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the Smallerbrown Planthopper, Laodelphax striatellus(Fallen)
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ABSTRACT

The smaller brown planthopper overwinters mostly as the fourth instar nymph. The emerged
adult disperses to winter barley or wheat plants. The adult of the first generation disperses into
the rice field, and spends three generations in the rice field. The population densities of the adults
of the first generation and the overall density of the second generations are the most important in
relation to the incidents of the rice stripe disease which is transmitted by this insects.

This study was intended to analyse the population increases in these important generations in
relation to the kind and the different growing stage of the host plants. The insects were reared
on potted host plants of different growing stage in the insect cages. The population increases of
the insects in the cages were compared with those on the rice seedlings in the laboratory. The
results are as follows:

1. The average longevities of the adults of the generations were 13.4 days for the overwintered,
12,9 days for the first, and 10,2 days for the second generation, and showed no significant
differences between the generations even they seemed to be shorter than normal condition probably
caused by the frequent disturbance at the time of food renewal in 2 or 3 days.

2, When they were reared on the rice seedling, the average numbers of the eggs per female
were 131.2 for the overwintered generation, 124,9 for the first generation grown on the barley,
and 142.3 for the second generation grown on rice, and showed no significant differences between
the generations. More than 909% of the eggs were laid within 3 weeks.

3, The hatchabilities of the eggs laid on the rice seedling in laboratory were 77.4% for the
first generation, 93.19% for the second generation and 62.19% for the third generation. The estimated
hatchabilities of the eggs were 67.5% for the first generation, 84,19 for the second generation,

and 21.99 for the third generation with the growing plants on the plots. The hatchability on



the eggs'laid by the adults infested on the barley on May 17 was 13,5% compared with 67,5%
for the eggs laid by those infested on barley in late April.

4, The average total nymphal periods were 19,4 days for the first generation, and 13,3 days
for the second generation in the laboratory and the mortalities of the nymphs seemed to related
with the growing stages of the host plants.

5. With the pot experiments, the average per cents of the emerged adults were 37,29 for the
first generation, 55,3% for the second generation, and 11,69 for the third generation. The average
numbers of the emerged adults were 7,4% for the pots infested on the barley on May 17, instead
of 37.2% adults for those infested in late April.

6. From above results, it may suggest that the innate qualities of the insect are not significantly
different between generations, and the differences in the increase of the popuiation for the gener-
ations might effected considerably by the differences in the physiological conditions of the host

plant, besides the differences in physical and other biological factors.
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Tabl 1, Preovipositional, postovipositional period and longevity of the smaller brown planthopper

(95% confidential limits)

) Longevity
Generation Preoviposition Female male Postoviposition
Overwintered 5.3+1.23 13.41-+£8. 44 12.10+7.83 2.15+1.31
(1~11)* (5~33) (5~28) (1~5)
1 5.140. 89 12.89+2.19 10. 732,51 —
1~9 (3~23) (3~23)
2 4.61+1.93 10. 22£3.73 14. 442, 98 1. 404-0. 88
1~7 (5~23) (3~20) (1~7)
% : Range
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Table 2, Numbers of eggs produced per female per day

Week i
1 2 3 4 Total*
Generation
No.s % No.s % No.s % Nos ' %
overwintered 3.54 20.9 5. 80 34,2 7.30 43.1 0.31 1.8 131.25
1 4,89 28. 4 6.23 36.2 5.33 3.0 0.71 4,3 124. 90
2 4.70 14.3 13,53 41.1 9.41 28.6 5.3 16.1 142.29
% Calculated from actual data
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Table 3. Per cents of hatched
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. No.s of No.s of
Generations hatcgesdoeggs* unh:tcshgd egas Percents of hatched eggs
1. (Barley) 77. 7136, 67 30. 0+14. 37 67. 47+8.33 77. 3616, 33***
(30, 6~162. 4) (20~58) (55, 04~80. 19)
(Barley)** 24, 7814, 00 158. 6073, 44 13.4847. 64
(6. 0~43.0) (74~247) (7.5~27.10)
2. (Rice) 55. 5015, 47 10. 000 04 84.09+13.77 93, 125, 26%**
(38. 2~94.5) (4~26) (60.18~95. 94)
3. (Rice) 23.75417. 44 79.25--20. 43 21.90+12. 18 62, 11515, 19%*
(12. 0~458) (63~106) (13. 95~38. 23)
4. (Rice) 15. 65+6. 22 61. 00-27. 02
(11. 6~32.0) (13~90)

* : Estimated as follows

SN~ (N —N)A-—-D)yx T))

N : No.s of the younger than 3rd instar insects at the time,
N, : No.s of the younger than 3rd instar insects which have molted by the time.
D : Average daily mortality estimated in the laboratory

