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Resistance of rice varieties to the stripe stem borer Chilo suppressalis
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(Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

Abstract [Qbjectives] The resistance levels and underlying mechanisms by which rice varieties resist attack by the stripe
stem borer were investigated to provide the basis for rational utilization of rice varieties. [Methods] The resistance levels of
rice varieties to Chilo suppressalis were evaluated following both artificial inoculation and natural infection with this pest. The
resistance mechanism of resistant rice varieties to C. suppressalis were studied by surveying the external morphological
characteristics of rice plants, egg numbers and larval survival rates of C. suppressalis. [Results] 2 resistant rice varieties and
65 moderately resistant rice varieties were selected from 344 rice varieties. Similarity of resistance of the above 67 rice
varieties to C. suppressalis in the field and laboratory was 88.06%. Compared with susceptible rice varieties, the leaf ligule,
auricle and leaf sheath of resistant rice varieties (Beitiandao and Yingjianzanuo) clung more tightly to the rice stem, the
distance between leaf veins was narrower, and egg numbers and survival rates of C. suppressalis on resistant rice plant were
lower. [Conclusion] Resistant and moderately resistant rice varieties were selected from indica type rice, japonica rice and
glutinous rice. A relatively high proportion of resistant and moderately resistant rice varieties were glutinous rice varieties
(33.3%), moderately resistant rice varieties accounted for 20% of japonica rice and 18.83% of indica type rice. The anti-insect
mechanism of rice varieties included morphological features of rice plants that protect against the boring activity of C.
suppressalis. Eggs numbers and larval survival rates of C. suppressalis on resistant rice plants were lower than on susceptible
varieties.
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F1 KBALEHBRMEEE
Table 1 Resistance of the rice varieties to Chilo suppressalis

Varieties HWR HWI RT Varieties HWR HWI RT
Beitiandao 1.61 19.25 R Hongno 2.26 27.10 MR
Yinjanzaonuo 1.66 19.86 R 1 Tuanjiel 2.25 26.92 MR
Nongfei 1.94 23.18 MR SD98786 222 2654 MR
Sanxiangnuo 228  27.29 MR 31Hongzai31 2.27 27.20 MR
Tuozhan 1.95 2336 MR BBoB 233 27.89 MR
R67 R67 2.31 27.66 MR Huangguzao 2.32 27.85 MR
Zaohonggu 1.70  20.37 MR 154 Guls4 2.35 28.41 MR
Shoutianzao 1.69  20.19 MR Wukenuo 241  28.80 MR
Wenzhouchise 1.80 21.53 MR Honggu50 2.46 29.53 MR
Gaojiaochi 1.82  21.87 MR Tangshiyi 2.47 29.58 MR
465 Pei’ai465 1.83  21.89 MR Guzai 2,53 30.28 MR
05B 1.84  22.06 MR Shanlinwan 2.54 3047 MR
Hongmihonggu 2.10  24.67 MR 1  Hongtiaanlzao 2.55 30.50 MR
D243 2.11  25.23 MR 4313 Jinnante 4313 2.53  30.28 MR
7019Pinghui7019 2.14  25.61 MR Jinxibai 2.59  31.03 MR
Yingguzhan 2.15 2579 MR 733 Zhe 733 2.60 31.08 MR
Jianshuangqing 2.16 2582 MR R66 2.11 25.23 MR
R258 2.21 26.54 MR 1 Jiangnongzaol 2.93 35.14 MR
Sanyazao 223 26.73 MR 5 Xiu$ 3.14  37.65 MR
Xihuzao 222  26.61 MR Sishizaohong 3.04 36.45 MR
Linhong 224  26.84 MR 1 Erqiv’ail 3.12 37.38 MR
Ganyouzao 2.64 31.59 MR Saihuzao 3.13 37.57 MR
Gaojiaoji 2.72 3252 MR Huangguazao 3.28 39.24 MR
9  Ganwanxian9 2,73 3271 MR Youxian 3.33 39.85 MR
Caoxiahongmi 272 32.52 MR Hongwangu 2.92 34.95 MR
Jinlong 2.78  33.27 MR Hongmi 2.95 35.33 MR
1 BChaoyanglB 2.76  33.08 MR 113-461 296 3538 MR
Zaomihongyou 2.86 3422 MR 20  Ganwanxian20 3.04 3645 MR
Erhezhan 2.89 34.58 MR Ai’jiaohong 3.20 38.32 MR
3905 290 3477 MR 3 Raonong’ai3 3.14 37.65 MR
Mazhan 2.86  34.20 MR Xingluodao 3.29 39.44 MR
Nanjingzao 2.86 3421 MR Shenxianhong 3.28 39.25 MR
Sanlicunnuo 332 39.81 MR IR40 CK 1.63 19.48 R
Daguzao 329 39.44 MR TKM6 CK 429  51.32 MS
Reshuidao 332 39.81 MR Gannanzao CK 8.35 100 HS

HWR—Heart withered rate

MS—Moderate susceptible

HWI—Heart withered index RT—Resistance R—Resistant
HS—High susceptible.

The same below.

