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Anthropometric characteristics and jump performance in
national champion team volleyball players

Kenichi Okano®?, Hikari Naito? and Satoru Tanigawa®

Abstract

The purpose of this research is to estimate the anthropometric characteristics and jump performance differences
between professional and college volleyball players. Thirteen professional players group (TG) and twenty-eight college
volleyball players group (NG) performed anthropometric (i.e., height, standing reach height, body mass) and performance
tests (i.e., flexibility, squat jump [S]], countermovement jump [CM]], countermovement jump with arms [CMJA],
repeated rebound jump [R]], repeated rebound jump with arm [RJA], standing long jump, standing 3-steps jump and
spike jump reach height with one step [SPJ1] and three steps [SPJ3]). RJ-index (R]J-index) was calculated by dividing the
jumping height by the corresponding contact time (jumping height / contact time). Anthropometric and performance
comparisons between college and professional players were accomplished by unpaired student’s t-tests. A criterion alpha
level of p<0.05 was used to determine statistical significance.

Height (187.2+6.8cm vs. 180.7+8.4cm: p<0.05), standing reach height (243.0+11.6cm vs. 232.3+12.8cm:
$<0.05), and body mass (82.0+7.3kg vs. 73.9+5.3kg: p<0.001) were significantly higher in TG than NG. Flexibility
(51.8+7.0cm vs. 53.4+11.4cm) was not significant difference between groups. While standing long jump (273.5+16.4cm
vs. 261.8+18.4cm) was not significant difference between groups, standing 3-steps jump (793.4+60.2cm vs. 736.1+
45.7cm: p<0.01) was significantly higher in TG than NG. CM]J (50.2+4.9cm vs. 46.7+3.6cm: p<0.05), RJ-index (2.05
+0.29 vs. 1.79+0.28: $<0.01) and RJA-index (2.40+0.35 vs. 2.07+0.45: p<0.05) were significantly higher in TG than
NG. However, S] (46.1+4.4cm vs. 43.94+3.8cm) and CMJA (60.3+6.9cm vs. 57.2+4.5cm) were not significant
difference between groups. SPJ1 relative height (83.9+8.0cm vs. 72.3+7.1cm: $<0.001) and SPJ3 relative height (88.5
+9.5cm vs. 80.4+8.7cm: p<0.05) in TG were significantly higher than NG.

These results indicate that anthropometric and stretch-shortening cycle efficiency differences exist between groups.

Key words: volleyball , spike jump height, Stretch-Shortening Cycle exercise, RJ-index
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DAE—RZEMHTHEOENMIBTO NRATY v 7
E, BEINEREINDEDITHRO>TETWS (A -
FI{L, 2007, p.521). TONL—Hh—)VIZBIF2EI %
50 DEREL T, BRHER SR ER S
ZABN5. NL—R—)LZBNTHEER DORER
RHDIE, HETHD. 192EQI 2> AF Y >
Ew 7 T3 HABTF+F—LD0FEEHEIZX190.0cm &
pAE BAL 3 F— L D K 189.7cm Z ME— 1[0 D,
BATINEHREVWS EEOREERL TS, 20
%, FVUE Y I EE T — L E O EEIIIEN S
TETHD, HAF—LBRME FORKRO—DEE X
5N TS (FF&HZIEH, 1999, pp.54-56). F7z, AN
MARENE LT, BENNETONS. AN T70T
Oy 7 75 EITRE S N 5 kBN E S EA 0 B 32 12 i <
BGL, NL—®R—)Lgi OB ERE DT 2 g
WTRELEETDIENDNTWS (EHIFED,
1987 5 2JII, 2000). ZOXDIICHENEWET, &
2 WIEBHERE N ICENEFIEEHAAD L <EBHO
BIEMEZFERMA TWDR[REENH O GEEIZ ),
2008, pp.22-23), NL —R—)VHH TIXHFENEL,
BKEEN MM H 2 ZENRVEFORELENDNTVS
(A - BTIL, 2007, p.521). — KT, WHEDNL —
RV BHIHBOEENEATBD, kel
L —IZBNWTHFRENWZE— RO EREIND. PANE
MDETD 5 BERLEYUNICA ST UIR 5B WEE S
%<, Tl EiER & TIET 2 2 LAtk
BWEEE DRV, 2ok Rz RE Lz
BF Ok 2 IRBBERE ) DR HEIERET 5 Z S b EER
B THDEERD.

