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Abstract

This study was conducted to investigate the basic fauna information in the longline oyster
farm in the Jhuwan waters of Penghu County, Taiwan. Samples were collected from July to
August in 2018 and 2019, respectively. A total of 49 samples, including 49 species, 38 genera,
and 32 families from seven phyla, were obtained in 2018. Analysis showed that rare and scarce
species had the highest appearance frequency, making up 92% of total samples. A total of 11
samples, including 11 species, 10 genera, and nine families from four phyla were obtained in
2019. Analysis showed rare species had the highest appearance frequency, reaching 82% of total
samples. We conclude that the main inhabitants in this ecosystem are rare and scarce species, and
the high fauna diversity allowed replacements of species. The ecosystem was thus more resilient.
Comparison of sea temperatures in late 2017 and 2018 showed that 2018 was warmer, which
could have adversely impacted species numbers and population in 2019, as warmer climate

caused reduced nutrients and therefore lower seaweed growth in the winter.
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Total: 1 species, 1 genus, 1 family

Platyhelminthes Arthropoda
Leptoplanidae Talitridae
Discoplana gigas** Orchestia platensis**

Total: 5 species, 4 genera, 3 families

Mollusca

Chordata

Trochidae

Trochus sacellus**
Columbellidae
Pyrene scripta®*
Octopodidae
Octopus variabilis*™*

Total: 3 species, 3 genera, 3 families

Arthropoda

Portunidae

Charybdis amboinensis**
Charybdis lucifera**
Thalamita sima***

Alpheidae

Alpheus brevicristatus™

Serranidae
Epinephelus awoara™*
Siganidae

Siganus fuscescens™*

Total: 2 species, 2 genera, 2 families
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Abstract

Pseudechinolaena polystachya (Kunth) Stapf, belonging to the grass family, is widely
distributed in America, Aferica and Asia. This species is characterized by its upper glume of
spikelet densively covered with long hooked-hair in fruiting stage. In a recent plant survery, we
found a wild naturalized population of Pseudechinolaena polystachya in Central Taiwan. A
detailed description with color photographs, linedrawing and habitat information is provided in

this paper.

Key words: Pseudechinolaena polystachya, Poaceae, naturalized plant, Taiwan
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EHRMI B RS, 1990)  ATEE S

AR EEHRESKNEY > 9&H Wk EREEMNTEE &S > 68
768/&11,506f#H(Soreng et al., 2017) - §JFEL HYEE Rl E G B R AR A 1188289 158
& (Pseudechinolaena) 46f& » H 1 5fEHEE T3 OEEFES Y » (H Wi AR A AFE Sy A 2 40 8%
ST IEM AT TN, - A 1SS (Hsu et al., 2000) » ARAFEL A A TERH

Ei(Pseudechinolaena polystachya (Kunth) wY) > IEEMARLELE - 8 FIM
StapDEAR R IEMFE &L ~ FEMEREEM - R {LAE(Wu etal., 2010) » FTHFREGH S
FEEMEA PR - ENRE - BE - W B RAMEFACEY 2 HE - BT ER

ARPGEE ~ E1JEHIHT 6 Y 55 % B %2 (Clayton et bz 4% -
al., 2006) o AT 1 4 A4H — 4 5 B % 4F A B TEE BT &8 L & PRI — T
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1. $BELEER(A) - HRIPRE®B) ~ FITE(C) FpEAFER B & #)F(D) -
Fig. 1. Habitat(A), habit (B), flowers(C) and mature fruits with long hooked-hairs of

Pseudechinolaena polystachya (Kunth) Stapf from Taiwan(D).

{bHIs ERBEY) (E1) - KRB SR
FEAR% 1% 85 € Ry # B 5(Pseudechinolaena
polystachya (Kunth) Stapf) » 53 JEH {7 Fy R
AFl(Poaceae)/ZRif}(Panicoideae)/ZR

(Paniceae)(Soreng et al., 2017) - FiFFER(E
) Ry /INEAR >/ NRE R A PN R 2 T R R
A B e Y £ 84518 W B Y R A B 5 B TR A4
HY R B AN S (1, 2) - HE4C$RIR
Fo BB I — B BR AL S o A SUR B S
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[E2. $BETAEE - 1.5 0 28858 3.FAT0RR 4/ NEERATEIH ¢ SUNESESERIHARIIE -
Fig. 2. Pseudechinolaena polystachya (Kunth) Stapf. 1.Habit; 2. Ligule; 3. Inflorescence a
racemose racemes; 4.Spikeket in flowering stage; 5. Spikeket with long hooked-hairs in

fruiting stage.
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N NI = S o G S RN O ES
8~ oA R HARRBARE -

R R

Pseudechinolaena Stapf. in Prain, Fl.
Trop. Africa. 9: 495. 1919; Chen and Philips.
Fl1. China 22: 500. 2006 .
HERE

TS (DL N AR 38 2 B IIREA)

Pseudechinolaena polystachya (Kunth)
Stapf. in Prain, FI. Trop. Africa. 9: 495.
1919; Chen and Philips. Fl. China 22: 500.
2006. $2FF(E]1 ~ 2)

Echinolaena polystachya Kunth. Nov.
Gen.etSp. 1:119. 1816.

Annual or perennial. Culms slender,
erect, often stoloniferous at lower part,
rooting on nodes, 30-60 cm tall. Leaf
alternative, leaf blades lanceolate, 3.5-6.5
cm long, 0.9-1.1 cm wide, slightly pilose on
adaxial surface, glabrous on abaxial surface;
leaf sheath 1.2-5 cm long, margin densely
pilose; ligule membranous, 1-2 mm long,
apex ciliate. Inflorescence a racemose
racemes, bearing 4-7 loosely, ascending
racemes with distant spikelets. Spikelets
bisexual, ovate or oblong, 5-7 mm long, with
1-1.5 mm long pedicels. Lower glume
lanceolate, acute, 4 mm long, 1 mm wide, 3-

veined. Upper glume thicker, navicular, 3.5-

4 mm long, 1.5-2 mm wide, 7-veined, with
tubercle-based hooks between the veins.
Lower floret neutral, upper floret fertile.
Lower lemma broadly ovate, 4 mm long, 2
mm wide, 5-7 veined. Lower palea
lanceolate, 4 mm long, 0.5 mm wide. Upper
lemma ovate, navicular, 3 mm long, 1 mm
wide, subcoriaceous, glabrous and shining
on the surface. Upper palea elliptic, 2.5 mm
long, 0.5 mm wide, subcoriaceous, glabrous
and shining on the surface. Lodicules 2,
membranous, tiny; Anthers 3. Caryopsis
fusiform, 2.5 mm long.

