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Abstract

Throughfall, stemflow and rainfall interception were collected and their ionic concentrations were

analyzed for each of the rainfall events at a 18 year-old Taiwan-fir (Taiwania cryptomerioides) plantation

in the Wushyrkeng area of central Taiwan, February 1998 to May 1999. The total annual flow were 1,771

mm for throughflow, 23.5 mm for stemflow, and 255.6 mm for rainfall interception, representing,
respectively, 86.39%, 1.15% and 12.46% of the total annual rainfall of 2,050 mm. Annual fluxes of main
cations from throughfall and stemflow were 44.38 kg/ha for Ca**, 36.22 kg/ha for K*, and 11.04 kg/ha for
NH,", while the fluxes of main anions were 85.13 kg/ha for HCO;", 48.49 kg/ha for NO5', and 36.01 kg/ha
for SO,%. The pH-values were significantly correlated to SO,* and HCO; for throughfall but to NO5’,

SO4* and HCO; for stemflow. The annual stemflow flux of H" was negative -0.03 kg/ha but positive

53.23 kg/ha for HCOy', indicating that some of the H™ ions were retained by the forest canopies. This

suggested that the Taiwan-fir plantation functions as a buffer for acid rain.
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Fig. 1. Locations of the Taiwan-fir plantation and meteorological station in the study area of Wushyrkeng

in the central Taiwan (solid diamond in the map of Taiwan at the upper right corner, the study area; lines

with numbers, elevations in meter).



HRUT R 2Rt K IR EAE RS MM > i
MRISFIHI 5 1980 4E(18 4F4E) » THIFE 14.32 ha > i
$].1,060m - PHEGIZ[A] o FIEE MY EE -
13 pH fiEAE 3.2 2 3.6 [H] » JEMERME TGS
5 1994) -

RRABR R S e Jry IR I 1995-1997 4
CRBER  RERAZ IBARH AR R B g5
ZRERGHES 0.5 knv/hr » £E7SH5G 08 20.0°C
AR ER A 7 A3 24.7°C) SRS 1
H13(13.4C) o PHENRER 2,509 mm > N3
KeEZZEHAER - 4 HE) 8 HEWE » HIRN &S
BAE 83% 0 10 HR324E 1 HEHzZ HIFENE
KA 60 mm (BE 2000) o /555340 F AN
EHEHRZ BN AU (Su 1984) -

T FRPRIBERN Z PRER B T
(—)#%}Fi(rainfall, RF)

Al IR 1998 4 2 HiER
1999 4 5 H il » U558 (event) ReRAR B(L
WEERTZK - FLIBEREAEE 1E 6 hr 1% B[ I SR R
(PR 1996) - A 3 AHRIZKAMER ARt iE AT
HAEVH TR E ORI U L B A bt
RGuh(E 1) « FHHA 3 [ER 19 om ZHE
b Dk R 251 e IR ME s
1w % L (HDPE) » 175 5052 3 i AR 1+
o SR 100 cm o FHARESHE S AERE
L1 PRI R RS IE TR (bulk precipitation)
TFARAR [FIRF S SR AT PR RN K > HABR sl
R (5 1987) ©
(Z)&E¥& 7k (throughfall, TF)

TEG A FELE 4 SR T K2 IL
efE  HAPRFHRAERR 19 cm 2 BBYRS) 3
flél » DUKEHER 251 258 BRIBE - Symara Al
R BA 7= B P B 882 > SUDAETE 24 cm 2
RIS o EEEEEEA 301 2R VRN -
TR R Sl — R A R /KB & » BREL
FAE R A RN R R AR 2R KR
(Brooks et al. 1991) -

SaYIEERZ N TR K E S/

(=) (stemflow, SF)

ZHiE 4 {lf] 10m x 10m AREES » ISR
PR 22 iy v BT TR = AR W i MROR i 18 £
7.1-40.4 cm H &R EEHR 5347 AE 25-35 em (&
2) NI ERIES 27.9 cm ~ 31 ecm fz 32 cm
ZEEEZ 3 RE > RIAMENE 150 om R DI
BER 4 em - EJTEREUNFLRERER 3 BB
BEABERS 1 em B IS BN IFS G
Ui HIEFRE LI BEEE - R KE SR 251
A B E LS 1987) o f RERERIFJIRT Sl
F—ERE R E - AR T I AR EAL
AT B s (P B 1995) -

SF =VOL x (6884 / ABH) / 10°
SF : E&yfiE(mm) ;
VOL : REERIREF IR ARG SRl &
(ml) ;
ABH : fifitf gt (cm’) ;
10m x 10m FRE NG s
FfEES 6,884 cm” -

Frequency (%)
oy - [=) N w L2
o o =] o (=3 o

o

| R e

o 10 20 30 40 50
DBH cm

& 2. Sabiibln 18 fFESEL \ TR
&l -

Fig. 2. The distribution of tree diameters at breast
height (DBH) at the 18-year old Taiwan-fir

plantation in the Wushyrkeng area.
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Table 1. Monthly and annual rainfall, throughfall, stemflow, and interception loss at the 18 years old
Taiwan-fir plantation in the Wushyrkeng area of central Taiwan, February 1998 to May 1999 (percentages

to rainfall in parentheses)

1998

1999

Feb. Mar. Apr. May June July Aug. Sep. Oct. Dec. Jan. Feb. Mar. Apr. May

Annual

total”

Rainfall (mm) 259.0237.8 124.9409.0317.4 91.1 244.3261.8253.5 72.3 15.6 23.0 130.6 126.8 253.5 2050.7

Throughfall
(mm)

239.4206.9 106.9 378.7299.1 62.9 168.5229.8233.5 60.5 89 159 106.8106.5216.7 1771.6

(%) (92.43) (87.01) (85.55) (92.58) (94.25) (69.00) (68.99) (87.80) (92.09) (83.60) (57.42) (69.23) (81.82) (83.99) (85.46)  (86.39)

Stemflow (mm) 2.7 22 13 43 51 07 22

32 39 05 00 00 08 18 23 235

(%) (1.05)(0.93)(1.06)(1.06)(1.62)(0.71)(0.89)(1.24)(1.55)(0.71) (0.06) (0.09)(0.64)(1.45)(0.92) (1.15)

Interception loss
(mm)

16.9 28.7 16.7 26.0 13.1 27.6 73.6 28.7 16.1 114 6.6 7.1 229 185 345 2556

(%) (6.52) (12.06)(13.39) (6.36) (4.13) (30.29)(30.12)(10.96) (6.36) (15.71) (42.51) (30.67) (17.53) (14.59) (13.61) (12.46)

YMarch 1998 to February 1999.
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Fig. 3. Ecological climate diagram (10°C=20 mm; when precipitation>100 mm, 10°C=200 mm) and

percentages of monthly rainfall interception (bar chart) at the Taiwan-fir plantation in the Wushyrkeng

area, February 1998-May 1999.



8 SATTEERZ N TR /KE &K

2 2. 1998 422 £ 1999 4 5 S abiithle 18 S E G2 N TR ~ 2rE/K Rt b By &
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Table 2. Ionic concentrations (volume weighted means * standard deviations, peq/l) of rainfall,
throughfall and stemflow for the 18-year Taiwan-fir plantation in the Wushyrkeng area of central Taiwan,
February 1998 to May 1999

n=87 n=115 n=87
Rainfall Throughfall Stemflow
Cond. (ps/cm) 1325 + 0.58°Y 22.65 + 3.83° 63.15 + 14.78"
pH 5.04 + 0.20° 5.88 + 0.08° 476 + 0.38°
H 19.30 + 6.06° 342 + 137° 34.57 + 16.92°
Na* 9.64 + 2.30° 8.62 + 1.45° 21.94 = 6.26°
NH," 2582 + 1.06° 46.48 + 18.15% 46.83 + 12.42°
K 3.55 + 0.53° 5049 + 9.16° 173.67 + 152.98°
Mg** 13.50 + 5.49° 31.35 + 4.47° 95.95 + 9.26"
Ca*" 51.95 + 15.17° 129.31 + 36.23 25412 + 49.79°
F 9.03 + 3.91° 8.82 + 5.18° 17.83 + 1.82°
Cr 18.02 + 0.98° 23.76 + 3.57° 83.37 + 27.94°
NOy 22.61 + 2.45° 4824 + 11.96° 98.43 + 16.26%
SO~ 35.92 + 2.13° 45.40 + 4.98° 153.23 + 32.21°
HCOy 22.98 + 12.55° 69.54 + 4.00° 18.95 + 9.60°

Y Different superscripts (a, b and c) between columns of a line indicating significant difference at 5%
level (p<0.05).

3. [SabiitblE 18 FAEREZ N TAHMINE ~ 29T ~ RRnyFim A S ATHE 4R 19m A& (kg/ha/
year) > 1998 £ 3 HZE 1999 42 H

Table 3. Annual ion in fluxes from rainfall, throughfall, stemflow and net canopy exchange (NCE,
kg/ha/year) in the Wushyrkeng area of central Taiwan, March 1998 to February 1999 (percentages to total

in parentheses)

H* Na° NH4" K' Mg" Ca* F CI  NO;y SO/ HCOy

Rainfall 039 267 7.61 234 257 1552 461 1232 2411 31.13 31.90
Throughfall 0.32 278 10.89 3479 638 4331 298 1559 4730 3468 8431
(%) @ On 9 6 O ©8 O O 08 96 (99)
Stemflow 0.05 0.10 0.5 142 021 107 008 055 119 133 0.82
(%) ) 1) “4) 3) (2) 3) 3) (2 “) (1)

Total” 037 288 11.04 3622 659 4438 3.06 16.14 4849 3601 85.13

NCE  -0.02 021 343 338 402 2886 -1.55 382 2438 488 5323

YThroughfall + Stemflow.
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4. CEMEANFEIMI RN  BRUNIEET R E
Table 4. Comparison of percentage compositions of throughfall, stemflow and interception loss to rainfall
among different forest types in Taiwan