BRI ER O S 1A K o CTEREBEE, KRk
THoN, INSITMATHEOHE, FEEINHS
WIETHB O D E WS AN S b RETE D (B
=T, 1990). E7, =EEEA, (2007) 1F, FEBK
VO EUNT > RO Y > T A 27 v 7 ZDRE%
mo, BKERENOR#MESY 1 T L, Zhitk->T
BT OBIERE ) ORI CE 2 REMEN D D T &
ZRBLTWD, Lz2>T, Ry 7LV ONL—
R=INBFOANA I DPY T, ATy Iy
7, mEBKY, UNT LRIy 2T EOE AL
EHLSMITHIEICLD, NL—R—)VEFICHE
IRBKIERE ) DR AR E B ATREME B 2 5 5.

INET, BPNL—FR—IVBFEHRELKS
PRERICE T 2RI N T D, Fodicid)
AaFINF—LEEDE N TN OBRFERNG S
U 72178 (WA £, 1988, 1991 5 FAAR I Ay, 1999 ;5 1

7, 1989 5 ENIEA, 1997 5 EHIFEAH, 1971 LRIF
7, 1982 5 EHIEA, 1988) ICDOWTHE<HE I N
TWwa., L, WInh2000FELFOHDTH O,
EEQEN Ny TNV BFN L —R—)LEFICBT
2 T RE S OBk RE ) DR & R B VIR L 7= i 13
R 7= 5700, @@miEh (2005) 132 2 =7 HICRE
LTWaH, SEAR—VHEHTIE#RT 2EFO %
B 2 WIZHEMBAT] - EERE ) 2o MBI &
%, BNEAR—=VF L NOFHP N —Z 2 T
HiZfrd ETHD THIRBRMA ERD ERBL TN
5.

T I TAMAETIE, FR2FERENREHARN
L—R—IVEFHERRCBWTERLZEAN Y 7L
NIVIZH 2 FEFT — LETF ORE K OBkEERE T DB
REHSNCT B E, £z, REHFNL—F—)L
F—LBEFEOERGFZITS 2 EI2LD, BNKY
TNV CIERET B DI ERNL — R —)LRFD
e Rk OBkIERE T O EZ A S ML, 4O ML —
2T SR ER G Z 2 HE L .
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1. MRE

MEZENKY T =T OVILIT =T IFiE
LU, V25 FEREMREHARNL —R—)VEFHEKR
DBV TEBLEZF—LOET134 (TH) T, F
4 i 1326.0 = 3.45%, BEEE O FE 113157 4.0
FE, RO aONRIEITA 2T AN =54,
RV 7oy h—44, vy —2% UXO24T
Holz. HNENBRFENLIAEREL TWDH, TORETF
WIRRDSERIN U7, HREEE LT, B KN —
R=NBTF 28U —TICHET 52 F—L0DEFG
284 (NEE) T, FHEEMRIT19.6 + 0.9, FHEEDN
¥N391£3.64F, RPTa ONRIZTA > T A8
=124, IR TOvh—64, vy —34%4, U
NO74Tholx.

R ZATOITHE L, Bl K7 AMR G R AR
MEZERORREGT, HEFIICELOHEICK
DHIEOBE, WNERS CICEREIC DWW THIAZ
To71%, XEIXVEEEZEE.

2. BEEBRWGBERE
1) FERE

VREROIHHIZ SR, 58, REL L. fEEiEdN—
TANND Y > TUERT =) (Y—RAT 1 v 7,
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swiftf:8) ZMHWTEN RS THEHZ Eh~NE->
T<HIEL, RENSKRETOMmSZHEL .

2) FEM

SEROFRGEDFM E LT, RABKATEZ R
JEHIER (v I8 ZHWTHEL 2. KRB
SECEPEDT LN ZMIL CHF2H LICE
&, bERZAE LRSS B 215 ICBE L ZhiEZz 2
EHEEL, TORKERMZHRMLZ.

