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Abstract

Results of field studies on egg parasites of rice leaf- and planthoppers made
in Taiwan in 1979 are presented. Anagrus optabilis was reared from the eggs
of Sogatella furcifera, Paracentrobia andoi and Anagrus optabilis from Nilaparvata lu-
gem, Anagrus optabilis and Oligosita  sp. from Laodelphax striatellus,  and Paracentrobia
andoi and Gonatocems  sp. from the Nephotettix cincticeps complex. The egg densi-
t ies  of  these  r ice  hoppers  and  the  percentage  paras i t i sms  of  these  paras i t ic
wasps are discussed.

This paper reports one of the results of our field studies on the natural
enemies of rice leafhoppers and planthoppers made in Taiwan from August
to November, 1979 (Hirashima,  1981). Only the egg parasites of rice leaf-
and planthoppers are dealt with in the present report (Part 1).
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Material and Methods

Egg and  nymphal  parasites of the rice leaf- and planthoppers were sampled by the
fol lowing methods .

(1) Method I.  Hill cutting
Ten hills of rice were chosen at random in one paddy field. These hills were cut at

the  water  leve l  or  jus t  above  the  so i l  when there  was  no  water  in  the  f ie ld .  Number
of stalks of each rice hill was used as a crop situation index. Examinat ions  of  eggs  of
rice hoppers were made on these material. I t  should  be  noted  here  tha t  the  smal le r
brown p lan thopper ,  Laodelphax  striatellus,  oviposites not only on stalks but also on leaves
(along veins) when its population becomes denser. An egg-mass  of  r ice  hoppers  was
kept  in  a  smal l  g lass  tube  for  rear ing  egg-paras i tes  fo r  two weeks  (c f .  Miura  e t  a l . ,
1979, p. 23, Fig. 1). It is very probable that the period of two weeks is more than enough
to  rea r  the  egg  paras i tes  a t  room tempera ture . The  emerged  paras i tes  were  pu t  in
alcohol (75 g) and brought back to Japan for further examination.

(2) Method II
Method IIA: Sweeping in a paddy field
Sweeping  was  employed for  co l lec t ing  adul t s  of  paras i tes  and  the i r  hos ts  toge ther

wi th  o ther  paddy insec ts  and  sp iders ,  by  us ing  a  42x80cm  insect net with a handle of
YOcm  in length. Fourty sweeps were made for one unit. Three units of sweepings were
made for one paddy field, one at the center and two at the periphery.

Method IIB: Sweeping on the ridge of the paddy field
One unit of sweeping was made in order to collect rice hoppers  and  the i r  paras i tes

from weeds on the ridge of the paddy field.

A R E A S  S U R V E Y E D

From August 9 to September 23, 1979, 23 localities were visited and investigations
were made for 25 paddy fields, as shown in Fig. 1 and Table 1.

Paddy plants at Taichung, Nantou, Yunl in  and  many  o ther  loca l i t i es  in  Chia i  Pre f .
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Fig. 1. Map of Taiwan showing the
location of areas surveyed.

were in the vegetative stage, while those in Linnei (Yunlin Pref.) were in the flowering
stage. Paddy fields (l)-(3) at Shicho (Chiai Pref.) were found at the elevation of 1,400
In. At Taichung District Agricultural Improvement Station, Taichung, surveys were made
on the paddy of the japonica v a r i e t y . In  Ta inan  Pre f . , paddy was  found to  be  in  the
flowering (75 %) and ripening (25 %) stages of growth. At  Meishan  (Kaohs iung  Pref . ) ,
about 864 m above the sea level, paddy was in the vegetative stage. Severe damage of
paddy by the brown planthopper was noticed in Chutien and Pintung, southern Taiwan.
Paddy was found to be in the ripening stage there. In  eas te rn  Ta iwan ,  paddy  a t  Tai-
tung and 4 localities in Hualien Pref. was in the vegetative stage,

Results

I. EGG  PARASITES OF RICE LEAFHOPPERS AND PLANTHOPPERS

1. Egg-density of the hoppers

Fig .  2 shows the number of eggs of 5 species of rice hoppers per hill of rice col-
lected from 23 localities (25 paddy fields). The figure was calculated from the results of
samplings by the method I.