Annual rainfall Throughfall Stemflow Interception losses Forest type Reference
(mm) (%)
2050 86.39 1.15 12.46 Taiwan-fir plantation ~ This study
2821 88.13 1.8 11.69 Taiwan-fir plantation & 1976
2533 68.28 5.99 18.92 Cryptomeria plantation &k 1976
1608 62-84 3.2-8.6 7.8-29.9 Chinese red pine JE 5T 1964
1608 60-83 3.6-12.7 14-38 China-fir plantation ~ J& k27T, 1964
1165 91.64 0.8 7.56 China-fir plantation & 1964
2822 77 14 9 China-fir plantation ~ Z[X&F 1999
2090 90.87 1.41 7.72 Taiwan zelkova plantation & 1965
2822 76 5 19 Secondary hardwood ~ ZINMEF 1999
2707 84.47 4.2 11.3 Mixed hardwood P fe 1995
2346 88.9 <1 11.1 Mixed hardwood ~ #£%% 1996
2822 74 3 23 Mixed hardwood ~ IKEF 1999
300 10
Y=.7.072+0.938X Y¥=-0.3828+0.015X
2s0{ R’=0.966, df=28, p<0.01 . s R=0.770, df=28, p<0.01
= -- 95% Predition interval - -- 95% Predition interval
§, 200 - £ .l
'-=(E 150 g
5 2.
-g 100 4 %
= , |
50
o . . . - . Y 0 1
0 50 100 150 200 250 300 0 300
Rainfall (mm) Rainfall (mm)

B 4. SabUtE SEZ K ~ ERIRAIRERY B R S3ATE -

Fig. 4. The linear relationships between throughfall and rainfall (left figure) and between stemflow and
rainfall (right figure) at the Taiwan-fir plantation in the Wushyrkeng area, February 1998-May 1999 (solid
lines, regression lines; dashed lines, 95% confident levels).
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figure) at the Taiwan-fir plantation in the Wushyrkeng area, February 1998-May 1999.
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RS N LRI » ARARFERY 2 70 I EE R IR B i B
B o DUAHHS RS R B[RRI & B T R AR
FRIEMRELER(BIGET 1999) » RARFEZEMEIERTR
B AR SR PR -

= RN E B K R AR R

TEARMTE R B 82 N AR 3 7K SR
R S - SR R = HI B Ry &
TEREEAHR - PE— SR B S ARG < 5T
FHRIGE 1964 > 1965 5 Ji R 1963 » 1964 ; [
T 1995 5 MRS 1996) o FHFARRMGR e FHL AR
PERN » R E N ERE — E B T aEH K
SR o F KT (1963)FA B BB HIAH FE e
(Acacia confusa)~ FEENAN(Pinus massonian) 2
AEE: 3 Tl RAIRERT 2R 5 0.47 mm »
2.00 mm 7 0.69 mm FFE[I45 223 /K4 - [BERY
H=EE5E 6.2 mm~ 8.1 mm K 7.8 mm DL FHEE
VA o AR AN < R =R HEAL R & 7R
3 3.8 mm~2.9 mm &% 3.8 mm K ¥ H 2R kS
4> NEE 45mm-~ 16.4mm K 152 mm DL E
FHB o BE BN S ET 2 (8 R
1964) o FLAKFE 2 AR 4HEE - EREN
# 25.52 mm J 7.54 mm FEESERZAR AR
Je g R AR AT E R o ILBGER
RIS HEEE RS, IRTREE R s 2
JEAEHEE H 2 RABIRET1(E] 1980) » fERERN Y]
PRI 2 B RN K (3 2000) -

TEAHF 72 Fh B 1 B R R R 1
THRE - SRR S E B LR R R
FEBIMGE BAIRIANS PR N - BRI R SRR
H R RE NI - KL R Sl IR
N &30 B AZ [ W AL IR (rainfall
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duration)sZ 2 o Ry F AR M S A - W28
A~ BTIRERN ~ L~ SR AR AR e
SR RIS SRR E (PR 1974

Brooks ef al. 1991 ; Deguchi et al. 2006 ; Cuartas
et al. 2007) > PRZ5(1996) 5 AU LA R AR RA 52
MR T > R 22 MR A R 2R
RSN E 2 - PR R (1995)70 Rl ol e
FRANEZ 10% - (HH RN - 207
IR < RERY I W R T R BEE A 1
2 1T 5 2 g R NN 2 B B P o5 o R
BAR o AT E R R S MG R 3R (42.5%) LA
1999 4 1 H » KIS AT HLEME T HI &/ R
BB IR /KA T R B« e (B B SR B
1998 £ 5 H(6.36%) 5z 6 H(4.13%) » HHNELF
&l I 3o [BER & 445% 300 mm > HH 2 HEEEA
B bt H RN &% 100 mm DL [ SHAERR A
FoR RS E R - SR R -

= ~ MR pH {H.Z 5Bt

i [ Y VA ARARIRE PRI -1 L ~ A3
Wh ~ IR AT AR O L pH fE > 476
FFAWTEAG ARG  RABEMMIR & I FIRN 7K 2
% o STEEMATRTRERIRN /Kb (LS 1987 5 &
221992 ; %] 2000 ; Cronan and Reiners 1983 ;
Parker 1990) » MG AT R A ER (L B AT E
BT 88 26 B4 e (Schaefer 1992) - Miller
(1983)iR Fopkiin-E LA STk Z BT S F BEMAR
AR pH {E[#{& ° Cronan and Reiners (1983)2%
BEHEEBME S NHS WG - fE R R
B i IR S AR PR R BRI AS - FT LA e
AR pH fiE -

TEAMFEF EERZ I ~ 2P /K Bl
Uit » =& pH (HREEE 725 (ER 2) » G /K2
pH EHEASI R EH 0.84 SRR pH fEHEAR
SRR 0.28 » EIFRLIRG - REERZ %
IR BRI pH BB 55 FERR PR I ECRR
FRATBRARE AT - #ERZE7 /K pH {HEL SO,™ (r
=-0.311, p<0.001) ~ HCO;™ (r =0.543, p<0.001)

SATTEERZ N TR /KE &K

HEFAER » SURHER A2 2P /K pH {IEHE
FRRES. > it SO NG KITE B - i
Wi HIEL NOy (r =-0.435, p<0.001) ~ SO,> (r
=-0.427, p<0.001) 5z HCO; (r =0.544, p<0.001)
SEEMR - BUREL pH ERYIRER 3 228
NO; ~ SO 4 > 15 Chang er al. (2005)5¢
TEEE RS b Wt Sk T 2EHE -

BEF(1992)FE SR — SEMIPREL R KT
(1999)ELHIRR ) ez AR it B pH i
BRI [HIE » ARG I A Rk vk
KR pH EEAMI RN = (RS 1991 5 &
21992 5 #F% 1994) - HouBao et al. (1999)3
BRI N ARG I E TR R £ A H e
R /K R pH (ERHE - RS
R A B8 s 2 ¥ /K R Ry pH B BT -
Pedersen et al. (1995)RIZZ AR5 %S pH B {ET
HE )12 RAEER KWV vA H & 522 21(2000)
TERR T RE AT AZARRERY » AR ARER LK
AL FERRB ARG R
ARSI - I DA R A 722K
AR RS - HErnait i Eas
ARt T MR im0 341.65 peq/l - HIAT
B R K KRR R ARV AT #
DAt 7 35 2 Ay B i i B [ - o 722 B
25527 peq/l > RIS E AR 2RI pH
EEE —ERE i -

VU ~ ZEEE K BT B 8 55 3RS

B RS 2V K R R A5 TR T 2 58
FREIE 5 SIRAEMREBEARB RN K
ZIENMRE > SRR A e fa SRR T
AT LUk (leaching) H B 2108 » IKBEHALES
57 2 PRI 2= G /K« Wang et al. (1997)
AR E RPN K HFFERER - Ran gk /kak
ERIILL KR Mg s I RsRe s - i
EER MR R 2R Y& 7K o Parker (1990)H56E
ANRIRRS 28 I B R R A0 B2 PR B 43T s
%8 2 E B K>Mg>P>CI>Ca>Na>S0,>
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NH,>NO; » BUARHSE Z A5 IRAEAT - siibkvase
KE » KBRS H YA AR i T
(Lian and Zhang 1998) o [KIEs{EAEiEd K ig
DABfeFREL7AE - 1T HAESAALBAPAT R e 22
At A HRERTRIE A T 15 ARSI SR
R ILAE % Y)3%E 20 (Johnson 1992 ; Reynolds
1996) - Ca* @ k{7 B I 2L F (017
PRl > PELAERRPIRT T Ca® ki3S KSR
o MT BB AE A Y Ca™ Bl K2
(Johnson 1992) = ARARY A K* ~ Mg® Fil
Ca® 2 F i [k E i > Na ' HI ERLAEEE )
ERE > HAEMRAR IR N = ZE R H 52
71T [% (Cappellato and Peters 1995 ; Hansen
1996) = Reynolds (1996)53 470 B A R ARE 2
PEINEE I (sitka spruce)[ERY » AR BARNRT
K FEE 2R EWREER > 1 Na* K CI Rz %]
RIREHIRIE ~ BT ACHA S R 52 2 -

FF LR TR RS BRI - B
TR GASFRIRIRE » ARG & S B R (LIS A
Yy~ EREE) ST NH, B NOy™ » ik
RYHAY NH, Eil NOs k4> (Parker 1990 ; Neary
and Gizyn 1994 ; Cappellato and Peters 1995 ;
Hansen 1996 ;  Aamlid ef al. 2000) » JLHAF4E
R 52 5 RS BHER(Lovett 1992) = 71
BRSNS EAZ ARG NH, B2 NOs#7;
B S » MEBLATE SR DI R R © NH,
SR 2R 7K (3.00) EilsRfi (3. 16)AHE » B
7 NH VA HERERE  (HERR NOS TGN
TRELB 1AM LR K (4. 162 EET S - AR
FROR BRI NOy AT RESR FI SRR R B BE &
MK AR e (A Ak NH,
U NOs I IN » RIEEAGm R i IR B 2 K
NO; I IR E A NH, (Lovett 1992) o

ESOYUHIE B2 SO,™ B CIegik /K bk
TRIEIRBAREARL - LEZE K R AREAE
2 Fedq o BRI IR BIES S04 (7.53) % CI
(8.19) > HEHIFERFE T SO ke CIFAIE RS AT
FE DRI AT R R A w8 B 20 Y SRR T 2

(Aboal et al. 1999) - SRR SO& % CI 38
TR EEZ TR (washof) » FEFEHER SO4™
A e SE R E A 4% (Lindberg 1992

Mitchell er al. 1992) » Tfij ClI BiliE & & Whizaskm;
Y F FfERA (Reynolds 1996) - 21(2000)73477 3
TG B H /K AR B » B /G
Jetsfiphi H ~ F ~ Na A2 ARpRERIR/KEY HCO;
SMEREIE NN MG 2 REED 1.50 F] 65.49 < K
et ATERLZ TG - BT 4% K F - H
SRR HCOs AN BRAS Bt EE s - 27
FAMIZ RS 1.18 (Na")F] 21.89 (K) » 53
FRISE AR 1.83 (F)E] 90.41 (K') » EURERIR
FRE TR B iR 2 2RV K B RS BIA -

