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Fig 1. Map of Taiwan showing the localities of brown planthopper collection,
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Fig 2. Morphometric Characteristics of the Brown Planthopper (Nilaparvata
lugens Stal)
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Table 3. Comparison of morphometric measurements of the female brown
planthopper collected in Oct. 1979.

| (lefgth (% gﬁ()ly) (w%th 05 ttggz?ax) (leng%h}%g? gliii%d('lflgr‘nur)

| Eines 3739145 967.48 937.38

Fﬁgllansm 3770.9¢ 1059.82 999,12

Eoanics, 3531.0¢ 899.5¢¢ 860.3¢¢
(T%ichugpg) 3538.0¢ 931.0b¢ 806.7b¢

j%PuligE - 3599.4%+22.8 930.3%+7.3 852.6¢¢ £7.1

(%hiaygi% 3466.4< 860.2¢ 833.5¢

(’i‘iaituri) 3752.7+> 969.5¢ 936.6°
(Iﬁngtufg) 3452.4¢ 869, 3¢ 856.1¢¢d

31 A RSk R RERETEE Roa’s approximanion KT 447 » P =0.05krAREER
Characteristic data followed by the different. letter in each column are significant
at p=0.05 according to Roa’s approximtion of multiple variable analysis.

#U0 19794107 XM &I ERRBEB BHBMELE -

“Table 4. Comparison of morphometric measurements of the male brown
planhopper collected in Oct. 1979.

HEEG)  m RGO EEEG)  EEEE ()
(fore wing) (length of body) (antenna ) (hind. femur)
ggiraipjit) 364371 2745, 1b¢¢ 1082.4¢ 784.0bc
%langﬁ 3723.6° 2989.75 1284.5° 868.0°
Hation, 97415 2872, 730 1229.9" 754.6¢4¢
(Taichuryy  3523.9° 2748.9ve 1163. 4% 774.2b¢4
ol 3707.9°£21.6 2821.1%0¢4 4223  1147.5¢¢+9.6 762.3%¢4¢ £5.9
Bia 958260 2707.4¢4 1151.7e4 737.8¢¢
Foitunyy  3781.7° 2898.7%0 1203.30¢ 800.8"
(I;Eingtu?g) 3568.7° 2683.0¢ 1175.3¢¢ 722.4¢

3 A EEMIBE TR RERE Roa’s approximation HRF 447 » P=0. 0k HEELER
Characteristic data followed by the different letter in each column are significant
at p=0.05 according to Roa’s approximation of multiple variable analysis.
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Table 5. Comparison of morphometric measurements of the female brown
planthopper coltected in Apr. 1981.

(leglggth ﬁ t(::g(?ly) (w‘iﬁcﬂh ofﬁiﬁgr)ax) (leng%hﬂ(?fE g}izi%d(/flgml,lr)

E%I‘aipgit) 3497.9¢0¢ 950.6" 909. 3"

Hﬂznan) 3525.90¢ 942, 2° 914.9°
(%Eualié%) 3538.5%¢ 942,20 900.9®
(%ichu‘ﬁg) 3505.6b¢ 970,25 947 140
jﬁ&pun?; 3548.3%c £25.6 . 959.7°+6.1 © L 017.0v+7.2

%g"cma% 3381.0° - 955.5 808.8°

‘ (%aituri) 3741.5¢ 1012.22 975.1*
(Iﬁngtun‘g) 3587.5%¢ © 968.8° 923.30

I¥ & FENIRS RA %R Roa’s approximation HETFS#H » P =0.05RHBR AR
Characteristic data followed by the different letter in each column are significant
at p=0.05 according to Roa’s approximation.of multiple variable analysis.

FX 19814 4 f EMAHERRDIEBNBRBRE L o

Table 6. Comparison of morphometric measurements of the male brown
planthopper collected in Apr. 1981.

enath of "R s A SN
) (fore wing‘) (length of body) ( antenna ) ( hind femur)
(%I‘aipgit) 3346.07¢ 2696.420 1217.3¢ 785.4¢
%lan—gﬁ 3455.220¢ . 2776.9%° 1271.2¢ 807.82b¢
(thlaualie;n) 3276.7¢ 2651.6° 1222.92% - 787.5¢
<%ichu‘§g) 3490.92" 2609.925 1229.92® 332,32
*ﬁpuli'? 3341.14+19.6 2777.6*% +25.6 1258.62% +6.9° 787.5¢ 5.8
(%cnia;?% 3359.30¢¢ 2658.6" 124602 790.3b¢ -
(%aitmfg) 3499.3¢ 2818.22% 1239.72® 828.8®
(Pingtux;ig) 3430.7%0¢ 2863.41  1250.3% -+ 815.5eb¢

i AREEIRE RRFRFETE Roa’s approximation BIRTF 747 » P =0.05KEBR AR
Characteristic data followed by the different letter in each column are significant
at p=0.05 according.to Roa’s approximation of multiple variable analysis.
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Table 7. Comparison of morphometric measurements of the female brown .
planthopper collected in. Oct. 1981.

: (leﬁnggth 5 Efé&w (wiggjth ofﬁ:ﬁggax) (leng%hgc?fg ggi%d(/fgmuf;

(%I‘aipgit) 3710.02 1011.5¢% © 063.9b

E(:Ila,n;’ﬁ 3537.8° . 1030.4:® 974.43
(i{ﬁualie% 3640.0%" 1043.72¢ 1018.5°
(%ichu‘ﬁg) 3660.31® 1015.7 088, 435

1?Pulisg 3657.52% +22.8 1034.62% +5.3 082.82% 1 6.8

E%hiay% 3729.67 1028. 340 975.8ab
(%itui) 3752.7¢ 1059.1¢ 994.72b
Brgtune 3608.845 1031.82> | 1001.7+%

7 HEEEIBE RRFERETE Roa’s approximation HET447 » P=0.056 AR X R
Characteristic data followed by the different letter in each column are significant
at p=0.05 according to Roa’s approximation of multiple variable analysis.

FA 198110 A M & ERRBRER S BB RE LK -

Table 8. Comparison of morphometric measurements of the male brown
planthopper collected in Oct. 1981.

MR () B R tEaE (n) HRERETR ()
length of length of) length of
(fore W‘ing) © (length of body) (antenna (hind femur)
Eﬁ jt a a a
EéTaipei) 3454.5° 3196.9 1269.8 842.8
E iﬁ a cde . Qa - a .
(llan) 3676.4 2883, 3¢4d 1262.8 870.1
1E HE a c a a
(Hualien) 3689.7 2994, 1b¢¢ 1282.4 879.2
Z # . a
(Taichung) 3402.7¢ 2742.6 1262.1 851.9¢
ﬁ%Puli% 3460.8% 1-18.6 2848.3¢¢ +22.8 1272.62 +7.7 853.32+5.3
- £ 3 e . a
(Chiay1) 3460.1° . 2996, 7bed 1254.4> 847.0
',_‘3. ﬁ a - a a a
(’?‘{aitung) 3695.3 3154.220 1305.5 877.8
B K abe '
(Pingtung) 3504.2° 3040.82b 1279.6° 866.62

i L ARBIIES T RFRETIE Roa’s approximation AT » P=0.050FER %R
-Characteristic data followed by .the different letter in each column are significant
at p=0.05 according to Roa’s approximation of multiple variable analysis.
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Table 9. Comparison of morphometric measurements of the female brfown
planthopper in Taiwan collected in 3 seasons.