(a)  Sogatella  furcifera, the  whi te -backed  p lan thopper
Eggs  of  the  whi te -backed  p lan thopper  were  co l lec ted  f rom 15  loca l i t i es  (15  paddy

fields). Total number of egg-masses was 148, and that of individual eggs was 948. The
average number of egg-masses and that of individual eggs per hill of rice was 0.99 and
6.32, respectively.
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Table 1. Field study areas, dates and sampling methods employed.

Prefec ture Locality Date
Growth

s tage
of rice

Ta ichung

Nan tou

Yunlin

Chiai

Ta inan

Kaohs iung

Pin tung

Ta i tung

Hualie n

Ta ichung Aug. 13

Wufeng 11

Kuotzulin 19

Chushan 22

Linnei 27

Min hsiung 25

Shicho (1) Sep .  1

Shicho (2) 1

Shicho (3) 1

Yensui 5

Hsuehchia  (1) 5

Hsuehchia (2) 11

Matou Aug. 26

Kuantyling 28

Lungtien 26

Hsinshih Sep. 11

Kueijen 12

Meishan 8

Chiasien 10

Chutien 15

Pin tung 15

Fengl i 19

Lichia 19

Fengl in 22

Shoufeng 22

Re* 27. 2

Ve* 25. 0

Ve 18.0

Ve 24. 6

Re 18.2

Ve 18. 2

Ve 13.4

Ve 13.3

Ve 13.4
Re 12.8

Re 22. 6

Ri* 13. 8

Re 22.6

Re 13.6

Re 17. 6
Ri 16. 4

Re 15.4

Ve 14.5

Re 20.2

Ri 17.2

Ri 26.8

Ve 12. 8

Ve 22.6

Ve 18. 2

Ve 18. 1

No.  of  s tems Sampl ing  method
per hill I II
of rice A B

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
-

0

0

0
0
0
0
0
0
-

0
-
-

0
0
0
0
0
0
0
0
0

* Ve: Vegetative stage. Re: Reproductive (or flowering) stage, Ri: Ripening stage.

The densities of eggs of the white-backed planthopper were observed to be high at
Kueijen (Tainan Pref.),  Hsuehchia (1) (Tainan Pref.),  Linnei (Yunlin Pref.) and Fengli
(Ta i tung  Pre f . ) ,  modera te  a t  Matou  (Ta inan  Pre f . ) ,  Lung t ien  (Ta inan  Pre f . ) ,  P in tung
(Pintung Pref .), Lichia (Taitung Pref .), Fenglin (Hualien Pref.) and Shoufeng (Hualien
Pref.),  and low at Shicho (3) (Chiai Pref.),  Yensui (Tainan Pref.),  Hsuehchia (2) (Tainan
Pref.) and Meishan (Kaohsiung Pref.), while none of egg of this species was found at
Taichung (Taichung Pref.),  Wufeng (Taichung Pref.),  Kuotzulin (Nantou Pref.),  Chushan
(Nantou  Pre f . ) ,  Minhs iung  (Chia i  P re f . ) ,  Sh icho  (1 )  and  (2 )  (Chia i  P re f . ) ,  Kuan ty l ing
(Tainan Pref.),  Hsinshih (Tainan Pref.) and Chutien (Pintung Pref.).

(b) Nilaparvata lugens, the  brown p lan thopper
Eggs of the brown planthopper were detected from 11 localities (11 paddy fields).

There were 323 egg-masses and 2,573 individual eggs. Thus ,  the  average  numbers  o f
egg-masses and individual eggs per hill of rice were 2.94 and 23.39, respectively.

