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Fig 1. The geographic distribution of the brown planthopper collected from
23 regions between Taipei and Ilan.
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Table 1. Comparison of morphometric measurements of the female brown
planthopper collected in the northern parts of Taiwan’

B B B % BRBER
Lerith of Width of Length of
body thorax hind femur
D) #) #)
x & 3710.02¢® ‘ 1011.5¢% 963.9%
H OB 3754,5%b 1045.32b 1004.5*
+ x5 3670.32b 1037.22® 989.3*
X E & 3671.52b 1051.22b 1025.5°
N Om 3867.5° 1061.72® 1020.8¢
- OB 3687.82b 1038.3%b 987.02
H o= 3750.82b 1082.7* 1040.7*
T W 3537.80 1030.42® 974.4°
BHOO® 3672.7%b 1037.220 1008.0° ;
£ B 3790.5° 1058.22b 967.2¢
5 O® 3629.5 1037.22b 1011.5°
" O ® 3657.5% +27.8 1033.72% +6.71 967.5°+ 9.3
ARS 3680.82b 1059.32» 1010.32
B & 3685.5°0 1051.22® 1020.8*
I 3675.02b 1043.0%» 1015.0°
A 3608.5% 1039.52® 961.32
B 3488.3¢ 1046.5%® 973.0°
B o5 3648.2°» 1018.52» 983.5°
AW 3633.0® 997.50 971.8*
¥ M 3717.0%® 1030.22® 999.8*
+ & 3643.52> 1023.0%® 976.5°
g B 3649.320 1039.52» 995,22
= # 3571.2b 1019.74 967.2°

i ARBBIRFTRFHRRE Roa's approxtmation #ETF4#7 » P=0.05k » AEEER
Characteristic data followed by the diferent letter in each column are significant
at P=0.05 according to Roa’s approximation of multiple variable analysis.
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Table 2. Comparison of morphometric measurements of the male brown
planthopper collected in the northern parts of Taiwan.

L:0} B R B ® B =2 E BHERBE&H R
Length of Length of Length of Length of
fore wing body antenna hind femur
) ) ) )
Z  db 3454.5° 3196.92 1269. 82 842.8®
#H 5 3799.82¢ 3029.8ab¢ 1276.82 900.72®
4+ X 4  3710.0° 3006.52¢ 1274.02 858.72®
X E &  382.3° 2962.22¢ 1249.52 897.2a®
B 3875.7% 3033.3abe 1250.62 905.32
- ¥ 3672.7° 2984 .32¢ 1267.02 893.72b
#H &  3740.3%» 2929.5b¢ 1264.72 891.32b
'OB 3676.42 2883.3¢ 1262.82 870.12®
BH B 3722.8° 3029.82¢b¢ 1271.72 87¢.32®
* & 3677.3° 3158.23¢ 1288.02 858.78%
H OB 3740.32® 2926.0¢b¢ 1298.52 901.82®
B % 3724.0° +£26.7  2872.3* +27.2 1276.3*+8.1 861.02+26.7
B E® 8 3852.32 2963.32¢ 1265.82 886.72b
&8  BH  3784.72P 2910.8¢b¢ 1263.52 905.32
B % 3754.3%" 2867.0° 1299.72 890.22®
J\ ¥ 3717.0° 2873.5¢% 1260.0° 873.820
B W 3725.2° 2871.2¢0 1269.32 885.52¢b
® & 32170 2921.0%¢ 1262.32 880.82a¢b
FOREM 3517.5° 2815.2¢ 1257.72 865.72®
H i 3634.22 2982.02¢ 1263.52 903.02
+ 4 3613.2° 2922.50¢ 1293.82 875.83®
# @  3762.5%° 3035.72b¢ 1267.02 885.52°P
= #  3533.8b¢ 2793.0¢® 1249.52 866.82°

2 A E AR FRERE Roa’s approximation R T 447 » P =0.058» HEAER
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 6. The genetic identity and genetic distance of the macropterous female