BN+ %] & ot = Faniji

AR B RS o e 7 A T A R 2 K
T8 — AR EHRZITRERIWRE - 59— RS/ iAS
R T R LAY 25 T 3 P 0 ) 5 I e B
VA HEHAIIRA LS (Johnson 1992) » A i
TR B 7K A B 1 B RN 7K A B Y 72
5o GRS AR KE - KR 1
A > Ho5h A& 33.88 kg/ha/year > L
Ca® {5 A\ 5 28.86 kg/halyear &5 « {EE%
RS MR B g K B A KT
52 kg/ha o Jfi LAF S 7 A RIERARHBATIAA 20
kg/ha - A RS K SR £ B
B Ca® = W13 i A I ¥ 25 [0 B 2 bk Hb
(Reynolds 1996 ; McDowell 1998) - Mg*' 7ERy 7k
FRAER AR 2.57 kg/ha o (HARARY SR A Z S
4.02 kg/ha > BEORESS SR FREYIMRA © Na 328
KEWRE  HIEMEY)AED TR R LY &
FH[K(Ovalle and Filho 1991) » [ 5 Hb s AT e
TEIGE » LSRR Z 52| » IR AR
WY Na"Z g A BRI ARE o A LehfeDAsE
G F(KT - Mg™ ~ Ca®) 2 IR AT
BRI R TR e T 2 BBENE
T R R B A & i K~ Mg™ ~ Ca™
WSS SINE > 5 [ B Y fE I 5L T
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RS » PRI AR RE R B TR AR T . RE
(Liechty et al. 1993 ; Austin and Vitousek
1998) - FRAHFEHY H VPl A RSB EBOKE
FoREE N TR HRELE R g o
JREgReE EAT HAIRE

TEMR Z I RRARAN G 1 TR A Sl Bt
HOE R EMGERATIREZ. NH, R NOS IR (81
MBS » IR e PR B TR St ~ ZRAf
K A RS E S IR P A B (Parker 1990 5 Cole
1992 ; Neary and Gizyn 1994) - Cole (1992)25
i N FH B IRER & B ERZ I U
(sink)Fy e - PRIRRCESE ~ AR A= AE
Yy~ BB AEEUEEAZ(NH, -~ NOS)
Z(2000)/E = HH LR T RS /KEMSTE 3 FEA
[FEIR RN » BB AME R NH, 2 1
J& - Wang S5 (1997){E &1 LI ARFASEMHET 7.2 Bt
FEINEEH NOs IMRGTEIR A < EAES ADT
BRI Z NHy R NOs I 2 4E (R E
Z B G 0 NOy 3 i A B GE & #2438
kg/ha/year » iR A M 2% BURNE Y
RN Z ©

Adams (1999)70 553t Y Z U o i
SIBERINCSCEE - TR 1SR S A K
FEHY ~ S IA Y% - YA REH - 5
PRIV St Bl - INBE R R
ARG FRAAR AR RE A BN - ZEAEHY © Chadwick
and Kuylenstierna (1991)i72RE RENTHIF N
AT S AE 20 kg/halyear e BT 52 ZE A= AT
J56 > RIFLIRE N TR i A RE BRI A MR o
15 kg/halyear » ff I —FRBIGRAFAIK 1 KT
ORI AT 22 - BE(2000) A o DT L
Y 7I 8 420 (NO5-N+NH, -N) .2 iy A &2 55
11.35 kg/halyear - [f] 18 AL A2 AR Y R
E AR 19.54 kg/ha/year » [fij Liu et al.
(2006)FEr 35 FABAMI K AR EZ = H
4 12.30 kg/halyear » PRIFEAR IR . TR ETNEL
i A TE R RIS B R -

PR 1 T e R AR RE S i R 3 N /K I 2 1Y
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SRR > SO HIARIRE B R BB R S PE R R
(Kennedy 1986) © FRAIRTH SO4™ = ZLH F #21T
[RERIMRE R 225 H SO, » HATHSAEYINI SR A LIEL
B i(Mitchell et al. 1992 ; Neary and Gizyn
1994) K| LA R AR & 2 R AR S B
FRAIRE T SO AR EHTFHRE T (Mitchell er
al. 1992) * {EEEHE I AMARAR  SO4™
HERARFRREKE] 2000)  (HAERRLR AR Z
VSR TRRII S DRI B TR AR AS AR AR SO~
RSN ZKI T 22553 (Wang et al. 1997) - K545
DU R s H AR s 3 - (NS
BAZ T A SO i A & AT 4.88
kg/ha/year > BHLEZALHINTZK SOL i A K 25
kg/ha/year (Chang ef al. 2005)Z{EFEA  RIFEA
EZ B YN e EAT A

2
& 3

AT 18 FLEGERZ N TR SRR
BoH > HAPHZE RS 86.39% » Bl & 5
W 1.15% » B & S ERNE 12.46% °
A ST 2 [ R U RERZ A HH AR > A&
PREERN P ECA ORI 72252 - AER SR A 1A
PR B 3R 53 40% o BB AREEYR 7K pH (EE]
SO, " HEE AR {28t pH {EHIE NO3™
SO, L EFHRE - MEAR SR A (ko
5 AR HY3 A & £3-0.03 kg/ha/year >
FoRGE RS HEET > 1 HCOy
19¥ A B RS 53.23 kg/halyear » R HIRTHAIRE
JIRTEAN > IRIFLEREERSIT S - SRR
R EA HRRE

E S

ASLEY 5 R 5 8 Y R Rl A A
Fe AR DR IE ROA SR 2B © MRS
TR BNEF MR AR - BRI AR R 1
B - AR — G -
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71 A SRR

TIRAE ~ AT ~ MRECEE - 2000 - HEATAR
B EIREH RS - THEMEES
I 33 (3): 355-370 -

JAIE ~ YLK © 1963 - [SRYIREA[FREA T
L HIE © BB LR EUREL K g
MEBE SR A S G ERERS -

JEIE ~ VIOKHT © 1964 « BRI AR T
HRLZ FE (B K s - GiE
REL R TP B AR B 5 2 B & PR
ey -

MAEEE ~ BRIGHE ~ BRIIEE - 1991 - REEEEREE
KUK R TR E ZHSE - K E AR
FFFEERE 5 (2): 67-93 -

MRS IR © 1995 © B = R ERRME T S 1A
A © SRR EENES R -

PRERK > EETL ~ B - 1996 - SE AL
KR FE ZERRMR T I e PR 3 o
gt o IEMSERIEE 11 (4): 393-400 -

MRAERK > IR ~ AL~ 107 - 1998 - 47
LR BEAR AR AR B S U R -
FEREZT] 31 (2): 153-164 »

IR = © 1976 - SIERIEE R N TIEMZIK
TIST - BB B 2 S iR

=E

PRIE = ~ fE2CR ~ BRKRFD < 1974 « 542 - 1)
TG AR 2 WFE(D) BRI
MR R TR 8\ -

FREGRA ~ HEETAZ < 1991 » ASRMIE Sk AT
Moz AR - BB Fe i 2= 11 6 (3):
229-248 -

IR - 1987 o HALTEAE /S E RN AR
B o B VU BRI S IR AT R S i o
£ - A RERE THEWRA - p.
175-191 -

STRHE ~ B - 1984 o kiR B e KTy
7K Rk B2 « MBI SRS 2
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427 5k -

IR - HELEE o 1983 o FRVERE K RMA R
R o TPEEMRERZETI] 16 (1): 79-89 -

SIS ~ B ~ BEIER - BESER] 0 1992 - i
TRV AR B W5 ~ KRR
VTR K PTRTRIG ST « TR PeER (RS
JUF—FEtE R -

BEESL - HESL - STEHE - 1987 - BiEHE—
1 R AR RE BEAOPR et 3 17 8 RS e P e LA
BB 2 - SR VUE 22 5T A2 B
fiaraT EramaCse o p. 155-173 -

R ~ DU ~ BhSSm - BRIGHE - #0525
BRAAZ © 1994 - JRUEHMELRERY BLAR A 2295
7K pH il F B BL TR - S R E R
HrgeERag 8 (3): 83-97 -

574 ~ FEYLE o 1995 o SRy KRR
BEPRFERY SR B B RET - MRS BTt
ZedR R 10 (4): 447-457 o

gEAE®E) 1995 < SAS For Windows #fi=13H1—
AR - AR ESEE AT -

TRFEE ~ Bl - BREEE - 1991 - BLRIZK
pH fHEERLAET-RE(R o BT G R R LB
g2 31 (4): 88-98 -

o ~ BEEA] ~ AR ~ BHURET < 1994 © |5
AR IR B T 4 T A 3 R A8 A
RN WTE(2/4) - BIEERHE AV
FeRE L/ = R T SRR T B
ITHCR RS E B SR Bra /H) - 74-98
E o

TERE < 1964 o A2 AR SRRV E R &=
Z R - G R MCER R TR 2 94
e

TERE - 1965 o EEARI S S AR A R
wERRAE - GRS MeERETERE -

TEREE < 1966 o RANFEHZERIFA SR B AR RN
W B - BiEEMEER R T

Pz =

=
BIZERE - 1980 - 5 EERIAF CUERE - p.
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138 o BT HEURER ~ SEAMRE R EE
e -

BIBITE ~ FFUT - 1997 - BTk =A0
PRI B - ISR 12
(4): 379-386 ©

BIHIRE ~ BTI1T - 1999 « BRF/KAIZEEEKHIZK
SRR =R - MREERTTES
F 21 (2): 51-59 -

BIHIFE - 2000 - IZKFACEH /]2 —fEpks7k 1k
B, o BT H B SRR ER R ST
sl e

FREIFE ~ MRIETE © 1997 o ESAHTRARMERERL K
RSSO G - TR R ET
30 (3): 257-268 -

FESEF] © 2000 i Al LI R K E R BRI
DUt - RIS 2: 21-23 -
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Abstract

In order to examine the diet of the salamander Hynobius sonani, a total of 14 fecal drops were
collected from the Hehuan Mountain area in the central Taiwan. The prey items in the drops were
identified with morphological characters of the fecal fragments, such as heads, abdomens, chelicerae,
palpal organs, legs, cerci, scales and wings. The results showed that they were consisted of 2 classes and 8
orders of arthropods, of that insects of Order Coleoptera and spiders of Order Arancae were the most

abundant. The diets of H. sonani and its congenetic species were also discussed.
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(Porcellionidae) i E ¥ & 2% (Ihara 1998) ;5 1]
AR H AR %4 2 B B LU (Hynobius
nebulosus) 'S N I DL & 5 45 (Oligochaeta) £
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B o MR I LA & - H AT