3) BizbkiEREN
OSEIE B O B ONE = Be gk O

KA AN DEkHE & U THENC K 2 TiEgk sy,
REIT K B =Bk O O pkieiE#E 2, X & — b By
(B R) ITBT B D Eeh 5 E MO E TORk
HIEEEE A Y —ICROHEL 2. WINOBk#ED 2
5 — hDLEBILELDREFATIT L REN ST
7z
@QRITy "oy 2T, NILI—L—=TA V¥

>

REH S ANOEZEDRVBEE L TR Ty b
v > 7 (Squat Jump : S)), AU —L—T Ak
¥ v > 7 (Counter Movement Jump : CM]) & OVEE#E
DEHWEND > —h—T A2 P+ > (Counter
Movement Jump with Arms : CMJA) @ Bk # & %,
Xy RAAwF (RIVF P T F A%, DKHEED)
ZHAWTHIELE. SJIIEF2REIcH T, K% 90
FEIT R U 722880 S ik © M OO KB 2 W 7R
2k, CMIIZFZ2EITH T, BELREN S MR
DEBANWT, HOKEIDAZE W28k, CMJA
TXTE NS Pl O e OO KB Z& 7z 207 ke
EL7.
@UNT YRy T

INURT 1 7 T3 A5k — 5 1 27 )V E) (Stretch-
Shortening Cycle exercise : SSCIEH)) DETTHE ] DFE
e LT, M TE<BSBETH 2 U N
> R¥ ¥ > 7 (Rebound Jump : R]) DBk E % 52 Mk

MTERT B ZEICE->THELSNDUNY > REE (R]-
index) (X-FIEA, 1993) =& L7z, RJ-indexi3,
Xy hZAwF (RIVF Vv > T5T X%, DKHALE)
EHWTHELZ., BICFE2HT, BEILLZED 5 MR
0 % H WS R] % 5 [AHEEE TV, & HE 0 R]-index D
EZM Uiz, FRRIC, EALZESBNSHHRD 2 Hnk
RJ (Rebound Jump with Arms : RJA) % 5 [E[E#&1T VY,
% ® W R]-index O 2 RJA-index & U THRA L /=
RI X ORJAZHR S 720 iR 25 < L, D
KDETEOBkHEZTTD KD IR 7.
@DANA P v 2T

BEZAWZBEE LT, N —R—ILOREA 2B
ETH 2 1H0BEE WXL 72 +v > 7 (SPJD)
E3HOEERWIZAINA 7Y v T (SP]3) O
BN R OB R N —T 1 LY v o THIE R
F=)V (Y—RZAT 1 v 77, swiftfh) z M0 THIE
U 7z. SPJ1 & SPJ3 O e e Bl 2 il K Ok i i 1 1 45 K
Q3 HBETANA U D% > T2 T > B D
T DX % e B (SPIL i @ B2 AL, SPI3 i
FER) U, m&EBERNSHE&EZERRL 2 E % SPJ1
K URSPI3 Dk & U 7z.

4) #EtnE

ARWFFECTHWZEUER, 2 COPY HFEHERZETRL
. THENHOELEOEZLKKT 220 DORE
1, FRE (P-test) 12& 0 D% 8t 28 L 7=
#%, AFa2—T> D tHRE (Student’s t-test) % FElit
U7z, MEEHI7s A BK L 5% A & U 7=,

m # %

1) FeRe

K1ICHE, 58, KEOVEHMEEEERZEKLOT
HENBOEYEERLZ. TXTOHHIZBNT,
THANBICHARKERMHEEZRL, HE &6 KE
DNTNHHFMICHEBRZENRD SN/,

R BEOVFIME K CEERE

2K (n=41) TH#: (n=13) N#t (n=28)
Fin (%) 21.6+3.6 26.0+3.4 19.6+0.9%%*
£ (cm) 182.8+8.4 187.2+6.8 180.7 £8.4*
f&E (cm) 235.7+13.4 243.0+11.6 232.3+12.8*
AR (kg) 76.5+7.1 82.0+7.3 73.945.3%%%

<005 *p<0.01 **%<0.001
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2) FERIE

113, EMEEKTEO-HEZ TR E N T L
HDTH D (TH 458+70cm, NE 534+
11.4cm). THEHIAEE (p<0.05) IIN#F X DK > /=

3) BiEBkEERES
(OIEWE B O B ONE = Bk O

213, SCIEBRC O BREEREEE DI E A T & N
THEEL7Z2HDTHS (THE 1 2735 £16.4cm, N :
261.8 £18.4cm). THMNREITHRKREREZRLTZ
n, HEICHERERETIHEO s N 7.