The densities of eggs of the brown planthopper were found to be high at Hsuehchia
(1) and (a), Hs insh ih ,  Kuei jen ,  Meishan  and  P in tung .  modera te  a t  L inne i ,  Yensui  and
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Chias ien  (Kaohs iung  Pref . ) ,  and  low a t  Lungt ien  and  Lich ia ,  whi le  no  eggs  of  th i s
species were found at Taichung, Wufeng, Kuotzulin, Chushan, Minhsiung, Shicho (l), (2)
and (3), Matou, Kuantyling, Chutien, Fengli,  Fenglin and Shoufeng.

(c) Lmdelph  x t * t 11a s rza e us, the smaller brown planthopper
Eggs of the smaller brown planthopper were collected from 15 localities (15 paddy

fields). Altogether there were 1,822 egg-masses containing 10,719 individual eggs. Thus,
the average numbers of egg-masses and individual eggs per hill of rice were 12.5 and
71.46, respectively.

The  dens i t ies  of  eggs  of  the  smal le r  brown planthopper  were  found to  be  h igh  a t
Taichung, Linnei,  Yensui, Hsuehchia (1) and (2), Hsinshih, Kueijen, Meishan, Chiasien,
Chut ien  and  P in tung , medium a t  Shicho  (3), Matou and Lichia, and low at Shicho (1).
On the other hand, not a single egg was detected at Wufeng, Kuotzulin, Chushan, Minhsi
ung, Shicho (2).  Kuantyling, Chutien, Fengli,  Fenglin and Shoufeng.

(d) Nephotettix spp., the green rice leafhoppers
Three species of Nephotettix,  i . e., N. cincticeps (Uhler), N. virescens (Distant) (=N.

impicticeps  Ishihara, 1964) and N. rigropictus  (Stal) (=N. apicalis  Motschulsky  sensu Ishihara,
1964)) a re  found  in  Ta iwan . According to Chen (1972),  N. cincticeps commonly  occurs
throughout Taiwan but N. virescens sparsely occurs in Kaohsiung Pref. (southern Taiwan)
and Pintung Pref. (eastern Taiwan) only, while N. nigropictus  is found in low density at
Taichung, Nantou, Changhua (central Taiwan), Yunlin, Chiai,  Tainan, Kaohsiung, Pintung
(southern Taiwan), Taitung and Hualien Pref.  (eastern Taiwan).

Based on the data presented by Chen (1972),  the following fact is made clear.
In 1970, the rate of occurrence of the three species, from June to July (1st cropping

of rice) was 88.89 % for cincticeps, 0.31 % for virescens and 10.81 % for nigropictus, while
from October to December (2nd cropping) it was 86. 13 % for cincticeps, 0.16 % for virescens
and 10.81 % for nigropictus.

Table 2. Summary of samplings of eggs of Sogatella  fwcifera  by the method I.

Locality Date
No. of egg No. of No. of

eggs P a r a s i t e %
masses pr tzdt- para-
found found species egg

masses sitism

No. of %
prtzdt para-
eggs si tism

Linnei

Shicho(3)

Yensui

Hsuehchia(1)

Hsue hchia(2)

Matou

Lungtien

Kueijen

Meishan

Chiasien

Pin tung

Fengli

Lichia

Fengl in

Shoufeng

Aug. 27 16 180

Sep .  1 2 10

Sep .  5 2 8

Sep .  5 17 131

Sep. 11 1 8

Aug. 26 5 38

Aug. 26 12 46

Sep. 12 33 208

Sep .  8 1 6

Sep. 10 2 10

Sep. 15 4 28

Sep. 19 28 146

Sep. 19 8 45

Sep. 22 5 25

Sep. 22 12 59

A ” 7 43.75 48 26.67

A

A

A

-
7 41.18

-

5 100

10 83.33

7 21.21

--
1 20.00

4 33.33

- -
31 23.66
- - -

15 39.47

26 56.52

29 13.94
- -

- -
28 100

11 7. 53
- -

1 4. 00

8 13.56

* Anagrws  optabilis. tprtzd =parasitized.
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It is noted from the above record that N. cincticeps is by far common in Taiwan. Eggs
of the three rice green leafhoppers are not distinguishable morphologically. The  younger
nymphs  of  these  spec ies  a re  a l so  very  s imi lar  to  each  o ther ,  so  tha t  no  a t tempt  was
made to separate them in this study.