Flowering stage: September to
December

Chromosome number: n= 18(Mehra,
1982), 2n=36 (Pohl & Davidse, 1971;
Christopher & Abraham, 1975) °

—FANSFELMNELR S BEIL
NERESPEA > # B4R 0 1530-60 cm - HET
o BHISHE > BEEMAFTRNN K
3.5-6.5 cm > E0.9-1.1 cm > FEERAEE
T TRHEEERAEE B EBHEL2-5
cm  BG—HEEAEE > S ADUEES
WAENEERAWE  EHER - &1-2
mm > Selm e o AERPTHA - 4-TE SR 77
B W PRSI R B SEFE R 5 /NBEHE S A
B ZHEFIY E — ) 5 /N O S B
Z > £5-7 mm - /NFEEN > £1-1.5 mm;
SRFEBZSTE  Selmin e - £4 mm o T
mm > B3k 5 NEERE  ZOF > AHIR
£3.5-4 mm > E1.5-2 mm - B70k > F3E
Wk ] e A B RIRHY B # F » &1 mm e
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WH2HAE » TA/NERZ M - Bfi/INE
WPE S NLAMERINE - &4 mm > T2
mm > 5-7Hk 5 NZAREREHE 0 &4 mm o
HO0.5 mm ; EAAMNEONE > AR 0 &3
mm > 1 mm > GEEEE 0 PR BN
FAEEE > £2.5mm > #0.5 mm > EEE o
SRS 5 W2 o A/ S BESE3M - AT
O fEM2E > HEPIEIR - FR 4
¥ B492.5mm -

fERHT 2 9-121

e B n= 18(Mehra, 1982), 2n=36
(Pohl & Davidse, 1971; Christopher &
Abraham, 1975) -

g3 A BEZ AR R IS ~ IR AT GE M
HY BT LISt Ak N o AE e B4R B - Bl
&~ ZEE ~ BEg ~ EZKPE I ~ ENJE AT 2
W% - @ AR bR hEasm
FIS & AR R L L& -

B2 R ¢ S fi(Taichung city) @ FISE&E
(Heping District) » PA#E » BT BIL
#9800/, K > 13 Nov 2020 » M. C. Chiang s.
n.; 20 Nov 2020, M. C. Chiang and T. H.
Hsieh s. n. (NUTN, 1755 KE A RERIE
ESTEN VN

ARKEMR

WEBEEABHBRRESZEAMNEE
(Ghosh & Bhattacharyya, 2018) > H Aifk#{E
P8 E LS00 RILE » ZIBEEA
BB AMB G\ B R IR 2 B B &
Jo T8 R R B - % & T A A
> SAREZLMRIN(Diospyros

GEHER EAATEY) — B

oldhamii Maxim.) ~ Hf(Triadica
cochinchinensis Lour.) ~ H%F(Mallotus
paniculatus var. paniculatus) ~ &5t
(Sphaeropteris lepifera (J. Sm. ex Hook.)
R.M. Tryon) » T HEAMEYIE HAZOE
YHE(Glochidion acuminatum Miill. Arg.) ~

ATk R

2 EE(Elatostema lineolatum var. majus
Wedd.) ~ BEEK(Deparia petersenii
(Kunze) M. Kato) ~ KKK E(Oplismenus
aemulus (R. Br.) Roem. & Schult.) ~ f&E/TH
(Panicum sarmentosum Roxb.)Z o

A el R A ER O Y PR A AR Y 1T AN
o HhadgR36tE o o FAEfE30TE - APk
fEofdE - ShREFALHE YA B BRERM
(Austroeupatorium inulifolium (Kunth) R.M.
King & H. Rob.) - =AIEEFEEFHE(Passiflora
suberosa L.) ~ KACE & E(Bidens alba var.
radiata (Sch. Bip.) R.E. Ballard ex
Melchert) ~ 55
Blume) - B E Fé@j(Ageratum
houstonianum Mill.)DL K %% f#H 4 &
(Paspalum paniculatum L.) o §N Y7 8k
AR % o (HIFF AT A R B 2R IR BRI B - B
HZ BB B AT E A Mg E
JREE B AT A SR Rl AR O BT
WA EREEE - (HBTRE
I (Hsu, 1978; Hsu et al., 2000) » [N L5t A2
WL S » EEXHBNER(LE
Yoy ml gE MR e o A A i o AR B AR
st PEIATEE - R - BETY > JBE - E
P RO PG i Y LU U B A o0 A > & B AR AT BB
TEARTENE A MEEN o MR TERE
RAIEE P SRR B RS (Oplismenus )R -

FE.(Drymaria diandra
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FEREWAIE S &R > E R A HA
TR B P A P B2 — D B AR = A Ry R A
fEY) - ATE R E RN EEE I B 6 A
MEEREZEE  MERNBEREEILHEE
E LB Y R N Bk ERE DL
o R RE G R R -

e

SN AL A B0 e SN R
MEEER  HAXENZESE  ELEL

~HEHHEKS

AT -
71 A RK

BEE - 1990 - JYBEE o BN T B4
HPEEYEESE &% — o RAR
(70) « pp. 239-241F » RRERHHARAE - b
/T?: o

Chen, S. and S. M. Philips. 2006.
Pseudechinolaena. In: Z.Wu and P. H.
Raven (eds.). Flora of China 22: 500-
501. Science Press, Beijing, and
Missouri Botanical Garden Press, St.
Louis, USA.

Christopher J. and A. Abraham, 1975.
Studies on the cytology and phylogeny
of south Indian grasses. III. Subfamily
VI: Panicoideae, tribe (i) The Paniceae.
Cytologia41: 621-637.

Clayton, W. D., M. S. Vorontsova, K.T.
Harman, and H.Williamson. (2006

onwards). GrassBase - The Online
World Grass Flora.
http://www.kew.org/data/grasses-
db.html. [accessed 08 November 2006;
15:30 GMT]

Hsu, C. C. 1978. Gramineae. In: H. L. Li et
al. (eds.). Flora of Taiwan. 5:373-783..
Epoch Publishing Co., Ltd., Taipei.

Hsu, C. C., C. S. Kuoh and H. Y. Liu. 2000.
Gramineae. /n: T. C. Huang ef al. (eds.).
Flora of Taiwan, 2" ed. 5:318-654.
Editorial Committee, Dept. Bot., NTU,
Taipei.