SE R I LU R AT

BZHM 97410 H 8 H
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(Lepidoptera) ~ & 1 H (Orthoptera) ~ #: H
(Dermaptera) ~ &% H (Psocoptera) DA Kz ik T #il
(Arachnida) .2 W] Wk H (Araneae) ~ #t W H
(Pseudoscorpions) ° £% H th DIU#S#H H £ X &
% A5 26 K HAURMRH 16 X 0 DL

< 1 GEsbE IR S AU PR AT

EERE 14 X5 5% 3 HEGFTEEMEX
1 81% (BEEH# HEMW) SR BLE X H
53EE2FlE 1a) -

el B ity 52 X fE4f 14
PR A AR Lt 2 e LR LA
TERREYIPIE - HEER DA H &% - 4%
i 26 X ZHEEETT M 6 B 4
A EA e Bl (Carabidae) ~ [ # & B
(Staphylinidae) ~ FEZaEH(Dytiscidae) ~ HEZHE}
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eftafH(Lagriidae) (Bl HvHd H £ RHE)
Vb T IR E R b2 E 1b) - H
Dlkg#aaih(12 ER) S 1Taakh 8 ERME

Table 1. Fecal fragments analysis of the salamander Hyrnobius sonani in the Hehuan Mountain area

Class Order Family Fragments Fecal drops Counts
#l 2 #3 ##5 #6 #T #R #9 #10 #11 #12 #13 #14
Insecta  Coleoptera Carabidae ~ Wing, head 6 2 8
Staphylinidae Wing, head 2 1 1 1 1 2 2 2 12
Dytiscidae ~ Head 1 1 2
Curculionidae Head 1 1
Corylophidae  Whole body 1 1
Lagriidae Wing 1 1
Unknown  Thorax 1 1
Diptera Head, wing 1 11 2 3 3 3 14
Lepidoptera Scale, hair 1 1 1 1 3 7
Orthoptera Abdomen, wing 1 1 1 3
Dermaptera Cercus 1 1
Psocoptera Whole body 1 1
Arachnida Araneae Leg, chelicera, palpalorgan 1 1 1 1 1 2 2 4 2 1 16
Pseudoscorpions Chelicera 1 1
Others Plant leaf leaf leaf wood leaf root leaf
Shale 5% 30% 5% 10% 5% 1% 2% 10%
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Fig. 1. Percentage compositions of fragments belonging to different arthropod orders (A) and to different

coleopterous families (B) in the feces of Hynobius sonani.
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B R Squalidus ijjimae (Oshima, 1919) FsEERHTE » (£ G EHR AR FER K
R BN K SRR SR B A REBEEEE - AT AR R BRI T YT - BT
SrATHIE B - CRMRCR AR AR o AR LR f(Clarias sp )N TEHGHEE
B {[E s R R SH L\ W) (luteinizing hormone-releasing hormone analogue, LRH-AYE &4 #H1T AL
fEAEL RN =0 EI TR B R - DA e = SR .2 AR P 7S PR £ 1 28 B A s -
B T Bl IS R iy BEGE B Ee A T N BRI A M Bk - G P R T S AR BRI
1BE - A REUR - B R T BRIV A /K AR TR AGERAL - FAONINEAEES 111 mm > £
ZEH ~ e~ YRk BARRGRE - AR 24-26°C FUEREEHRFIAE TR S hr (5 HAS) #E ARSI - 12 HAS
ATEZEEES > 13-14 HAS n]EIEZE] kB A5 » 39-48 HAS Jipfl - Wb S = =R 3.4 mm
RS 5 K ATPHAGEE R AR 55 0 REBIEEIRE S 56 11 REEHTE 5 15 KEERT<e
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523 KIEREH A S S 56 31 R H s - IR BRI RIP BRI -

Abstract

The Taiwan gudgeon Squalidus iijimae (Oshima, 1919) is a small native freshwater fish, inhabiting
in brooks and small lakes of the North-western Taiwan. Due to environmental deterioration resulted from
habitat destruction and water pollution, its population has been gradually declining and becoming rare or
extinct in many parts of its original ranges. We induced spawning of the fish in the laboratory with
injecting a mixed solution of LRH-A and grounded pituitary glands of walking catfish (Clarias sp.),
observed its spawning habit, and examined its embryonic and larval developments at water temperatures
of 24-26°C. The fertilized eggs had an average diameter of 1.11 mm. They developed to the stages of
gastrula at about 5 HAS (hours after spawning), and of embryos with myotomes at about 12 HAS and
with heart beats and otoliths at 13-14 HAS. The larvae were hatched at 39-48 HAS. Newly hatched
yolk-sac larvae had total lengths at an average of 3.4 mm. The larvae started feeding on 5 DAH (days
after hatching), and developed sensory buds on 9 DAH, dorsal fin on 11 DAH, anal fin on 15 DAH,
pelvic fins on 23 DAH, and scales on 31 DAH.

B © S ERARAY - A TSR TR - S
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(Cyprinidae) ~ fiii £l (Gobioninae) » F-HIZ
ROl B ~ AR Iaigaty - GEaisafy -
i WA LHIES Taiwan gudgeon (SR T
19865 ¥ 19935 [ Kz F 1999 ; i k255 2005) -
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W 1. B R Squalidus ijjimae (Oshima, 1919)* A, BIIGINAEEHIISZIEIN B, IR
PR 9 RAY S B BIBHAR (O Bl AR (D)RYIESR 2 5 B, Wi 27 RAYF » CASATLABIESESE
HI#E < CEHIR=1 mm)

Fig. 1. Squalidus iijimae (Oshima, 1919): A, embryo beginning to cleavage; B, newly hatched larva; larva
on 9 DAH with sensory buds on head (C) and tail (D); E, larva on 27 DAH with scales clearly observable.

(Scale = 1 mm)
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% 1. §RESIRHU Squalidus ijjimae (Oshima, 1919) SZRETIHASE T2
Table 1. The embryonic development of Squalidus iijimae (Oshima, 1919)

Hours after spawning Developmental stages

(HAS)

4 Morula stage

5 Blastula stage

6 Gastrula stage

8 Endosperm seal time

12 Myotomes observable
13-14 Heart beats, otolith observed
39-48 Larvae hatched

% 2. BREICERMN Squalidus iijimae (Oshima, 1919) fai2E 502
Table 2. The larval development of Squalidus iijimae (Oshima, 1919)

Average total

Days after hatching N
(DAH) length™ Developmental stages
(mm)
0 3.440.0 Otolith observed, head occupied mainly by eyes
1 3.940.1 Pectoral fins developed
2 4.1+0.4 Swimming bladder observed
5 4.4+0.2 Esophagus observed, feeding started, tail fin emerged
9 6.1+0.7 Dorsal fin and sensory buds emerged
" 75413 Swimming bladder developed to two sections, dorsal fin well
developed, anal fin emerged
15 9.1+0.7 Pelvic fins emerged, anal fin well developed
23 10.8+£3.4 Pelvic fins developed
27 16.5+£3.8 Scales clearly observable
31 18.741.2 Scales well developed

Y Average sample sizes of 3-5 fishes larva for each of the developmental stages.

(b) AR hfE (c) Gompertz R (Ricker 1979) :
TL = exp (1.31+0.06x7) TL = 3.43 exp {2.78x[1 — exp (-0.0298x1)]}
Horfa 8 B R O B 0.06xexp Horofa 89 B R O B 0.28xexp
(1.31+0.067) - Hofictii sl < =iy Adjusted (-0.0298xf)xexp {2.78x[1-exp(-0.0298x 7)] »
R* {5 0.90 > Residuals 5 1.31 ¢ TosE Y R s itny Adjusted R? {iEfS 0.89 »

Residuals £ 9.67 -
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25 r

TL=exp (1.31+0.06 ¢)
adjusted R* = 0.90 8

3]
(=]
T

Total length (mm)

0 5 10 15 20 25 30 35
Age (days)

B 2. 85 KERM Squalidus iijimae (Oshima,
1919) FyFa R AR -

Fig. 2. Growth of the larvae of Squalidus iijimae
(Oshima, 1919) after hatching.
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P& B i I ARG - HEEHER S SR W RELLZ
RAESN T 2 T -

A FERE Y A2 R DR — A i/ N £
L, > BIEEZRIIL TR REPEDN - BTN 22
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HRE EAHT » BN Ed A S BRI K )N
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Regan, 1908 ~ {65/ IMiEPuntius semifasciolatus
(Giinther, 1868)EE1E M G fiF Matzia formosae
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2008) > {H[F] BRI B H BRI KM Zacco
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$RfmA(Sado and Kimura 2002) -

B ISR {7k AT 26°C IKf - R kiR
EZF 7R 47 degree-days > Bil 534} 3 fifi/ VAU [
AR AL R INESZ S ONAE 7K A
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2008) 5 T EIAENTZFEINAE 26°C I - el
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degree-days ; 3 g [CfiR <2 R IN R 7K 26°C
(EREE R 24 hr BRLCEEEE 2006) » FERAER
F5 26 degree-days < ELERAL S AT A > B e FGER
SRR EAT Ao 3 N 1.9-2.2
%5 (Chapman 2006) - [F] JERE ) FAE(H A
[ Zacco JEFAHH > 1E/KIRAT 26°C I » SZFEDN
WL IR AE RIS A 40.9-62.3 degree-days (Z[#]
(Sado and Kimura 2002) - #EJHIR b RFREIAHE R
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HREE FE RN BEKR R WE 28 (b
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REA BT fi A /K & B8 N EHZ A T T T/ N
REES > MM AR - (HARS KR <7
A DB A Rl i B — i S R e R R i e
BT > B it 3 NS REAE B
[ T LS 5 ) i /KB T RE A /K R
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FolRIE— 801 (HA I R BRI
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il A [E B X > o DL(b) i R AR I XY
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()RR R E(c) Gompertz R » HIf
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K o HELhE TR Bl Rt B 2 8 SR T F
AL > R R TR EOK ANV ARBE M SZ RGN
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RN &k Mg K & Metzia mesembrina (Jordan & Evermann,
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Induced Spawning and Larval Development of the
Large-scale Lesser Bream Metzia mesembrina

(Jordan & Evermann, 1902)
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#H %