We collected the eggs of the green rice leafhoppers from 8 localities (8 paddy fields).
Total numbers of egg-masses and individual eggs were 44 and 664, respectively. Thus, the
average number of egg-masses was calculated to be 0.55 and that of individual eggs was
8.30 per hill of rice. Chen (1978) reported that in August and September the green rice
leafhopper becomes fewer in its presence.

Fig. 2. Number of eggs of rice hoppers per hill of rice plant.

The density of eggs of the green rice leafhoppers was found to be high at Linnei,
Lungtien and Chiasien, medium at Taichung, Matou, Kuantyling and Hsinshih, and low at
Kueijen, while no eggs were found at Wufeng, Kuotzulin, Chushan,  Minhs iung ,  Shicho
(l), (2) and (3), Y e n s u i , Hsuehch ia  (1 )  and  (a), Meishan, Chutien, Pintung, Fengli,  Li-
chia, Fenglin and Shoufeng.

2. Egg parasites collected afield

E g g  parasites of rice hoppers ever recorded in Taiwan were listed by Chu and Hira-
shima (1981). Comprehens ive  sys temat ic  s tudies on  these  paras i tes  a re  necessary  not
only in Taiwan but also in any other country in Asia including Japan.

We were able to rear four species, Paracentrobia nndoi, Oligosita sp., Auagrus  uptabilis and
Gonatoc e rus  sp., from the eggs of rice hoppers, as mentioned below.

Besides these 4 species many other parasitic wasps belonging to Trichogrammatidae
a n d  Mymaridae  were  col lec ted  by  the  method I I  but  the  hos ts  of  them remain  to  be
studied.

3. Egg parasites of the white-backed planthopper

Anagrus optabilis  (Perkins) was obtained from the eggs of the white-backed planthop-
per, Sogatella furcifera. Accord ing  to  Yasumatsu  e t  a l . (1975) and Miura et  al .  (1979),
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Fig. 3. Percentage parasitism of Anagrus optabilis to Sogatella  furcifera  (August to September,
1979, Taiwan), with confidence limit at 95 % level.

Anagrus  optabilis is one of the most important egg parasites of the white-backed planthop-
per in Thailand. Table 2 shows the result of our rearing of this species out of the eggs
of the hopper collected in the paddy fields from 9 localities. From these figures the per-
centage parasitism was calculated as follows: the highest one for egg-masses, 100 %, was
observed at Matou and Pintung, but the lowest,  14.29 s, was at Fengli, while the highest
one for individual eggs, 100 @‘, was obtained at Pintung but the lowest, 34.00%, was at
Fengl in . Accordingly, the mean percentage parasitism of egg-masses was 37.12 % and
that of individual eggs was 31.71 96, calculated from the total parasitisms obtained from
9 localities. As the egg-masses and individual eggs collected were few in number, the
conf idence  l imi t  a t  95  % level was shown in Fig. 3. The percentage parasitism of A.
optabi l i s  for the individual eggs of the white-backed planthopper was more than 40 % at
Matou, Lungtien and Pintung, ZO-40%  at Linnei and Hsuehchia (l), and less than 20% at
Kueijen, Fengli, Fenglin and Shouteng.

4. Egg parasites of the brown planthopper

Two spec ies  of  paras i t ic  wasps , Paraceratrobia  andoi (Ishii) and Azagvus  optnbilis,  were
detec ted  f rom the  eggs  of  the  brown planthopper . Esaki et al. (1937) and Ishii (1938)
already stated that Pamcentrobia  andoi parasitizes the brown planthopper. Lin (1974) re-
ported on the natural enemies of the brown planthopper in Taiwan. Stake (1977)  dea l t
wi th  the  na tura l  enemies  of  th i s  hopper . Miura (1976, 77, 78) and Vungsilabutr (1978)
provided informations on the biology of Paracentrobia nndoi.