- - ) - A7) % REREIR ¢
" (Length of body) (Width of thorax) (Length of hind femur)

® 3739.1+ 967.4° . 937.3s®

AT 3497.9% +22.3 950.6%+6.9 909.3> +7.0
In 3710.0° 1011.52 o 963.92
1 3770.9* : 1059.82 989.12

B I 3525.9° +24.5 942.2°+6.2 914.9% +6.5
i 3537.8° 1030.4* 974.4*
1 © 3581.0° 899.5¢ 860.3¢

cC I - 3538.5* +23.5 942.5°+5.7 . 900.9* +7.2
m 3640.0° 1043.72 1018.5°
I 3538.02® 931.0¢ 896.7°

D I 3505.6% +29.5 970.25+6.7 947.1% +7.3
i 3660.3® 11015.7° 988.42
1 3599.42b 930.3® 882.6°

E I 3548.3% +22.7 959.7°+6.8 917.0% +7.0
m 3657.52 1034.6° 982.82
1 3466, 40 860.2¢ , 838.5¢

F I 3381.0° +24.0 955.5% +5.7 898.8> +6.6
i 3729.6° 1028.3* 975.8%
I 3752.7% . 969.5° 936.6°

G I ' 3741.5* + 7.2 1012.2v+6.0 975.1* +7.8

I 3752.7¢ 1059.12 994,72
1 3452.4¢ 869.3¢ 856.1¢

H I 3587.5° +21.4 968.8>+6.1 923.3" +6.7
I 3698.8* 1031.8* 1001.7%

2 : 4 458MUES TR RETE Roa’s approximation HRT ¥ » P =0.05RRMEER

Characteristic data followed by the different letter in each column are significant
at p=0.05 according to Roa’s approximation of multiple variable analysis.

1 A {24 Taipei B:H&EWIlan C: 1E3£ » Hualien D : %+ » Taichung
CE:EPuli F:¥#HoChiayi G : %% » Taitung H ! BHE » Pingtung
119794105 » Oct. 1979 1T : 19814 4 1 » Apr. 1981 1IN : 1981%£103 » Oct. 1981
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BB BLUBLENEZRKFRNIAIE » BREW 165 » ERSHE » HAUERITER
W%~ HEBEHSNEED ERAFEENSHLER » MBLEKENRRBET BITIFKED:
BZERAA - MEAFLTRE  REANERILEGER AR SRR AREE
ZER
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Table 10. Comparison of morphometric measurements of the male brown
planthopper in Taiwan collected in 3 seasons.

R () 7 2@ wak (u) HERRETR (1)
(length of) (length of) length of )
fore wing. (length of body) antenna Ahind femur
¥ 3643.72 2745.1° 1082.4b 784.0°
AL 3346.0° +18.9 2696.4%> +29.5 1217.3*+10.3 785.4% +6.6
It 3454.5¢ 3196.92 1269.82 842.82
I 3723.62 2989.72 1284.58 868.08
B II 3455.2° +22.8 2776.9% +23.9 1271.22 + 8.4 807.8° 5.2
i 3676.4% 2883.3%5 © 1262.8 870.1¢
I 3741.5 ' 1229.98 754.6¢
C I 3276.7% +23.6 L1 1222.9%4. 7.8 787.5% +5.5
I 3689.7% - - 128248 879.20
T 3523.9s 1163.4% 774,20
D I 13490.925 +21.6 1229.92+ 7.9 832.3* +5.6
i 3402.70 1262.12 851.9° _
1 3707.9° 1147.50 : 762.30
E II 3341.1* +19.9 1258.62+ 7.6 787.5* +5.7
T 3460. 8¢ 1272.6* 853.3%
1 3582.6° 2707.4% . 1151.70 737.8¢
F I 3359.3% +17.6 2658.60 +20.6 1245.0° + 7.6 790.3% £5.7
i 3460.1¢ 2995.7° v 1254.42 847.0°
1 3787.7°2 2898.7t 1203.3% ‘ 800.8b
G I 3499.3° +18.1 2818.2% +25.5 1239.7° 4 7.8 828.8¢ 5.5
m 3695.32 3154.2¢ 1305.5* 877.8*
I 3568.72 2688.0¢ 1175.3% 722.4¢
H T 3430.7° +18.6 2863.4% +27.1 1259.3°+ 8.2 815.5 +5.5
i 350423 3040.8* C 12198 866.6°
2+ A EIIE S R AR Roa’s approximation BETFH  P—0. SR AELLR

Characteristic data followed by the different letter in each column are significant
at p=0.05 according to Roa’s approximation of: multiple variable analysis.

1) A:%jco Taipei B: &K llan C : 76 Hualien D : ¥ » Taichung
E:##2 Puli F:3%>Chiayi G :%¥» Taitung H :RE¥ > Pingtung
2) I :197948108 ; Oct. 1979. 1 : 1981424 § ; Apr. 1981.
T : 19814810 ; Oct. 1981.
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HEBITHE 0 T4 B AL B2 0 BIR 1979 £ ER 1981 EUFZKRE > &
1981 ERFRBEBSA  MARTHER » FHEERSDIBIEKFEZMBRRLX 5 4 ) £F
FIHLE AR T RE 2 i 22 RATHER » P ~ B~ HE ~ BROOEZHH » R1979FR
19814 B RN R AT R REU) » T ~ B BRUENEE » IRSERESS S %ﬁﬁ
BRNEMEER -

B R AERSR M EITMERIBIEKTE » FEFHME RN 2N BERZREINBIEFEERK
s AAMERFHN SV EBRAEREAEZER
o EEBRRNZEASI

1. 19794 #k%E (108) PG\ EHERRE » 1H& - SORMS - FERRERGTH ~ R
% HANRT RISENRSEK X A ABAEEB BT AN BEL » ME=HT » KEBKEE
B EREHEES AR o ENFTR » 5 PRV ESt—1 » Est—2 «ee: Est—12% » #RER £
BARREA RS ELLE » MESEELTSB12E | kS RSRENNES SRR
B2 (frequency) @ kR~ SRS AARE—RET T o

B= #REHMSENEE Polyacrylamide B 8 ABEF EEBEIIFHT -

Fig 3. Esterase bands of the female brown planthopper moved
“from cathod to anode in the polyacrylamide gel.

