FFAEu333A A1 A 15
Korean J. Pl. Prot. 18(1) : 15~21{197¢

Some Considerations on the Population Regulation of the

Green Rice Leafhopper, Nephotettiz cincticeps Uhler

Kim, S.S.*.].S. Hyun™

ABSTRACT

To determine the population regulation mechanism of the Green rice leafhopper (Nephotettiz cinc-
ticeps Uhler), the responses of the population increase to initial densities and the effect of host cond-
itions and temperatures during developmental period were investigated. In the out door experiment, the
increasing ratio of population density of this pest was reduced as initial density increased and this
density-dependent effect was differ in accordance with host condition. Host conditioning through feed-
ing resulted in reduction in numbers of eggs produced and it seemed to be affected by some inhibiting
materials secreted by the pest during feeding. though the direct effect of feeding can’t be excluded. The
population growth was related with population density and host stage. Thus in late planted units, the
host stage was favourable to the growth of population at low initial insect density but unfavourable
at relatively high initial insect density and in early planted units, vice versa. The temperature during
developmental stages definitely affected the determination of sex ratio of adult population and reduced
numbers of eggs produced. The most favourable temperature to the population increase was 29°C,
and at high temperature, 33°C, severe reduction of fecundity was shown and it seemed to be caused

by the simple reduction in numbers of eggs produced.
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Fig. 1. Population curves initiated with beouples
of aduit Nephotettixz cincticeps on early
planted host.
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Fig. 2. Population curves initiated with 5 couples
of adult Nephotettixz cincticeps on late
planted host.
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Fig. 3. Population curves initiated with 10 couples
of adult Nephotettiz cincticeps on late plan-
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Fig. 6. Population curves initiated with 20 couples
of adult Nephotettiz cincticeps on late
planted host.

Fig. 5. Population curves initiated with 20 couples
of adult Nephotettix cincticeps on early
planted host.
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Table 1. Effects of the initial population densities
and plant conditions on the nymphal mor-
talities and rates of increase of adult po-
pulations.

Rate of increase
of adult pop.

Mortality during
nymphal period

Density
A% B** A B
10 35% 449 18.53(185)*** 20.89(208)
20 56% 48% 11.02(220) 10.94(218)
40 59% 70%  7.98(319) 6.18(247)
A*  : early planted host.

B** : late planted host.
( )*¥**: actual numbers of adult population.
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Fig. 7. Relationships between the rates of increase
of adult population of N. cincticeps on early
planted hosts(solid circle) and late ones(open
circle) and the initial population densities.
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Table 2, The mean numbers of eggs per female de-

posited on the conditioned and non-condit-
ioned rice seedlings.

Rep. a;by a;b, asb,y ashy

1 47 37 0 6

2 0 7 50 25

3 19 7 15 4

4 16 29 1 24

5 31 27 2 5

6 38 15 11 33

7 14 26 8 41

8 7 33 15 5

9 40 17 34 5

10 14 16 9 4

Total 226 214 145 172
Mean 22.6 21.4 14.5 17. 2

ap: not fed

a,: rice seedlings fed by 5 fifth instar nymphs for
2 days.

: not:treated

: rice seedlings treated with acetone.

o o
[

Acetoneyi®l WFBHUE S BHRRLOl EEIMEZT
Vb 2EE BAHAAY EEEL AR EIRECT A
PSR B ES JEEERl = RS A
ERE o 9o} Acetoniiike] BEBR=
=N

2

lo 3o
fo dr
o

ok oo 2
4+ B

i g E

a8

o] &
HA

B

!
o
I



3. £EMMEE R BEE oXs &

AT RIS WREEZE BTl Rl A S L
oA FERMRIE BEA FolusE gelzed Ak
728 25°C, 29°Coll 4= 7095 f2EEo] v 33°Col 4 & 51

%2 MBSz A9 2ebsich, el pbE 25°C,

33°C] #158 0.50F2f ldl] 29°Cel A& 0.700.2 Mk
o] kezie] A 2:1¢] il T ERE Yok K
R EHE 4 \ES FoMEeE goloed
SRGREC] dlAE MAERT] %ot gl ezl
S WESA =4S HRFENCO Asles +H7Y

Table 3. Nymphal period, per cents of emerged adults, sex ratio, longevity of adults and numbers
of eggs produced per female of the first generation at different temperatures.

Nymphal Per cents  Sex Aault longevity (days) B
Temp. period of emerged _— —-  No.s of eggs
(days) adults ratio M. F.
. 17.56+2.21 g 19, 04412, 62 16.919. 04 104. 3147332
25°C (0.126) 2% 0.54 (0.663) (0. 534) (0.703)
o 14,2541, 25 Y 12,3747, 77 15. 6949. 98 132. 7789, 70
29°C (0. 088) 0% 0.70 (0.628) (0. 636) (0.576)
o 12,661, 15 . 7,434, 32 11. 0447, 29 51. 0738, 52
33°C (0.091) 51% 0.51 (0-581) (0. 660) (0.754)

*:coefficent of variance
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Table 4, Nymphal period, per cents of emerged adults, sex ratio, longevity of adults of the second

generation at different temperatures.

Nymphal period Percents Sex Adult longevity
Temp of emerged .
(days) adults ratio M. F,

oE0 18.15+1.94 , 15-+8.57 21.87£8.78
25°C (0.107)* 43% 038 (0-571) (0.41)

o 14, 90+1.44 , 9.974+5.71 11.69+9.43
29°C (0. 096) 54% 0.61 (0. 636) (0-806)

c 13.574+1.78 10. 316,54 13,6745, 06
38°C €0.13D 61% 0. 42 (0. 638) (0. 370)

* : coefficient of variance
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