Mehra, P. N. 1982. Cytolology of east Indian
grasses. In P. N. Mehra, Cytol. East
Indian Grasses. Chandigarh.

Pohl, R. W. and G. Davidse. 1971.
Chromosome numbers of Costa Rican
grasses. Brittonia 23(3):293-324.

Ghosh S. and D. Bhattacharyya. 2018. Five
new additions to the grass flora of
Tripura State, India. Journal of
Threatened Taxa. 10:11484-11492.

Soreng, R. J., P. M. Peterson, K.
Romaschenko, G. Davidse, J. K.
Teisher, L. G. Clark, P. Barbera, L. J.
Gillespie and F. O. Zuloaga. 2017. A
worldwide phylogenetic classification
of the Poaceae (Gramineae) II: An
update and a comparison of two 2015
classifications. Journal of Systematics
and Evolution, 55 (4): 259-290.



116 GEHER EAATEY) — B

Wu, S. H.,, T. Y. A. Yang, Y. C. Teng, C. Y.
Chang, K. C. Yang and C. F. Hsieh.
2010. Insights of the latest naturalized
flora of Taiwan: change in the past eight
years. Taiwania, 55(2): 139-159.



GBS EEVETZR(TW 1. of Biodivers.) 23(2): 117-135, 2021 117

RESBTARMEEAR XA ENZRER MM

Accessing the spatial conflict of invasive plant and

agricultural production under climate change in Taiwan
®HE WKL
Jing-Yi Huang and Ming-Lun Lu’

THRREZBEGHALDHARRAT T 0 55244 B ERMR A RBIR

Endemic Species Research Institute, Jiji, Nantou, Taiwan

*:Eé%ﬂ%’ﬁ;’é‘ > alan@tesri.gov.tw
Corresponding author: alan@tesri.gov.tw

WHE

LY ANNR BB R SRR IR A (L B AR R TN - IR AR AR A2 7T RE 1 B 2 1 22
B AR AREENTHETEER - A StiiiER SR RIEE ) ZSHIMEARMEIE R
HARTE - 2 A 2R RE R 15 X THOHI 25 ) T 8 B S R AR SR M R H5 55 T (RCP2.6BIRCP8.5 >
2060~20804F)r'y it i P > 31098 A B e S A T (B (L [ i 1y 22 R S SR O T > BV A T & Y VB AE
ZE[EEZEt - WHITES RN > RSB IE R AR E N EME I MREN LN > fioffs
STHEARFERE R ARG 2 Y R 58 - PRGBSV B R B S - TR S RS AR T
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HAEEA —HIE > HP GRS~ KICEE R 2530 E i 2 28 & - fERAGR AL
SAEWEY > ERRVAERFEESEENEER M AN EFER S EEEE - [
AR EREE R &R - HEMS - AUREBRZERES » IS A RHRE
R RA EEEBENZERERE U EEE > SURVGELEAEER A REN 25 &
afl o

BHSEE - VAR - AR - RREEE - ZRKEST - DAEME

Abstract

Biological invasion is the main cause of agricultural environmental degradation and
economic loss. Understanding the spatial information that invading organisms may pose a threat
is helpful to the prevention and management of invasion problems. In this study, five invasive
weed species with high aggressive potential were selected as target species, and the ecological
niche model was used to predict the habitat suitability for current and future climate change
scenarios (RCP2.6 and RCP8.5, 2060~2080). Through the spatial intersection analysis with the
agricultural production value map, the potential spatial conflicts between the two are identified.
The results showed that temperature variables are the main cause of changes for geographic
distribution of invasive weeds. All five invasive weed species will benefit from climate change in
the future. They not only increase the range of suitable habitats, but also have varying degrees of
impact on agricultural production. We found that the conflicts among the three species, such as
Syngonium podophyllum, Bidens pilosa var. radiata, and Basella alba, will shift to the north. We
therefore considered that it should be possible to adjust the effort to high-latitude conflict zones.
On the contrary, for Mimosa diplotricha and Mimosa pudica, we must continue to pay attention to
the current locations where have conspicuous conflicts. In conclusion, this study can clearly
express the extent of potential spatial conflicts between invasive weeds and agricultural

production value using spatial intersection analysis to aid the prioritizing management.

Key words: biological invasion, ecological niche model, climate change, spatial intersection,

prioritization
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Al S

o2 S A R B T M A R A 1Y B A ik
Gy 0 & E A EK1/3 A E fE(The World
Bank Group 2018) » £ Pit4s J i A5 4
Bk REREE - EMEAARTK
¥ N SR (L R RAE 2 (Power 2010) » 24
AR T 1B B I i R A SR AR A2 0 (B (E
= 3t 5l Ry 5 5 1 32 AR W) A AR L AT A
BE(Fried ef al. 2017) » A SHEEE B IBE
TR~ FMAF A B L (Fried er al.
2017) » EZAF R a8 F /0 (Klein and
Smith 2020)F & > HEYIH mE Bl E S
AEE RS RV R K (Oerke 2006;
Rockwell-Postel et al. 2020) > HEPTAED
Ppig Bl flp A & EAMAFEY
(Pimentel ef al. 2000; Pimentel et al. 2005;
Williams et al. 2010) ©

A 2 IE H RS R B
REVEE - AZFEFE BT A A
WE S REZ RIEEENE  WEHZE
57 fi(Bradley er al. 2010; Koncki and
Aronson 2015; Bellard ef al. 2018) » {HAH#Z
RIRAFEY) - H AR RRE B H IR Y 3
JEJIE » &F B BIEAR I ER - &
3 A7 i B R 2 DU SO A F e TR M
& (Walther ez al. 2009; Bradley et al. 2010;
Carboni et al. 2018) » #EIMsRE B4 E
HEHEFE - i - fEREEEE A%
FEEEERE T A ANERE XSRS

PEZ HHA © 20214F06H04H
Accepted: June 04,2021

AT REM B ER & - KElA
R Tt 7 R P B 2 B i@ A2 (Long et al.
2017; Rockwell-Postel ez al. 2020) -

A REfE AL E = (ecological niche model,
ENM) &AL VT HER A9 fir B B H 3 R IR 5
5 B WAV RA B I - FOAY VAR 22 Rl o AT
B ET Al A RV A S B(Phillips et
al. 2006) - H FijEZ B R AP ~ SRl fe
BB RE AW - HAL A B H I
(Williams et al. 2009; Shrestha and Shrestha
2019; Guisan ef al. 2013) » = E T EE
MEHETHNEMAR  FE2AREYE
o G s FHHENMPT #E H 7y 2 # it 38 5
M F B THH AR B T B 45 HY B2 B 45 AR
(Crall et al.2013; Thuiller et al. 2005; Wan et
al. 2018) » F DAePAL B ZE 6] RUEHYTEAE A
= & [B B 5 [ (Bradley et al. 2009; Allen and
Bradley 2016; Slodowicz ef al. 2018; Panda
et al. 2018) » ZXIM AR EVIH R A A RE £
R s R HREEEERAME LR
(spatial interaction) °

