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Studies on the Effects of the Growth Stages of the Rice Plant
on the Biological Performance of the Brown Planthopper,
Nilaparvata lugens Stal.

Juhn Ho Lee, Jai Sun Hyun.

ABSTRACT

This study was carried out to investigate the biological performance of the brownplanthopper,
Nilaparvata lugens Stil, reared on rice plants at different growth stages; maximum tillering,
booting, heading with and without panicles, and milking. The results obtained are as follows:

The rice plants at the maximum tillering stage gave the best in the longevity, oviposition
period, and the total number of oviposited eggs for the macropterous females, and the worst
with the booting stage. For the brachypterous females, however, the best results were obtained
from the rice of which their panicles had removed after heading. There was no significant
difference in the hachability of eggs and the developmental period of the nymphs in the next
generation, but the nymphal mortality was the highest with the milking stage and the lowest
with the maximum tillering and heading stage without panicles. The longest life span was
shown in males derived on the maximum tillering stage, and the shortest for milking(macrop-
terous type) or booting(brachypterous iype) stages. Coefficientes of variances in longevity and
number of eggs for the adults emerged from heading stage without panicles were lower than
those with panicles intact, and such trend was more obvious in brachypterous adults, especially
for the females. The biological performances of the BPH have close relationship with the tran-
slocated organic material at the feeding site which showed considerable difference with the grow-

th stages of the rice.
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Table 1. Longevity(days) of the female brown planthopper(Nilaparvata lugens Stil) obtained from
nymphs reared on rice plant at different growth stages.

Booting

Growth stage Max. Tiller Heading a Heading b Mllkmg
Wing-form M B M B M B M B M B
Longevity 22. 4 22.5 17.5 15.1 20. 1 17.9 20.7 24 20.4 13.6
Min.-Max. 836 2—37 5—30 3—34 4-36 3—3 8-33 9—-35 8—-42 7~
C.V.(%) 29.8 41.4 36.1 53.3 43.0 43.9 28.6 26. 2 35.2 41.3
No. of Qtested 30 30 30 23 30 27 30 30 29 21

M : Macropterous female
a : Panicles were not removed

B : Brachypterous female
b : Panicles were removed
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Table 2. Longevity of the male brown planthopper(N. lugens Stil) obtained from nymphs reared on
rice plant at different growth stages.

Growth stages Max Tlller Booting Heading a Heading b ’\/Illkmg
Wing-form M B M B M B M B M B
\Iean longeVIty 26.8 27 24. 4 15.8 23.2 20.2 23.8 22.5 16.3 18.5

(days)
M:n.-Max. 5 44 6- 42 8-33 3-33 6--39 4—-33 15—38 6-—-37 8-329--23
C.V. () 27.3 28 22.3 52.9 32.4 40. 1 21. 8 40 43.9 34.8
No. of §tested 29 28 25 26 24 26 28 24 23 13
77&/71 \/Iacropterous ‘male - - B : Brachypterous male

: Panicles were not removed b : Panicles were removed

Table 3. Oviposition period(days) of the brown planthopper (N. luens Stal) obtained from nymps reared
on rice plant at different growth stages.

\10 of female Pre-oviposition Oviposition Post-oviposition
Growth stages tested perlod period period
Max. Tiller. M 30 2.0%1.2 19.36.5 L1+1.1
B 30 1.4+1.1 20.429.3 0.7£0.9
Booting M 30 1.9%1.2 15. 0£6.5 0.7£0.9
B 23 0.9%0.9 13.3£8. 4 0.9+1.2
Heading a M 30 2.1%+1.3 17.248.4 0.8%£1.0
B 27 2.0x£1.5 14.51+8.6 1.4+1.2
Heading b M 30 1.91.0 18.2£5. 6 0.740.8
B 30 1.64+0.8 21.5+6.1 0.91+0.9
Milking M 29 1.94+1.0 17.3+6.9 1.241.8
B 21 0.8+0.9 11.046. 3 1.341.3
M: .\/lacroﬁterous femélre - B Brachypterous femlai; T
a : Panicles were not removed b : Panicles were removed right after heading
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Table 4. Total number of eggs oviposited by a female brown planthoppzr (N. lugens Stil) obtained nymphs
from reared on rice plant at different growth stages.