KM R Metzia mesembrina (Jordan & Evermann, 1902) » 385 {F S XSG N E 2 IRERL
Bk > R B TR ARIEA ST B A D S B AR R - IR HAE B AR PUETT - AEBFIH AL
fEAE AR FEN = S TR B R - DU i LR < R P ~ SZAE OB e B
12 > WIS BD T R i o LS 3 B SR AR VRt (USRI A - i
iR JEELAE VT B ARER I TR R o KMt MR - LA DN A /K AR B | S ONENTRAS 1.3
mm - FEHH BN o wiPE HARREME - KR 22-24°CRYEREE T 30-35 hr JiRMk » APIgREIR(E 31.2
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degree-days » LT RIRATES 3.4 mm > WEHERES 3 K n]BRAAEE AR - 26 4 KBISEREE
5 7 REBISENTIRIB R HRE - 25 17 KIRERGET - 56 30 K BIa#E - 28 36 KAl
TERBISE - IR TP A, -

Abstract

The large-scale lesser bream Metzia mesembrina (Jordan & Evermann, 1902) is a small cyprinid fish
native to Taiwan. Due to environmental deterioration resulted from water pollution, habitat destruction
and introduction of exotic fishes, its population in Taiwan has been extinct. Only a small population still
exists in the Kin-Men Island. For the conservation of this endangered fish, we conducted its induced
spawning in the laboratory with injection of a mixed solution of grounded pituitary glands from walking
catfish (Clarias sp.) and LRH-A. We observed its spawning habit and examined its embryonic and larval
developments at water temperatures of 22-24°C. Fertilized eggs had an average diameter of 1.3 mm.
Larvae were hatched at 30-35 hours after spawning. Newly hatched yolk-sac larvae had total lengths at an
average of 3.4 mm. The larvae started feeding on 3 DAH (days after hatching), sensory buds were
observable on 4 DAH, and dorsal and anal fins emerged on 7 DAH, pelvic fins on 17 DAH, and scales on

30 DAH. Scales of larvae were clearly observable on 36 DAH and the appearance was similar to adult.
B © KW IMR - N L8 - Wh3s - fnss

Key words : Metzia mesembrina, induced spawning, embryonic development, larval development
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% = ISVIVINEEYIEH= 5= 31 v N2 =l A RN

IRAEREIA: SRS L BRI - DU INIIA Y e

KAGHG G Metzia mesembrina (Jordan &
Evermann, 1902)&f##f2H (Cypriniformes) - fif
El (Cyprinidae) ~ fif15iE}(Cultrinae) » FHE 5%
AN RIS R R MR ~ RIS KR ~ =R
TR A £ BRI - S35 large-scale lesser
bream (Chen and Fang 2002; [ 525 2005) °

R Mttt MR B AR Mgk e » B

AR R (AR 2005) - AESAERMS
fa e SR > 2wt B HERIRR B 6-7
AR - HIRRTE 2 - ORI IR B A
e - (EE TR - BB
(BRECF 1999 ¢ BRURR 2005) (& 1A) ©
Kty K ZAE R EAR TR A FEZ
PRERRCER - (BB RS R A R P A AR
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(BREST 1999 5 B zak 2005) - H AR
bl FEFR M) BBPAE R (MR 2005) © HE
EIPIEEliS =R RN YIS BITRE S SEF NI 1Y 54
H o BEREE > 1 EAMSRERY S [ - CRE
B > R - AETTBBREE RGNS R
2008 £F ¥ 5 EOK FUEHE IR ELR B R ST
oh > ERGRE A RS AT e IR B I F B
o (255 2008) - HETEFIROEFESE > B
FEBAIEDE M > S RS RE » (HFH
JiZRi5E ennithsiE S A I

DAL - Rt oA AL e M Bl
HOEFH R LETHY AR « AWFFEREHEAIR
e iR T & - N T8 - ZRINEE
el R A RS E R - BRRT IL SRR B i
HE ~ oM LR ELEAE - SRR IE
H - WIS RE R A it i A RE 2 MR B A B

TGt — DI fR B 7E - AT —Se BEATER U

R I7 R

ACEL g P Bl FH A K e e PR R SR I
AEEBEERN mAFORERSMRZ
ErEE) - BIEE BRI AL 2008 42 H - FE
KB RIERS 24-27°C > pH 6-8 > FAOLT 12
hr o AR Mg FCRIE SRR AR 52 > i
G e % - BIBEAAETT N T8 -

AT N T BTERAERIR - Popanisa (It
s & i 9 ) JL 14 £ 5 DL 400 ppm
KK LBE (2-phenoxyethanol) i o JiiFEHF
TR ST R B L - B R
AR R f B AG EE BIRRE - R T
AR -

- SHERIF RS H 13:00 - 55815
19:00> EHHRISYER SR (Clarias sp.) JIE N EH#E
PR v M O R 2 (luteining
hormone-releasing hormone analogue, LRH-A)
REH > TEEREAFG TR RS N E

HERFHEER 10 pg/g » LRH-A £ 0.2 pg/g 3 A%
B TR B R AR A 0 BERIIOA AR A
% o

IEMRIEA SE AR ~ B B A
Fro DA AE SR 4 - BiEmmbu E DA
o R 2N S -

FEYN R R RS TR I - B T A2 AEDNE
TN T 285 WA ZEHITE 23°C - BR
LLH BE ¢ 82 #&  (Topcon Profile Projector
VP-300) & BHEIEZSHIERIRERAL - [FIRFHL A
RUERIMER B ML KBTS &R TR
IN#H 2 EIEfE (cumulative temperature)
(Handeland ef al. 2004) -

Wb . FEERBRENATL 2 - /KU
{E 24-27°C » pH 6-8 > A 2-3 RIBRMAH T H#E
IRf - FIBHAAHS H KA B R, - DU A i il
N TWIA f i B RHE B AR - fRHRE 3 hr 8RS
1R 1 RILAZER 5 R AR HNE IR2ER -

T IRACERER T 15 HEHAL 3-6 R
IS (total length) - IEIZILFRIPRER
#HE  HAEEETERMCEREIPE - AR
FUEK MR FAEEITANRIINS 95% 21 (ethanol)
FRERAT o BEAF > B T BRAT R IR F B
Rz o AW 7E DU 87 5 A =0 (linear
regression) ~ &I, (growth curve) (Geisser
1980) B Y Gompertz £ 1 i 5= 5 =,
(Ricker 1979; Britton and Harper 2008) {7
Rt et HE R B L -

# X

— ~ FEAETE

Fifa B - SRR R R
(Bl > JCHE R Bk SRk
TEAEESE S BEA) - thFER L farg Rk A RE
3 o pREVES > BRIERIETTIZA - et
MIEROS - AR AR PR -
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= EDNE R E DN

R RAEAETESI5E > #7 4 hr (] BIEE]
RIS - HIEREIRE R LA
B 9 hr (RBAIGEEDN > A6HY 11 hr REEFEIN
el > S TR | 500-600 FT -
FEDNZ B A A EE sl B >
TSI UTRINLIES © BR& RIMEZE R b5 B R
OPRLR Z B CAZEREE RS - s B

C

RSt iR N\ T8 R

o ZUWRARZREN > ENEVHEE - &K
Rl - PR > AR ZAEIN > thiA
R REE - BRI R -

=~ faIVRER
K gt I AR S NS [EDE > DASHT 13
mm > FEEIHTIETRGIESY (8l 1B) -

D

B 1. KW M Metzia mesembrina: A, R B, 245 HPlta#E ZING: C, M A

D, W 11 REYME] -

Fig. 1. Metzia mesembrina: A, mature female; B, embryo in egg; C, newly hatched larva; D, larva on 11

DAH.
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25
© Metzia mesembrina o
20 F ® Metzia formosae o
fg o o
E 15 bk & 2
=
[=11]
8 o @ °
°
z 10 P .
e °
© o
5 [e28
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0 1 [ [} 1 [}
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B2. KGR (Metzia mesembrina) BTG IGHR (Metzia formosae) FE LR -

Fig. 2. A comparison of the larval growth between Metzia mesembrina and Metzia formosae.

Fel. Kt M Metzia mesembrina (Jordan & Evermann, 1902) 3755285 iEFE

Table 1. The embryonic development of Metzia mesembrina (Jordan & Evermann, 1902)

HAS Development stages
4-5 Morula stage
5-6 Blastula stage
7 Gastrula stage
13 Myotome observable
18 Heart beats, otolith observed
30-35 Larvae hatched
Py~ fNsEE 13 HAS n#{Z2IILET - 18 HAS oAl
4-5 HAS (hours after spawning) #{Z/F5 - BRZZ R OEBRE) - 30 HAS faiBatalt - 35

WAL 32 K IV A SEREH - #97E 5-6 HAS &H(RH - bR iEF & 28.8-33.5
HAS 3 AZERH - #5945 7 HAS #EAJF IS - degree (°C)-days (3= 1) S5 31.2 degree-days °
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h~ R e EEE
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IR -

5 DAH HyfHilkfg g g o 4 -

7 DAH Ui - ] RSB R RS - AT
HEFRPEIAT -
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fgRE TS KEREERME (& 1D) -

17 DAH By » MEEERRALAEE -
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iy

4
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N~ AR

R MR EX AR F e R e e R By i A2 L
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RSt iR N\ T8 R

()RR

TL=3.49 +0.46 x ¢

HrfarERE# RS 0.46 (mm/day) - H
P S B adjusted R* B 0.94 «
()RR s

TL = exp (1.45+0.05 x 7)

HoAr A R R O RS 0.05%exp
(1.3140.05 x ) » FJid 5@ B &= il A A =0y
adjusted R* {E 0.91 -

(=) Gompertz M, (Ricker 1979) :

TL = 3.41x exp [2.07 x (I — exp (-0.053x
)]

HA R AR RS 0.37< exp (-0.53x7)
xexp[2.07 x (1 —exp (-0.053x 7)) |» HfidwEk &
A adjusted R” fEES 0.95 -

% %

TER Mt O s AR RS
BB AR S R e RS
[l > ARER RS SHA R R A SR LR - 2 EUAR
TR RHER RS - HIE R/ - Fhig
7K AR RV » LR 2 YR Y B PR 15 YA
KR (Metzia formosae) ($855 2006) 15 A
NEIZ R - AR T > B R AR
HIER R, 7EE BRI A S A IS
ATRS o (ErEAMERIEE R o AT R EYREE
e BRG] > ARG fa S s
2 BN E - MR ARSI
IINEBERETIA Gy PR o IR B B B 2
BN TR K B R AL E 2
& T B/ K AR B BRARRAMT SZ K5I - STz 2EEhe
AR ARG ~ PR ELER 5T - HAZ
FEON— BYRE AT - BEE R F 8 it
YA RS R - K EE R
] E o B B KEY B K EY IR R
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2. KGR Metzia mesembrina (Jordan & Evermann, 1902) fa 2% 5 E@fE 25 Bl - HUSE