{112 393 44 & 6 77891011 12

Era BksVRRBRE AR BARSG 28N o
Fig 4. The esterase bands of the brachypterous (B) and macropterous (M)
female brown planthopper resulted from electrophoresis developrhent.
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Table 11. The frequency of alleles of the macropterous female brown
planthopper collected in Oct. 1979.
locality®?
alleles A B C D E F G H
Est—2 .20 .80 .16 .00 .16 .16 .10 .02
Est— 2" .00 .00 .00 .00 .00 .02 .02 .00
Est—27 .00 .00 .00 .00 .00 .02 .00 .00
Null .80 .92 .84 1.00 .84 .80 .88 .98
Est—3 .22 .36 .28 .00 .30 .52 .16 .02
Null .78 .64 72 1.00 .70 .48 .84 .98
Est— 4 .62 .24 .30 .16 .74 .44 .46 .04
Est—4’ .06 .06 .00 .06 .06 .10 .04 .00
Null 32 .70 .70 .78 .20 .46 .50 .96
Est—5 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null .00 .00 .00 .00 .00 .00 .00 .00
Est—6 1.00 64 1.00 1.00 1.00 1.00 .9  1.00
Null .00 .36 .00 .00 .00 .00 .04 .00
Est—7 .00 .04 .00 .02 .00 .00 .04 .00
Null 1.00 .96 1.00 .98 1.00 1.00 .96 100
Est—8 10 .12 .00 .40 .04 .06 14 .06
Null .90 .88 1.00 .60 .96 .94 .86 - .94
Eat—9 .00 .26 .00 .24 .00 .20 .06 .04
Null 1.00 74 1.00 .76 1.00. .80 .94 .96
Est—10 .00 14 .00 .04 .00 .04 .06 .04
Null 1.00. .86 1.00 .96 1.00 .96 .94 .96
Est—11 .00 .40 .02 .00 .00 .00 .00 .00
Null 1.00 .60 .98 1.00 1.00 1».00 1.00 1.00

1) A 2 Taipei B :EM-llan C: 6% Hualien D : s Taichung
G : =% » Taitung H : RB¥ » Pingtung

E {3B » Puli

F : 32 » Chiayi
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Table 12. The frequency of alleles of the brachypterous female brown

planthopper collected in Oct. 1979.

locality ®?
alleles A B C D E F G H
Est—1 .00 .50 .06 .16 12 .02 .04 .04
Est—1” .00 .30 .00 04 .02 .00 .00 .02
Est—1” .00 .20 .00 .00 .00 .00 .00 .00
Null 1.00 .00 .94 84 .86 .98 .9 .94
Est—2 18 .68 .50 .26 .40 .24 .24 .20
“Est—2’ .00 .20 .00 .06 .00 .00 .00 .00
Null .82 12 .50 .68 .60 .76 .76 .80
Est—3 .18 .70 .40 .50 0 .20 .32 .20
Est—3" .00 .10 .10 .04 .00 .02 .00 .02
Est— 3" .00 .00 .00 04 .00 .00 .00 .00
“ Null 82 ¢ .20 50 .42 60 .78 .68 .78
Est—4 .32 .2 .70 .00 .80 .58 .70 .50
Est—4’ .08 .06 .26 .00 .06 .14 .26 .00
Null .60 68 .04 1.00 .14 .28 .04 .50
Est—5 100 1.00 .90 1.00 1.00 .98 1.00 .9
Null .00 .00 .10~ .00 .00 .02 .00 .04
Est—6 .00 1.00 1.00 1.00 100 100 1.00 1.00
Null .00 .00 .00 .00 .00 .00 200 .00
Est—7 .00 .02 .02 00 .02 .00 .00 .00
Est—7’ .00 .00 .04 .00 02 .00 .00 .00
Null 1.00 .98 94 1.00 .9 1.00 1.00 1.00
Est—8 o 14 .02 .10 .14 .00 .02 .00
‘Null 1.00 .86 .98 .90 .86 1.00 98 1.00
Est—9 .30 .24 .18 .30 12 .00 .06 .10
Null .70 .76 .82 .70 .88 1.00 .94 .90
Est—10 02 .20 .00 .14 .04 .00 .06 .06 -
Null .98 .80 1.00 .86 96 - 1.00 .04 .94
Est—11 .00 .24 .00 .04 .00 .00 .00 .02 -
Null 1.00 76 1.00 96 1.00 1.00 1.00 .98
Est—12 .00 .26 .00 .00 00 .00 .00 .00
Null 1.00 74 1.00 1.00 1.00 1.00 1.00 1.00

"1) A:%dt> Taipei B:EMW:lan C: 1E3£ » Hualien D + 2h > Taichung
E : 38 » Puli F :¥3% » Chiayi ‘G ¢ Z3# » Taitung H : J§# » Pingtung.
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Wt R EEMARERE » TRMRERREAH TR NI TR » L Est—
551 Est— 6 J5 R BOMEEREAT (most common alleles) » JLHBURER &HE &L
i 1.0 S PRBEMA (monomorphic) ; F¥ » ENLERRBERRERAUSEAR » HH
R RS A AR TR Nei RZARRBEAMEBRAERE LZARGRER (

Heterozygosity,

2
H=1-2X:

s WERHIE) » B H=RE—HMZ TR

o= ERLHEFAZHERRBIRERMSE ERRBATERE -

Table 23. The degree of heterozygosity of: macropterous female brown
planthopper from 8 localities of 3 different seasons.
Locality® ’
A B C D E F G H
1 J1353 .2911  .1131  .1293  .1104 .1927 .1641 .0422
‘E .
% I 0910 .0096 .0477 .0141 .0049 .0585 .0096 .0817
Q
w
I .0164 .2318 .0599 .1490 .1919 .1714 .1408 .0298

1) A : 24t > Taipei B M+ Illan C :7E% » Hualien D : s+ Taichung
G : & » Taitung H : R » Pingtung

. E :iE > Puli

F : ¥ » Chiayi
2) T :19794108 ; Oct. 1979.

(1L : 198148105 ; Oct. 1981.
i_.-HfQ %E%ﬁﬁr’ﬂ‘ﬂ?}'ﬁ%ﬁﬁ?ﬁﬁEﬁﬁ%ﬂiﬁﬁﬁzgﬁiﬁ‘*ﬂﬁﬁ°

I ;1981484 F ; Apr. 1981.

Table 24. The degree of heterozygosity of brachypterous female brown
planthopper from 8 localities of 3 different seasons.
Locality®?
A B C D E F G H
I 1317 .3120 .1885 .1880 .1726 .1133 .1319 .1262
G‘: '
I T 1485 .0526 .1025 .0879 .0941 .0533 .0922 .0513
b
i1 L0211 .1971  .1254 .2023 .0662 .0698 .0620 .0554

1) A : Zit » Taipei
E : 358 » Puli

2) T :19794108 ; Oct. 1979.

F : ##% » Chiayi
I : 1981424 B ; Apr. 1981,

10 : 19814108 ; Oct. 1981.

