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Abstract — In order to develop an efficient feed for successful growth of Golden frog, Rana
plancyi chosenica, larvae, we compared and analyzed the growth of the frog larvae, supplying
four different food types. The growth of Golden frog larvae fed a vegetable food of spirogyra and
cabbages and a mixture of vegetable and animal foods, TetraMin, a commercial fish food, or eel
feed, was faster than that of the larvae fed only organic matters and vegetables collected from
natural habitats. Among artificial food types, the mixture of vegetable and animal foods was more
efficient for larval growth than the vegetable food. For the successful metamorphosis, the mixture
of vegetable food and Tetramin was the most efficient food, comparing other types of food. These
results suggest that a mixture of vegetable and animal food mixed in an appropriate proportion
would be the most efficient artificial feed for the successful growth and metamorphosis of Golden

frog larvae.
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Fig. 1. Golden frog (Rana plancyi chosenica) adult (A), larva (B),
egg clump (C).
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Table 1. Four food types used in rearing larval Rana plancyi cho-
senica and showing proportions of each nutritional con-
tent in a mixed food

Group Food contents Proportion
Control Mud+organic matter-+spirogyra -
Vegetable food S?_i‘_rﬁﬁzlrri:;c& gl;z:)ge 1:1
Vegetable & Spirogyra+cabbage +TetraMin* 2:2:1

animal food 1 (+nutrient 0.2%)
Vegetable & Spirogyra+cabbage+Eel feed t 2:2:1

animal food 2 (+4nutrient 0.2%)

*TetraMin: protein 48%, oil 8%, fiber 2%, ash 11%, moisture 6%, Vitamin A, D,
E etc. tEel feed: protein 49%, fat 3%, calcium 2%, phosphate 2.7%, fiber 3%,
ash 18%, Vitamin etc.
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Fig. 2. Physical parameters, total length (TL), body length (BL),
and tail depth (TD), of larval Rana plancyi chosenica
measured in the study.
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Fig. 3. Transitions of air and water temperature and humidity dur-
ing the study period.
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Fig. 4. Growth of total length (A), body length (B), and tail depth
(C) of Rana plancyi chosenica larvae by different food

types.

o]= nolA ¢koloh(Tukey test, 25 7o o] P>
0.05).

Az e Yol FFF Azt Wste] wet AT
A8 mE]Ee) (TD) AR Fon)dt wizts Belen
(F=548.38, df=3, P<0.05; Fig. 4C), Ho]&} A7}, + ¥



Food for Rana plancyi chosenica Larvae 13

1.0

—e— Control

—O— Spirogyra+Cabbages
0.8 4 —w— Spirogyra+Cabbage+Tetramin
—— Spirogyra+Cabbage+Eel feed

o 0.64
=
&b
2 041
o)
9
&

0.2 4

0.0 4

0 5 10 16
Days

Fig. 5. Growth of body weight of Rana plancyi chosenica larvae
by different food types.
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Fig. 6. Proportions of individuals reached the metamorphosis. Num-
bers inside the bars indicate the number of individuals
metamorphosed out of total individuals.
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Y 974 A
o elzAel o] (kale, watercress, bloodworm)¢} A}
ql Hojal $AXNESL Bdst] FFT FAe]
ol Ho} xpdA gl Holuhg *ﬂ%—f& A B} o
AAE HeFged, olgdt o A 79
kol g x])}l= A o]t} (Adama et al. 2004). vol7}
2] $AA AT MFE EFGst] HE AE
FFT ARE =3 A9 AEH {I1EE
ZE o 2 AAES B, oA
2] A9 XA o) vl A& mEdhe] W)
F& el FobM FFFe= st A H

= o

Al

e

2] (Northern Leopard Frog, Rana pipiens)