AT - R L B B S Y
et E E (binary ) E B A BEE Y R AL R
RS- & S AR T 2 e DR L | A
(Kariyawasam ef al. 2017; Santana et al.
2019)4h » JRA s E AL AR UM F5 B
(Baskaran ef al. 2016; Holt e al. 2018) » |ff
WA 7 AR AR A R o DLE S B HE S
AN B B AL 5 Vicente et al.
(2013)EL > g fd ZE [] T o8 (R (- B B RE -
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— S LB EEREYJT %A  BHUESRHAY A
2o BB REEH A 5 Alaniz er al. (2018)H]
T ik P ) e AR S L M R T O dR 1%
HESAZESEA - K5 DL
SRR 2 I E 22 &R - AHE R Vicente et al.
(2013)WAH & EALE » BEIT /AP ER 5 Ry PR
fE{E > IREC T FE R YT 0G ~ (B 5y i
fesE{fi(Alaniz er al. 2017; Alaniz et al.
2020)5 HI AV ZE P E MR E - BE W
Al 1 S b 72 $1 3 AR S R T M PR 2
EEE NN M EEEET NS » X
RABESEBTREMEN ARV GIRES
NS FEH -

28 {7 R BR nn K e B SRR BB IRIRAY
T o WA BRI 0 DA ERAVHR A K
E A8  LELESENEY AR R R
(PySek et al. 2012; Russell et al. 2017) > f
R 0 B P AR RR A B O] R
INVRFEEN AREE - R E AT
BN "B RAREERE &R
o HREIYIE A REY LT » fERK
RIEEEBBNEZET » HEARIEFAEHR
1= 4R TS B E B RS Y A (R R = 2018)
ENHEBELBANES R EA A H
W - HERI AR ZELRE KR
& fESCRTBFFE AV BB N (Huang ef al.
2020) - ZEFESEAERFEREZET - Ak
W7 1 Z IR AR HEE Ry se i 52
ENMELI 3 B 5 2 40 - T 22 [ o My Bl
& LR REEER AREEEERE
WAy 8 DARCORK AT RE L R SE AR 7
TRk 22 T 22 Y Rl > BHA 2R 45 SR RE 2 it
INEARREED G225 -

N RFEE BSR4 AR 22 [E @2

#oR LTk

— ~ BgEE gk

B R B L I AL A A P R P I R
T AREE S 0 L HIEFELY36,000 km® 0 B
WAIZY2,3008 A - f&= iS5 203 K ob 240 SR
B A ERZ PR - FHREI21°C 0 R
492,500 mm > EEEEREYA R EK
RS - HERPEE - B ER
W RIEZE > BFERFEZAZLEY
BRI Z(Lur et al. 1998) - & N FED -
2 B HEBEI2/3 R 1 LM K PR E Z - MR
W s AR W R AR > AL E 2
2 gL FIEG,952 m)dh o s
3,000mPL ERYE A #E3008E - FREEAE
EJHE  REBEERZEREHTENERA
SR > BRI LA EL798ha > 8RR
2E1/4 > REE LA LS B ELI R
fE » —FE WA fEE2~3fEEYI(Neszmelyi
2017) - BERGREEIPVEE 2 PIRES » M
T P 7 Bl AH R 2 3 > 40 7 (B B I ME
49 o5 4 B [ P A 7 B 1 3% (MR RL R 2004) -

— -~ WEITE
(—) AMRFEEE R
PIRRBIRE BB T - BEE R
BT = RIS M BRI PR THR IS AR
MR L HARME - & & R5(Syngonium
podophyllum) ~ y%%%(Basella alba) ~ K{EJE
WEi(Bidens pilosa var. radiata) ~ W%
HE(Mimosa diplotricha) & 7 5.(Mimosa
pudica)Z5FE(Huang et al. 2020) - Y)fEFH A
BEAL AR By MRS J5) A2 R B A B R A5
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A AR K5 1998~20084F - R AREAS =X Fy 85 42
& AT E RN B > 4 —
A% B R Ry 1997 22 V8 K Hh KL B AR & 40
(Taiwan Datum 97) 5828 R46 Z[E 43 7 R
AR IR P B A Z M B ER B &R A
It 2 G is A - R EARERE TR
EHBERREERM » 5EHIx] km o H—
EEs N A EER B LEETE &Y
TR B BRI ER AR fHREERR
AL -
(&) BEER

A BE AL A =X THOH B TH L & R
P R 3 E 3 > Hh o BB
Hijmans et al. (2005)% I7HY 4= BR SR fig &} e
(WorldClim) » &% 55 Ry FEOHI P /8 o7 A7 it 72
719 A Y A EE#H(Hijmans and
Graham 2006) ; HJEHH HH A BCES BUAS BB
A CEHS) - FIHArcGIS 10.68THG %L
{EH FEBE - 2 Gessler et al. (1995) Bl
McCune and Keon (2002)fy 15 7% » 43 Bl 7 84
RERENEEGH LG (compound
topographic index, CTI) K F5HEET 58 FE Y
& faif 51 (heat load index, HLI) » F:5{4{F
I o T E A 3EELand Processes
Distributed Active Archive CenterH{ {5
2000~20094F-Terra-MODISH & 224 & i
TMODI13Q » #EH A f5f%(enhanced
vegetation index, EVI) | » #— 5 8U{Ezz HA
MR~ &/~ P~ AL S EERIE
HfmA= FollEE - MHEN HRbEREE
}ef8%(normalized difference vegetation
index) » EVI¥ i fof 7 Jig 7Yy 585 52 58 5 Bl
(Huete e al. 2002) » £z &% » ZET 42 af 7HHI

THIL A 208 - &8 A% AT A A UE R AT E B
& » P S IERYZE B AT 0 R 1<1 km »

Fo @ BIHH L B GHE DL
PearsonfH 8 53 A 4E 77 TR S I B 58 > &
SETEAN R A EORRN0.70L B3 > FEEH
Y~ BV RV R R E A S EEN
Z P — i & %8 75(Kumar and Stohlgren 2009,
Padaliaetal. 2014) -