Genetic Ider

A B C D E F G _H I J K L 1
A — .9947 .9998 .9993 .9961 .9876 .9908 .9508 9939 .8963 .0993 .9047 .9
B | .0053 — 9951 .9929 .9951 .9886 .9980 .9784 .9998 .9346 .9929 .9244 .9
"C | .0002 .0049 — .9985 .9951 .9866 .9913 .9347 .9947 .9012 .9985 .9034 .9
D | .0007 .0070 .0015 — .9970 .9886 .9888 .9202 .9914 .8863 1.0000 .9065 .9
E | .0039 .0049 .0049 .0030 — 9937 .9905 .9353 .9935 .9017 9970 .9252 .OX
F | .0124 .0115 .0135 .0114 - .0063 — .9838 .9336 .9868 .9003 .9886 .9579 .O¢
G| .0092 .0019 .0087 .0112 .0095 .0162 — .9780 .9980 .9396 .9927 .9221 .o
& | H| .0503 .0218 .0675 .0857 .0669 .0687 .0222 — .9586 .9838 .9202 .9241 .94
§ [ | .0061 .0002 .0053 .0086 .0065 .0132 .0020 .0423 — .9392 .9914 .9225 .9
21 J| 1095 .0675 .1039 .1206 .1034 .1050 .0623 .0163 .0627 —  .8864 .8896 .9(
f K| .0007 .0070 .0015 .0000 .0000 .0114 .0073 .0857 .0086 .1206  — .9965 .9¢
't): L1 .1001 .078 .1016 .0981 .0777 .0429 .0810 .0788 .0806 .1169 .0981 — .9C
G [ M| 10023 .0045 .0029 .0021 .0058 .0031 .0065 .0547 .0057 .1023 .0022 .0960
N1 .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00
O | .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00
P | .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00
Q| .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00
R | .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00
S | .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00
T | .0041 .0032 .0052 .0031 .0026 .0098 .0056 .0486 .0048 .0958 .0031 .0805 .00
U | .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00,
V| .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00!
W .0007 .0070 .0015 .0000 .0030 .0144 .0112 .0857 .0086 .1206 .0000 .0981 .00;
D I=3X,Y://SXit3Yi®
2) D=log.I
3 A:El B:i#E C:+X% D:XKER E:/HR F:—# G '#E H:ZW I:

P/ Q:Ri# R:¥

S BREs
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1e macropterous female brown planthopper collected from northern district of Taiwan.
Genetic Identity??

J K L M N (0] P Q R S T U \% W
8963 .9993 .9047 .9977 .9993 .9993 .9993 .9993 .9993 .9993 .9958 .9993 L9993 .9993
9346 .9929 .9244 .9956  .9929 .9929  .9929 .9929 .9929 .9929 .9968 .9929 .9929 . 9929
9012 .9985 .9034 .9971 .9985 .9985 .9985 .9985 .9985 .9985 .9948 .9985 .9985 . 9985
8863 1.0000 .9065 .9978 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 .9969 1.0000 1.0000 1.0000
9017 9970 .9252 .9942 .9970 .9970 .9970 .9970 .9970 .9970 .9974 .9970 .9970  .9970
9003 .9886 .9579 .9857 .9886  .9886 .9886 .9886 .9886 .9886 .9902 .9886 .9886 .9886
9396 .9927 .9221 .9935 9888 .9927 .9888 .9888 .9888 .9888 .9944 .9888 .9888 .9888
9838  .9202 .9241 .9467 9178 .9202 .9202 .9202 .9202 .9202 .9526 .9202 .9202 .9202
9392 .9914 .9225 .9943 .9914 .9914 .9914 .9914 .9914 .9914 .9952 .9914 .9914 .9914

— .8864 .8896 .9027 . .9010 .9010 .9010 .9010  .9010 .9010 .9086 .9010 .9010 .9010
1206 — .9965 .9978 1.0000 1.0000 1.0000 4.0000 1.0000 1.0000 .9968 1.0000 1.0000 1.0000
1169  .0981 — .9084 .9065 .9065 .9065 .9065 .9065 .9065 .9226 .9065 .9065 .9065
1023 .0022 .0960 —  .9978 9978 .9978 .9978 .9978 .9978. .9984 .9978 .9978 .9978
1206  .0000 .0981 .0022 — 1.0000 1.0000 1.0000 1.Q000 1.0000 .9968 1.0000 1.0000 1.0000
1206  .0000 .0981 .0022 .0000 — 1.0000 1.0000 1.0000 1.0000 .9968 1.0000 1.0000 1.0000
1206  .0000 .0981 .0022 .0000 .0000 — 1.0000 1.0000 1.0000 .9968 1.0000 1.0000 1.0000
1206 .0000 .0981 .0022 .0000 .0000 .0000 — 1.0000 1.0000 .9968 1.0000 1.0000 1.0000
1206 .0000 .0981 .0022 .0000 .0000 .0000 .0000 — 1.0000 .9968 1.0000 1.0000 1.0000
1206 .0000 .0981 .0022 .0000 .0000 .0000 .0000 .0000 — .9968 1.0000 1.0000 1.0000
958 .0031 .0805 .0016 .0031 .0031 .0031 .0031 .0031 .0031 — 1.0000 1.0000 1.0000
(206  .0000 .0981 .0022 .0000 .0000 .0000 .0000 .0000 .000O .0000 — 1.0000 1.0000
1206 .0000 .0981 .0022 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 — 1.0000
1206 .0000 .0981 .0022 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000  —
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Table 7. The genetic identity and genetic distance of the brachypterous fem:

