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Studies on the Resistance of “Tong-il” Variety (IR-667)
to Brown Planthopper, Nilaparvata lugens STAL.
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Abstract

This study has been carried out to investigate the varietal resistance of Tong-il rice variety (IR-
667) at the seedling stage to the brown planthopper. Nilaparvata lugens STAL, and further to know
the biological effects of the varieties to the insects.

The results obtained were as followings:

1. Tong-il variety tested in this experiment was susceptible to the brown planthopper, but it seemed
to be a little more tolerable than the Japonica varieties which had been recommended in Korea.
2. Tong-il variety (Suwon 213, Suwon 213-1, Suwon 214, and Suwon 215) was highly prefered by

brown planthopper for feeding to the Korean recommended varieties Paltal, Jinheung, Akibare, and

Shin #2.

3. The resistant varieties Mudgo, Kayama MGL-2, and Karsamba ASD-7 which showed low feeding
preference exhibited hihger ovipositional preference than the susceptible varieties. Relatively greater
number of eggs was recorded on the Tong-il variety (Suwon 213, Suwon 213-1, and Suwon 215)
in comparison with the Korean recommended varieties,

4., When the female brown planthopper adults were caged on Tong-il variety (Suwon 214) and the
resistant variety Karsamba ASD-7 separately, greater number of eggs were observed on Suwon 214
and less on Karsamba ASD-7, while when two varieties Suwon 214 and Karsamba ASD-7 were
given together in the same cage, Karsamba ASD-7 was much more prefered for oviposition to
Suwon 214.

5. There was no difference in egg periods and their hatchability between the resistant and susceptible
varieties, but nymphal periods, rate of adult emergence, longevity of the adult, and its fecundity
were significantly different according to the varieties.
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Table 1. Degree of the resistance of the rice varieties (at one leaf stage)
to brown planthopper. Nilaparvata lugens STAL.

Sources

Degree of Resistance

R [MI s HS

Korean recommended
varieties

Fuzisaka-5, Shin-2, Nongbaek,
Suwon-82, Jinheung,
Senshuraku, Akibare, Gegon,
Paltal, Jaekun, Shirogane, Pung-
kwang, Nongkwang, Noring-29,
Noring-25, Satominori, Palkw-
eng, Noring-6, Palkum, Mank-
yung, Milsung, Kimmaze.

Susung,

Some varieties form Suwon 213, Suwon 214, Suwon 215, Suwon
IR~667 lines Suwon 213-1, | 217, Suwon 218
Suwon 216
IRRI selections MGL-2, ASD-7, Mudgo, | IR-8 T(N)~1, TKM-6, Bir-tsan-3,
Muranga 137, HI105, DV-139, Su-Yai-20, DK-1, IR-
C0-22, Vellanlangalayan, 22, IR-20, Pankari-203.
Muthumanikam, IR-747-
B2-6-3, PTB-18, MTU~-
15
* R: Resistant, S: Susceptible, M : Moderate, HS: Highly Susceptible
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Table 2. Feeding preference of the brown planthopper,
Nilaparvata lugens, to 20 rice varieties from
different sources.

Third instar nymphs were confined in a
cage where one leaf stage of rice seedlings
were planted

Variety I&Z ngsf msects/ 10 El\llrlltcizrlles
range test®

Su-Yai-20 i 64.7 a
Suwon 213-1 (‘ 52.7 ab
Suwon 214 51.7 ab
Suwon 218 48.7 b
Suwon 215 48.0 be
Suwon 213 48.0 be
Jinheung 43.3 bed
Paltal 43.0 bed
Suwon 217 40.7 bede
H105 33.7 cdef
Akibare 33.3 cdef
Vellanlangalayan 31.7 defg
IR-8 29.7 defgh
Shin-2 29.7 efgh
Pankari-203 28.0 efgh
DK-1 25.3 fgh
DV-139 24.7 fgh
Karsamba ASD-7 21.0 fgh
Kayama MGL-2 17.3 gh
Mudgo 16.0 h

* Differences between means significant at 5% level
when compared values have no letters in common,
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Table 3. Ovipositional preference of brown planthop-
pers, Nilaparvata lugens, to 21 rice varieties
from dfferent sources.

Nine-day-old rice seedlings were given for
48 hours to brown planthopper adults for egg
laying in the screened cage.

!

