0.211 a -0 3.309+0.185 a
98110 1.366 £0.254 bc - 2.253+0.079 b
1 Huayul 1.419+0.027 b - 3.146£0.681 a
04 Xiushui 04 1.199+0.130 ¢ - 3.476+0.111 a
Vascular bundle interval
Hanyouxiangding 0.320+£0.036 b 0.450+0.044 a 0.316+£0.025 ab
98110 0.362+0.025 a 0.404 £0.046 ab 0.339+0.020 a
1  Huayul 0.331+0.019 b 0.376 £0.049 bhc 0.331+0.024 ab
04 Xiushui 04 0.343+0.017 ab 0.337+0.032 c 0.308+0.028 b

1)

Y The data were absent. Data at elongation stage were |lack because no paraffin section at this stage was made.

3 4

Table 3. Content of inorganic elements of the four tested rice varietiesat the different developmental stages.

%

Inorganic element Variety Tillering stage Elongation stage Booting stage
N Hanyouxiangging 1.037+0.125 a 1.307+0.109 a 0.863+0.098 a
98110 0.990+0.052 a 1.680+0.559 a 0.890+0.096 a
1 Huayul 1.217+0.051 a 1.033+0.076 a 0.993+0.087 a
04 Xiushui 04 1.103+0.250 a 1.583+0.388 a 0.900+0.113 a
P Hanyouxiangging 0.550+0.079 a 0.607+0.213 a 0.607+0.213 a
98110 0.523+0.042 a 0.580+0.132 a 0.550+0.171 a
1 Huayul 0.500+0.061 a 0.497+0.031 a 0.497£0.031 a
04 Xiushui 04 0.663+0.092 a 0.607+0.071 a 0.607+£0.072 a
K Hanyouxiangging 0.633+0.006 ab 0.823+0.139 a 0.443+£0.049 a
98110 0.693+0.061 a 1.227+0.445 a 0.470+£0.147 a
1  Huayul 0.513+0.081 c 0.967+0.015 a 0.483+0.114 a
04 Xiushui 04 0.543+0.061 bc 0.763+0.194 a 0.567 £0.065 a
S0 Hanyouxiangging 3.650+0.115 ¢ 5.515+0.253 ¢ 3.246+0.147 ¢
98110 4.541+0.169 b 6.052+0.083 b 4.762+0.295 b
1 Huayul 2.535+0.153d 4.357+0.119d 2.972+0.045¢c
04 Xiushui 04 5.054+0.168 a 6.783+0.142 a 5.189+0.153 a
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Table 4 . Total content of reductive car bohydrate of the four tested rice
varietiesat the tillering stage.
) Reductive carbohydrate '
Variety . [5]
/(mg- L") !
98110 133.85%+22.07 a
1 Huayul 79.84+7.54 b . Ishii [16]
Hanyouxianggding 65.60+9.93 b (7] 18]
04 Xiushui 04 41.45+6.98 c !
3
, 04
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Table 5. Contents of the amino acids in the four tested rice varietiesat the booting stage. o kg
1 04
. . N 98110 oo
Amino acid Hanyouxiangaing Huayu 1 Xiushui 04
Total 12.43+2.05 b 16.82+2.59 a 10.53+0.99 b 12.72+1.55 b
Met 0.21+0.02 ab 0.24+0.03 a 0.17+0.02 c 0.20+0.01 bc
Ser 0.72+0.12 ab 0.90+0.13 a 0.61+0.03 b 0.72+0.08 ab
Pro 0.13+0.02 a 0.15+0.05 a 0.11+0.01 a 0.13+0.01 a
Lys 0.84+0.19 ab 1.15+0.04 a 0.73+0.07 b 0.86+0.24 ab
Phe 0.59+0.04 a 0.51+0.03 b 0.63+0.03 a 0.59+0.04 a
Ala 0.99+0.18 b 1.30+0.16 a 0.85+0.08 b 0.97+0.11 b
Pro 0.73+0.14 b 1.04+0.17 a 0.64+0.11 b 0.73+0.09 b
va 0.74%£0.12 b 0.98+0.16 a 0.63+0.07 b 0.75+0.09 b
A 1.39+0.25b 1.93+0.39 a 1.12+0.10 ab 1.49+0.16 b
Leu 0.54+0.08 b 0.73+0.10 a 0.47+0.06 b 0.57+£0.08 ab
lle 1.13+0.18 b 1.58+0.23 a 0.97+0.11 b 1.67+0.17 b
Tyr 0.37+0.04 b 0.48+0.07 a 0.33+0.03 b 0.39+0.05 b
dy 0.69+£0.11 b 0.98%+0.14 a 0.58+0.07 b 0.71+0.10 b
Thr 0.62+0.10 b 0.86+0.13 a 0.53+0.05 b 0.64+0.08 b
His 0.27+0.04 b 0.38+0.05 a 0.23+0.03 b 0.28+0.05 b
Arg 0.68+0.12 b 0.92%+0.14 a 0.56+0.06 b 0.70+0.08 b
Gu 1.63+0.31 b 2.13+0.34 a 1.35+0.10 b 1.63+0.18 b
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