He O}d e

ﬂ

!
>

ox ojf w2 rlo X 2 o
& X
L,

2 mlm
Py

¥ ol ol

ot = ozl
41
L Jo

o
[
oo ol

1580 ol Ao ST Aoz AZED &
WAz Holol BT ddA A gfazazl
AT 49 Aol 2AH

o= 7o,

¢ AT olE 33T dPAN2AG A2

N o ¢4 o
ot
felris

of

et

>~

il

© 0o

™

b |
7 éJ_?‘%j?:ol o we ATE HY AL B3
AR 2e FEA 3% Q¥ AT H4°

ox X ool 2
o
K3
K
tle
N
2
i
_?{_1‘
e
N
2
S
[
L,
ik
02
N
¢t
a
4

] F A9 ®elo] FHE A 7HA Gt 159
AArel] Z=938}A zHg-sld] (Kupferberg 1997; A’lvarez
and Nicieza 2002), £ whiiRz} =)A.e- §-42] Ak}

23} wello] B(Y A 522 7)se] 33 vA
(Kupferberg 1997) & AA5L §%3l= Aoz oy

A ek AE Eol, ¥ vl8e) wildo) Fgu ol
A28} Discoglossus galganoi $-4-& +2 v &9 o
Aol G438 wole 4AT FUxT o ¥ HAE

H3.93t} (A’lvarez and Nicieza 2002).

AT A8 NPT 7 AR wlmayE,
Se) el o= Alzre] AWl sherskglon,
HEA Held) e B HelzAN AR %
e 909 SFEE AT Bt
A2l delo] Fed Jofar) BEF Aot AE B
o ZF9t} (Nace et al. 1996; Mcharmid and Altig 1999).
uh, 589 2o} wdo] g Holx FuF
SAEL] AR wgE 2y SR d7E R
7} 9%} (Nathan and James 1972; Steinwascher and
Travis 1983; Pandian and Marian 1985; Crump 1990;
Kupferberg 1997). $-2]2] AgeA A EA 2old A
o} Ates sl FFT AL F5 veA AR
2ol wlste] 9l QA ¥ Hel&E R, ol
o]de dA7Aze YAHA FEA Helo £l F
AFE $A49 g 2 Helo] FHH e wIF HA
T ee oniske Aeolztar ek ubE, A 24 H e

mlo J&‘: it

53

—|—‘o_|_,

s wAe) e WY SBA Tl 99 A7
g Melee el 488 HelTE AT
ARET AolE weolx) Ysked, ol AEA B

gl YT APLM dehd we Hes FEA
o] Ay A o] opzl, ElEjele] FrHHoz X
Fuol o wleklod 7e 771 T ¥ W 2
S0 £ wlg Ao] 4] o] W] HeF SiE
& vigiet TR A Hell A B F
B4 Heol nlebulst 2 Ay FAH 9%
AMe F7HHQ A7t Besin

AEH oz, 9219 WA A2 Hold T2

olg 94 ¥ AL Helrh IAFE F4 AR

;

9

g Hel g 98 wds st aHor 2AdRRE A
3 imlvzr AN FEE HEes FA - BT 9 o
=&
€

2 3= FNF8 (Rana plancyi chosenica) -2
P o)

A7y EEAQ) Holg L] ¢k, M2 FE o)
A e Hols FFstn o wE AL Wad
Aolek. FAFE FANA ABA HolE FHFT <3
Al B4 ulg HelE THE ALl FX
A AT #7183 B Hel T TFE =R
o o] wha g Bk velrk AEAS FEA |
olg Egsle] FFT HolFo] &I AEA Hol
e FES AYTRG o w2 A Ban e
Holol] TEA Holzx Feho] ALRE EFS F

~ £
g o
U

il

T AR $AEe) HEZelt 484 2ol
Ngaol WAl Ang EFS] $IT AY
o wlate] whe A7 ol el o=k ol
S AE4 Holsl FBA Holg A W
b BT A9 whe A Aol Y £g
ook A& vEhas,

p
l"

il

l"—o‘l'« o }‘U
LN A

Ab AL

2 QAT WAY AAY A4

2 A7\ AR e
23E Qe ol Sudee

2 (FAHER).



Food for Rana plancyi chosenica Larvae 15

17:1-344.

ofred, ZAFH, Nuls, Az}, 7hed Al 2001, 5 FA
. oF7HI P A A 68pp.