T : Days of interval

** : Infested on May 17 instead of those in later part of April.

*** . Laboratory data

AL H34 UTFY s Mo ¥Was B
Haths Aol RAfEste] oal Fheo e F§ivh

HR REBERES 21 f{EFRe] LRl A 77.4%,
85 2 ol A 93.1%, FE3tEMRlA 62.1% %o
SHAE 2 R Hatel fpMbEe] BT Yola &
oF = glon} =] & #7 grh

pot REGFERE na A7 #F ) =} RPop
ot sl #iEd PEe RBAIREAA HEER
FEEIIRE 60~100fHE F2d49 HRG 2 29
=5 sk BMEERS 1~ 2 A ke 3t
ot EEs 28-S & 4 ok

1R BB 48 23B~5]3 18 BEL =

—1

oA kel 67.5%% ot 57 17R« EEs =
Sl A 13.5% 2 &3] & BEEE el glod
ERG #EEMNEE =2l BUREEE %38 &
o) FE@eEDY AFRE ST mrEd By
3 £ FEE A o &e & Yt gRERR
ERRE RS o o 3 Qe Al &5 1 ithfRel 45 2 bR 4
9] AR Hale) ol & HEel gloat pot AB
oA Bl BT 2h 2 KW BT oEd
FES EARIES HEs BEQ gELds G T
ok,
4. FHH
B RBER g Hdumple ekl ek

6 —



Table 4. Developmental periods of the insects completed their development

Instar
Sex Macropt-
E ~ ;
Generation &8 1~z 3 4 5 Total Ratio erous(%)
1. 13.6641.08 58.5+0.5 3.07%0.84 4.601+2.41 5.86+E1.65 19.39F5.40 0.5 04.2
(26. 8) (18.99) (36.92) (46. 34)
Female 6.00+0.48 2.71+0.86 4.21+1.17 7.0%2.16 19.921-4.67
Male 5.7140.92 3.4241.47 5.004:2.47 4.7142.26 18.8447.12
2. 7.36£0.51 5.35+0.84 3.18%2.16 1.65+0.42 3.11:+0.38 13.2941.90 0.61 65.4
(31.82) (13.3) ) (11.5)
Female 5.7241.03 3.27+0.67 1.274:0.45 3.274+0.52 13.2941.90
Male 4,67+1.35 3.00+2.18 2.33+40.46 2.83:40.68 12.83+4.67
3.* 11.27+£0.99 5.9410.48 4.45+0.49 — — —
(27.2) 9.3) (37.9)
4. - 6.83+0.97 9.75+0.52 16.1743.05 6.1740.44 38.92+4.98 0.5 66. 6
(23.3) (13.0) (15.0) (29.4)
Female 6.50+0.75 10.5021.77 18.17-4-4.93 7.17-=1.32 42.3448.77
Male 7.17£1.83 9.00+1.27 14.161+2.97 5.1720.68 35.5016.75

* : No adults emerged. Figures in parenthesis are mortalities.
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Table 5. Estimated per cents of the emerged adult
. Estimated numbers Numbers of Per cents
Generation of hatched eggs emerged adults Pot Lab.
1. (Barley) 77.71436.67 25.8+13.54 37.243-10.57 53.66
(30.6~162.4) (8~56) (21.63~59.76)
1.*(Barley) 24.78--14.00 3. 0z£5. 52 7. 41412, 66
(6.00~43.0) 0~13) (0~30.23)
2. (Rice) 55.50-+15.47 29.40+11.08 55.27+11.00 40.91
(38.2~94.5) (16~53) (31.63~71.71)
4, (Rice) 23.75417. 44 3.0£3.70 11.56+7.22 75.00
(12.0~45.8) (1~8) (4.03~17.46)

* Infested on May 17
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Table 6. Accumulated numbers of the insects in the intervals.

Instar No.s ¢f emerged
~3 4 5 Adult Total Adults.
Days Female Male
1 generation
~20 0 0 0 0 14.5 11.4
30 0.5 0 0 0.5 (0.8) (0. 4)*
40 34.4 0.1 0 39.5
50 11.1 21.0 33.4 8.8 74.3
60 2.4 1.4 8.3 14.8 26.8
>60 0.1 0.5 1.1 1.4 3.1
1 generation infested on May 17
~20 28.0 0.2 0 0 28.2 1.6 1.4
30 16.6 10.2 4,8 0.4 32.0 )] )
40 2.8 3.8 5.0 2.6 14.2
50
60
>60
2 generation
~20 11.6 0 0 0 11.6 16.1 13.3
30 45.1 14.0 3.8 0 62.9 (1.6) 0.9
40 30.1 8.8 11.1 7.5 57.5
50 17.1 5.4 8.1 5.1 35.8
60 2.8 4.3 5.8 9.1 21.9
>60 0 0 2.0 5.0 7.0

* numbers of Brachipterous adults
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