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Comparative Study on EvaluationM ethods for Resistance to Rice Planthoppers (Homoptera;
Delphacidae) in Rice

L U Guang-jie', Fu Zhi-hong’, SHEN Jun-hui', ZHANG Ya-hui®
('K ey L aboratory for RiceB iology, M inistry o A griculture, ChinaN ational Rice Research Institute, H angzhou 310006, China; °P lant P rotec-
tion D eparment, Jiangxi A gricultural U niversity, N anchang 330045, China)

Abstract: Six new ly-developed rice varieties in different types (indica, japonica and hybrid rice) w ere evaluated to deter-
mine the level of resistance to the brown planthopper (N ilaparvata lugens) and the w hitebacked planthopper (Sogatella
f urcif era) by using the follow ing methods. mass seedling (2- 3 leaf stage) screening test, caged individual seedling (2- 3
leaf stage) test, caged individual seedling (7- 8 leaf stage) test, honeydev measurement and nymphal period The results
indicate that themajority of the tested rice varieties had same or similar reaction toN. lugensandS. f urcif eraat 2- 3and 7
- 8 leaf seedling stage regardless to rice type and varietal susceptibility. However, the resistant level in afew of rice varieties
increased along w ith the increase of plant age T he reaction of these two planthoppers to test varieties in honeydev measure-
ment and seedling screening testsw ere similar. The corregponding relation of honeyden area and resistance grade can be ex-
pressed as 0- 100 Omm?®/(fanale- d)= gradeO- 3, 100 1- 200 Omm’/(fenale- d)= grade5, > 200 1mm?/(fenale-
d)= grade7- 9 It can be summarized that resistance evaluation ismade at tillering stage rather than at seedling stage, bet-
ter reflecting the resistance level of rice varieties at late stage M ass screening test and honeydev measurement are quick,
easy and correct evaluation methods for resistance to rice planthoppers

Key words N ilaparvata lugens Sogatella f urcif era; screening for resistance; honeydev measurement; nymphal peri-

od; rice
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1
Table 1. Evaluation standard for planthopper resistance in rice
based on seedlingmortality.

Resistance grade Seedling mortality/% _ Resistance description

0 <10 |
1 11 100 HR
3 101 300 R
5 301 500 MR
7 501 700 M S
9 >701 S

I- Immunity; HR- Highly resistant;, R- Resistant; MR -
M oderately resistant; M S- M oderately susceptible S- Susceptible
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Table 2 Reaction of the newly-developed r ice var ietiesagainst N ilaparvata lugens and Sogatella f urcif era(1999, Hangzhou).

Resistance grade

Individual seedling ~, Honeydew area

V ariety Rice type M ass seedling Individual . /m® female 'd *)
screening test seedling test tillering stage
N. lugens
Fengxinzhan Indica 5 7 5 205 9 + 37 5¢
19 Zhongzeo 19 Indica 9 9 7 3430 + 43 1cd
97-4 Zhongjian 97-4 Japonica 9 9 7 2705 + 46 9cd
91-376 Japonica 9 9 5 198 5 + 35 5hc
9308 X ieyou 9308 Hybrid rice 7 7 7 2251 + 47 9¢c¢
65396 Hybrid rice 9 9 9 2609 + 34 4cd
IR36(CK) Indica 1 1 1 579 + 11 9a
A D7(CK) Indica 3 3 3 1011 + 33 7ab
M udgo (CK) Indica 3 3 3 927 £ 26 3a
TN 1(CK) Indica 9 9 9 3893 + 279d
S. furcif era
Fengxinzhan Indica 7 5 5 1102 = 12 8b
19 Zhongzeo 19 Indica 9 9 9 2405 + 284¢c
97-4 Zhongjian 97-4 Japonica 9 9 9 237.0 £+ 151c
91-376 Japonica 9 9 7 1987 £+ Q9 4hbc
9308 X ieyou 9308 Hybrid rice 9 7 5 1352 + 127b
65396 Hybrid rice 9 9 9 248 5 + 20 2c
RHT (CK) Indica 1 1 1 264+ 18a
TN 1(CK) Indica 9 9 9 265 7 + 25 4¢c
: , ,P=005LD)

+
W ithin an experment and a column, therewas no significant difference betw een two treatmentsw ith the same low ercase letters, by L east
Significant D ifference Test (L), P = Q 05 M eanst standard error.
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3 (1999, )
Table 3 _Nymphal development per iods of N ilaparvata lugens and Sogatella f urcif era on different var ieties(1999, Hangzhou).

N ymphal period/d

i i 1 2 3 4 5
varey Rice tpe 1st instar 2nd instar 3rd instar 4th instar 5th instar Total nmphal
period
N. lugens
Fengxinzhan Indica 34t0Q2abc 32tQlabc 26x02c 31xQlbed 37+Q1lbc 16 0£Q 3d
19 Zhongzao 19 Indica 32t0Q01a 30£00a 22+Qlab 30+Q1labcd 33t0Q1ab 143+ Q2bc
97-4 Zhongjian 97-4 Japonica 32t0Q1a 31+ Qlabc 21*Qla 29 Qlabc 354t0Q1lab 148+tQ3c
91-376 Japonica 3302a 30+tQ0a 24+Q02bc 29tQ02cd 32tQla 148t03c
9308 X ieyou 9308 Hybrid rice 31tQ1la 30t00a 21*Qla 28t0Qlab 34+£02b 142+tQ1lab
65396 Hybrid rice 32t01a 29+ Q1a 20t00a 27t02a 34+t02ab 138+0Q2ab
IR36(CK) Indica 3801d 33t0Q2cd 30£t00d 33t02d 42+Q01d 181+ Q 2f
AD7(CK) Indica 37+02cd 34+ 02d 30£t00d 32+0Q1cd 41tQlcd 174+0Q2e
M udgo (CK) Indica 36x0Q2bcd 34+0Q2d 30£t00d 31+Q1bcd 40+0Q0cd 17 6+Q 2¢f
TN 1(CK) Indica 31t0Q1a 30£00a 20+Q0a 30+Q2abcd 33t0Q1lab 137+0Q2a
S. f urcif era
Fengxinzhan Indica 36x05a 28t 04c 23t 03bc 34+04c 41+ Q4cd 16 0£Q 7cd
19 Zhongzeo 19 Indica 27+03a 22+ Q4b 19+Q2c 2805ab 31+03d 126+x0Q6ab
97-4 Zhongjian 97-4 Japonica 27+03a 22+03b 21+ 02a 28t04a 32t03a 130+0Q5b
91-376 Japonica 35t04a 21+Q2b 23t 03a 29£03b 38 0Q4cd 14 5£Q 5bc
9308 X ieyou 9308 Hybrid rice 29t 02a 22+03b 21+Q2c 27+0Q03bc 34+04d 133+0Q5b
65396 Hybrid rice 25+ 03a 22+ Q4b 12+Q03a 24+tQ4a 29Q2bc 11 7+Q5a
RHT (CK) Indica 38 05a 25+03ab 24+03c 3804cd 480Q3c 167+0Q4cd
TN 1(CK) Indica 25+02a 19+Q2d 17+Q3d 23+Q3a 28 03ab 113+Q6a
, , L), P=005 +

W ithin an experiment and a column, therewas no significant difference betw een wo treatmentsw ith the same low ercase letters, by L east Signifi-
cant Difference Test (L D), P = Q 05 M eanst standard error.
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