Genetic Identity

A B C D E F G H I J K L. i
A — .9919 .9497 .9932 .9972 .9998 .9972 .9552 .9972 .9046 .9972 .9972 .9
B | .0081 — 9475 .9979 .9953 .9920 .9953 .9716 .9953 .9089 .9953 .9953 .9
C| .0516 .0539 . — .9635 .9545 .9502 .9545 .9249 .9545 .9074 .9545 9545 .9
D | .0068 .0020 .0372 — .9959 .9934 .9959 .9563 .9959 .9179 .9959 .9959 .o
E | .0028 .0047 .0465 .0041 — .9972 1.0000 .9424 1.0000 .8863 1.0000 1.0000 .9
F | .0002 .0080 .0511 .0066 .0028 — .9972 9559 .9972 .9056 .9972 .9972 .9
G | .0028 .0047 .0465 .0041 .0000 .0028 — .9424 1.0000 .8863 1.0000 1.0000 .9’
< [H | .0458 .0288 .0780 .0446 .0593 .0450 .0593 —  .9424 .9851 .9424 .9424 .0
§ I | .0028 .0047 .0465 0041 .0000 .0028 .0000 .0574 — .8863 1.0000 1.0000 .9
@ | J | .1002 .0955 .0972 0857 .1206 .0996 .1206 .0149 .1206 — .8863 .8863 .9]
‘2 K | .0000 .0047 .0455 .0041 .0000 .0058 .0000 .0574 .0000 .1206 — 1.0000 .9
S| L | .0028 .0047 .0465 .0041 .0000 .0028 .0000 .0574 .0000 1206 .0000 — .9
g M| .0567 .0281 .0090 -.0198 .0284 .0326 .0284 .0499 .0284 .0928 .0284 .0284
N .0028 .0047 .0465 .0041 .0000 .0028 .0000 .0574 .0000 .1206 .0000 .0000 .02
O | .0003 .0066 .0495 .0052 .0016 .0002 .0016 .0482 .0016 .0879 .0016 .0016 .03
P | .0028 .0047 .0465 .0041 .0000 .0028 .0000 .0574 .0000 .1206 .0000 .0000 .02
Q[ .0022 .0028 .0425 .0059 .0006 .0021 .0006 .0522 .0005 .0918 .0005 .0005 .02
R | .0003 .0066 .0495 .0052 .0016 .0002 .0016 .0482 .0016 .0879 .0016 .0016 .03
S | .0003 .0066 .0495 .0052 .0016 .0002 .0016 .0482 .0016 .0879 .0016 .0016 .03
T | .0028 .0047 .0046 .0041 .0000 .0028 .0000 .0574 .0000 .1206 .0000 .0000 .02
U | .1627 .0312 .0070 .0233 .0308 .0284 .0308 .0313 .0308 .0674 .0308 .0308 .0
V| .0028 .0047 .0465 .0041 .0000 .0028 .0000 .0574 .0000 .1206 .0000 .0000 .02
W | .0008 .0073 .0431 -.0045 .0019 .0007 .0019 .0465 .0018 .0986 .0018 .0019 .02
D I=32X:iY:i/VIX,37,%
2) D=log.l
3 AEL BIHE C:+A% D:AE®R E:/R F:— G!#E H:EW I :H
PI/A% Q:f¥ RIS S:HERRM T:HR U:+s VIiggE W=
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the brachypterous female brown planthopper collected from northern of Taiwan.

Genetic Identity?

