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Laval Growth Rate of Nannophya pygmaea(Odonata: Libellulidae), an Endangered Dragonfly
in Korea. Kim, Dong Gun, Tae Joong Yoon', Chi Gyeong Oh?, Jae Geun Kim®, Eun-Heui Lee*
and Yeon Jae Bae* (College of Life Sciences and Biotechnology, Korea University, Seoul 136-
701, Korea; ‘Korean Entomological Institute, Korea University, Seoul 136-701, Korea; 2Gurye
Rural Development and Technology Center, Gurye 504-805, Korea; *Department of Biology
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Larval development of Nannophya pygmaea Rambur (Libellulidae), an endangered
dragonfly in Korea, was studied using an introduced larval population in an artificial
wetland habitat. Artificial habitat was created in a green house which imitated a small
wetland in Boryeong-si, Chungcheongnam-do, Korea, where N. pygmaea inhabited. A
total of 300 N. pygmaea larvae were introduced to the artificial habitat in June 2007.
Larvae were recaptured five times between June 2007 and November 2008 for mea-
surement of body length. As a result, the initial and recaptured populations (Recap-
tured I, I1, III, IV, and V populations, respectively) contained two body size groups
[initial 6.20+0.34 mm and 7.94 + 0.46 mm (mean + SD); Recaptured I 2.84+0.43 mm and
5.16+0.83 mm; Recaptured II 5.96+0.66 mm and 8.02+0.35 mm; Recaptured III 5.97+
0.73 mm and 7.82+0.37 mm; Recaptured IV 7.04+0.93 mm and 8.52+0.39 mm; Re-
captured V 5.72+0.60 mm and 7.71+0.30 mm]. Our rearing experiment evidenced that
the recaptured I-V populations are the offspring of the initial population and the off-
spring grew approximately 3 mm at 470 degree days. It was also estimated that N. pyg-
maea larvae need approximately 100 degree days to grow 0.7 mm in body length.

Key words : Nannophya pygmaea, endangered dragonfly, larval growth, degree days,
artificial habitat, rearing experiment

Aol Bxole FouA B ANk motRe

N B = o 39 By A &ob] el AEA o=
293 oJu]& A I} (Ishida et al., 1988; ¥} %, 1999).
FulA R (Nannophya pygmaea Rambur)s F'do} aolARE 19579 Fz2 Fdd BuE o]F At

Aoksh 3% F9% 9 4o 3% 5 99 9 oy A S92 e AV AL AT 2

* Corresponding author: Tel: 02) 3290-3408, Fax: 02) 3290-3623, E-mail: yjbae@korea.ac.kr

— 290 —



wopExie| #52 488 291

T ATl o dAl: e AAe Has g o
A MAANEA ARZE A He] Hime] F7)ghe) whel I
NAZe 2 A9 st 3 F78 FA sl
o 23 AR A2 B2 AMAA 2] A o
"ol §A|E7t F43] APH7| wgel] 1 &Y A
ol AT it (el F, 1999).

aepAlE e S A Bt ozt AL A7) 15
~18mm A=2A FAE FodAE 7ME Ao oh&F
B3 27le] 7L Bolsle Au)y spA7} glemz
FABAL AuFozA 457 gt T o] 2
NAZE DEe} F27} vl$- A o]olA AGALE v Z
g A PefRtart B3 AA o)vt. A F7kA) mubd
e Ao AFIA AFe M e B RBxo]
A3 AF7F 4R olFA ¢ (Kazuyuki et al., 1978;
Tsubaki, 1985; Tsubaki and Ono, 1987; 7], 1997a, b; ui
%, 1999). 3ol mmpzbAe] oke] Rl njA: L%
el AF B} ok (A 5, 2006), H52 At
o] g AT AFEA WelMe Abgeot A=)
ol ] Fabe] w5 Lo]5pA] of7] Wil o]} A
g A7t AL o] FAAA] gt

¥ d7E d3Hez 2A4E MAACNAM mepEAl
2ol W8 xeld] AAE YT oEN HF4V)
A mmpgabe Y] AdFFA 2 AAA W B gl
A 7122 E AlEaAt g