TR KR BAREARREAT  FABKWHE  £RAEE (2011 EEAR

t g s llan  C ¢ 763 » Hualien D : ¥+ » Taichung

G : X% » Taitung H : B¥ » Pingtung

5 .3120 5 i HER A2 ST A RO Z SRS » S E I EGR » BRI 7 MR -
SRRALTIE » HHEAREA (Nei 1975) TipmE » i = Hm2 I T4 JERYZ HEMk
MG AKRER s BhE— T2 I A4 BN ERFAEZ HEBIE » £5.0422 5 1258 Nei K
(1975) 2% » KRNI WES HE0F » BRER BRE o 1t KRBERMINZER
HE > HETHE Nei o2 ARRE KM M2 WAL (Genetic identity) BRBMHEM
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RYZ 1979103 2008 % 01 52 A B TR B A 0 10 22 SO (0L BE SRR PE A o
Table 13. The genetic identity and genetic distance of the macropterous female
brown planthopper collected from 8 localities in Oct. 1979.

Genetic Identity?
A®» B C D E F G H

A® —  .9333 .9848 .9481 .9970 .9813 .9938 .9516
R B 0690 —  .9566 .9841 .9245 .9499 .9520 .0472
72 C L0152 .0444 — 9614 .9744 .9836 .99i0 .9832
e ) .0533 .0160 .0393 —  .9267 .9394 .9746 . .9812
S E 0029 .0785 .0250 .0760 —  .9776 .9855 .9315
g F .0189 .0513 .0165 .0624 .0225 —  .9817 .9454
°l ¢ .0061 .0491 .0090 .0257 .0145 .0184 —  .9762

H - .0496  .0542 .0170 .0189 .0709 .0561 .0240 —
D I =X\ /VSISTT
2) D=—log.I

3) A:%EJb> Taipei B :&Mi»Ilan C : {3 » Hualien D : %dv» Taichung
E (38 s Puli F:¥#% > Chiayi G * ¥ » Taitung H : BH » Pingtung

#F+0 19794108 W R M I AT RN TR ot 4 S P SR AR B B P o
Tqble 14. _Tpeﬂgenetic identity and genetic distance of the bfachypterous female
brown planthopper collected from 8 Iocalities in Oct. 1979.

Genetic Identity*>
“A» B C D E F G H

A® - .8344 ,9549 9673 .9618 .9826 .9684. .9901
N B .1810 — .8564 ,8957 .8638 .8314 ,8278 .8677
2 C .0461° .1550 — L9116 .9913  .9797 .9883 .9675
§ D L0332 .1102 .0'926, — .9208 .9327 .9130 .9562
2 E .0389 .1463 - .0087 .0825 — .9862 .9915 .9786
2"% F 0175 .1846 .0205 .0696 .0139 —  .9939 .9949
© G .0321  .1889 .0117 .0910 .0085 .0060 — .9828

: .H .0099 .1419 . 0330 .0448 .0216 .0050 .0173 —
D I=3XY:i/VSX35Y:3
2) D=-log.l

3) A:%d4t> Taipei B: &M+ lan C ;7% » Hualien D : s Taichung
E (42 » Puli F ! F# - Chiayi G : Z¥» Taitung H : ¥ » Pingtung
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fF+=0 BANERE RS ENE D IELRG E2 MSE/ME L0029 o iZ+IUd » ERR
ERZMEK > £5.1889 ; MIEHLERK » HEERRRA » BURRMER(Genetic constitution
) WARER/D (Nei1972) ; STH#—PRELHEBRRBIEEE L2 HIRME » IR EERE
UPGMA clustering method E 7 &EBRBELEHUBAZ LS E# (phylogenetic tree) »
Ll Ed - N
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CEE 19794105 M8 U R AR TR 2 (L5 B o
Fig 5. - The phylogenetic tree of the macropterous female brown planthopper
collected from 8 localities in Taiwan in Oct. -1979.

1) A2k Taipei B : ii* [lan C: 7E3£ » Hualien D : Zrh s Taichung
E :3i® > Puli F: %% Chiayi G : &% » Taitung H : JF¥ » Pingtung.

(R AT 2 SR » T B FBE ~ I T ~ B~ B 5 B
 RREZ RTINS 0191+ TGS ; T2 « RAZMEE IR 0180 BR—E
R R RERS 0474 ; ERABHRREN ER—E > R EZ MM
0517 o
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Fig 6. The phylogenetic tree of the brachypterous female brown planthopper
collected from 8 localities in Taiwan in Oct. 1979.

1) A:Zdt s Taipei B: &M Ilan C: 75 » Hualien D : X » Taichung
E: #® » Puli F: 3% Chiayi G : Z# » Taitung H: B & » Pingtung

AR RISOHRS  RETABE3E » K3 B~ B30 168 HE 5 eI
R S 7R EI0. 0200 » BB  TEEL ~ B 2 RMEREE (0332 HR—E
T 2 Pl P B A RV 5 . 0530 5 MBI R L3 — & SRR M FIZS . 1580 5 bt BSRASR AT »
19795 E (108) WRRE RLAERREE » ARASREEER » BAETAARE > 3=
EH#H TE—3  BEWHEHEFRARKGOERNIEEER ERBRHER -
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2. 1BUEHRE (4 A) REZNEHERRE - RBKSVIE « EHEMS 2L 5
REBMZMBHAEIINE T ERE TS -

F+E 19814 4 A EMAMERBRR RGBS S BT 2 HBEE -

Table 15.

The frequency of alleles of the macropterous female brown

planthopper collected in Apr. 1981.

locality®>
alleles A B cC D E F G H
Est— 3 .00 .00 .00 .00 .00 .04 .00 .00
Null 1.000 1.00 1.00 1.00 1.00 .96 1.00 1.00
Est—4 .18 .04 .06 .06 .02 .12 .04 .20
Null .82 .96 .94 .94 .98 .88 96 .80
Est—5 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null .00 .00 .00 .00 .00 .00 .00 .00
Est—6 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null .00 .00 .00 .00 .00 .00 .00 .00
Est—§8 .00 .00 .00 .00 .00 .00 .00 .08
Null 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .92
Est—9 .06 .00 .00 .00 .00 .00 .00 .08
Null 94 1.00 1.00 1.00 1.00 1.00 1.00 .92
Est—10 20 .00 .16 .00 .00 .00 .00 .02
Null .80 1.00 .84 1.00 1.00 1.00 1.00 .98
Est—11 .00 .00 .00 .00 .00 .10 .00 .00
Null 1.00  1.00 1.00 1.00 -1.00 .9 1.00  1.00

1) A: %4t Taipei B
E : $® s Puli

B [lan C : fE3£ » Hualien D : %rh s Taichung

F : 3% » Chiayi

G : %3 » Taitung H : g3 » Pingtung
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Table 16. The frequency of alleles of the brachypterous female brown

planthopper collected in Apr. 1981.