Gowth stages Max. Tiller. Booting Heading a Heading b Milking

Wing-form M B M B M B M B M B

Mean no. of eggs 345.1 381.1 232.5 195 272.8 212.4  267.0 342.5 262.5 139. 3
per female

Range 10~ 0~ 6~ 1~ 1~ 0~ 46~ 100~ 68~ 0~
627 744 444 452 546 513 532 552 462 692
C.V.(%) 45. 3 56. 8 46.5 83. 3 53.3 83.7 48. 2 38.6 42.1 120.6
No. of & 30 30 30 23 30 27 30 30 29 21
Y _Macropterous female B: : BraChypterOus female - o
a : Panicles were not removed h : Panicles were removed

Table 5. The number of oviposited eggs per day per a female brown planthopper (N. lugens Stdl) obtained
nymphs from reared on rice plant at different growth stages.

Growth stages Max. Tiller Booting Heading a Heading b Milking
Wing-form M B M B M B M B M B
Mean No. of 15. 4 15.5 12.9 10. 8 12.9 9.8 12.5 14.0 1228 7.9

eggs/day/ %
Range 1.3~ 0.7~ 1.2~ 0~ 0.3~ 0~ 3.3~ 7.5~ 6.0~ 0~
23.5 24 21.6 22.0 19. 3 19.3 22.0 21.8 18.7 28.8
C.V.(%) 28.1 43.5 32.9 57.7 32.9 69. 1 34.3 21.8 27.4 96.8
No. of Qtested 30 30 30 23 30 27 30 30 29 21
M : Macropterous female B : Brachypterous female
a : Panicles were not removed L : Panicles were removed
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Table §. Hatchability (%) of brown planthopper(N. lugens Stal) obtained from nymphs reared on rice plant
at different growth stages.

Growrh stages Max. Tiller. Booting Heading a Heading b Milking
ng form - T/ 0 e ’ ‘
‘M B M B M B M_ B M B
Nean ] 74.4 79.2 88.3 90. 1 84.0 89.1 84.7 82.3 89.0 92.6
Hatchability
Min.-Max. 31 4~ 40. 0~ 79.4~ 58. 3~ 59.3~ 60.0~ 43.5~ 57.1~ 68.6~ 42.3~
97.7 93.2 100 100 99. 6 100 96. 9 96.4 100 100
CV.(%) 26.6 20.6 9.2 1.6  13.4 6.0 12.1 16.1 1.6 17.1
No. of Qtested 15 15 15 14 15 14 15 15 15 14
M : Macropterous female T B : Bracil;r;g;gus female - ) -
a : Panicles were not removed b : Panicles were removed

Table 7. Nymphal period and death rate of nymphs produced by brown planthopper (N. lugens Stal) females
reared on rice plant at different growth stages.

Growth stages Max Tlller Bootmg Heading a Heading b '\/Illkmg
Nymphal period(days) 13.5:4.0.91 14.6+1.14  13.8%+1.04 13.9%+0.92 14.5+1.63
Death rate (%) 6 15 12 6 20
No. of nymphs tested 50 50 50 50 50

1 :7Panicles were not removed. » b Pamclevsﬂwg;g f;moved 7

Table 8. Average partition ratio of dry matter to leaf sheaths, root, and to ears of rice plants at various
growthstages (Selected Data from Sujuki 1975).

Growth stage*

Varieties . . e - [,
-9/--6 -6/ -3 -3/0 0/3 3/6
Honenwase Leaf sheath 43.7+5.7 49.7+3.5 63.4+4.2 --20.3*+17.1 16.4+23.6
Root 19.2+4:8.2 14.7+3.6 4.1+5. 4 2.6+ 0.1 -7.0%x11.7
Total 62.9 64. 4 67.5 -=22.9 9.4
Ear 19.548.2 132.6:4-15.7 102.2:+17.9
Vianryo Leaf sheath 44.8 +5.6 59, 3:+5. 1 60.44+5.4 -50.2:+354.6 --7.8435.6
Root 18.7-+5. 4 8.5F5.6 -0.9-+5. 1 1.944.9 ©-22.47316. 2
Total 63.5 67.8 59.5 --48.3 --30.2

Ear 28.6+5.5 168.64+87.8 172.5156.3

*0 : Heading date
Numbers are weeks before and after heading.
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