Variety No. of eggs per plant
Karsamba ASD-7 135.9 a*
DV-139 80.2 b
Mudgo 73.1 b
Kayama MGL-2 58.5 be
H105 56.3 be
IR-8 51.0 be
Suwon 213 36.7 «d
Suwon 213-1 35.4 od
Suwon 215 29.8 de
Paltal 28.6 de
Jinheung 27.3 de
Suwon 217 26.3 de
Su-Yai-20 25.8 de
Vellanlangalayan 25.6 de
Suwon 218 24.6 de
Pankari-203 24.0 de
Suwon 214 22.9 de
TN-1 19.8  de
Shin-2 15.8 de
DK-1 15.7 de
Akibare 10.1 e

* Differences between means significant at the 5%
level when compared values have no letters in
commign,

Table 4. Number of eggs laid by 10 females of brown
planthopper, Nilaparvata lugens STAL,
when Karsamba ASD-7 and Suwon 214 were
given to the insects separately or given
together in a cage.

No. of eggs observed at a given |Total

day intervals after infestation. No
Variety ’
1] 2] 3| 4| 5 |esss
1. Separate:
Karsamba 55 23 10 0 0 88
ASD-7
Suwen 214 | 125 | 193 | 101 25 1199 | 643
2. Together:
Karsamba | 181 | 124 54 142 |123 | 624
ASD-7

Suwon 214 | 35 61 10 25 61 192
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Table 5. Differences in development of brown planthopper, Nilaparvata lugens,

when first instar nymphs were reared on 10 to 14-day-old seedlings of

five rice varieties.

No F

No. of survived nymphs “and emerged adults at a gwen day inter-

Stadmm
Variety of insects | vals after infestation.
insects | tested 1 ] 4 ] 7] 10| 1] 16 | 1| 2
Mudgo Nymph | 30 | 29 4 2 1 2 1 1 1 0
\Adult* | ' 1
Karsamba ASD-7 wNymph 28 | 28 6 3 3 3 3 3 0
Adult* 2
T(N)-1 INymph 31 31 30 30 28 17 3 1 0
‘Adult* 1 12 25 26 27
Suwon 213-1 Nymph 31 31 31 31 31 18 3 0 0
\Adult* l 13 28 3l 31
Suwon 214 Nymph 31 31 31 31 30 15 2 0 0
Adult* ‘ ‘ 1 15 28 30 30

* Accumulated number of emerged adult,

Table 6. Number of eggs laid by 20 female adults and longevity of the brown planthopper
adults, Nilaparvata lugens, fed on resistant (Mudgo and ASD 7) and susceptible
(T(N) 1, Suwon 213-1, and Suwon 214) rice varieties,

Surv1val and No eggs lald/day mtervals after mfestatmn

7

Variety Test insects
0 |
Mudgo Females 20 ‘
Eggs* |
ASD-7 Females @ 20 ‘
Eggs* | \
TN)-1 Females 20
Eggs* i
Suwon Females 20 :
213-1 Eggs* :
Suwon 214 | Females 20 |
Eggs* [

1 4
5 0
8 1
20 18
54

20 20
400

20 20
224

l7]10]13[16]19[22)25|28|31L3i

]
|
0 |
!
16 ¢ 16 | 14 7 4 3 0,
420 i664 824 |ol4 | 928 9632 | 932 |
20 , 18 | 16 8 | 2 0 !
1,442 2,434 3,322 3,886| 4,068| 4,068 |
20’18 18 1 12 | 10 101] 4| 0
11,352, 2,200[ 2,796| 3,670| 4,170 4,466| 4,743, 4, 743 4,865| 4,913

* Accumulated number of eggs laid by 20 adults.

Table 7. Biological effects of resistant and susceptible rice varieties to the brown

planthoppers, Nilaparvata lugens.

Variety Eg(gda%e)rxod '
Mudgo 8.3
ASD-7 7.2
TAD-1 8.5
Suwon 213-1 7.8
Suwon 214 8.2

TAssumed |

hatchabiliy
8 .
92.0
94,2
90.4

91.4
92.6

Nymphal  |Percentsof adult] Average lon_gé\;if}; Total No, of
period emergence of female adult eggs/20
LWayy 1 @ 1 _(day) ) females

20. 0a* 5.3a* 0. 45a% 0
20. 0a 11.2b 0.75a 0
13.7b 87.1c 13. 35b 932a
14.0b 100. 0d 14.40b 4,067b
13.4b 96. 8cd 21.20c 4,913b

* Differences between means significant at the 5% level when compared values have no letters in common,
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Fig. 1. Survival and development of first instar brown
planthopper nymphs, Nilaparvata lugens, on 10
to 14-day old seedling plants of resistant(Mudgo),
susceptible (T(N)-1 and Suwon 213-1) varieties.
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Fig. 2. Effects of resistant and susceptible rice varieties
on the fecundity and longevity of the brown
planthoppers, Nilaparvata lugens.
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