(=) Afr2E R

IR AR P SR 0 -
e RBEEBRNNEMERERE
(Intergovernmental Panel on Climate
Change, IPCC)55 5T ¥ & T 3 477 2 5 (5%

B BER R AREEAS FEER T 2
i M o IPCCESETAL e LR IRE
#{%(representative concentration pathway,
RCP)E FZ B IHHE - HFRCP 2.6f18.5% 5%
JNEE B EE B JJ(radiative forcing) i
1750~2 1004 8 /11 72.6528.5 Wm™ » #a5
Z > RCP 2.6 Bl {biRisk Z B AR IE5E - RCP
8. SHIZBRAL ARy EH(IPCC 2013) - K2R
HRMBEEMZH2EKAMBEE N (global
climate model, GCM)E4 » FiHLHY
WorldClim& B} - $2{4£2050(2041~20604F
6 57 49 8) 1207 04E(206 1 ~2 08 04E ) SF- 15
BRI EE Y R Bk > R R (88
HYSC BERE RS - AW ZE B $E207 04F 28 F it 78
A& ERERCESMI-CAMS ~ CSIRO-
Mk3-6-0 ~ GISS-E2-REAMIROC 55541
GCM(Lin and Tung 2017) » 4 FEHJERHEFE
E&atfE R E A1 <1 kmfEHT TR VIR
A8 IE - HE THOHI AR A SR 2 2 B
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M B EGCM PR & 15 /Y TH I 45 52 HUE 35
B UM A E M (Aratjo and New
2007) -
(VU) AR e f5

A RE R AR R AR R i K M (maximum
entropy)¥E 3 > {# FHPhillips er al. (2006)ff
g5 fyMaxEnt (3.4.1fR) » TEHISTE A2 5 &
BEBRN  ZWER-ERGSEEER
% BSRZBIEIZNER © ok
T B A Bk G R B B LT 5 % i Ry I S 4
25% By HIER e » A ISR I Y EE 4210,0001E
2 S Bi(background points)d:[F]
B PRHIbootstrapACHIE AU M E - BT
HEERIOR » E&EHCPEE - Wl aE R
% E #EFR T (logistic probability )ik -
S FEOHIME I A 2 0~1 » ARfEdT 1 - AR A
REERZ @R EMRARS - fF A
AE Ry FLAE B R o 5o 1R ALY AR R ST A HE
B2 i EE #(receiver operating
characteristic)ff7 & 4 7 gl 47 [ f&(area under
the curve, AUC) » AUC{HIE /1 120.5~1 » &
1E A v 3R A 28 TR DR 2 2 e M A
1 =720 7LA b Rl 2 o] 3252 FE A= (Swets 1988;
Pearce and Ferrier 2000) ©
() ZE [ 2t ot

HHAREREZBEEEMME > BRA
MaxEntfifgft#y "10th percentile of
training presence ; - B$T ¥ —4H 7l o 25 %t
FERIREAS > BB 73 AR (R 10 % BE AL 5 R
RE > R BE G T R EE i
(Pearson et al. 2007; Koncki and Aronson
2015) » 3758 E M 4R 1 s SR T
Rt B N 2 RIS oy Rk -

N RFEE BSR4 AR 22 [E @2

Ko T3 - MR A E AT o o B
=0~ f&=1~ th=2 5=3 > ELMEFH A
HACTE > R L 3 o3 B AR R AR SR 1B 5
N2 EE TGS R > DIF R S PR
I3

AW IE AR A B D Z Bkt > R AR
MR ZE AR R o AT R - Bt s E S
2% 5B R 5 R R D1 B3R5 1 05K FT 2
&k ¢ RESET A EE B R E 25K
B~ —fREEE - I REE KA E
Z I o 25 oy T HY 1) B B A P D
EREWARESERE > WAERUTA
At EE 1> km@EI8 N 2 A EE{E(P) |

m
P=) AxS,
i=1

HPA B & HEAR/N - mBy o AR
Ska&iZEsy  Hi o HFERBEEGUER
LR o GERE R — R A2 0 1
B LR B & B AR AR Sy 0 (RIS R4 R IR DA
BELERIEEN - B LAGTEER
FEEW 7y R AR(1) ~ F1(2) f=(3) - FERFI E
(B R AR A 50 0) > 72 A= o A 2 1 S5 4R [l
(i 7elE) -

RIREREEET » ARHREEH
AEEENZEEEZEN - 2FAlaniz et al.
Q017N ZE RIS EETT 2 » &Rl E AT B AR R
Wi SR B S (RCP 2.6FIRCP 8.5)HY A= 4k
AR M 20 T S A [ L 4 T (E (E E A
B A e - JEHUER(0) ~ FEF AR ~ {&(2)
H(34) ~ = (6)ELFEH S(9)Fofd E 28 12
E o HEASHE  AMRESEAEHEER&
= BH A E 2R E A -

el
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— ~ UM R B TR

FHPearsonfi 72 1H #7317 BLAH BE (A 30/
#20.77 P9 - B H29IEIBEE N 7 - B
F1597H(Annual mean temperature, BIOT) -
T EE HEZ(Mean diurnal range,
BIO2) ~ JAEFEiME(Temperature
seasonality, BIO4) ~ F & &(Annual
precipitation, BIO12) -~ HHEE[FEHR =
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Table 1. Parameter statistics of niche modeling for invasive weed species

Contribution of the three important variables (%)

Species Occurrences AUC  SD
Variable 1 Variable 2 Variable 3
Syngonium podophyllum 133 0.90 0.04 BIOl1 49.20 BIO4 11.89 BIO18 11.30
Basella alba 618 0.81 0.02 BIO1 6938 BIO4 13.12 BIO12  8.29
Bidens pilosa 1870 0.74 0.02 BIOl1 67.46 BIO12 10.54 BIO4 9.59
Mimosa diplotricha 376 091 0.01 BIO1 61.73 BIO18 1433  BIO2 9.57
Mimosa pudica 859 0.84 0.02 BIO1 62.93 BIO4 2253 BIO12  6.33

AUC: area under the receiver operating characteristic curve

SD: standard deviation
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Table 2. Predicted range changes of conspicuous conflict for invasive weeds and cultivated land

based on scenario RCP 2.6 and RCP 8.5, respectively

Current RCP 2.6 (2070s) RCP 8.5 (2070s)
Species

Range Range Change (%) Range Change (%)
Syngonium podophyllum 647 778 20.25 1,408 117.62
Basella alba 1,110 2,507 215.92 3,730 404.95
Bidens pilosa var. radiata 1,130 2,068 144.98 2,295 180.06
Mimosa diplotricha 366 1,236 134.47 1,302 144.67
Mimosa pudica 954 1,493 83.31 1,446 76.04

Range: Number of grid cells (1 km resolution) for high and very high levels
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Abstract

This paper provides a morphological description of a newly recorded species from Taiwan,
Cheiracanthium insigne O. Pickard-Cambridge, 1874, based on newly collected materials. Both
male and female C. insigne specimens are analysed, redescribed, and photographed. We applied
DNA barcoding validation for matching sexes and reviewed taxonomic issues of C. insigne with
other related species. The results of maximum likelihood tree and Kimura two-parameter genetic
distance confirm the correct matching of male and female C. insigne specimens from Taiwan
(mean intraspesific distance as 1.15%). In addition, the phylogenetic analysis suggests that
previous female specimens of Cheiracanthium triviale from Assam, India, could potentially be

conspecific to C. insigne from Taiwan.