locality®>
alleles A B C D E F G H
Est— 3 04 .00 .00 .00 .00 00 .00 .00
Null 96 1,00 1.00 1.00 - 1.00 1.00 1.00 1.00
Est—4 .42 200 .30 .46 .32 .40 .14 12
Null .58 .80 .70 .54 .68 .60 .86 .88
Est—5 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null .00 00 .00 .00 .00 .00 .00 .00
Est— 6 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null .00 .00 00 .00 .00 .00 .00 .00
Est—7 .00 .00 .00 00 .02 .00 00 .00
Est—7’ .00 00 .02 .00 .00 .00 .00 .00
Null 1.00  1.00 .98 1.00 .98  1.00  1.00 1.00
Est—8 .06 .00 .02 .00 .06 .00 - .04 .02
Null .94 1.00 .98 1.00 .94 1.00 .96 .98
Est—9 .24 .04 .00 .08 .06 .00 .24 12
Null .76 96 1.00 .92 94 1.00 .76 .88
Est—10 .18 .04 .16 .08 .08 .00 .08 .00
Null .82 .96 84 .92 .92 1.00 92 1.00
Est—11 .00 .00 .04 .00 .00 .00 .00 .00
Null 1.00  1.00 .96  1.00 1.00 1.00 1.00 1.00

‘1) A : Zidt» Taipei
E : 8 » Puli

BEET  1BIEESZBRE  NEWRIMSILH 8 EEBEXYE » H Est—3FE Est—11»
HUBEERE AT B ZEBYAL ; ESREMMR » mEH AT BB ZBIKHE
EMRSS » [ Est— 3% Est—113t 410§ » #HEts—5 + Est— 6 M 2B L BHENEET » B
BHAEH HWBEEAEES 1.0; Eara » KEMEXSEEREZhEEEROERIBBK
AAGHM R » 4k Nei RARE—FRELHER -« EOBMHERRESREE  FIRE T
SRECTUZT » HAERE » X - RRAEZ HESKMBES A ; ERNEHERDGREIZ
LB 2 H ek o (AR EHE 2 H 8] - RRiER - s HESRREESK » K
FHBENR S LHEENREESTRE » MEENERETK ; WABRETERE TP
57 £ RGBSR RSt Nel £ 2 A o RIS\ IR AR & B E 8 (U5 B iR » kLR ~ B R

BHFIRFTERETN °

F : ¥% » Chiayi

B: &M lan C : 7t » Hualien D : Zrh» Taichung
G : Z# » Taitung H : EHE » Pingtung
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Table 17. The genetic identity and genetic distance of the macropterous female
brown planthopper collected from 8 localities in Apr. 1981.

Genetic Identity?

A® B C D E F G H
AD — L9926 .9976  .9932 .9919 .9928 .9926 .9945
- B 0074 — .9968  .9999 .9999  .9986 1.0000 .9956
g C .0023 .0032 — .9969  .9967 .9953 .9968 .9932
g D .0069 .0001 .0032 — 9998 .9989  .9999  .9963
o) E .0081  .0001 .0033 .0002 @ — L9983 .9999  .9948
g P .0072 .0013 .0047 .0010 .0017 — L9986 .9965
© G .0074 .0000 .0032 .0001 .0001 .0013 — .9956

H .0054 .0044 .0068 = .0037 .0052 .0035 .Q044 @ —

DI :EXiY i WITX 3572

2) D=—log.I

3) A:Zjks Taipei B:H@+Ilan C : B8 » Hualien D : > Taichung

E {38 s Puli F : %% » Chiayi

G : &% » Taitung H : B Pingtung

ER Tt KRB RE L T RERGE R EERESR D 0 5 0000 BARTH0GE
MR LR A ER » MIRAHREERATERE 0081 » EELIBRZE -

FA/\ 19814E 4 7 2088 & 3 2 45 10 T A5 78 At s 18 Bb P 2 S8 (AR D) BE BB (B R B o
Table 18. The genetic identity and genetic distance of the brachypterous female
brown planthopper collected from 8 localities in Apr. 1981.

Genetic Identity?’
A» B C D E F G H
A® — 9976 9903 .9948  .9932 .9891 .9886 .9837
R B 0023 — .9968  .9917 .9978  .9949 .9946  .9983
§ C .0098  .0032 — .9950 .9876 .9957 .9887 .9913
]
3| D .0052  .0083 .0050 — 9971  .9982 .9842  .9850
2 E .0068 0022 .0123 .0029 — .9978  .9919  .9940
g F .0108 .0051 .0043 .0018 .0022 — .9843  .9891
°l ¢ 0114 .0054 .0113 .0160 .0081 .0159  — .9976
H .0164 .0017 .0086 .0151 .0060 .0109 .0023 —

1) I =2xiYi/V ZXﬁZYia

2) D=—log.I

3) A:Xjr> Taipei B :®&#i»Ian C :7E# » Hualien D : s Taichung
E:HBPuli F:z# > Chiayi G :#%# s Taitung H : BH¥ » Pingtung
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Fig 7. The phylogenetic tree of the macropterous female brown planthopper
collected from 8 localities in Taiwan in Apr. 1981.
A : Zdk s Taipei B :&H > Ilan C:7E% » Hualien D: #rh» Taichung
E :#HE » Puli F:¥#&» Chiayi G: %=3# » Taitung H : ¥ » Pingtung.
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Fig 8. The phylogenetic tree of the brachypterous female brown planthopper
collected from 8 localities in Taiwan in Apr. 1981.

A : 24t Taipei B: %@ Ilan C : 7% » Hualien D : 2%+ » Taichung
E:#® s Puli F:¥%Chiayi G: XX~ Taitung H : JB¥E » Pingtung.
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Table 19. The frequency of alleles of the macropterous female brown

planthopper collected in Oct. 1981.

locality *>

alieles A B C D E F G H
Est—1 .00 .12 .02 .00 00 .12 .06 .00
Est—1 .00 .08 .02 .00 18 .12 .06 .00
Null 1.00 .80 96 1.00 .82 .76 .88  1.00
Est— 2 .00 .38 .04 .30 .24 .30 .18 .00
Null 1.00 .62 .96 .70 .76 .70 .82 1.00
Est—3 .00 .38 .04 .30 .24 .30 .18 .00
Null 1.00 .62 96 .70 .76 .70 .82 1.00
Est—4 .08 .62 .16 .74 .56 .62 .36 .16
Est—4 .00 .00 .00 .00 22 .00 .06 .00
Null .92 ;38 .84 .26 .22 .38 .58 .84
Est—5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null ..00 .00 .00 00 .00 .00 .00 .00
Est—6 1.00  1.00 1.00 1.00 1.00' 1.00 1.00 1.00
Null .00 .00 .00 .00 00 .00 .00 .00
Est—8 .00 .02 .00 00 .00 .00 .00 .
Null 1.00 .98  1.00 1.00 1.00 1.00 1.00 1.00
Est—9 00 .08 .02 .04 00 .00 .00
Null 1.00 .92 .98 .96 94 1.00 1.00 1.00
Est—10 .00 .08 .00 .02 .00 .00 .00 .00
Null 1.00 .92 1.00 98  1.00  1.00 1.00 1.00

