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Egg and Larva Developments of the Taiyal Darner
Aeshna petalura taiyal Asahina (Odonata, Aeshnidae)
at the Mt. Hohuan
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ZRHEZWE (Aeshna petalura taiyal Asahina)f &5 A RLAE » B2 53412 1,500mEL & L
[ o HEmR AN & LLIE <2 B RS BHEE ~ AKE 75 G Bl s RO T8 - ERE BB A2 BV o O
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Abstract

The Taiyal darner Aeshna petalura taiyal Asahina, 1938 is an endemic subspecies of dragonfly in
Taiwan. It occurs widely in the mountain areas above 1,500m in elevation. Its larval habitat has been
adversely affected by human activities, such as pond construction, water pollution, and fish releasing.
This study was conducted between 1997-2000 to study egg and larval developments of the Taiyal darner
in the Mt. Hohuan area. The results showed that the period of egg stage was about ten months. Eggs were
laid at the end of summer, overwintered in a diapause condition, and hatched in the following spring. The
larval voltinism showed univoltine or semivoltine at the two different sampling sites of the study area.
The egg and larval stages were fairly long, and its habitat consisted of both aquatic and terrestrial

environments, easily disturbed by human activities. For conservation of the Taiyal darner, it is
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recommended to protect whole lake and its adjacent environments.
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ZR At Z:WE Aeshna petalura taiyal AsahinalE
gt H (Odonata) ~ Z Rl (Aeshnidae) ~ Z: it
J& (Aeshna) ~ B Z £ E(Cyanea group) > 5]
Eb SR T BRAE 15 v A 51 s L PR B iy 4 1 T A
Z:WE(Asahina 1938) » 3% SCE SR ERHE &I
REFFE ~ #EA K/ NE A HE G R - K
AsahinafRfNErich SchmidtE: Wil 22 7% 4 8
2Rt 2 E B PR 7S B B R HE 2 A 4 R R AT
FBEAL ~ MEWEAT T 28 (caudal appendages).Z 2
Re 7= BB I PR Rt 53 A0 - BT R G E g
fifi(Asahina 1983) o AN EH il 5 5 08 /3 A i B s
W HA ) W5 WE RH » BR kR SR A B B S R
1,500mLL 3t (Lieftinck et al. 1984) : fHEH
AEREE A G B - TP ERE A TR
YL HA(1shida and Hamada 1973) : i 2 I
BEAKEBHEMEERE & Z L Hi(Asahina
1983) : WV HH A AN[F] 28 5 RS B &k (Lieftinck
et al. 1984) : MEmkAEVE L LIt HEE A B EEr
/NI ( Matsuki and Lien 1991) ©

2T A 2 A W EE ek A Mt S LA A2 B
o BH 38 B fe BN A R M L SR WSS
1t » HEEEBRDCE TN LA ORI T fLAGE
) o HHAS UM B HE R0 AR 05 s RIS MR B TE)
PTRFRIEE R R (Matsuki 1997) » [RIHAS
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FAACHIE - AR FeRs RE R 2R T
PR -

M ¥t 7 ik

EEOLEAIB A > M~ AEERRE T
Jii > AT K BB SR A R B Y o A& AE Y &
ZFHJAE3,000 mmLL E > FFEERRETEEC LL
T o FEFHBEE80% L - &8 i KIS %
RS 5 LA A 2R R 0 B i 7% R 1L [T
(Juniperus squamata) 5 f1RRE 2 8 B o - H
g 3,000m L Ll & HI 55 & # 1% £2 (Abies
kawakamii) k& E Il & 17T (Yushamia
niitakayamensis) 1 J# iR 53411 (PR sz i 1994)

RIA AT & L AR SR WIE S > 5
TR FEE H FH AT BB ASFREE S TN
HFE g 2 B A (81) - UVHAFE S AR I R
I [E 7t (Station(St.)1)(24° 8'3"N, 121° 16'45"E,
3,100m in elevation) » AABNZFS AL H B
T 77%I200mpEE - g 2 [EE > HfEK)100 m’ .
MWK EEEE  BEE S ERE - #2E
(] 5 A Rl 7 L Dt IV 3 A 2 Tl 5 R A A
DN AE S o HME Sk A AR I 5 R I Rt (St 2)
(24° 8'36"N, 121° 16'45"E, 3,090m) &7 3
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Fig. 1. Sampling stations (Sts. 1-3) in the Mt. Hohuan area.