(a) Paracentrobia andoi
Table 3 shows the results of our rearing of Pnracc>ztvobin  undoi  from the eggs of the

brown planthopper collected from 7 localities. The highest percentage parasitism of egg-
masses  was  70 .00  % at Chiasien and the lowest was 2.56 % at Hsuehchia (2),  while the
highest one for individual eggs was 53.6 96 at Chiasien and the lowest was 0.71% at Hsinshih.
Thus, the mean percentage parasitism of egg-masses was 30.16 % and that of individual
e g g s  w a s  23.41%, ca lcu la ted  f rom the  to ta l  paras i t i sms obta ined  f rom 7  loca l i t i es .

Fig. 5 shows the relation between parasitized and unparasitized eggs in one egg-mass of
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Table 3. Summary of samplings of eggs of Nilaparvata  Eugens  by the method I.

No. of egg No. o f
Locality Date masses eggs

found found

Paras i t e
species

No. of
prtzd
egg

masses

% No. o f %
para - pr tzd para-
sitism eggs s i t i sm

Linnei A u g . 2 7  1 0 99

Yensui Sep. 5 10 96

Hsue hchia (1) Sep. 5 23 212

Hsuehchia (2) Sep. 11 39 379

Lungtien Aug. 26 3 12

Hsinshih Sep. 11 69 562

Kueijen Sep. 12 36 249

Meishan Sep. 8 47 294

Chiasien Sep. 10 10 69

Pin tung Sep. 15 74 582

Lichia Sep. 19 2 19

A*

A

(

P”

A

(

P

A

A

(

P

A

(

P

A

(

P

A
P

1

P

A

2

5

16

1

18

1
2

13
7

16

24
3
7

45

12

20.00

50.00

4.35

69.56

2. 56

46.15

33.33

2.90

18.84

19.44

44.44

51.06

6.38
70.00

60.81

16.22
-

33

93

99

2

42
31
67

115

37
317

65

7. 07

34.38

1.89

43.87

1. 58

26.12

16.67

0. 71

7. 47
12.45
26.91

39.12
2. 38

53.62
54.47

11.17
-

* A : Anagrus  optabilis. P : Paracentrobia andoi.

Limci t-- --_-
I _

_ KP 4- LII
~-+-_-_ .- i

Ycnsui

Hsuehchia 1

ilsuehchia 2

Lulqticn

tlsinshih

Kuei]en

Xeishan

Chiasien

I I I

Fig. 4. Percentage parasitism of Paracentrobia andoi and Anagrusoptabilis to Nilaparvata lugens
(August to September, 1979, Taiwan). Black circle : parasitized egg-masses, white circle :

parasitized eggs, with confidence limit at 95 % level.
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No. of eggs in an egg-mass

Fig. 5. Relation between the parasitized eggs and the number of eggs in an egg-mass
of Nilaparvata lugens. Parasite : Paracentrobia andoi. Date : Sep. 15, 1979. Locality: Pintung.

the brown planthopper. It is observed from Fig. 5 that the female of Paracentrobia  andoi
a t t a c k s  a l m o s t  a l l  t h e  e g g s  w h e n  s h e  c o m e s i n  c o n t a c t  w i t h  a n  e g g - m a s s  o f  t h e
hopper .

(b) Anagrus optabilis
As shown in Table 3, Anagrus optabilis was reared from the eggs of the brown plant-

hopper collected from 9 localities. The highest percentage parasitism of this wasp for egg-
masses of the hopper was 69.56 % at Hsuehchia (l), and the lowest was 6.38 % at Mei-
shan, while the highest percentage parasitism for individual eggs was 43.87% at Hsueh-
chia (1)  and  the  lowes t  was  2 .38% a t  Meishan ,  as  can  be  seen  in  F ig .  4 . Thus ,  the

mean percentage Parasitism was 33.88% for egg-masses and 19.56 % for individual eggs,
ca lcu la ted  f rom the  to ta l  percen tage  paras i t i sms  ob ta ined  f rom 9  loca l i t i es . The  per -
centage parasitism of Anagrus optabilis for individual eggs of the brown planthopper was
more than 40 % at Hsuehchia (l), 20-40 % at Yensui, Hsuehchia (2) and Kueijen, and less
than 20% at Linnei, Lungtien, Hsinshih, Meishan and Pintung.