31d, BBk U OBk O I E TH EN
HTHELAEZbDTHS (TH : 793.4+60.2cm, N
B 0 736.1£45.7cm). TEIIHAE (p<0.01) IINEE X
DEMNo Tz
@RI Ty NP X > TRONT 2 F —L—T Ak

x>

413, SJOBKES O EE THENFTHRL
ZHDTH D (TH 461 +44cm, N 439+

(cm)
75 A~ T |

65 -

45 -

35 T
T group

N group
*$<0.05

B BRI O T il B O 72

(cm)
310 - ns

290 A [

270 +

250 A

230 T
T group

N group

B2 ATWEBk ONBREEER EE 0D 2 il K O E(R 2

3.8cm). THEANFITHANKERMEERL DY, HEH
MICABIRAEISRD s e - 7.

X 51%, CMJ& CMJA DBkiERE O fE% THREEN
BTHKLZHDTHS. CM] DBk S O EE#EIZT
#£50.2 +4.9cm, N#£46.7+3.6cmC, THIZ A XZ
<0.05) WIN# LD EMN > CMJA DBk D

(cm)
910 ~ sk

860 -

810 ~

760

710 T

T group N group

*¥<0.01

B3 37 =BeBkOBkHERREE D Tl B R R 2

(cm)
55 ns

N

45 -

40 -

35 T
T group

N group

B4 STBkEEE O IINE R OFE (R =

(cm)

OT group
BN group

* 5<0.05

40 T
CcMmJ CMIA

B5 CMJ, CMJABKHES O 9{E % O (i 3%



REMEHANL —R—)VERFHERSEN T — LJETF BT 2 TR K OBHERE T DR 145

fEIX THE60.3 +6.9cm, NEE57.2 +4.5cm T, THEAN
BTN KRERMEZ R L 7ZA, HEHCE B2 21338
D SN T
@UNT YRy T

¥ 613, RJ-index & RJA-index D FHflEz THEN
BECHELZHDTHS. RJ-index D FHH 13 TR
2.05+0.29, N#1.79+0.28°C, THIIAE (p<0.01)
ICNBEL O &A=, RJA-index D S 13 T # 2.40
+0.35, N#£2.07+045T, THIZA Z (p<0.05 I
N#HXZO &SN 2.
OVIAE §/ 8 i

B 713, SPJ1 & SPJ3 O ki B3 1 O V-1 i % T #f
ENBETHELZHDTH S, SPIHKEGEEM DT
¥ 8 13 THE326.9 £ 8.1cm, N#£303.9+13.4cmC, T
HISAEE (p<0.00D) IINFEXZ O EMN D72, SPI3&HES
B 5Ol 1 TH331.5 £ 8.5cm, NEE312.0 +
13.9cm T, THEIZ A E (p<0.00) INBHELDEN -
7z,

B 81%, SPJ1 &SPI3 DBk m Ol E TR &N
BECHEELZHDTHS. SPI1 OBk OFEHEILT

4.00 A
sk B
3.00 ~+
OTgrou
2.00 1 group
BN group
1.00 A
*$<0.05
*H<0.01
0.00 T ?
RJ-index RJA-index

6 RJ-index, RJA-index DY Ml K UEEHE(R 22

(cm)
360 -
1 1

340 +

OTgrou
320 + group

H N group
300 -+

% <0.001

280 T

SPESEER SPRBEEILES

K7 SPJ1, SPJ3 & 215E m D il fe OREHE R 72

(cm)
120 1 e s %
100
OT group
80 -
HN group
60 - #<0.05
w5 <0001
40
SPIIEkES SPI3EkEES

8 SPJ1, SPI3 ki O F-1fill K (R 72

#£83.9+8.0cm, N#723+7.17T, TH I3 A & (p<
0.001) IZNBEX D @5, SPI3 DBk S O S
X THES8.5 +9.5cm, N#f @ 80.4+8.7cm T, THEIIH
B (p<0.05) ICNFEL O EMN o7z, £z, SP]3 &SP
OBk OFE DL, THE45+2.3cn, NEE7.8+
42em T, THIZEE (p<0.05) ITNEEL O KNS /2.