(St. 3) (24° 9'48"N, 121° 16'24"E, 3,100m) ° 5
e Rt (St. 2)7E BRI Eb(St. 1) T J7%710mjE
2Rl > HiIfEHI100 m® » ARHGEEE 45 om
WA EEEBEE ) EEEGRYITIE - &
Fth(st. NI FTILALTTRIL kmiE - FEE it
THRZE G BOIE LIf 2 K- At HEK
6517 > FHEEEEA40 om - KRk EHE
JEE LUK B i AR -

FH 7 2% FHE 22 WE IHEE O L) 78 S 268 J1F OIS A &5
FESE M AEYY o L Y IR 22 B &R UU A7
& > H AT/ EFE RN AR - e
BE D MU — &N R SR 7R
SHfT AR YN R HIRATER TS ~ R -

19981 H F19994F12H » & A i BiiFe[E]
(st 1) ERERRZ 2 ~ B~ PHFE&EL0 cm
X 10 e & Bl o J5 £ wE A a1 py AR BR H Ay
G Edl o RS RERER T PR 2 B 8 T 4T
gl s LU HI S AR IR EH - 25
Ando (1991) &z Miyakawa (1990)FIEE# 5 73
FSH] - REBAIT : BB RKEEER A

(anatrepsis) i AR EG g A HEEE + 26510 A A HEEG H
IR IR H (katatrepsis) =TI HT : 111
FEIRRG RS I HEE s VIR IG5
RS - (EHSEF R AR 43 ¢ SBVIHEMAS
E5E 415 & (dorsal closure) » {Hf5F AR  H
sk 1) 5 L IR I 8 B AL R B AR 8 AR
& o

199747 H Z£1999.6 A iA IR Rl (St. 2)
BeAFt(st. 3) - BFEALALMER30 cm ~ #16
cm ~ {8 H K/N1.5 mmZ DA T 7k {E % 55 He
MERL/NIE > J1F455 HE M s DA A RO B B 1
FEE] > S BE T A/ N (SR HE s AR - BOHE
ek JOR AR T SR B o0 AT R Bl F ] R S ERE H T Rg
LB E R R o FRHA IR BR 1 HE e — A 1
B - 0E RS AL s 3 Ak 3 A1k
HA o FARE 1S Bh & vt I RS R DU G RS E T
CYBERSCAN/ i £ 31 ~ HACH-CO150:E 28
& &1 K CONSORT-Z5217% & & A Tl & .0 K
J& /KB ~ B (conductivity) RIBE R &
(dissolved oxygen) » 5 B2 7k 8 [0 B B == LA
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HACH DR/2000Y¢ & Lb (3 #H & 1 & 18 &
(turbidity) ~ #8% & (total Kjeldahl nitrogen) ks
#ET B (total phosphorus) » #EF /K& K+
i 3l LAWi | coxonf3F 5% 56 £ 1 5% (Wil coxon's
signed rank test) EL#i — IR /KB 7E SR o

R %

— ~ JIEA

R AT 2 O 2 R BT - U181 +
0.08 mm > #0.41 + 0.02 mm( n=8, mean *
S.D.) » TEHF SR A 2 TE A — kL (B §E
IRKE FL(micropyles) o BIYMEIE R R » 41 5%
Serg R (elly layer) ZE I 3 (18]2)

I 355 7% BRI [ vt (St 1) 5% i 2 7 22 W i
YN BTG 28 I (L - 199871723 H
.z MG LIS ES £ - E3H BV HEAS A
gargn > ass HRAILUESVIIG R+ - 6~ 7H
KRB ERIN - ZE8H 5 2 Bl dd IV I B 175 56
> oHHIEEES ~ N - 10A B2 F2H 8
DIV E - 2H&BEH MR - B0 5
51% > FIVHEIE37% - 3AZEIVHEA 526% - 55
VHEI 2% - 46 H 2 EAVEL » E6HE
BHLBR VARG 2 0N - 75 &5 - 85

FHEZ YIS E

@RI AR HBUIR LB VA £ o R sE
B~ 1 1011 H DIEBSIHE E - 1255
-~ VRIS S —4 o HIRIERG S B8 L HER] -
JfE W 7 SRR A8 H BrldG - AFK R IR s 58
B AR ERER - WERNIKIERE R
& FREBRFRE >IN E #E AL
H it > URIHEEE10(E H -