5. Egg parasites of the smaller brown planthopper

Anagrus optabilis and Oligosita  sp. were  de tec ted  as  the  egg  paras i tes  of  the  smal le r
brown planthopper.

(4 Anagrus optabilis
This  spec ies  was  ob ta ined  f rom 14  loca l i t i es  (Table  4 ) . The  h ighes t  percentage

parasitism of A n a g r u s  o p t a b i l i s  to  the  egg-masses  of  the  smal ler  brown planthopper
was 80.00 % at Matou and the lowest was 20. 13 % at Hsinshih, while for individual eggs
the highest was 60.00 % at Matou and the lowest was 12.44 % a t  Hs insh ih .  The  mean
percentage parasitism of egg-masses was 45.90% and that of individual eggs was 30.54
7; calculating from the total percentage parasitisms obtained from 14 localities. Fig. G
shows the confidence limit of the percentage parasitism of A. optabilis at 95 % level. The
percentage parasitism of A. optabilis to individual eggs was more than 40 % at Taichung,
Yensui,  Hsuehchia (1) and Matou, a round  30  % at Shicho (3), Hsuehchia  (2), K u e i j e n ,
Meishan, Chiasien, Chutien and Pintung, and less than 20 % at Linnei, Hsinshih and Li-
chia. Fig. 7 shows the relation between the parasitized and unparasitized eggs in one
egg-mass  of  the  smal ler  brown planthopper . It is seen from Fig. 7 that the mode of
oviposition of A. optablis differs according to the size of the egg-mass.
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Table 4. Summary of sampl ngs of eggs of Laodelphax striatellus by the method I.

Date
No. of egg

masses
found

Locality

Ta ichung Aug. 13 29

Linnei Aug. 27 70

Shicho(1) Sep .  1 1

Shicho(2) Sep .  1 5

Yensui Sep .  5 51

Hsuehchia(1)  S e p .  5 80

Hsuehchia(2) Sep. 11 82

Matou Aug. 26 5

Hsinshih Sep. 11 154

Kueijen Sep. 12 23

Meishan Sep .  8 73

Chiasien Sep. 10 386

Chutien Sep. 15 120

Pin tung Sep. 15 736

Lichia Sep. 19 7

‘lg,“s’ P a r a s i t e
No. of
pr tzd %

found species egg
para-

masses sitism

No. of %
prtzd para -
eggs sitism

218 A ”

358

{
0 ”

A

3

25 A

336 A

373 A

389 A

25 A

820 A

101 A

295 A

1863 A

963 A

4915 0

A

35 A .

72.41 94 43.12

2. 86 5 1.40

28.57 62 17.32

3

31

50

31

31

7

30

131

60

13

268

2

-
60.00

60.78

62.50

37.80

80.00

20.13

30.43

41.09

33.94

50.00

17.66

36.41

28.57

- -

6 24. OC

147 43.75

174 46.65

140 35.99
15 60.00

102 12.44
27 26.73

70 23.73

502 26.95

241 25.03
63 1.28

1356 27.59
5 14.29

* A : Anagrus optabilis. 0 Oligosita sp.

A. optabrlls Ollgosita  sp.

Fig. 6. Percentage parasitism of Anagrus  optabilis  and Oligos i ta  sp. to L a o d e l p h a x
striatellus  (Augus t  to  Sep tember ,  1979 ,  Ta iwan) . Black circle : paras i t i zed  egg-

masses, white circle: parasitized eggs, with confidence limit at 95 % level.
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(b) Oligosita sp.
This species was only detected in few numbers from 2 localities, Linnei and Pingtung.