Key words: Cheiracanthium insigne; Cheiracanthiidae; new record; Taiwan
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Introduction of Cheirachanthiidae Wagner, 1887 and

distributed worldwide (World Spider Catalog
Cheiracanthium C. L. Koch, 1839, the 2020). They are small to medium-sized

long-legged sac spiders, is the largest genus spiders and generally yellowish in body
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coloration. Long-legged sac spiders can be
identified by the following characters: the
leg I is conspicuously the longest, the male
palp with well-develop papal tibial
apophysis and distinctive backward-
direction basal retrolateral spur on the
cymbium, and the female epigyne with a
central or posterior depression (Chen and
Huang 2012).

To date, there are 218 valid species of
the genus Cheiracanthium reported globally.
However, the actual diversity of the genus
remains unclear, and several new species
from Asia were described recently (Barrion
et al. 2013; Wang and Zhang 2013; Marusik
and Fomichev 2016; Zhang et al. 2018; Li
and Zhang 2019; Zhang et al. 2020).
Yaginuma (1970) first noted C. lascivum
Karsch, 1879 in Taiwan. A total of nine valid
species of long-legged sac spiders have been
reported successively (Chen and Huang
2004; Chen et al. 2006; Chen and Huang
2012). Recently, a newly recorded species,
Cheiracanthium insigne O. Pickard-
Cambridge, 1874, was discovered in Taiwan.
The male C. insigne is distinguishable from
congeneric species using the structure of
palp organs, which have extremely well-
developed tegular flanges. However, the
identification of female is still unconfirmed.

The morphology of female C. insigne
was first reported by O. Pickard-Cambredge
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(1874) in India, then later noted in another
study using samples from Myanmar (Gravely
1931). However, the delineation of epigyne
was conspicuously inconsistent.
Dankittipakul and Beccaloni (2012)
examined the holotype of C. truncatum and
supposed that the specimen of C. insigne
examined by Gravely (1931) was actually C.
truncatum because they could not find
distinct differences between female genitalia
of these two species. Therefore, the problem
of female C. insigne identification remained
unsolved. Due to cryptic habitat and the
resembling appearances of Cheiracanthium
species, to affirm correct sex-match is one of
the challenges for taxonomic studies on the
genus. For example, almost half of
Cheiracanthium species are described from
single sex: 38 species from males and 59
species from females (World Spider Catalog
2020). Therefore, the application of the
molecular tools such as DNA barcoding is
valuable for correct sex matching.

Hebert et al. (2003) proposed the
common use of cytochrome ¢ oxidase subunit
1 (COI) sequences on the mitochondrial gene
in DNA barcoding techniques, which enable
species identification in most animal phyla.
The application of COI barcodes has been
widely adapted in various animal groups and
research purposes (Kress eral. 2015), such as

species-level identification in immature
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stages of rolled-leaf bettles (Garcia-Robledo
et al. 2013), species identification in illegal
trades or highly processed animal materials
(Gongalves et al. 2015; Janjua et al. 2017),
the solution to certain taxonomic issues or
the discovery of cryptic butterfly species
(Hebert 2004), diet analysis for the ocean
sunfish (Sousa et al. 2016), and the
delimitation of species boundaries in
Acridoidea (Huang et al. 2013). Similarly,
DNA barcoding of spiders has been
commonly used in taxonomic studies and
relevant research in species identification or
delimitation (Barrett and Hebert 2005;
Candek and Kuntner 2015; Xu et al. 2015;
Cao et al. 2016; Coddington et al. 2016). As
morphological variation of spiders can be
dependent on sex and life history stages,
DNA barcode approach is effective to match
sexes, life stages, or distinguish species with
similar morphologies, which has been
successfully used to rectify a previously
mismatched male specimen in Micrathena
genus in Brazil (Robinson et al. 2009; De
Alvarenga et al. 2020). Also, it has ably
overcome extent challenges of taxonomic
and phylogenetic obstacles (Blagoev et al.
2016; Breitling 2019). Thus, the efficacy of
DNA barcoding analysis illustrated its
usefulness to correctly macth sexes and
identify species even if there was a lack of

information on diagnostic features for one

sex or with few specimens avialable.

This study adds a new record of spider
Cheiracanthium insigne for the Taiwanese
spider fauna using both male and female
specimens, assessed by morphological
characeteristics and through COI gene-based

DNA barcoding validation to match sexes.

Materials and Methods

Sample collection and morphological
examination

Specimens were preserved in 75%
ethanol and deposited in the collection of
Taiwan Endemic Species Research Institute
(TESRI). The selected specimens were
dissected to examine the palpal organs of the
males and the epigyne of the females. To
dissect the genital organs of the females,
epigyna and inner genital structures were
cleaned in the protein removal solution.
Photographs were taken with a digital
camera (Nikon D850), using a sterco
microscope (Leica M125). For each
specimen, Helicon Focus version 6 (Helicon
Soft Ltd) was used for focus stacking. Scale
bars were labeled on the digital images using
Imagel version 1.52k (National Institutes of
Health) and Photoshop version 19.1.2
(Adobe Systems Corporation). All
measurements of morphological structures

were given in millimeters (mm), obtained by
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a micrometer mounted on the eyepiece of the
stereo microscope. The measurements of the
pedipalp and leg were given as the total
length (pedipalp: femur, patella, tibia, and
tarsus lengths; leg: femur, patella, tibia,
metatarsus, and tarsus lengths).
Abbreviations addressed in this paper
include: A, atrium; AER, anterior eye row;
ALE, anterior lateral eye; AME, anterior
median eye; AW, anterior width of MOA; C,
conductor; CD, copulatory duct; CS,
cymbial spur, E, Embolus; MOA, median
ocular area; MOA-L, length of MOA; PER,
posterior eye row; PLE, posterior lateral
eye; PME, posterior median eye; PW,
posterior width of MOA; RTA, retrolateral
tibial apophysis; S, spermatheca; TF, tegular
flange.