HE 2wy

£ A¥e] AR avpbgaie]e] 22 20079 69
FAE=E BP9 3 A FAA AR st et
Al f-Fol AEA HolM AREsZIT SelEhA] g
& aEste] ofslofl M- (8 X 20 m)E AX|BhL
T gkl AFMARE A JFMAAE ZA 3
Ao 23 E $2(300 X400 em) 2 2A LA} 742
Szl mvpaale] opMAIX el fAlEt AL =4
&7 $lste] A& oF 5emE A3l on, BofE o
A=A 42 "HIEE 10em Zol2 2T £ A4
At b el oAMAXAN $AFo 2 ER b=
FE (Juncus effusus) 317Ve) (Persicaria thunbergii)
7k - Foll 50~60cm 2HA o2 Az s ¢l
FTAAAE 2 T30 30 AE] $lEke A
T ouldE, e Y2 e 1mm)E AXEY
o} ol fxo) 2l ow MY Bw % (Daphnia
sp.), 27 (Chironomidae sp.) 5 1|4 FHIEFEo| &

Bl Eslgormz el Helg AFIA ddH &
2o 1A17b vz 2y ElE)Eledvh (Model: Optic Stow-
Away®Temp, USA). 2l 3AA A ] 24 F oF 747t o
A5 7178 AR F 7 2ol 100704 F 300744
9 Mg AAZY $-5E o)A 520074 64 13Y).
2L AAZY oA Al TRz 3TNAE A se] AR
< 233kt o)A F & 53] ZA AL AAF
.om (20073 8Y 244,104 319, 2008 3¥ 279, 5
o 239, 114 49), 7bzk 31, 215, 66, 192, 967148 A=
ol (A28 I~V AAD) AFSE AT F AT
Aell A Aol slTh AR Al PAHE HAE
7}¥) et (Nikon D200)2. %3 1mm £F9] 2ALvE
Zol A & ZFE olnA] 4= =279 (Motic Images
Plus 2.0 ML) o 83)e) Al&slgivh slge=x 749 &
29 AL M FAAMoR Fo8 Xol& HolA o
gte w2 (ANOVA, p>0.05), A WA 7& E3hste A
A&& AAEET

4222 Rectangle HPH S AMg3le] 29 =2 HIEslY
o, A& b3} 2} (Lee et al., 1999).

)

Rectangle DD=(T 0y + Tiin/2—T, (1)

TSt Top® 4 A7 2% 9 A 228 Yehijn],
T,= A B8 AeEsA 7] 5(2006)9] #15(14.3°C)
& olgshict

$%2] AAEGRLS A3 FAHLYEE o]43l
ohe-el Ao mhet 24 sde (4 (2)).

GRL=[i1<FPz—PPi)/CDD] In @)

o] 7]e|A] GRL (Growth rate of larva)y® #5 AAEE
Wepfi ™, CDD (Cumulative degree days)= A¥7|7t ¥
qre] £dx9] Felw, FPi (Following population)i= H]
A AAZE2E AAE 3 TR I IV)el|A
AN ez o)Fe) A2y NAL, & A=xH 118 IV )
A2 i HA cohorte] AA FFelw, PPi(Preceding
population= 471402 o2 ALY AANL, 5 A
=3 I} HI7WA)2) i A cohort®] A BFE et
Wtk ne 74zke) A =8 AAZL cohort $E RIS
zp NAZANA cohort®] FE-2 Cassied] WrHel] me)

A& Zol& gl (Cassie, 1954).

Hda o o3

A7) B9t 429 3 5L 355°C, HA £



292

£ 0.4°Cgler HF 17.948.2°CE Jel) o} (Fig. 1).
Fzo olMH AL MAZY AR 7.14+0.96 mm
(mean®8D)g o} AAL] Rz wiel 2719 cohortE
y¥e Ao (Fig. 2). £33 5] EFH cohortd] AR
2 7.94+0.46 mmo|™, ©+& cohort= 6.20+0.34 mm&)
o 52 AjzEe] A3t =E 2709 cohortZ i eI
ou, A 23 I3} VAL 74 o)A MALH A xF
IV AAZES Zb2h 232 A o] E83led, A& A
29 Ao] Altste] R3}gk Al F, A} Fy Al
7h AbRksle] 3318 F, AldiQl Aoz A5 Az

407

Water temperature (°C)

= High temperature
E I Low temperature
0 — — Thermal threshold

JJASONDJFMAMJJ ASON
2007 2008

Fig. 1. Water temperature from the artificial wetland
habitat during the experimental period.
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Fig. 2. Larval body size distribution of the initial and recaptured I-V population of N. pygmaea during the experimental

period.
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Fig. 3. Accumulated degree days during the experimental

period.
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Fig. 4. Relationship between degree days and N. pegmaea
larval body length.
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