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Abstract

The jumbo dragonfly, Anotogaster klossi Fraser, is the largest and the only protected
Odonata species in Taiwan. In order to understand the larval developments of this species and
establish a laboratory rearing protocol, we collected new-laid eggs of 4. klossi from Touwu
Township, Miaoli County. These eggs were incubated at 20°C. The hatching rate was 86.7%
(n=30) and the duration of embryonic stage was 28.1+1.4 days (mean + standard deviation,
n=26). Under artificial breeding conditions, the instar numbers for larvae to develop varied from
15 to 16. The average larval stage of males was 369.1+22.9 days (n=7), and females was
388.3+18.9 days (n=10). The larval duration of females was significantly longer than that of
males. Furthermore, the head width of females was significantly larger than that of males for
both final instar larvae and emerging adults. However, no significant differences in head widths
and larval durations were found between the final instar larvae with 15 and 16 instars for both

males and females.
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Fig. 1. Round plastic containers for larval

development of Anotogaster klossi.
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Fig. 2. Aquarium cages for the emerging

adult of Anotogaster klossi.
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time of Anotogaster klossi.
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Table 1. Durations of larval stages and number of larval instars of Anotogaster klossi

Category Male Female
Duration (days) 330~350 1
351~375 5 2
376~400 6
401~425 1 1
426~427 1
No. of instars 15 4 2
16 3 8

o Ea 5% F H B A ek IO i GGRL) - I
VR4 Ea S E 83 B B 5369.1£22.9H (n=7) >
W2 1E351-375H 5 Witk 4haa Fas 510
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Of > et a3 E H#UR369.1£22.9H » i
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B HBE M B > B - HE R 4RET
Y EEE = F(U=58.5, p<0.05) °

T~ WD SR B ARV TE R Bk
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p>0.05) o IR FE IOV I 4) B
DFet & - ERBERMEMETET(8.97+0.38
mm)EEZ /N IEME(9.49+0.39 mm) (U=58.5,
p<0.05) - FF4LESHT1ES (penultimate instar
larva, F-1)F o [0 Ry 14501 SHe TR B3 72
F(U=7, p>0.05) » Wt B 1451 5 IR i
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Table 4. The mean head width, left forewing length, left hindwing length and abdomen length of

Anotogaster klossi (n=sample size, meantstandard deviation, unit=mm)

Sex n Head width Left forewing length Left hindwing length ~ Abdomen length
Male 7 12.010.2 54.7t1.2 54.3%1.3 64.612.3
Female 10 13.310.2 61.842.2 60.842.2 69.312.3

(antepenultimate instar larva, F-2) 5@ ° JK
T HMEME13E 480 i B 2 R (U=8.5,
p>0.05) > MEME 1380 14H TR HE(U=14.5,
p>0.05) BB EHFTER  HHER
(6.02+0.29 mm)ffEFH /NN HEME(6.37£0.35
mm) > AR B4R T LAY EEE 22 (U=53.5,
p>0.05) » 455 2 > B/OIERIR2(E S B I EL
(F-0, F-1) - MfMEE & R HEME - HIFME
BB A [ e B 8 ] I e B 2 5 -

g3 AT S B ) W e HH B L TH T R AR 0 15
Mls s 2B EE HTRERXE
y=0.2438¢"*"" (R’=0.9945, p<0.01) > 15{%
M PE FBy=0.2533e"*"""" (R*=0.9987,
p<0.01) > 168 MM Fyy=0.2529¢" """
(R*=0.9906, p<0.01) » 168 I A
y=0.2526¢e"*"" (R’=0.9943, p<0.01) > &fF
BB R A -

=~ lERY
e~ MERKER ZBHTE - ERTEE ~ £

W~ BRMENRS - Hop it (E e 8
INFRHENE > SRR BH R (U=70, p<0.01)~ /£

AT E(U=70, p<0.01) » £12 @£ (U=10,
p<0.01) ~ BE-E(U=65, p<0.01) » & F|H %
EH -

— ~ E B RFEE

Wi HE s AN L5 HEEREAT
B[ - BEFEORLE - RE - LR K
E &Y P (cannibalism) 5 5 % 5%
ﬁ:(Corbet 1999) - fi 55 7 #E 4 BA 65 & 48 A2
B RS REHEEYE=HEREZEN
%gjﬁl% °

KR e E b0 BOMN 2 SR} & &6 4 Y
KRR ZE 2L R E22°C (Schutte 1997;
Ferreras-Romero and Corbet 1999; Lang et
al. 2001) > & FE SR (low temperature
threshold){iF#+498-12°C (Norling 1984) - 4
Wt 9% 1% S8 7 8 DA B DR FE 5 (maximum-
minimum thermometer)s $% i FEHABE = 40
i O PR AR LAY ROR B0 - Hh20 144 ¢
SERER19.644.6°C (n=12) » 20154 A
19.6+£4.2°C (n=12) » L3S E 6] 5 OR E
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0 H 4h Bl 66 5 < fx 8 i & #6 [E (optimum
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Pilon and Masseau 1991) o AHHF72305H 25 U
aF26FHME(E T - WE L EE86.7% » Bl
20° CHY 7K i Jo 1% i 48 01 P8 Bl Y