Corbet (1999)@ A in H FatiG 25 7
Fo =AU s B RU S A PN AR IR IA TR B T
#EM b (direct development) » 55 — I 314
EA- TR IAE — B E B - 1570 A
R iEFi TR E Ml > B ELEER
(delayed development) » 55 =AU 5% s N5k 255
—RUEEE RIS 3 H 2 FR MR C 5 H A
(facultative diapause) > B /3 &8 J1E 4 ZR{IRIR
HART RN > {HHA B0 50 sk BT B A 7% F g
Hi o R IEES B 5 IR 2 2 ARIR A > i
LLGWHA B A 1 B DU BAHE s 4 50 AR A7 45
B4 (Sternberg 1995) © (EAFHE H > ZRHEZWE
ERINAR AES 3 (E G i S B HA AT - BDE A
WA 2 BE RG] > IEEFH RS
BB - BEORNE R AR I A IR A R
ATEN#E B8 \WWHIBEE VI » [Hl A S %
ZMEERBSE A - A TEET R I A EE A F

52, ZEHEZEWEERT -
Fig. 2. An egg of Aeshna petalura taiyal.
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Fig. 3. Monthly composition of the embryonic developmental stages (I-V) of A. p. taiyal at St. 1 from

January 1998 to December 1999.

IME & - SRS (E 22 R 6ZE 8 HIEE » i
FERTRIERKCOR B3 a2 i - R HAHERE ]
AE AP A TR - #CREITE R EE
PR HGIER — AL R B e 2 5 A A

=~ MERRIY]

I Rb(st. 2) 8 (st 37K EHHE
PEMEMEL » BRI HEREEE 72 52 (Wilcoxon's
signed rank test, p>0.05) » [BH#EE ~ EERE
HRE  EE - AR AR A
7= % (Wilcoxon's signed rank test, p<0.01) ° B[l
ATt el &~ EEE A SRS S RIER
Mo FEE R - HERE R B RS R E R
o A PV £ DR SR S TR i 2R 1 HE 22 1T
B> S TE s R R KSR W E o A
LI 8 e S S B agim K E - i AL
BT BN - B LR £ i)
KR ERYIHEIRE R 2 - KE R EFIRG

R RMAES TS > aTRER vk T
R R IR M - 2 B HG 7T G v TR 55 R B R
TEHER - MR EREHEEE > WKkt a R
R E T - BUEE - R E - R
FHE S AKEBEGE > — RS A AR
Y RS vt BRT At o {H IR A S 2
JEEFARIES0 om > KL 5 a2 SR B R B
SR BUE T EAE KR N R AR R o
BREE R vt (St. 2) e fl S HE&%1,184 5 X »
SH 8L 53 A1 H 5 HHBHIEE E ([ 4) - &M HE &% (FO)
SH T IR KIS (E8.7-8.8 mm » F&HEHRTL ~ 2~
3~ AENMERR(FL - F2~ F3~ FA) R B7.1-7.4
5.9-6.0 ~ 4.9-5.0 ~ 4.1-4.2 mm ° Ff #3455 Bl
SHE /3 A RLIES - 199946 H L HERHAE /1
20.20 crv]NEURE R, > 67510 H [T S BE Lo A
AR RN K - HAE11H B2 F2HBETL S
A1 QIR A8 ) - B3 6 HIHE M NEH
FF) 1 2 )y B K 2 A i ME R I BE R RN o
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#F1. Wi RSt 2) A FTH(St. 3).2 /K 'E LLifi (n=24)
Table 1. Physicochemical variables (mean * standard error, n=24) at St. 2 and St. 3

st.2 st.3 p*

Temperature ('C) 164+1.0 168+ 10 >0.05
pH 6.2+0.1 8401 <0.01
Dissolved oxygen (mg/l) 56+05 85x04 <0.01
Conductivity (« mho/cm) 76+13 102.9+ 3.7 <0.01
Turbidity (FTU) 133+ 18 17.0+ 3.0 <0.01
Total Kjeldahl nitrogen (mg/l) 7.1+£05 3.8+02 <0.01
1.3+0.2 0.3+0.0 <0.01

Total phosphorus (mg/l)

* Wilcoxon signed rank tests, significant levels : p<<0.01, significant at 1%; p>>0.05, non significant.
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Fig. 4. Frequency distributions of A. p. taiyal head width of larvae based on the pooled data at St. 2 and

St 3.