DNA extraction, PCR amplification, and
sequencing

Tissues collected from one to four legs
of the specimens were preserved in 95%
ethanol and deposited in -20°C refrigerator
until DNA extraction. DNA barcodes were
subsequently obtained for molecular
analyses and sex matching of conspecific.
The partial cytochrome ¢ oxidase subunit I
gene (COI) was amplified using the primer
pairs of LCO 1490 (Folmer ef al. 1994) and
Chelicerate R2 (Barrett and Hebert 2005).
The polymerase chain reaction (PCR)
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protocol was as follows: initial denaturation
at 95 °C for 5 min; 35 cycles of denaturation
at 95 °C for 30 sec, annealing at 45 °C for 30
sec, and elongation at 72 °C for 40 sec; and a
final extension at 72 °C for 5 min. The 25-uL
PCR reactions included 9.5 pL of double-
distilled H,O, 1 pL of each forward and
reverse primer (10 pM), 1 pL of DNA
template, and 12.5 pL 7ag DNA Polymerase
2x Master Mix RED (with 1.5 mM MgCl,
final concentration; Ampliqon, Herlev,
Denmark). The PCR products were
visualized by agarose gel clectrophoresis
(1% agarose). PCR products were sequenced
by Genomics BioSci & Tech. Co., Ltd. (New
Taipei City, Taiwan) using an ABI 3730xI
DNA Analyzer.

Molecular data analysis and phylogenetic
inference

The DNA sequences were trimmed and
edited by Sequencher v.5.4.5 (DNA sequence
analysis software, Gene Codes Corporation),
then aligned with ClustalW in BioEdit
v.7.0.5.3 (Hall 1999). For molecular
analysis, the COI sequences of a closely
related species, Cheiracanthium triviale
(Thorell, 1895), were downloaded from
GenBank (Benson et al. 2012) which were
provided in Tyagi ef al. (2019, 2020) as its
epigynal characters were similar to C.

insigne based on preliminary specimen
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examination. To identify haplotypes and
polymorphic sites, DnaSP v.6.12 (Rozas et
al. 2017) was utilized, and the pairwise
genetic distances (Kimura two-parameter
[K2P]) were calculated using MEGA 7
(Kumar et al. 2016) to assess the genetic
differences. Phylogenetic tree was
reconstructed using maximum likelihood
(ML) with GTR+G model, which was
determined as the best-fit nucleotide
substitution model using jModelTest v.2.1.7
(Darriba et al. 2012) under the Bayesian
information criterion (BIC). Maximum
likelihood analysis was conducted in
RAXML v.8.2.10 (Stamatakis 2006), and the
robustness was evaluated by 1000 bootstrap
pseudo replicates. Ultimately, the obtained
phylogenetic tree was visualized and edited
using FigTree v.1.4.4 (Rambaut 2018) and
Illustrator version 22.1 (Adobe Systems
Corporation, San Jose, CA, USA).

Results

Taxonomy

Cheiracanthium insigne O. Pickard-

Cambridge, 1874

(Figures 1-2)

Cheiracanthium insigne O. Pickard-
Cambridge 1874: 408, Pl. 52, fig. 32;
Gravel 1931: 266, fig. 17L; Tikader and
Biswas 1981: 70, PI. IX, fig. 122; Chen

and Zhang 1991: 252, fig. 264;
Majumder and Tikader 1991: 60, fig.
113-116; Song, Zhu and Chen 1999: 413,
fig. 243K-L; Dankittipakul and
Beccaloni 2012: fig. 1, 3-7; Dhali et al
2017: fig. 190-195.

Eutittha gracilipes Thorell, 1895: 47.

Examined Materials. All specimens
were obtained from Taiwan. Chiayi County:
one female (TESRI-LT047), Lantan Trail,
2018-03-17, Ying-Yuan Lo leg. Kaohsiung
City: one female (TESRI-C020126),
Shoushan National Nature Park, 2017-06-10,
one male (TESRI-C020159), Shoushan
National Nature Park, 2017-08-12, one
female (TESRI-C020171), Shoushan
National Nature Park, 2017-11-04, one male
(TESRI-C030145), Shoushan National
Nature Park, 2017-08-04, one male (TESRI-
CS031), Shoushan National Nature Park,
2018-08-03, Guo-Yuan Wu leg. Yilan
County: one male (TESRI-Ar4714), North
Guanyin Tunnel Entrance, 2020-03-02, Chi
Wei leg.; one female (TESRI-Ar4722),
Dongyue, 2020-03-03, Chi Wei leg. Taitung
County: one male (TESRI-Ar2540), 2017-
09-20, Fuyuan Village, Ying-Yuan Lo leg.
(Figure 3).

Diagnosis. Cheiracanthium insigne can

be distinguished from other congeneric
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Fig. 1. Cheiracanthium insigne, male (TESRI-C030145). (a)—(c) are prolateral, ventral, and

retrolateral views of palp organ, respectively. Scale bar: 0.5mm.

(b)

Fig. 2. Cheiracanthium insigne, female (TESRI-C020171). (a)—(b), ventral and dorsal view of

epigynum. (¢) dorsal view of appearance. Scale bars: (a)—(b) 0.2mm; (c¢) 1.0mm.
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Fig. 3. Collection localities of Cheiracanthium insigne from Taiwan in the present study.
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species by the following characteristics: (1)
tegular with enormously developed and
semi-transparent flange on the bulb; (2)
embolus long and curved along with tegular
flange; (3) basal retrolateral cymbial spur is
rudimentary; (4) epigyne with a pair of
elongated and entwined copulatory ducts on

the anterior of spherical spermathecae.