fERERRE L > HR AR 4 &S
JHETEARE IR - 8 58 B & i 45
HE B R I - PR 4 £ 28 & Y i (i L AR
o T A B T BREN T B o Marczak er
al. (2007)F5 t 2 HEF} &) &8 4G BY B i JEO &
A IEAHBE @55 > 0 H /N 4 5 B AR R/
RLARIERE o AT T % B0 % 1L Y285 2) &2 58
HVBRAT Ry $EHI20.25-0.5 mmAa b
JEH e RE e 4 &R L o BEAREFSMER
B WE 4 s R B FE R E SR E R > (E
RN E R A B 2N %00
REKES & B B R E

nOEMgEEREREHERE - KRR
HETEMaZRLeY EREEREFK
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Py JEZWERFEBo et al. 2011) - fEE4L)
G B R 0 B R/ B R A A ROR
F(Bo et al. 2011) > NFLFHAC & 4) & B0 AL 5
8T ER R e R - AT ERZ S
SRR OY ~ IR O — S 45]) 8 R i
FEEEMRE  F LI BETES -
B H TAFEERIEE F FEE T8 - 6
B LU T B RSB ) - B4 &
HREHEG S - kiR SR #E R
WE LS BRERITAOKE - RS
o) il BH AR

o AE SR

T EEFL &R ON B Y E B H (direct
MELLELERE
(delayed development) 5 =X /& & & 7L -
Cordulegaster boltonii (Donovan) 1£¥f4Mg&
B > UNHAZF24-43H(Ferreras-Romero
and Corbet 1999): C. boltonii
immaculifrons SelysfE21°CER T » UIHAE
17-43H(Schutte 1997) » & B4 EE 4] U HA
28 HAHAT -

L) HERFEY T AU [ (generation time)H
Prohah sa st 5 BALHENS - C. boltoniiBiC.
dorsalis Hagen'#2-34F(Ferreras-Romero and
Corbet 1999; Marczak et al. 2007) - A5
RUR RS L)W I M 4) 85 1149369.1H - MM
4&x%388.3H » fi HOUVHAZ28.1H » B
Gt EREEIE - N\ TegketEy - 12
ERBEURTREEY) 8% E 2
JE ~ K s XAFEORFEARFEAF 52
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o 5 e H pea %8 5 75 1-2{E H (Corbet
1999) » i i 85 ) WE 4 0% 52 8 it PR
(semivoltine) » B[ 58 pl — X FF 2 4E1F
M- HARBE T > 282 5 f e BRI
2 R [E R LAY E #BF(cohort) » Bl
BRI A —F 0 Wk REREHBENC.
boltonii¥iC. dorsalistH(CHEE 2E » &
HORET 18 3 B34 (Ferreras-Romero and
Corbet 1999; Marczak et al. 2007) - ¥t >
R ER 2 AT B AP AR R - R i a2 4 B
R ZAPABMES - HA R I A R
PR3 HY AT RE M - BRI L {E 58 208 i & 0 1k
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%)) &k (F-0 2 F-3)HG A B AR e 1 (Ferreras-
Romero and Corbet 1999; Lang et al.
2001)  fEFHA)WE LA T 5 J7 245 58 0 4%
fie (F-0) 2 & e i LR (F- )R MEPE 4 82 5 5 B
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It Al e st B RV EE R BURHEE4)
B e AL 5% B AR RO R e o BETRES
BUR A e 1 58 20 (Bl » 0 0 < 0 R Y
(45 F -2ith S P NRIE A TN R S
52 0E 2 (fecundity)Z(Serrano-Meneses et
al. 2007) - fit 5 7 9E M 1 &) & 1
(388.3x18.9H B E KA HEM:(369.1+£22.9
H) > S KSR ET REE
BFfE]

o) BE R 4h &k % 5 P 7R W OB B
Verschuren (1991)LL¥F &M 46 BH 5 =~ $5 8k
L ETC. bidentata Selys Byl SES (LG R
ghaatl]) - HEREFEEE T JREEH 165
1785 - Aut7E U B N Le 5 05 oo i
TR AR B R G - BEHTE
LB R G - B H 4% 5
¥ 2EEEBREEE > K 2FE LU
A B A E8# BL(Corbet 1999; Okude ef al.
2017) » AW FEIR G - i 85 ) E H 8 R
ME o ER1SEGT 68 1Y fE 87 ) WE 4% e 4 25 G
R 72 2 NIE P BB 4 23 4G ZY YRR
HEBRENE - BRE 2 ERSRE
15501 680 1Y 4l & » B A 22 5 3 & 1Y P LG
A B =B RS B {E (threshold size)fi
B FIN % —(E R BB 8 A S
Verschuren (1991)E N A EHEFHRE » A
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NG fe 4 ot EAVEHEE A WIRE IR

R A A T 5 A s

A HMANZRPE - IRFRER -

= REER

=N SRS A S
T2 - B BB 2R SFARRE B R (Lieftinek
et al. 1984; Wang 2000; Lin and Yang
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Ea VB LI N RERREE HPERE
Bishak - HN AT R4 &0 E
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B SN B B AR E HA R I B oK R B L AR
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AN RN B YIS E R o B
RN Ry % B ARk - FE IR 58
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P > 40 AT {58 i 85 ) WE B A R A Y LA
Yitd o T 2 R A R SRR 2 B 4 PR
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