1) A : 24k Taipei
E : 58 » Puli

%W s llan C : {63 » Hualien D :2+h » Taichung
F : 3% » Chiayi

G ! #® » Taitung H : 3 » Pingtung.
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Table 20. The frequency of alleles of the brachypterous female brown

planthopper collected in Oct. 1981.

locality??
alleles A B C D E F G H
Est—1 0 .26 .08 .10 .00 .00 .00 .00
Est—1’ 0 .26 .08 .10 .00 .00 .00 .00
Null 1.00 .48 .84 .80 1.00 1.00 1.00 1.00
Est—2 0 .20 .10 .28 .00 .03 .02 .00
Null 1.00 .80 .90 .72 100 .97 .98 100
Est—3 00 .20 .0 .28 .00 .03 .02 .00
Null 1.00 .80 .90 .72 1.00 .97 .98 1.0
Est—4 . 16 .48 .42 .46 .40 .32 .26 .12
Est— 4 00 .00 .0 .12 .00 .00 .04 .00
Null 84 52 58 42 .60 .68 .70 .88
Est—5 1.00  1.00 1.00 1.00 1.00 1.00 1.00  1.00
Null .00 .00 .00 .00 .00 .00 .00 .00
Est—6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Null 0 .00 .00 .00 .00 .00 .00 .00
Est—8 02 .00 .00 .00 .00 .04 .00 .00
Null 98 1.00 1.00 1.00 1.00 .9 1.00 1.00
Est—9 02 .00 .10 .04 .04 .00 .02 .04
Null 98 1.00 .9 .9 .96 100 .98 .9
Est—10 0 .00 .00 .00 .02 .00 .00 .12
Null .00, 1.00 1.00 1.00 .98 1.00 1.00 .88

1) A :%jt»> Taipei B :&# Ilan C :7E#E» Hualien D: 2% s Taichung
G : % » Taitung H : F¥ » Pingtung.

E : 8 »Puli F %% » Chiayi

741 » Est— 5 8 Est— 6 (kMR R BFENHHET » AMBAEKERL0 RRE
BT 5 e BLRSTZ HIBLIRHE » LINei EZARRBLREBRBE - BATHSZRE EHREAT
B (Hi) » AINECHSRETHLLN » KRG ANEERRBEAEED LHERTE
HHHE » XAEERE.2318 » HEATS. 1971 it~ BREHENAHREZHE » BURH
WBEARE o BEHARETRRTIZ 4 MR - BRKNel RZAR » REBREERTH

2 SRR R PR » WARHR ~ BB AFIRE T —RE -
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The genetic identity and genetic distance of the macropterous female

Table 21.

EBEMRLEB RN

brown. planthopper collected from 8 localities in Oct. 1981.

Y

Genetic Identity®’
A® B C D E F G H

AD —  .9278 .9989 .9276 .9380- .9409 .9819 .9993
. B 0748  —  .9431 .9919 .9865 .9980 .9806 .9380
8 c .0010 .0586 — .9423  .9517 .9550 .9839  .9996
] .
jg D 0751 .008t .0594 —  .9890 .9926 .9786 .9387
g E .0639  .0135 .0494 .0109 —  .9920 .9848 .9480
gl g .0609 .0020 .0460 .0074 .0080 —  .9883 .9498
°© G 0183 0196 .0108 .0215 .0153 .0117 - —  .9865

. .0007 .0840 .0004 0632 - .0534 .0514 .0135 —

1) I =‘2X1Y1/‘V ZXiEZYia
2) D=-log.I

3) A : =ik » Taipei
E : #{HE » Puli

F T 19814F10 7 204 HbIE 16 1 FU AR TR hoe 5 3 LR & SR UL BE SR TR R o

B :E#> llan C :{E# » Hualien D : Z+h s Taichung
F : ##% > Chiayi

G ¢ Z® » Taitung H : BF¥ » Pingtung

Table 22. The genetic identity and genetic distance of the brachypterous female
brown planthopper collected from a localities in Oct. 1981.
Genetic Identity?>
AP B C D E - F G H
A® — .9552 © .9878 .9627 .9932 .9968 .9982 9981
- B L0458  —  .9829 .9856 .9654 .9657 .9634 .9486
“é C L0123 0172 — 9844 - 9950 .9945 .9934 .9826
_“:_n_g D .0380 .0144 .0156  — 9756  .9760 .9739  .9557
2 E 0068 .0351 .0049 .0248 —  .9985 .9978 .9895
g F .6032 .0349 .0054 - .0243 .0014 — .9994  .9929
°l & 0018 L0372 .0065 0265 .0021 .0006 —  .9949
H .0019 .0527 .0176 .0453 .0105 .0070 .0051 —

D I1=3XY://V/TX°2Y,2
2) D=~log.I

3) A : %]t Taipei

B:EWHan C:7E¥ » Hualien D : Zs Taichung

E {8 » Puli F :3%3% Chiayi G :%H > Taitung H : J# » Pingtung
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Fig 9. The phylogenetic tree of the macropterous female brown planthopper
collected from 8 localities in Taiwan in Oct. 1981.

1) A : %t Taipei B: &M llan C: 763 » Hualien D : b s Taichung
E:fHBPuli F:E#% > Chiayi G : 2% » Taitung H : F¥ » Pingtung.
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Fig 10. The phylogenetic tree of the brachypterous female brown planthopper
collected from 8 localities in Taiwan in Oct. 1981..

1) A : 24t Taipei B : &M llan C :7&3 » Hualien D @ Zrb Taichung
E :#8 » Puli F: %% » Chiayi G : 2% » Taitung H: B® Pingtung.

TR+ » BREEEME A FER R RS 0331 » BRRKHEERERALE o
W EREE R A 0 1979 KERE ZRRE » R B AT AR RS R » BHBR
BEANIBLEERRKRNEE » b 198BS R # RER/D » MAKRH L ILE N
RERRERERSL BTE—FTRAMERRBEFNREER L2 RHERBNTY » ik
EEEREEFARNP L ERRESWEE » mECFSRE AT dt =T 0. 1979
ERENRRE BRTRELEWRZL S PEFAEAR EBAFERIOFERRAORGSUEE
s RSN BRBAERRNE S  ARBERES » NE&RBEAEA LS MR » m8lE
EENBERA LRSS NRESE TR » FIBIEKRLHEZRESREEERAZMES » T
BARITIEKFHENEHLIZHIE
st » BL UPGMA. clustering method {82 & HulE B AR R ch 2 (b3 B » anig
T—RE -
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R RBUR » A—ERRE » BEERA » LAESRELTR » BE—HES BHREBEKRT
R HAER s ERNRENERRAENKERESNZEHREREA > MEE s BHAEZ RS
UM BRI ~ B2 EMENES » ZENZERE) » RFTEABRERERS » A—HEEATH
ZHUZMRBOCREBENZEH 2 HE » UTATRR—SBH T 4B ZMMER -

ARNBRE—ERNPRREEARFLEN (Shaw 1965) » MREEFERENMBEREZRAR
Wt WEEARFMEEZEEME (Gould & Johnston 1972; Nei 1975) ; B> HELERMEY