Table 2. The larval development of Metzia mesembrina (Jordan & Evermann, 1902)

DAH Total length (mm) Development stages
0 34+0.1 Otolith observed, head with big eyes
1 42+0.1 Yolk sac gradually reduced
Intestine and stomach observed
3 484 0.0 Yglk sac reduced and started feeding
Gill appeared
Tail fin emerged
Swimming bladder appeared
4 5.1=0.1 WImmng PP
Sensory buds observed
54+0.5 Pectoral fin and gill developed
7 57+0.2 Dorsal fin and anal fin emerged
Tail fin, dorsal fin and anal fin
11 6.+£0.9 well developed
Swimming bladder developed to two sections
17 11.5+1.2 Pelvic fins emerged
Pelvic fins developed
22 148 =11 Began to feed on algae
30 17.5+£1.6 Scales emerged
36 204+£5.7 Scales clearly observable

KAt FCRIT 2R ININIR AT 5 1.3 mm o 5
[F] e EX i X 5 A G (1. 1-1.2 mm) FEK
(FEZ5 20006) » KA RIS AR RHMEAN ] RS2
& (Hemiculter leucisculus) (0.54-1.23 mm) Fi
K1 [F #(Cultrichthys erythropterus) (0.7-0.9
mm) (0 7K A4 A P i 5 P f R i SR =
1976) = LA} » HPFAIAE AR B A b 5 A2/
YR OB N AR a0 5 R A G
(Pararasbora moltrechti) DL Kz &g #¢ 7]\ 2
(Puntius semifasciolatus) 1] 1.1 mm (38 %8
2003 ; FEEE 2008a) HHER B KEREH (Squalidus
ijjfimae) 19 1.2 mm (F85F 2008b) ZF - [Mifilfa
(Carassius auratus) JIEHEERFEE 1.4-1.7
mm (Kawanabe and Mizuno 1989 ; 2| % fA[
1992) » #RI S fHfG (Cyprinus carpio) » H

INCHEEIAFIRS 1.4-2.5 mm (2 1996) < H5AU
REUH A~ B R G A BN
1.6-1.7 mm (Pan 1990) E] 4-6 mm (2] fr]
1992) SEEARCEk o B bbb T HERIA% -
SRS [FIFER a8 - BE AU » LI,
GBS A2 ER -

7 fe e B Y A TG AR 1 52 K8 I M B R
FREL  RIERESIEDE » REDEHEH - HEZ5E
FTIEDN » B 25 B R SZ B UV M
FEE (A A 7K A A= Y it 52 P f JE A 9T =
1976 5 B JAa] 1992) - LEMRLAS R BIE J5m
Kt LRI ZAG IR B3 23°C AYERER
Hh o %9 30-35 hr fiR{b > BR(L R A RS 28.8-33.5
degree-days > 5555 31.2 degree-days » FEiR
(] Jo 1S SRR ) SRR i A /N 8 Y A2 HE DN
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WAL R - 215 g LCR Y 26 degree-days
(FESE 20006) ~ 5 7EEIATAITT 27 degree-days (8
S5 2003) - E{EREL/ MY 23 degree-days (FEE
2008a) o {HAFEFEAYSZ G I AR e Al
RS KR g 47 degree-days (F8 5%
2009) - HARFA A B i ai BHE SE G (Megalo-
brama amblycephala)l?] 40.0-50.0 degree-days
EHZZ L AT#A (Culter mongolicus mongolicus) HY
36.7-44.7 degree-days (11L& 7KAEAYIIATERT
FRATE= 1976) © 8RS IRERHY ~ BNEffESE
HTARLAAES 3 e R AL AT R AR R S HH R K
fifs g AR = BRI T e Ih 3 8 AR 2 S
St S TR U A AR Y 2 R /K A
(555 2008b) - (i AMEt i ~ 5 E R e
RIS 3 Fe A JEAY ¥ B R I /KR
AR S/ - ERIBE AT RERR 2 LA
AR AL IR A B s P B R R
WAL AR I © T Y LRI R I 3
BEIN R /K EI R E T /KIS - (BRI RS
/N (5-7 em) > FEARTEIRIG FRTRERS T RIS
HIERA » RIBEAEA IRAGZ2INZER T - DR N
IN R 2 Y I > DI It A RO B
TR S N IS o DRI IR AR e
7 H R A -

X M Mg L 8 v A AR 7e B R S =5
WG 0.47 mm/day o PR @G GRS
EE IR 2 R R » BER IR
R AR » (HAEEE 10 KBAtA - 2 FEfA L
RS R AR 725 - f255 10 RBAth - K
Mt i G i 0 = ST v 8 15 YA LR
B BEAHREREMERS 023
mm/day o LA+ KB LR F i R R
SR E R R O R R R — 20y {H A
PR AR R (growth curve)
SRECE (Geisser 1980) 5 LRS- ilELEL 3 FHAS
A - HRDL (—) ERSEEHEAE (2)
Gompertz fEfEF A adjusted R* 15 - 5
I () pekehipEist 2] adjusted R €LLRT

RSt iR N\ T8 R

SRR A R IR adjusted R® (K1t -
{EIL residuals & EERT T R AR AR -
DRI R A i EC i £ e R AL B 0 P R O RS
PRy o E AR B Gompertz S5 R
AR o

AL KA R A ) B AL
b HRYISESEELT - BRRRER:
AARRERITR > RMEAER B A /KER BT TR
AT ARG EREE R R R B AR
KRR AT - e B T R OR 3%
TR SRR B BB BT RR K INIBEIE M
T R G FEA S AR ? B IE I R B SRR
AFER « Aitdtta - ERHE rTRE Rt R
R FAAE AR E R — - IR
HAETT K KR E A EE B HEE
IRf » 5% 35 BE BRI BEK 2B RE ) R A2 0 Bl e
FF o MER LA H RN RSN -

E S

AH e RS Rk 75 e A B PR M EIAE
ERHEt ERUTRED - BESCREEY RS~ B
FAFRFISE A Rt T iR Bh A 2 -~ Rosk R R
MEE > I By e B AE bt — (i -

71 A SRR

FLA - 1996 - BRI EFSEERGITINS - RIS
RHRE - AL e -

BRIE - S5O - 1999 - YK BT
B - BT ISR - BE
G -

BRI+ AT 2005 - G YUK
B 550 )% BVH © KEHRRL - 3
o G -

ERFEE ~ B DR - 2008 - Yok
VAT SR R T 15 - 17
BUBE B T LB R (R T 2 R 51



YA Y52 (Endemic Species Research) 11(1) @ 37-45, 2009 45

96-05 % - 7L > T -
WHCAZKAE AR SERT A 2= - 1976 <
TLf - BRI » b5t > FE -
SRR ~ (545 - 1992 » FHEPOK FBIHER(E

=R o B © JE5T - HE -

FERAE ~ R ~ BAIE ~ Hi&H - 2003 < 5
TR (Pararasbora moltrechti Regan)
Z N TEGESE - A BRI &k
22:123-128

FEGLAE ~ RIS - AR - 2006 o 15 T AR
Rasborinus formosae (Oshima, 1920) 2 A
TEGE S S#E W - FrA LY 8
(2): 23-39 -

FEILE ~ BAEME - RIS~ BREEE  E -
2008a o {6/ NI Puntius semifasciolatus
(Giinther, 1868) A T %% 2 Jif } 41 vei %%
B o FEAYITE 10 (1): 35-44 -

FEGLE ~ HEAUHR ~ MR ~ i - 2008b -
B 5 QSR ity Squalidus iijimae (Oshima,
1919) N TEBIEMSIEHE - FEEY
e 11(1): 27-36 -

Britton, J. R. and D. M. Harper. 2008. Juvenile
growth of two tilapia species in lakes
Naivasha and Baringo, Kenya. Ecology of
Freshwater Fish 17(3): 481-488.

Chen, I. S. and L. S. Fang. 2002. A redefinition
of a doubtful cyprinid, Acheilognathus
mesembrinum Jordan and Evermann, 1902,
with replacement in the valid genus, Metzia
Jordan and Richardson, 1914, a senior
synonym of the genus Rasborinus Oshima,
1920. Journal of the Fisheries Society of
Taiwan 29(1): 73-78.

Geisser, S. 1980. Growth curve analysis. pp.
89-115. In: P. R. Krishnaiah (ed.). Handbook
of statistics. North-Holland, Amsterdam,
Netherlands.
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Veronica hederifolia L. (Scrophulariaceae) Newly Naturalized
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H %
ZENBEYIR X2R {8 - GECEE 10 B - A aa D 2R i G il
bl U BE B ZERM (Veronica hederifolia L.) - BEREV) RS VA TBHEGF AR IR » ACEE it - A8y
it ~ A1 A I LS -

Abstract

There were ten species of the genus Veronica (Scrophulariaceae) that had been recorded from Taiwan.

In our recent plant inventory surveys, we found Veronica hederifolia L., a newly naturalized species as a
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T iR R — R 2R

potentially aggressive weed in the central Taiwan. This paper provides the description with photographs

for its identification and a note on its distribution.