MR—Moderate resistant
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Table 2 Evaluation of resistance level of the rice varieties to Chilo suppressalis in field
Varieties HWR HWI RT CDC Varieties HWR HWI RT CDC

Beitiandao 2.15 1623 R CD Hongnuo 4.88 36.83 MR CD
Yinjianzaonuo 2,50 18.84 R CD 1 Tuanjiel 4.18 31.55 MR CD
Nongfei 2.58 1945 R NC SD98786 392 29.59 MR CD
Sanxiangnuo 261 19.68 R NC 31 Hongzhai31 511 38.54 MR CD
Tuozhan 348 26.24 MR CD BBoB 4.45 33.55 MR CD
R67 R67 414 3124 MR CD Huangguzao 523 39.44 MR CD
Zaohonggu 4.82 3634 MR CD 154 Gul54 4.05 30.55 MR CD
Shoutianzao 446 33.67 MR CD Wukenuo 349 26.29 MR CD
Wenzhouchise 3.82 28.84 MR CD Honggu50 4.85 36.60 MR CD
Gaojiaochi 470 35.54 MR CD Tangshiyi 498 37.52 MR CD
465 Pei’ai465 321 24.23 MR CD Guzai 5.09 3842 MR CD
05B 3.77 2845 MR CD Shanlinwan 3.73  28.12 MR CD
Hongmihonggu 498 37.57 MR CD 1  Hongtianlzao 4.57 34.45 MR CD
D243 481 36.26 MR CD 4313 Jinnante 4313 493 37.14 MR CD
7019 Pinghui7019 442 3335 MR CD Jinxibai 522 3935 MR CD
Yingguzhan 379 28.58 MR CD 733 Zhe733 5.15 38.87 MR CD
Jianshuangqing 500 37.68 MR CD Ré66 294 2219 MR CD
R258 401 3025 MR CD 1 Jiangnongzaol 4.83 36.43 MR CD
Sanyazao 5.10 38.45 MR CD 5  Xiu5s 4.42 3337 MR CD
Xihuzao 414 31.23 MR CD Sishizaohong 431 32.52 MR CD
Linhong 286 21.56 MR CD 1 Erqiv’ail 4.55 3433 MR CD
Ganyouzao 5.09 3836 MR CD Saihuzao 4.49 33.84 MR CD
Gaojiaoji 377 28.44 MR CD Huangguazao 4.83 36.42 MR CD
9 Ganwanxian9 525 39.56 MR CD Youxian 499 37.64 MR CD
Caoxiahongmi 3.67 27.65 MR CD Hongwangu 5.10 38.52 MR CD
Jinlong 378 2854 MR CD Hongmi 519 39.13 MR CD
1 BChaoyanglB 458 3454 MR Cd 113-461 7.09 53.49 MS NC
Zaomihongyou 391 29.52 MR CD 20 Ganwanxian20 .04 45.53 MS NC
Erhezhan 5.11 38.52 MR CD Ai’jiaohong 6.58 49.59 MS NC
3905 4.13  31.15 MR CD 3 Raonong’ai3 734 5538 MS NC
Mazhan 522 3936 MR CD Xinluodao 6.13 46.23 MS NC
Nanjingzao 5.09 3839 MR CD Shenxianhong 5.88 44.36 MS NC
Sanlicunnuo 4.17 3143 MR CD 1R40 244 1843 R CD
Daguzao 459 34.64 MR CD TKM6 722 5443 MS CD

Reshuidao 498 37.56 Mr Cd Gannanzao 13.26 100 HS /

CDC——Coincidence condition; CD—Coincidence; NC—Not coincidence.
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Table 3 The number of adults oviposition of stripe stem borer on different rice varieties

The numbers of adults oviposition (group)

Varieties I I 111 v Average

Xiangdao 17 14 19 15 16.25a
Gannanzao 16 15 15 18 16.00 a
Sanlicun 15 17 13 18 15.75 ab

Ganyouwan 14 16 15 16 15.25 abc

Saihuzao 14 13 16 14 14.25 abce

TKM6 10 15 14 13 13.00 abc
Ganyouzao 13 12 11 15 12.75 be

1 Tuanjiel 14 10 15 11 12.50 be
Sanxiangnuo 11 13 14 11 12.25¢
Nongfei 8 6 7 4 6.25d
Yinjianzanuo 5 5 6 7 5.75d
Beitiandao 6 3 7 6 5.50d
1R40 5 4 2 6 4.25d

0.05 (Duncan’s )

Data in table are mean and followed by different letters in the same column indicate significantly different at 0.05 level by

Duncan's multiple range test. The same below.

Fz4 FRSMEZHIEHRFFE
Table 4 The survival rate of larvae of stripe stem
borer on different rice varieties

%

Varieties NNH NSL SR %
Xiangdao 54.25 39.50 72.80 b
Gannanzao 63.00 51.25 81.35a
Sanlicun 49.00 30.25 61.73 ¢
Ganyouwan 54.25 39.50 72.81Db
Saihuzao 43.50 20.50 47.12d
TKM6 43.75 18.50 42.29d
Ganyouzao 54.25 13.50 248%e
1 Tuanjiel 52.00 9.00 1731e
Sanxiangnuo 44.50 8.00 1798 ¢
Nongfei 39.50 6.50 16.46 ¢
Yinjanzanuo 42.50 6.75 1588 ¢
Beitiandao 54.75 8.25 15.07 e
IR40 48.50 8.50 17.53 ¢

NNH—Number of newly hatched larvae; NSL—Number of
survival larvae; SR—Survival rate.
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