v £ 2

1) e

044 EERHARBFNL — R =)L F— LT (30
%) OBE, f§E KREOMZE, 201314 VY — 7 F
T4 2T 0TS L2013 4 B EF Z R RN
L—R—)L) =787 075 LS LSS E 2 5
HUZEZA, 190+ 8.4cm, 246.2+12.7cm, 83.5+
10.9kg TH o 7=, AWZFETIE, EANFY TLX)F—
LDOTRL, K¥EF—LONBEHREE, EELEb
(P THE L Z 10cm EE- TW7h, 20144EE 20
ABHFF—LITHNDE, BE, fFE0nThbBLT
3em FE>THD, GEKIHEENEWI &A%, XD
FENL RN TOFFINT + =X AEHATWAHI &
IMHER I Nz, EEIEH (2008, pp.26) 1F, ki 2lE
REGREOMICIEDOHBEBEBERLTHBD, LEAY
EOMOVEFNEBkHET I EMNTERLELTYH,
GEOEWVETNBEE L CEET 25 S I3 RN
EMEL TS, £z, BEONL —R—)VHHEIEE
SITMATT L —OE#EESEATHED, ZIUTHIR
T 27202, AN 770y 77BN T, HED
BIIET 2 X TORMMNENZ EDNREICRD. [H
CHTROANA 770y 7 DEITH, FEROEN
BFIEEOEVWEFT LR, ZOEIICHETLE
TOHEENKE N, < OMMZETS. BELFH
RIS EWIEE, BEOGEIICHET 2 X TOR
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MR aZEMBELIONS. LiENST, HE®
BERNL =RV BWTEEAER TH S &
WZ 5 (EEIZD, 2008, pp.26-27).
REIZDWTIE, THIE, NREEECENEHTBEE
8kg L[> TW7=h, 20144 ER2HABFF—LAITI
N5E, BEZls5kg FEI->THBOD, L NIV
WIZERBENENZ EAMERI N —BINIC, ik
IO 5 M EIIARE S IBIRERICH D, THANRE
N, fiENENIENBLL5NS. LML, (KERN
HENWZEITKD, BREEICBY 2B O g3 E AV <
20, PN 2B ATREE B E 2 5 (BB,
2008, p.26), NL—R—)LEFICHBIT 2 EEAKEICD
NWTORMFIFHEDOBETH 5.

2) BiabkiEre

NL—R—=IWZBWT, BhEzEHAWZBkE TRER
BREDMANA T TH D, AI)NA 7K BEFTBE
,'?\@5&56%'];/5\@60%&%‘t‘)jﬁ%blc‘:iﬁméﬂf?o
0D GRF, 2001 5 #BiE, 1995), Z N1 7 ORE N %= Lk
F2FEED—DITHR S E T E W T D Z L%
Fonsd (S, 2008, pl). TDAINA T DES &R
TimPERIT, TOEFORMEL TARMPTER
EEEbBTTOo7 s =)l EicHiEH N, ETFD
il # DEES Z /R THE L I N TS, Smith et al.
(1992) 13, WFFF T aF I F—LBENRKPERE
BEXDbREFEANESNSZIEERL, TOZ
ENBVERL NN EZATWSERELTNWS. A
MFIZBNTH, SPJ1 e 25E 5 % U SPJ3 e s Bl i
HMOFEHMET, WINSTHENINBICHERBXZ
20cm = WEZ /R L TWS.

AHFETIET R TOBBERE T ITB W T TR E <,
SEMEBR TS, S], CMJA%I@%<'§"\'C@EJEE§§E73®ZFEJ
ECHEBERICAERRENRD SNz, ]S (2008,
p.22) 13, DJA-index TR X N2 EFRAY/NT —FiHEE
NEEOBZEZANT I TR EZED S
TODRBELZETHDERBL TWDH E,
Sheppard et al. (2008) 1%, > aF I L XILDHFN
=R —IVEFERELEHRITBNT, X1 Y
Ty T OkEEE LR OMHEBENEN S DI, ROy
TOv TORBERTH o IZEHMEL TnD. KTIF
M (1992) 13, EREGEFITHBNT, BREST7 Y FU—

JICENDETII ROy Tov > T T v 7 ANE
MolEMELTWS, ROy 7Yy > FIIR] &iE
AR LIL TH O, WkEH &S M OB 7R
NFEMITINA, ZEhhoE T LU TOEMU 28, R

Py TEEANDYI DR UMNERIND ZENHITS
N5 FEARIFH, 201D). T, AEIED (2012) 1K
FHFNL — R —)VEF &K RITU /2 RJ-index DL
ZBNWT, LFaT7—FNELF27-—HIOBER
KEWEZRL, ISICKRPFLFNL—R—IEFE
MRIT LRI BN T H RO RS S iz &
HLTWD, AIFEICBWTH, R]-index TIETHEAS
2.05+0.29, NEATL.79 +0.28, RJA-index TIZ T HEAS
2.40+0.35, N#AY2.07 £ 045 &, TEH ENBHOFEHO
ZEIT OO BREREE S & bl U TIERITREL, ik
L XOIVISE W T BEENY R T 1w 7 72 SSCHEB) D %A T
REHDFICE W EAREI N, 2O ENERLOH
HIZHDEDIT, AN 7P+ > TOEHEITHBNT,
TEENNEEIZ B XSPJ11E + 11.5cm, SPJ31% + 8.1cm
EnThbEVnRESIC D> Tnws EELZGN
5.