» IRNEEBRERT H LI EHRMEHHARORER (Vesell 1968) » Fik » RS2
' BERHARMREBRIEE (Wagner & Selander 1974) » LIBk R BRI WA
85 ) Lewontin 88 Hubby (1966) £S4:48 » BBEREM (Drosophila pseudoobscura) » B
NEZHBES AMAE N REEFE 5 Tk BASHREM (Drosophila spp.) (Ayala &
Powell 1972 ; Band 1975; Hidckey 19795 Kojima, et al 1972 ; Prakash, et al 1969 ;
Triantaphyllids, et al 1978) LR A—4 B (Henosepilachna vigintioctomaculata)
(Kuboki 1978) » BEIH AR HBHEREREE S NEEREESHES AR ANEL
» BELERMFTEOHE T HRBHZHEMEBR (Ayala, et al 1972) o
- RTRE KM BRI 0 141 Sogawa (1978) SHT=ME4 M/ MER S REEPERIETY » T
#A/Nb (1982) BRABRBAELIE NS R 2 A » EARR T » 19794 KR4 HERRBGH
HRIEERERS (0029~.1889 (E+=RETM) » AEREMKANEES 042~.3120 (R
SRECAWZI) o FIBIERES  NEMERRDEIFNEGERES.0000~.0164 (F+LK
FH) KRR AREES.0049~.1485 (X =REFAWZI) o 19814EKE » iR
REUGH 2 BEEMS 0004~.0751» (X +H—REZFD) » KEEKSBREENS 0164~
2318 (F-AZ=REFCAHTZM) - MRA—BE » TRAEHEZHBRE » KRBEMEEZREE
W ERAE  LRFHES LR/ 0 5.0002~.0023 » TLEFHESRK » £5.0200~.0635 ([
+—) s FEEAE s DEEHESMER/D > £5.0008~.0167 » FLEMHESEX » 5.0322~.1836
(B2 » ZEARSARREONE—HEFEHEZER » MR R - THEREX_TRTA -
### Prakash % (1969) W Ru (Drosophila pseudoobscura) £ FMEHEH > local races» ji
%@Ewﬁ .003~.010» 77 Ayala % (1972) FitB—8EBIT (Drosophila willistoni) 2 local
races HiE{EPFREESS .001~.008 » MBS Prakash % (1969) ~ Ayala 4 (1972) % Richmond
(1972) WRABEMZ AL » HARBFKAR 08~.21 » 355 .135; Hst > Prakash
(1969) HBFZRRME (Drosophila pseudoobscura) % EnfGf> BIEENES .083~.126 ; WHXE
Richmond (1972) W84 (Drosophila paulistorum) 2% (semispecies) ZE{BEME
.038~.234 » fijAyalaBl Tracy(1973) WEEE(Drosophila willistoni) ZF s (sibling species
) FFT R ZRAERES. 201 » SABRRRRE - KM RIEERERK » fEt IR LR ENE
HESAABER22E » IAHEE » BREDEMRNETFAREMMBRRES K EEERESN
FHE#R%R (local races) B subgroup 2R » AMRBFARMARAL TR B » B
RBEZBBH K » AEREHEIATNERERANEARB L ERE » KLFARFEHMFEBZ
WM RBAR S 2 R o |
SEHARTMNZ LR
 ABERRANTRASMEEESAREHBILE  BRINESTE~T b ERRYMNE
BESMEMBEZI0EERE T » FRAARBEMSACZHY R BLERBA LD » K
SEEHIE 2 BT LA REBEARNEREFBRRANESH 2HEATRANZBE IR B
ARG ALBELTS » REBERS 1 ~108 » SBRETAREN » WAREEFIEBZET
TR
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" Table 25. Comparison of nymphal stage (2nd instar stage-tth instar stage)
of brown planthopper collected in Oct. 1979.

[ E: |

instar stage . instar stage Total nymphal
period (Days):
sex & 2nd  3rd sth st (except Ist instar)
vs{ing foxfm C

A® 40 2.2 3.0 2.8 12.0*

B 1.8 2.5 2.8 3.5  10.5%

C 3.3 2.7 2.3 3.3 11.7%
Bal D: 4.0 2.5 3.5 2.5 12,50

E 3.0 2.0 4.0 5.0 O 14.0°

F 3.0 3.0 3.0 3.0 . 12.0°

G 3.0 1.5 2.5 2.5 - 9.50

H 2.3 2.0 2.3 3.7 10.3*

A 3.7 2.5 3.0 3.7 12.8°

B 2.5 2.7 2.8 3.8 11.8°

C 2.9 2.8 2.7 4.0 12.4°
Bo D 3.2 2.3 2.7 4.; - 12.1%

E 2.7 2.5 2.6 3.8 11.7°

F 2.6 2.4 2.9 4.0 11.20

G 2.6 2.5 2.5 3.8 11.5*

H 3.2 2.5 2.5 3.9 12.2¢

A 4.0 2.5 3.2 2.7 12.3*

B 2.3 2.0 2.7 3.8 ©10.74

C 2.5 2.2 2.6 3.6 10.9¢¢
o D 3.8 2.6 2.4 3.8 12.6%

E 2.9 2.5 2.5 3.7 11.60¢4

F 2.3 2.3 2.7 - 4.1 11.4v¢4

G 3.9 2.6 2.4 4.6 13.3"

H 34 2.3 24 43 12.200¢

1) B : Brachypterous form 2) M: Macropterdus form .
3) A:%XJt» Taiepi B : &K Ilan C : 7t » Hualien D : 2% s Taichung
E:#®»Puli F:¥% Chiayi G :%¥#» Taitung H:RH¥ > Pingtung
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Table 26. Comparison of nymphal stage (2nd instar stage-5th instar stage)
of brown planthopper. collected in Apr. 1981. -

- ~ instar stage instar stage Total nvmx;hal
BRI\t — — - period (Days)
sex & locality 2nd 3rd 4th 5th (except Ist instar)
wing form ) .
A® 2.9 3.1 3.0 4.1 13.1%
B 2.5 2.5 3.0 3.0 11.00
C 3.0 2.5 4.0 3.5 13.0°
‘ D 2.9 2.9 2.8 4.7 13.3*
Bo® e
E 2.8 2.8 - 2.8 4.3 12.5*
F . 3.3 2.7 2.7 4.3 13.0
G 2.5 3.0 3.0 4.5 13.0¢
H 2.7 2.1 3.0 4.4 12.3*
A 3.1 2.7 3.5 4.3 13.5%b
B 2.6 2.8 2.9 3.9 12.3¢
C 2.8 2.5 3.6 4.6 - 13.3®
D 2.8 3.3 2.8 4.9 13.7®
B%
E 3.0 2.8 3.3 4.8 13.8*
F 2.9 2.4 3.3 4.3 12.9b¢
G 3.1 2.5 3.3 4.5 13.41®
H 2.9 2.1 3.5 4.6 13.1%®
A 2.9 28 3.2 R 13.62
B 2.7 2.5 2.6 3.9 11.8:
c 2.6 2.5 3.1 3.9 12.1
D 2.5 2.9 3.5 3.9 12.7+
E 2.6 2.7 3.0 3.9 12.3¢
F 3.3 2.3 3.1 3.9 12.6°
G 2.8 2.6 3.2 4.5 13.2:
H 2.6 2.4 3.1 4.2 12.3¢