Description. Male (TESRI-C030145).
Total length 5.0; carapace length 2.5, width
1.8; abdomen length 2.5, width 1.4. Carapace
yellowish with indistinct cervical and radical
grooves. Ocular area light brown, eight eyes
are arranged in two rows with AER slightly
procurved and PER straight. Eye diameters
and inter-distances (mm): AME = ALE =
PME =PLE =0.16; MOA-L 0.36, MOA-AW
0.40, MOA-PW 0.52; AME-I 0.14, PME-I
0.20, AML-I 0.10, PML-I 0.12; clypeus
height 0.10. Chelicera light brown, with
three promarginal teeth and three
retromarginal teeth; endite longer than wide,
and labium equal in length and width.
Sternum yellowish and posterior margin
slightly convex. Pedipalps and legs
yellowish; the third and fourth posterior
metatarsus bear a coarser, distal curve spine
on the ventral side. Measurements of
pedipalps and legs (mm): Measurements of
pedipalps and legs (mm): palp 4.0 (1.3, 0.4,
0.4,1.9),leg1 15.6 (3.7, 1.1, 4.2, 4.6, 2.0),
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leg 11 9.6 (2.6, 0.9, 2.5, 2.7, 0.9), leg 111 7.1
(1.7,0.8,1.6,2.3,0.7), leg IV 10.6 (2.6, 1.0,
2.7,3.4,0.9). Leg formula: I > IV > II > III.
Abdomen yellowish and elongate-oval. Palp
with a straight retrolateral tibia apophysis.
Cymbium folded obviously in ventral and
retrolateral view, and basal retrolateral
cymbial spur indistinct. Tegulum with a
well-developed, conspicuous, and
translucent membranous flange. Tegulum
apophysis absent. Embolus slender, curved,
and elongated along the margin of the
tegulum flange (Figure 2).

Female (TESRI-C020171). Total
length 5.2; carapace length 2.7, width 1.9;
abdomen length 3.5, width 2.3. Carapace
yellowish with indistinct cervical and radical
grooves. Ocular area dark brown, eight eyes
are arranged in two rows with AER slight
procurve and PER. Eye diameters and inter-
distances (mm): AME =ALE =PME =PLE =
0.14; MOA-L 0.34, MOA-AW 0.48, MOA-
PW 0.56; AME-I 0.16, PME-I 0.28, AML-I
0.18, PML-I 0.28; clypeus height 0.06.
Chelicera dark brown, with three
promarginal teeth and three retromarginal
teeth; endite longer than wide, and labium
equal in length and width. Sternum yellowish
and the posterior margin slightly convex.
Pedipalps and legs yellowish. Measurements
of pedipalps and legs (mm): Measurements

of pedipalps and legs (mm): palp 3.2 (1.1,
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specimens, which we assumed as C. insigne
from Taiwan, are conspecific. Moreover, the
topology indicated that C. insigne and C.
triviale belong to one clade with a high
support value (bootstrap value = 100), which
contains two main subclades: clade-A
comprises C. insigne and two C. triviale
samples, and clade-B comprises the
remaining C. triviale samples. The mean
intraspecific and interspecific COI genetic
distances of Cheiracanthium in the present
dataset are 0.33%—-1.95% and
3.32%-14.67%, respectively (Table 1).
Almost minimum interspecific distance is
much greater than maximum intraspecific
distance for all species. However, the mean
interspecific distance between C. insigne and
C. triviale is relatively lower (3.32%,
ranging from 0.71%-4.67%).

Disccusion

Although the male Cheiracanthium
insigne has been reported several times and
can be distinguished from other congeneric
species, the identification of female remains
problematic (Dankittipakul and Beccaloni
2012). According to the examined samples
and barcoding information, we clarified the
identification of female Cheiracanthium
insigne. The features of female genitalia

organ of C. insigne, with a pair of spiral and

entwisted insemination ducts on the anterior
of spherical spermathecae, are incongruent
with which was delineated by Gravely
(1931), but fairly similar to that of C. triviale
and C. rupicola (Gravely 1931;
Dankittipakul and Beccaloni 2012; Liu ef al.
2019; Tyagi et al. 2019). Contrary to C.
insigne, there were only two reports which
examined both sexes of C. triviale
simultaneously (Gravely 1931; Majumder
and Tikader 1991). Dankittipakul and
Beccaloni (2012) examined both specimen
types of female C. triviale and female C.
rupicola, suggesting that C. triviale can be
distinguished by insemination ducts with ten
entwisted loops and epigynal atrium with
clearly defined elongate-oval aperture,
whereas insemination ducts with seven
entwisted loops and poorly defined epigynal
aperture in C. rupicola. They also proposed
that the “Himalaya” form of female C.
triviale, formerly illustrated by Gravely
(1931), was C. rupicola. However, the
female C. insigne was not examined in the
report.

Tyagi et al. (2019) analyzed DNA
barcoding of spiders from India and found
that C. triviale could be separated into two
distinct clades: clade-1 specimens (two
females) from Assam and clade-2 specimens
(four females) from Gujarat, India. In this

study, we used the same sequences of C.
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trivale and combined with the dataset of
Cheiracanthium species from Taiwan. The
ML tree shows that C. insigne and C. triviale
belong to one clade with two subclades:
clade-A comprises C. insigne and C. triviale
samples from Assam, and clade-B comprises
C. triviale samples from Gujarat (Figure 4).
The mean genetic distance between these two
subclades is 4.11%, which is much greater
than the mean genetic distance within each
subclade (0.91% in clade-A and 0.25% in
clade-B). Our results agree with Tyagi et al.
(2019) that C. triviale from two regions of
Inida present a clear genetic differentiation,
which was defined as two molecular
operational taxonomic units (MOTUs) based
on multiple species delimitation methods.
Accordingly, we suspect that the previously
collected specimens of C. triviale from
Assam are conspecific to C. insigne from
Taiwan; however, the original samples from
Assam would be required for further
confirmation of species determination.

On the other hand, both male C. insigne
and C. triviale bear well-developed
membranous tegular flange on the palpal
organs, but male C. insigne can be
differentiated by the former with downward
elongate membranous flange and narrower
anterior cymbium (Majumder and Tikader,
1991). Though male C. insigne is

distinguishable with congeneric species, the

B IR Ik i prE

identification of female has been
problematic for decades. This study
examined both sex specimens of C. insigne
and applied DNA barcoding information to
correct sex matching for the first time, and
highlighting the significance of integrated
morphological and molecular information
for further taxonomic research in

Cheiracanthium species.
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8.

10.

Table should be typed on a separate sheet and be headed by a title of dual languages (Chinese and
English). It consists of only horizontal lines and typed with English terms (if possible) and Arabic
numerals. If foot notes are required, mark with superscripts 1, 2, *, #, etc.

Figure should be drawn with black ink on a separate white tracing paper with a figure legend of the
dual languages below. Computer graph made from laser printer is acceptable.

Photograph should be a glossy black and white shot with sufficient resolution to be clearly legible after
reduction. When multiple photos are employed, the author should arrange them in plates. Micrographs
should include bars indicating scales of magnification. Photos should be pasted on white A4 paper

loosely with the figure legend below.
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