Tz BU Ty —1FE» 1993) 1, ANA T D v
yfoiﬁjJib:cl:oTé&tﬂéhf:ﬂ@@iiﬁ%?ﬁ%ﬂm:

EHMICAHR TSI EICE-> T, BEKTXIDD

1?4%mm“%%%% 595 ERNTNS. AKHFFE
CBNWTE, FROUEFETANA D v > T Lk
EEEO D HEIITT > TWwizngs, 3458#E (SPJ3) &
1487 (SPJ1) & @ kit ’isux*t, TRED D72
WEIETKDEWEKS 25505 2 RSNk,
WEDNL —R—=IUE 7 A yﬁ@ﬁf&%fﬁﬁ‘]‘b"r N2
ST, Nw T 7IZBNTHT7— AT RD
BWERNEENDIZEGEMIEALTHD EFHIFD,
2011). F7=, Lo =T T0v T &V E5FiRElT
W, ZIh6T<HEEZES THNWMZIZEDETX
WAV EFDZEEHZEZDE, THolklhEE &> T
Y5 I EMHRIBEWEE B DTN, 207D
KOENWL NV THED 2DIZIDBRWETH>TH
MmNk 2SS NSRS, BhiEE S BhES
BOBRIIDOWT, KERBkES 255 7-DI12138E
HENEEIZ/R0, BESENEMT 512D TE
HEII KRS RBEMH DD, HENL—KR—=)LD
ANA 7P v 2T TR 1~ 3 B0ESRBDEH SN
TBY, ZEAMESKIIDRED, HED7ZTE)
EHEEZRESTHEDITEEDL D IRBNENRLD
MEHOSNIZTEZENHEETHLEVWOHEDH S
(F&)5t, 1986). THEETFIX, TOXIREENHRIC
FizonwThaalggEbEzxon, by FTLNETF
DAINA 7 BE EBERE ORERIC DWW TIZS %R OB
HETH 5.

AWFFECIE, WESFEANOBEZ DR WBETH
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%S], CM], CMJADBKEEZIZHBNT, WIN OBk
HTHNANRE S EREWEEZRLUZD, AEENED
SNZDIICM] DA TH > 7. ZDCM] D BkEE = D
SE il B THEAY50.2 +4.9cm, N#f2146.7 +3.6cm &
OBk EEE S EEN/NS WHETH > =, Zatsiorsky
and Kramer (2006) 1%, k4R AR—YVEFIZBNT,
R —Z 2 I K BAREDHENT, SR 138
g 270, MHRARHNIEDT D EHMEL TWD.

AL TIINBEEERTHIIHENE <, KEIIEN
ZEIT&D, SJECMIADBKEREICB W TIIAEEN
WHH5NT, CMJOBKERICBWTIIAEEITRD

5N5HOD, MOBKEEAES NN VWETH- 72
LEZ6ND. —F, ANA Yy > T ERERVE
BT D E2NA 7P v > TOHENBEBCE O B
YR DR A AR < (8BS, 2008, p.1), KEBIHI
WREAETIC R U TR Ot FEOEBEN &S WLy P
AXTHHDITH L, FEB VIR AL,

TEAET K CVREIFT OB EINRKRENT ENEZ 5N,

INETEFEIANY —FHEOMILD /=D, &I
X2 KENEEE LS BEEEHNHNSNTETH
O (FIHEIED, 1999), TEEBENNI/NY X T ¢ 7 72SSC
EHORITREN KO M E5 OB/ T —FfHeE
IWMEBETHDEEZLND. £z, KEHBENDB
BT H DAL O &N =Bk U O BRERIEREIC B W T,

WTNOBEES THNANREE LENEWHEZRL, V=
Bk D AFERAENBD SNz BITHFRICEK S
&, SEEEBBkO OB YRR 0.12 8 & vy (Mero
and Komi, 1994) D2 L C, FEEBKOLNIEBEO O
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