S, AZel, oFred. 1998, &=AF AR et 0T
o] Ao #AF A7 BHAE. 16:69-76.

o) AbA. 2003. &1 ok F F7NF-28] (Rana plancyi chosenica
Okada)®) ) ) - &) BA % 34 Ao ¥ AT
QAT W HARFY B

Adama DB, K Lansley and MA Beaucher. 2004. Northern
Leopard Frogs (Rana pipiens) Recovery: Captive rearing
and reintroduction in southeast British Columbia, 2003.
26pp. Report to the Columbia Basin Fish and Wildlife
Compensation Program, Nelson, BC.

Alford RA and SJ Richards. 1999. Global amphibian declines:
A problem in applied ecology. pp.133-165. In Annual
Review of Ecology and Systematics. Annual Reviews,
4139 El Camino Way, Palo Alto, CA.

A’lvarez D and AG Nicieza. 2002. Effects of temperature and
food quality on anuran larval growth and metamorphosis.
Funct. Ecol. 16:640-648.

Blaustein AR. 1994. Chicken little or nero’s fiddle? A perspec-
tive on declining amphibians populations. Herpetologica
50:85-97.

Blaustein AR, JM Romansic, EA Scheessele, BA Han, AP
Pessier and JE Longcore. 2005. Interspecific variation in
susceptibility of frog tadpoles to the pathogenic fungus
Batrachochytrium dendrobatidis. Conserv. Biol. 19:1460-
1468

Buckley J and J Foster. 2005. Reintroduction strategy for the
pool frog Rana lessonae in England. English Nature
Research Reports No. 642, English Nature, Northminster
House, Peterborough PE1 1UA.

Crump ML. 1990. Possible enhancement of growth in tadpoles
through cannibalism. Copeia 1990:560-564.

Eldridge N. 1998. Life in the balance: humanity and he
biodiversity crisis. Princeton University Press, Princeton,
New Jersey.

Gosner KL. 1960. A simplified table for staging anuran embryos
and larvae with notes on identification. Herpetologica.
16:183-190.

Houlahan JE, CS Findlay, BR Scmidt, AH Myer and SL
Kuzmin. 2000. Quantitative evidence for global amphibian
population declines. Nature. 404:752-755.

TUCN. 1998. Guidelines for Re-introductions. pp.1-11. Pre-
pared by the IUCN/SSC Re-introduction Specialist Group.
IUCN, Gland, Switzerland and Cambridge, UK.

Kendell K. 2001. Northern Leopard Frog Reintroduction :
Raven River-Year 2 (2000). pp. 29. Alberta Sustainable
Resource Development, Fish and Wildlife Service, Alberta
Species at Risk Report No. 13, Edmonton, AB.

Kupferberg SJ. 1997. The role of larval diet in anuran meta-
morphosis. Amer. Zool. 37:146-159.

Lutz CG and JL Avery. 1999. Bullfrog Culture. Southern
Regional Aquaculture Center No. 436.

McDiarmid RW and R Altig. 1999. Tadpoles : the biology of
anuran larvae. University of Chicago Press, London.
pp. 444.

Nace GW, DD Culley, MB Emmons, EL Gibbs, VH Hutchison
and RG McKinnell. 1996. Amphibians : guidelines for the
breeding, care, and management of laboratory animals. A
report of the Subcommittee on Amphibian Standards,
Committee on Standards, Institute of Laboratory Animal
Resources, and National Research Council. National Aca-
demy of Sciences, Washington, D. C.

Nathan JM and VG James. 1972. The role of protozoa in the
nutrition of tadpoles. Copiea. 1972:669-679.

Pandian TJ and MP Marian. 1985. Predicting anuran metamor-
phosis and energetics. Physiol. Zool. 58:538-552.

Pechmann JHK, DE Scott, RD Semlitsch, JP Caldwell, LJ Vitt
and JW Gibbons. 1991. Declining amphibian populations :
the problem of separating human impacts from natural
fluctuations. Science. 253:892-895.

Steinwascher K and J Travis. 1983. Influence of food quality
and quantity on early growth of two anurans. Copeia
1983:238-242.

Wake DB. 1991. Declining amphibian populations. Science.
253:860.

Manuscript Received: November 7, 2006
Revision Accepted: November 20, 2006
Responsible Editor: Wonchoel Lee