6. Egg parasites of the green rice leafhoppers

Two species  of  egg  paras i tes , Paracentrobia  andoi and  Gozatocerus  sp., were  detec ted
from the green rice leafhoppers.

Table 5. Summary of samplings of eggs of the Nephotettixcincticeps-complex by the method I.

Locality Date
No. of egg No. of No. of

masses eggs
Paras i t e pr tzd

found found species egg
masses

% No. of %
para- pr tzd para -
sitism eggs s i t i sm

Taichung Aug. 13 G 69

Linnei Aug. 27 15 227

Aug. 26 4 56

Kuantyling Aug. 28 3 60

Lungtien Aug. 26 7 101

Hsinshih Sep. 11 2 31

Kueijen Sep. 12 1 18

Chiasien Sep. 10 6 102

P* 4

(

P 9

G” 3

( P 1

G 3

G 2

{

P 3

G 2

G 1

G 1

{
P 2

G 3

66.67 42 60.87

60.00 99 43.61

20.00 34 14.98

25.00 8 14.29

75.00 34 60.71

66.67 34 56.67

42.86 37 36.63

28.57 32 31.68

50.00 16 51.61

100 18 100

33.33 20 19.61

50.00 21 20.59

* P : Paracentrohia  andoi. G : Gonat2cerus  sp.

14

0 2 4 6 :: 10 12 14

No,  o f  cygs i n  a n  egg-mass

Fig. 7 . Rela t ion  be tween the  paras i t ized  eggs  and  the  number  of  eggs  in  an  egg-mass
of Laodclphax striatellus. Paras i t e : hagnu optabilis. Date : Sept. 10, 1979. Locality: Chiasien.
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P. andoi mna tocerus  sp.

0 40 8 0 % 0 40 80 4,

Fig. 8. Percentage parasitism of Paracentrobia andoi and Gonatocerus sp. to the Nephote t t i x
c inc t i ceps - complex  (August to September, 1979, Taiwan). Black circle : parasitized egg-

masses, white circle : parasitized eggs, with confidence limit at 95 g level.

(a) Paracentrobia andoi
The parasitic habits of P. andoi has already been reported by Lin (1974) in Taiwan and

by Orita (1972) and Miura (1976, 77, 78) in Japan. Table 5 shows the result of our collect-
ing of P. andoi from 5 localities. The percentage parasitism of P. andoi to  egg-masses
was highest (66.67 %) at Taichung, and lowest (25.00%) at Matou, while for individual
eggs it  was highest (60.87 ?A)  at  Taichung and lowest (14.29 %) a t  Matou .  Ca lcu la t ing
from the results obtained from 5 localities the means of the percentage parasitisms o f
egg-masses and individual eggs were 45.57% and 35.00%, respectively. Fig. 8 shows the
confidence limit of the percentage parasitism of P. andoi at 95% level. The percentage
parasitism of P. andoi to individual eggs was more than 40 % at Taichung and Linnei, 20-
40 $6 at Lungtien and Chiasien, and less than 20% at Matou.

(b) Gonatocerus sp.
This species was reared from the eggs of the green rice leafhoppers collected from 7

loca l i t i es ,  as  shown in  Table  5 . The  percentage  paras i t i sm of  egg-masses  was  h ighes t
( 1 0 0  %) at Kueijen and lowest (20.00 %) at Linnei, while that of individual eggs was
highest (100%) at Kueijen and lowest (14.98%) at Linnei. The means of the percentage
parasitism, as calculated from the results obtained from 7 localities, were 55.75 % and
4 8 . 0 3  % for egg-masses and individual eggs, respectively. The confidence limit of the
parasitism of Gonatocerus  s p . at 95 % level was shown in Fig. 8. The  percen tage  para -
sitism of Gonatocerus sp. to individual eggs of the green rice leafhopper was more than
50 % at Matou, Kuantyling, Hsinshih and Kueijen, 30 04 or so at Lungtien, and less than
20 ,Qo at I.innei and Chiasien.