J K L. M N (0} P Q R S T U \% W
046 .9972 9972 .9449 .9972 .9997 .9972 .9978 .9997 .9997 L9997 .8499  .9972 .9992
089 .9953 .9953 .9723 .9953 .9934 .9953 L9971 .9934 .9934  .9953 .9692 .9953 .9927
074 .9545 9545 .9910 .9545 .9517 .9545 .9584 .9517 .9517 L9545 .9930 .9545 .9578
179 .9959  .9959 .9804 .9959 .9947 .9959 .9941 .9958 .9958 .9959 .9769 L9959 .9955
1863 1.0000 1.0000 .9720 1.0000 .9984 1.0000 .9995 .9984 .9984 .0000 .9696 1.0000 .9981
1056 .9972 .9972 .9679 .9972 .9998 .9972 .9979 L9998 L9998  .9972 .9720 .9972 .9993
1863 1.0000 1.0000 .9720 1.0000 .9984 1.0000 .999§ .9984 .9984 1.0000 .9696 1.0000 .9981
851  .9424 9424 .9442 9424 .9529 9424 .9492 .9529 .9529 .9424 .9691 .9424 .9546
863 1.0000 1.0000 .9720 1.0000 .9984 1.0000 .9995 .9984 .9984 1.0000 .9696 1.0000 .9981
— .8863 .8863 .9114 :.8863 L9159  .8863 .9122 .9159 .9159 .8863 .9348 .8863 .9060
206 — 1.0000 .9720 1.0000 .9984 1.0000 .9995 .9984 .9984 1.0000 .9696 1.0000 .9981
206  .0000 — .9720 1.0000 .9984 1.0000 .9995 .9984 .9984 1.0000 .9696 1.0000 .9981
928 .0284 .0284 — .9720 .9694 .9720 .9725 .9694 .9694 .9720 .9835 .9720 .9727
206 .0000 .0000 .0284 — .9984 1.0000 .9995 .9984 .9984 1.0000 .9696 1.0000 .9981
879 .0016 .0016 .0310 .0016 —  .9983. .9987 .9999 .9999 L9983 .9854 .9983 .9995
206 .0000 .0000 .0284 .0000 .0016 —= .9995 .9984 .9984 1.0000 .9696 1.0000 .9981
918 .0005 .0005 .0278 .0005 .0013 .0005 — .9987 .9987 .9995 .9865 .9995 .9987
879 .0016 .0016 .0310 .0016 .0001 .0016 .0013 — .9998 .9984 .9854 .9984 .9978
879 .0016 .0016 .0310 .0016 .0001 .0016 .0013 .0001 —  .9984 .9854 .9984 .9995
206 .0000 .0000 .0284 .0000 .0016 .0000 .0005 .0016 .0016 — .9696 1.0000 .9981
574  .0308 .0308 .0166 .0308 .0147 .0308 .0136 .0147 .0147  .0308 —  .9847 .9878
206 .0000 .0000 .0284 .0000 .0016 .0000 .0005 .0016 .0016 .0000 .0308: — .9981
386 .0018 .0019 .0276 .0019 .0005 .0019 .0013 .0022 .0005 .0019 .0122 .0019 —
THE H:EWM I:ER J:AE K:GHR LIE® MIE®S N:AF O:m%
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Fig. 4. The six regions (L. J. I. F. G. H.) which have specific genetic
constitutions, are separated by the dotted line.
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STUDY ON THE GEOGRAPHICAL VARIATIONS OF THE
BROWN PLANTHOPPER (NILAPARVATA LUGENS STAL)
IN THE NORTHERN DISTRICT OF TAIWAN.

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

Department of Plant Pathology and Entomology
National T aiwan University
Taipei, Taiwan, RO.C.

The studies on the geographical variations of the brown planthopper (BPH) were
conducted with 23 populations collected from the northern part of Taiwan, between
Taipei and Ilan in October of 1981. Strains collected from different localities were
reared on the rice cultivar of the Tainan No. 5 (Japonica type) in the laboratory to
conduct two experiments, that are,; the comparison of morphometric measurements and
the comparison of esterase variations.

In the comparison of morphometric measurements, thirty individuals of macropt-
erous adults of both sexes of BPH from every localities were used in this experiments.
Measurements of the length of body, the width of thorax and the length of hind-
femur were made for the females, while the length of fore wing, the length of antenna,
the length of antenna, the length of body and the length of hind femur were made
for the males. The result showed that, there had some geographical variations of
morphological measurements between the BPH collected in the 23 localities, between
Taipei and Ilan in the northern part of Taiwan. But there had no distinct relationships
between the morphological variations and the geographical distance were observed.

In the comparison of esterase variations, the method of polyacrylamide slab gel
electrophoresis was employed. the results got from electrophoresis showed that there
had some geographical variations in the frequency of esterase isozyme alleles, and
larger heterozygosity value and genetic distance in the northeast part of Taiwan,
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