1) B: Brachypteroﬁs form 2) M : Macropterous form
 3) A:¥jes Taipei B:HEWIlan C:7E# s Hualien D: 2y Taichung
E 38 s Puli F:3¥3%> Chiayi G : %% > Taitung H:BH » Pingtung



F4L 19811073 AE & BERREE B2 HE -

EEMIE AR R st TR AT A b

35

Table 27. Comparison of nymphal stage (2nd instar stage-5th instar stage)
of brown planthopper collected in Oct. 1981.

instar stagel instar stage Total nymphal
period (Dyas);
ond 3rd Ath 5th except Ist instar)
wing form
A® 2.5 2.0 2.2 3.1 10.1®
B 3.3 2.8 3.3 4.8 14.02
C 3.0 1.5 2.0 3.5 10.0®
D 1.8 2.0 2.4 3.2 10.0¢
Bal
E 3.1 2.8 2.2 4.0 12.2a0
F 2.7 2.6 2.4 2.9 11.12b
G 2.3 2.7 2.0 4.0 12.020
H 2.7 3.3 3.5 3.0 12.082®
A 2.6 1.9 2.4 3.1 11.0¢
B 2.8 2.9 2.8 3.7 12.63¢b¢
C 2.6 2.0 2.5 3.2 10.5¢
D 2.7 2.4 2.9 3.2 11.8¢¢
B
E 3.0 3.3 2.6 3.9 13.52b
F 2.9 2.7 2.6 3.7 12.63%¢
G 2.4 2.3 2.5 2.9 10.6¢
H 3.0 2.9 2.8 4.0 13.6°
A 2.6 1.6 2.6 3.0 10.5¢
B 2.8 2.5 2.9 3.9 12.4%
C 2.4 1.7 2.5 3.5 10.1¢
D 2.9 2.9 2.8 3.6 12.2°
M&Z)
E 2.9 2.9 2.6 5.1 14.12
F 3.0 2.8 2.6 4.0 12.4%
G 2.1 1.9 2.7 3.2 10.4¢
H 2.8 3.0 2.4 3.8 13.42®

1) B : Brachypterous form 2) M : Macropterous form
3) AZEjts Taipei B :HEM»lan C: 7% » Hualien D : Zh» Taichung

E 38 » Puli

F : % » Chiayi
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STUDY QN THE GEOGRAPHICAL VARIATIONS OF THE BROWN
PLANTHOPPER (NILAPARVATA LUGENS STAL) IN TAIWAN.

Yau-I Chu, Rong Kou and Yu-Shan Lee

Department of Pant Pathology and Entomology
National T aiwaln University
T aipei, Taiwan. RO.C.

The studies on the geographic'al variations of the brown planthopper (BPH) were
conducted with the populations collected from 8 localities of 3 seasons in Taiwan. The
localities were Taipei, Ilan, Hualien, Taichung, Puli, Chiayi, Taitung and Pingtung;
and the seasons were the October of 1979; the April of 1981 and the October of 1981.
The purpose of this work was to clarify the existence of any geographical differences
in BPH from 8 localities and 3 seasons. Strain collected from different localities were
reared on the rice cultivar of the Tainan No. 5 (Japonica type) in the laboratory to
‘conduct several experiments as listed in the¢ text.

" There were four major pafts of the experiments included in the present paper as
in the followings:
1. The comparison of morphometric measurements:

Fifty individuals of macropterous adults of both sexes of BPH from every locality
were used in this measurement. Three and four attributes for female and male
respectively were measured. Accordingly, estimation was carried out on the length of
body, the width of thorax, the length of hind femur for female, and the length of
forewing, the length of antenna, the length of body and the length of hind femur for
male. The results of those comparisons made on the samples collected in Oct. 1979
showed significar;t difference on the geographical variation between the 8 localities.
Especially the difference was symbolized by the big body sized individuals on Ilan and
Taitung’s strains, and the small sized individuals on Chiayi and Pingtung’s strains.
On the Apr. 1981 collected strain, except female of Taitung strain still showed some
degree of variation, scarce difference were observed on the other 7 localities. There
were still have some degrees of geographical variations existed but few distinct
correlation among the collected localities was obtained in the Oct. 1981 samples.
However, there was some morphological variations between every locality’s sample
within the seasons in “Taiwan. ' '

2. The comparison of esterase variations:

The method of polyacrylamide slab gel electrophoresis was employed for the
analysis of esterase variations. Fifty 6-days-old pregnant females of both brachy-and
macropterous forms of BPH were used. The results showed that there were some
different frequencies of esterase isozyme' alleles both in different seasons and in
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different localities. Referring to the heterozygosity (H valﬁe), the highest H value
appeared in the populations collected in Oct. 1979. The genetic distance (D) was
calculated from the allelic frequencies of esterases from each locality. The results
revealed that there had larger distance between the localities in the Oct. 1979’s and
the Oct. 1981’s samples, but not in the Apr. 1981’s samples. The D value in the '
latter samples was less than 0.01. )

3. The comparison of the nymphal development periods:

The investigation was started with 30 individuals of the second instar nymphs
and continued untli the emergence of new adults. The nymphs were reared under
25—27°C with J2 hr : 12 hr (L : D) in the laboratory. On the nymphal developmental
stages of the brachypterous adult no geographical variations was shown by 1979’s
October BPH. On the contrary, the nymphal developmental‘ stages of the macropterous .
form showed some degree of geogi-aphical variations. In the samples of the April of
1981, no geographical variations occurred among the 8 localities in both wing forms.
However, in the samples of October 1981. The occurrence of the geographical varia-
tions were observed on the individuals of both wing forms.

4. The comparison of the percentages of brachypterous form:

Three factors, the density (1, 5, 10 and 20 nymphs,“tube), the photoperiodism (11,
12, 13, 14, 15 and 16 hours of light) and the nutrition (0, 2.5 and 5 gm of (NH,):
SO,) were employed.

The results showed that the formation of brachypterous form was influenced by
the density and photoperiodism with the different responses of the BPH from the 8
localities and from the 3 seasons, though no influence was observed by the nutritional
factor. Although, some geographical variation was observed among the examined 8
strains. The seasonal variation was rather significant. The samples of the spring of
1981 showed much higher percentages of the formation of brachypterous form of BPH
Even in the same locality, the formation of brachypterous form of BPH between
seasons showed very distinct. On the contrary, the rate of brachypterous form
emergence of October collected individual was low, especially in 1981 collected
samples.

The process and course of the occurrence of the geographical variation are also
discussed.