WIEER : LA - KB A S - BEREE

Key words : naturalized plant, Scrophulariaceae, Taiwan, Taxonomy, Veronica hederifolia
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%227} (Scrophulariaceae) fEY) EZ /34T Y
BEREM - HERE RV E Bl (Orobanchaceae)
A S HSEEREE S 306 B 5,850 2%
(Fischer 2004) - SEHEYIZEE Ukt X2 F} B
FERB > FLERY X2 EHT 25 B 68 il 1
T~ 1A R 1 RHEEFR(Liu 1998) » 55 kR
B ETEYIEEH R R R EER st E
R ELJE (Fuphrasia) (Wu and Huang 2004; Wu
et al. 2005) ~ AV B & (Mecardonia) (Chen
and Wu 2001) ~ 388 5 & (Mazus) (Hsieh 2000)
ER B3 WA B (Torenia) (Hsiech and Yang 2002)
% o

LLULHN B (Veronica) fEVIAE 2 BR#IH 250
TE(Hong et al. 1998; Fisher 2004) » /34 62R
BR B LIt - SEEYIEESS —hRECHEL 1 10
fE(Huang and Huang 1998) - AAHE @ ARG
FUER ~ BT A BRI o R b Y I o 22
PEkM(Veronica hederifolia L.) -

o FE R 12

Veronica hederifolia L., Sp. P1. 1: 13. 1753.
E = LA Fig. 1.
TEINEEAREY) - THEMM > $14 - A
2 » 5 10-15 mm > & 6-8 mm > WEDGHT » 56

ez HW] 0 97 4 10 H 28 [

Accepted: October 28, 2008

Ui EIEE - FEM] > TEA BRI - =HR - BReR
WHERTHE M A 2% - FEERE - 1£5£.0.8-1.6
mm > BENECRE FERAET - AL NESE
5 TERR 4-9 mmo B AEEATRE B 1.3-2.5
mm ; ZEALREJE > B 1 ocm s E 1-1.5 cm > 4L
U - EEARIEISH - WM » B 5 B A
Fraeig s Ik S H o M - Hims o At Mk
AR - BAEME AR - FERERAT | mmo BUAEE -
TEAHE 4 VR - SRS - SR -
Fe#9 1.2 mm > E%7 0.7 mm > FF560 > Solmsi
S AR B 0.5 mm » HERDEIE 5 B
Frochim 4 240 0N BEGAE MR 2 f 0 3
AR 1 2RI - fERE L FEREFTIE
HlEA - Mt B AL 0 2 %= > BP0 k%
0 U TEREEFT 0.4 mm o SN - FESEERR
FREfiEE - IRERTgEE 2 # SRR 0.6-1.1 cm >
MHEAE - R Oa - 18 3-4 mm > B
HTEF I KM [EEEERE =M
o » & 4-4.5 mm > EH 4-4.5 mm - EEEEE 0
¥ Jelimh BB EES a0 1-3
Fr(fg= 1-2 K7 » BIP » K849 2.9 mm - 5578
#92.3 mm > ¥ - fE R E 2GR - TEIEHEH
AWM -

FIFEEAR 5 (TAIWAN) @ R
(Taichung County) @ F1Z4F(Hoping) » L[]
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1. BEEZEAN A, /R B, SR C, fEFETEE -
Fig. 1. Veronica hederifolia L. A, branch; B, fruit; C, persistent cotyledon.
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(Lishan) » 9 April 2008, Shen 4762 (TAIE).

O RS N B A 10 fE
(Huang and Huang 1998) » .11 4 fe Bl =5 22U
FAEEL - et Bl A4 fEF B EEAEIR
Az S RIEENT LN (Veronica arvensis) ~ T
ik SEUE RN (V. peregrina) ~ [ 17 {1 & B/ (V.
persica) KZEEEEN(V. didyma) 5 ABBEEEEEARY
fE= g » S A BHERT - H RS
FIEE (T - BHEE AT B S SR ]

IR B L SR T TR SR L A 5T
BN ~ PEREFIIEIEEE RS B - 2 i
i B A 28 FH#E #(Guo and Liu 2001) » HA
FAE 19 A #CEk(Shimizu 2003) » HREIA
BRI, - RS B AR a R
L FHHEE(Guo and Liu 2001) 5 &% HRiji{§E25EE
RS (R 2,300m)R)BY ikt - Bt
P EARE S -

E S

AT B S R B R R R A
ZE Rt ) -

71 F XK
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#H %

| B2, Niviventer coninga (Swinhoe, 1864)5E 5 BRI ELE » EHERRIEMHXE Mus
coninga > BIRFE/ NAEHEINE coxinga J coxingi - {B{E 1870 HEF 1990 325 A A coninga %4
T3> 1 coxinga J% coxingi Q153 R SRR AEFEZRT— Eelff 525w 2L - Corbet and Hill §)KFE5 Niviventer
coninga ME(TERIBERARIE/ N - (HIGAGRHMIIR Z sy 22 BU RS - BUREIFE B e 22 RA9 L
32.5 WHSOERIHRE » BISHER IEMES JFHHE ~ BaClE P IEME S sehn T b B HH—RIE
BRI ER M SRR (inadvertent error) » WUIERZREZRAHHER GIEAR > RIEA)
FEFI1 coninga A BHEIEERE | inadvertent error ; (BRZMESEER) o S9MRIESC 23.9.1 IR (E )
FERUE » AFEE 1899 FAEIRA FIHI coninga - PRILHIEIEFEE A ELK Corbet and Hill 2 1991
LR » MERT Niviventer coninga » £y 1 BN FIATEER A4 2 IEMEN: - RRERIE L2 -
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Abstract

The spiny rat Niviventer coninga (Swinhoe, 1864) is an endemic rodent to Taiwan. It was originally
described as Mus coninga by Swinhoe in 1864. Since then the names coxinga and coxingi have been also
used, causing confusion in the nomenclature of this rodent. A review of the literature showed that the
original name coninga was used prior to 1870. Since then coninga was no longer used and replaced by
coxinga or coxingi until 1990. In 1992 Corbet and Hill verified the scientific name of the rodent as
Niviventer coninga (Swinhoe, 1864), according to Code 32.5 and Code 23.9.1 of the 4th edition of
International Code of Zoological Nomenclature. The former code states that spelling variation based on
transliteration are not errors justifying a change in name, and the latter code states that if the original
name was used since 1899, the original name should stand. Nevertheless, since 1992 both coxinga and
coxingi have been still used, particularly in Taiwan. It is recommended Niviventer coninga (Swinhoe,

1864) to be used as the valid scientific name of the spiny rat of Taiwan.
BR#EE « HIEE24L - Niviventer coninga ~ Niviventer coxinga ~ Niviventer coxingi ~ BB iR4

Key words : Scientific name of Niviventer coninga, Niviventer coxinga, Niviventer coxingi, International

Code of Zoological Nomenclature

W 96 4R 11 H 15 [ AZzHM 97 11 H20 H
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% = WS PV — 30 BREARAER TS Mus

coxinga > {HARFRIHEIER A > a0 E0H A

MERGERENER i aE (RS
VSR (W and Yu 2004) o AFER 1864 4F
Fh 2 ] ) 82 52 R 9 2 Robert Swinhoe
(1864a : 185 EEfm @& e F# R
—{EHFE > a4 Mus coninga ° HFE/ N4
TE A LA S BRI GBI aR)AE A
45 > A HEE5E 1 71 propose to name the animal
after the powerful pirate chief who seized the
island from the Dutch, ... ; (Swinhoe 1864a) > 7

t% > Swinhoe (1870){£ " fiE £ TVLLIRANIG

N =T Mus coxinga, Swinhoe (errore coninga), P.
Z. S. 1864, pp. 185, 382. ;> 1892 4F. » Thomas
(1892)4ll5 J IER BFEAA4 S Mus coxingi -

BRI S M RERY 0 2R
RERS HATUNAR IR - BT BRSPS i
1E0H » BRERSRE LRI TR, 1 Bl
TSR T R B Pk aR > H R LKA
Koxinga » $Z R H# = 5 a@ T e - 5
— I o

1% SEPRRI B B A B O - (B E
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YEBGZER L coxingi BY coxinga BfEALY, » HiE
1870 | 1990 FMRNZAH AN coninga tt$4
T3 o 1945 AELART H A BRI coxinga
BEAY - HiE Mus coxinga (Aoki 1913) »
Epimys coxinga (57K 1915)~ Rattus coxinga (3
JI] 1931 ; Kuroda 1935,1938 ; Okada 1938 ;
M 1940 ; Aoki and Tanaka 1941) ; BirnfdE
% Rattus fulvescens coxinga (Kano 1940 ;
Tokuda 1941) - 1945 £ LI% - E¥E O EE R
FLHITH4IR(1984) ~ SEEYH B EL S 5%
BN Z23E Jones (1975)F1 Jones ef al. (1971)
HWAENME HfESL Rattus coxinga - H A EES
Kuroda (1952) ~ SEEJY 58 5L ES I B
52 Jones et al. (1969)F1 Kuntz and Dien (1970)
Rl 1 oA A B K B 59— il LS
AN[E]REAE - DRI 75 Ao B U P AR R A 44
Rattus coxinga coxinga » 55—J51] » BRIEFIES
53V A R B Y 0 B2 S R AR R ER S A
coxingi G 4TR A1 Mus coxingi (Bonhote
1906) ~ Rattus coxingi (Ellerman 1941; Ellerman
and Morrison-Scott 1951, 1966; Corbet and Hill
1980) ; B An fl %4 Rattus coxingi coxingi
(Ellerman 1949) - 1980 L1%% » [X| Nivinenter
TR AR E (Musser 1981) » (2 (&1
FIEE AR Niviventer coxingi Bfg i
(Honacki 1982; Nowak and Paradiso 1983;
Corbet and Hill 1986; #& 1989; Nowak 1991,
1999; Musser and Carleton 1993; Yu 1993, 1994,
1995; Pei 1995; @[=E 1995, 2000; 55 1995;
Yu et al. 1996; RS 1996, 2000; i 1996;
&% 1997; Yu and Lin 1999; Wu and Yu 2000,
2004; £ 2003; fFEZE 2003; Duff and Lawson
2004; 55 2005) -
L] H AR S Y BRI ZLEY) o JH AR

% Corbet and Hill (1991, 1992)%J K85 E &
Swinhoe 15 X {5 1Y) coninga JE /N
% TR B IR B PR B Y AT 28 =R
(ICZN 1985)1f6845 » 595 T Although now more

often spelled coxingi, the name coninga is
spelled thus twice in the original publication,
with no evidence therein of an inadvertent error.
It is not therefore an 'incorrect original spelling'
and should stand as the valid name (article 32d
of Code) | (Corbet and Hill 1992) - 1% » #KE
F%(1994) 7 ¥R F Corbet and Hill (1992)H9F
2 TR coninga N AEHESE H e PR IS
/I Niviventer coninga {FRSHIERITE
o BT EBEE P HEES Musser and
Carleton (2005)7F5E =ik " TH S 2L JefEsE |

(Mammal Species of the World)—ZEH)RE7EH
Niviventer coninga WJf&E#% » J5IK T Corbet and
Hill (1992: 364) explained why coninga instead

of coxingi is the correct name for this species | °

HifESR Corbet and Hill (1992)F1 Musser and
Carleton (2005) % DARIFE B ¥yan 44 K409 ER
ERAY, coninga JERIERYIERAAHE » (BT
RERA a2 ARV SGRITIEAE SRS - T HATH
R [ B B ) A A B A 2 26 DY AR (ICZN
1999) » “R[E]fA Corbet and Hill (1992)FHHYEE =
fi o AERORFEERIRRS coninga {ERSRIEEIH
R/ N YN -

Bl 58y 44y 4 ik AR,

BBy an R PURRAE 2000 4 1 H 1
HALAERLAICZN 1999) - FF4#ix(2002)RF HLFE K
g > HASEERE Y an 42 S e A nl s
g -

BRANESS 32 6 J5U#fi%: ) (original spelling)
HIBLE - IK SN AR — RS PR
EFAK > B VURREIER B a2 AR E AN
2 Ok E A IR(002) A )

32.1. ‘Definition. The “original spelling” of
a name is the spelling used in the work in which

the name was established.’
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EFE o VIR TENE ) B
FEAENT IR FREE EY A FHE -

32.2. “‘Correct original spelling. The
original spelling of a name is the “correct
original spelling”, unless it is demonstrably
incorrect as provided in Article 32.5.”