19977 i1 A |5 A B (cohort) Ff & 5E & /311
ZF S E T 2RI — T o [ AT AR
S WEFE LA TE St IVE S £ - 1998547
IR AR A VLS ERMERIBLSR - |
A 3 2 BT F B 7 BRI = v i [ 8 B BH 7L
KJ20.85 ci& itk » ASERIE AT A ASBHEAT
HAREBI R -

APt (st. 3) Ml EMEA1,921 8 2K » BHE
S A R SHH R JE (I8 4) - FO ~ F1 ~ F2 ~
F3 - FaAfx Kl {%8.9-9.0 ~ 7.5-7.6 ~ 6.1-
6.2~ 4.9-5.0 ~ 3.9-4.0 mm > BEERIERL(S. 2)
2N S A B S R — B B BRI 2% [ e
E A/ NESR S o APt NEUHE ER R 3R A A
fiireE8 H L » MEHESRITETEH Z A
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Fig. 5. Frequency distribution of head width of A. p. taiyal larvae in relation to months at St. 2 from July

1997 to June 1999.

R kA BB R IR R BARE - BHELARH
L HERABE N (86 ) » HH19974E7 A #Hrin A
(Al AR FF5E R o3 A1 8 H 8L > HERR— IS AS R A
A B Al HE B o AT DURR A 7 B — R
AT -

8 2 0 ZRRIE /N EUHE 8 R S B 2R HY
T ME&R SRR FEITERIRIVE RHE - £
TR TR 28 B AH & AR o HESRIUI AT sh L
RNFERE S 2 LAE 25 15 F - Sl A 3 A 4
15229 H A1k (& 7) -

0 W FHE i 5 W JE AN (R ER B - AR s R
BB G 2R > WBRR AR - &
J& iR - IR E B R Y) & 55 (Danks 1991;

Krishnaraj and Pritchard 1995) @ /R EiJEREE
thi JEE ISR ek A R 31 o (K i A 1 A = B A1) 4500
R S AU 5 /N3 2 (Pickup and Thompson
1990; Hayashi 1990) > {HH — BRI /KR HEEHZE
2T HMEEIK R BV B & 2B T HE B
FREAGR - HEWIHE &2 4215 s R 2 Bk LA
RIZE FE %8 o P R [ A6 i =22 0 10 i Al HE ke
(FO-F4) 8 AU A 88 722 HIRE T - RO AR
[Al > {H 28D b T 2 2 B 2 % A i s 20K
NG AEZE 1 o HE A T ek T R R E K
IINAREEATIR K2 > T AR R 7 B R B A
KN o HETT RN B > B (o — i [ ME A2 0
s RFERNIMAFE - RiERMAAER - BEE
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Fig. 6. Frequency distribution of head width of A. p. taiyal larvae in relation to months at St. 3 from July

1997 to June 1999.
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Lieftinck et al. (1984)% 8 Z T 2 17E ol 7%
PREEFC SR ES AV, 500m L 1 - #K(1997)
G HE Sk PR SR AL S B 72 2,000m L | - A/
F (Rt (2,530m) ~ B B L4 #£8 (2,200m) ~
LR2(2,900m) ~ & LLH(2,600m) % o HI
R 2 E ik ON IR G — A TR A A = T B AR
B TERRIBPORBOR S B E
W ett o o LA ME E TR A TR G T

UNIRRR 36 A BB RS T oK o ek
T RE (5 FE ok A 7 S SR R PR S Ll > 3
AR M3 A o B P A A GRS o RERE S
AT TFRERAE -

YNIHF A P AT R SR B B S g
¥ & (Dicranum sp.) ~ 1% (Plagiothecium
nemorale) BT EE#¥(Diplophyllum sp.)=§ - #k
(1991) 5 b — Tl B J > R [ LI B AT AR R o
Z N THEER A > HAE RKAEH
W Z AR RS > A A S B R A R
HIRIREREE o & REAEE AR IR K ) SR AR
KO EE AL - K S R R AL o R A
ZRHE 2L PN EA B T 1008 5 BAME > &g el Rt
BT IR ER Y o RIS ~ /K43 BB
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Fig. 7. Number of exuviae of A. p. taiyal collected at St. 2 and St. 3 from July 1997 to June 1999.
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(Michiels and Dhondt 1990) » [t /s2 7k efb
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VE 7% S M O R S B R AR - 3 DS B ER
GiPRFE YR B R LA L -

T {16 s ) 5 5% [ o3 28 e 2 L FEE A S -
HoAth R AY B P (% AL A5 1 A I (Limnephilus
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AP B - FEIEE R o

1 F STRER
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