IERERBRE - — (8 FRr RS - B
TIEREISHRE 5 o BRIFANES 32 RES S ARSI
o REREVILIEHHER A IERES -

32.3. ‘Preservation of correct original
spelling. The correct original spelling of a name
is to be preserved unaltered, ..."

IERESRHRERIOREE - — (A TE TR IERE
R IE T ORBA A s - . (DL N E)

32.4. ‘Status of incorrect original spell-
ings. An original spelling is an “incorrect
original spelling” if it must be corrected as
required in Article 32.5. An incorrect original
spelling has no separate availability and cannot
enter into homonymy or be used as a substitute
name.’

N IEMEHFERRIRIAL - —TEIHFHELIERIK
55 32 RS S TERVEDKIM LA T LIUES - Bl
Fy—IH T A IERERHE ) - — I IERERYJEHE
R TR E M - EEF A SR HIEE
fRrf > ARERE (F— (8 AdATE -

32.5. ‘Spellings that must be corrected
(incorrect original spellings).’

IRSUERTHHE R IEREIR B2

32.5.1. “If there is in the original publication
itself, without recourse to any external source of
information, clear evidence of an inadvertent

error, such as a lapsus calami or a copyist's or

T TR VR N2 T

printer's error, it must be corrected. Incorrect
transliteration or latinization, or use of an
inappropriate connecting vowel, are not to be
considered inadvertent errors.’

AR IR AR IR S RN AL - TS
BHEAAMEVE SRS R SR » AR
BADERE ~ EDRIFRISERE - RILHASUES -
ANIEMERE R EAL T Y - BB B AN IR
PR IR RER A SRR -

W

Swinhoe (1864a) 1t ffi SUBI Y5 & & #R %
FHHE Mus coninga iy sLH > ES T Rg XRE
% RHE 185 EHE—FT " Mus coninga, n.
sp. > DAz 187 EHEF 14 17 T that Mus coninga is
allied to M. flavescens, ...... 1 FEARZLE S
coninga ° ffTLL Corbet and Hill (1992)+5H7EJ5
IEREEFETIWs A T RIZK T the name coninga is
spelled thus twice in the original publication ;> 2
GIHSRERESEH coninga 4TRE" BRAAVESHR |
(inadvertent error > &, 32.5. 1)1 " NIERERHEE |
(incorrect original spelling) » fiTA coninga 5kE
B T IERER 2 | (correct original spelling » K,
32.2) B T FETIFEAREREE | (to be preserved
unaltered » 5, 32.3) - Swinhoe (1864b)[E]F#E5
IS —Tam ol > 76 382 B 19 77HIER 1 25.
Mus coninga, Swinhoe, P. Z. S. 1864, p. 185 ;> ftli
NMAFA T coninga —K

FE Mt B FRr A a3 A5
WA FERERY IS » I coxinga WERIEELHL
Ul Er ey B - {H)2& Swinhoe FYHEfL H
coninga F3fd.z % » RIMARIREIPRE a4 41
FIEVURRES 33 M6 T 2K HE% ) (subsequent
spelling) k72 » Swinhoe (1870)f coxinga FlI
Thomas (1892)f coxingi (e " RIEEBIE |
(unjustified emendation) °

MY T AR IEEEIE | EERE =R
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GE 0 JELA T M ) (plenary powen){EBfRILZ
B = IR E e S48 79 6) - T &
W REIEEYmAZE IR 77
84 {6 > BNBIEEIYIMAEZREE) - AlE
EEVURR BB e AR TR ARLE

33.2.3. ‘Any other emendation is an
“unjustified emendation”; the name thus
emended is available and it has own author and
date and is a junior objective synonym of the
name in its original spelling; it enters into
homonymy and can be used as a substitute name,
but’

M EESS —H " A IEEE
1E 5 BREBEARE MR - BEATRS
HHARGRZEMIER EI - 1 SRR
R — AR EBESE A IEE IR
AP EYEI o B AT E R E A
i o EZ

33.2.3.1. ‘when an unjustified emendation is
in prevailing usage and is attributed to the
original author and date it is deemed to be a
justified emendation.’

B AR E IR RS BB T
7 BAREREm A E a H I R e
—IHIEEIELL -

R S PURN SIS B Y an 4 KT ER 33.2.3
A =RRAVEE 33 BRME—8% - {HE » 2B
FRIFES 33.2.3.1 FKF1 T BT ) (prevailing
usage) Al FTHYRLE © 8 2 ANGm 2L E ST 4
Corbet and Hill (1992)1361: » £EFR S S8 PURLE:
AR AEH 2

BEIARFEZ A R B2 %4 coxinga
HE HEE R4 $4 H B (Swinhoe
1864a, 1864b) < SEIHEIITIEEE 33.2.3.1 2
APl > ARSI ETSCE R "B T

2 By BB FE PSR © JeR Ry
i R R Bl iy 44 BT ) e e e 52 (glossary ) Al
55 23.9.1 FUKE ¢

‘usage, prevailing, n. Of a name: that usage
of the name which is adopted by at least a
substantial majority of the most recent authors
concerned with the relevant taxon, irrespective of
how long ago their work was published.’

BATRIE (5] — (a8 « Zimey
R AW BRI AHR - B TAY
TRREE SRR AR EE S AL
HHRI -

23.9.1. ‘prevailing wusage must be
maintained when the following conditions are
both met:’

WA TFELAFIRFF S NI E D

23.9.1.1. ‘the senior synonym or homonym
has not been used as a valid name after 1899,
and’

B 1899 FLURHIARMH R —{E A %
HySeEYI R B RYIE 4 - DU

23.9.1.2. ‘the junior synonym or homonym
has been used for a particular taxon, as its
presumed valid name, in at least 25 works,
published by at least 10 authors in the
immediately  preceding 50 years and
encompassing a span of not less than 10 years.’

RIFVIERLBGRFZYFEY » ARG T
TN ~ W BRI AR
T4 BRIED A NRE R ERCE
HIA TR -

Swinhoe (1864a, 1864b)fix 1864 i T
M LEYEL4, | (senior synonym)f coninga °
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1899 LELIFKELE 1990 4E - BESRIZA A
coninga > {HIE > 1990 HALH) Corbet and Hill
(1991, 1992) - #k KL #%(1994)F1 Musser and
Carleton (20053 (£ F T coninga - Rt » %458
coninga FITEDUIRANGT & 55 PRI BE B Py
FFIEE 23.9. 1.1 FIHLE » T LASATE coxinga Hl
coxingi FiAE TEITHIVE -

& W%

Fff LUBfERSE Corbet and Hill (1992)fE A4
WS coninga YEVFER = RSB Id 4 KK T2k
AT - RIEEH coninga 7EERS T IEREHE
% o FHRER FtCABAZEPURRIIES 33.2.3.1 FKA]

"ESTHE L (prevailing usage) I RUE MRS
Ao AR AT T DR T
#5am ¢ 1864 4F Swinhoe HFR 44T coninga Ft
& | IERES A ) - Swinhoe (1870)#8 R #41H
coxinga F1 Thomas (1892)2EFHI4FH coxingi
e " A IEERBILE > U2 coninga 1 T 1R[RIY)
Fet o FRDL - RIBERVERAE . %402 Niviventer
coninga (Swinhoe, 1864) - =I5 TR RIEH » R
SR [ A5 FH 1 e i oz 4 T 26 T T T
}EH o

71 A TR

THIRGHEE) - 2002 - EESENY a2 ixT 550
fi o AREH R - 196 H

TJERE - 2003 o I PLEYYIREA TR 4H
SRR S o tPEIMSERTRE © b5 -
394 1 -

FRELFS » 1989 © S EYIIEE PR/ NI 2L
Y AR - BB E R R &
% - GALTIBYIER B - 65-80 H -

FRELZS » 1994 - GEIEAMPIEAE LR ? -
NOW 2 (2): 3-8 ¢

TB{RERRE - 1998 » SEIRPLENY) © BRI E

T TR VR N2 T

K o Kfafsefl - 255 H -

IREE S (M) © 1996 » FEILAYENY) o B 2L
fiE 5 R < 139 -

SRAEHREL - FFEME - P - REOH - MRE -
ZE0TiG ~ DBRAA © 2000 o S MERRHIRYER A
Y - (TR R AR A eIk
BHL 2223 H -

SRR ~ BROTIE ~ PREERE - PREEAL - 208 -
BT-Hl - 1996 - EMRRAVEFEENY) o G
BRHEYHIREF L - 106 H -

PRHASE - #RERSE ~ PREAS ~ S - BT
AR - 2003 - EFEIbE HAARE IR - 171K
POREZEE - 144 H -

BRE ~ TH4R - 1984 - BEEHEEIYRE(E —
ZIGE]) T - GEREHEIEEE - 633 H -

B  BRAERL ~ IR SERT © 1995 « B AA -
M EARE R - B3 - 308 F -

FEHEDT ~ IRAEHRE  MOImEL - BROTHE ~ MRE -
LRI ~ JFTREE ~ BRAR - 2005 o HREERR
HEFAEENY) - TTBEE R R BRI A AEY)
WHFEERE L © 208 F -

8w ~ AR - IREAEERE) - 1995 - F4
PRI P - SRR E AR RE
Wl < 132 H ©

Egar ~ IREIREL ~ IRHEARERE) - 2000 - [
R ZUEFERRD - TEPT SRR E®
Fra4AYseRE L - 132 H -

B ET ~ BRI ~ BRBLK - AREERL - Zo0The -
Tk - 1997 - HRRRTIIE £ B - &
EERHEYHTREFL - 235 H -

Aoki, B. 1915. (=FH AR —HE) » 1935 » HAZE
BB REYEE o BN 88 H o (H
=)

i) 1122t = 1931 » By 2LENYIERS - G
Ve R « Ak - 109 EH - (H20)
G © 1940 o J5iea H A PLEER - =&

oo BT 311 H - (H20)
Aoki, B. 1913. A hand-list of Japanese and
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