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The injury experience of junior elite track and
field athletes

Shinnosuke Matsuo

[Abstract]

The injuries in track and field athletes are serious factors directly linked to the performance
of the competition. Especially injuries of junior athletes are greatly affected by surrounding
environment such as coaches and medical facilities. Revealing the detailed injury status of
each event and the correspondence after injury will help to reduce the injury in the future.
The purpose of this study was to clarify the injury tendency of elite junior athletes.

For the 34 male and female athletes of high school elite athletes, the sites which experienced
pain in the past were investigated regardless of the diagnosis name. As a result, the part
which felt the pain was many in the order of the foot/lower thigh, hamstring, lower back. The
foot/lower thigh was significantly larger in the jumpers, the hamstring was significantly larger
in printers/hurdlers. There was no gender difference in the tendency of injured site. 27% of
cases did not report or consult to the coach when feeling pain, and 68% of cases had pain for
more than 1 month. Also, 46% resumed practice within a week, but pain was lost in that
period was 13%.

The ankle sprains and fractures occupied half of pain in the foot/ankle, and there were a
small number of pain in the medial part of tibia and fatigue fractures of the lower thigh.
Some cases were resulted at accumulation of fatigue and a lot of practice amount. Pain in the
hamstring was the most in the proximal part, then the distal lateral part, and many cases were
during sprinting in high speed. In the lower back pain, the half of cases were caused by

extension of the trunk, and chronic and sudden ones were comparable numbers of cases.

Key words : junior athlete, foot and lower thigh, hamstring, lower back, site of injury
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AR=VEFIIBIT 5 HEROAIL, BENNT+ -~ VAR T EIELETTEL, E
W MR E R RAFTH OV E, F—2EE R E2METLINFL LD, F/2V2=27T
WOZEHIZ ORI TOBHAERZZT Th L, RN BFEBNER, HEROBERE~ND
W SR TROET~NORBELEZONLI2ERLLOTH L. FELEHFEEETFICBITS
BEQOEBIICNTTHIRAEIN TS, 2FERICHT 20 (K, 2002, BH,
2010) & ERAEDERICHTH D0 BfH S, 2015, 2017) BHEINTwE. ZhET
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B, BEAVPHEICET SRR SN TYS DR > THE ST B i HEMEATE V.
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BEL72& LCHBAEICANT 72 RASIE L <A, L LIREHE~OMEA R Wb & i
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R R EERCE 184, WIEI6X O3 2R & LIl 21T o 72, WRB I /4R
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W EEEER AR ERATREE, SEREOBERATY EUAEZRZLTWS
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®1 HREOSHHNE

=) z 5
Fi S.D. 15 S.D. 15 S.D.
F#& (years) 18.2 +0.5 17.9 +0.9 18.1 +0.7
BE(cm) 180.6 +76 166.7 +5.0 174.0 +95
A E (kg) 715  +10.8 58.0 +6.9 65.1 +11.4

2. AEHE

B AE HV, BRI L 72RAZIRY REMELITo 72, RAENEIZ TR HHIZ
DWERIRNOE M & L7

O A % & U730 @25 % OMBAMT (BEEGERIRT) @M% ISHE 21k L7
B @i A2k L 72 @2 ERORIN ©OZHITHE L2 E 2 oD ZECHE O
RIE (BEGEIRT) OFADORE @ZHBRICEMNIAT-722 & (BEGRIRW)

LSROPAETIIEMIC L 2ZBHARW S22 E) NICEL LT, WMAZELLLOET
AT AL L L BB ICHBIRZGRERDD 5 G121, ZOETITBNTHE
HHICHEZ T 72, W32 R E LG acdilofEs LTl H2h
ThrHrEEMRELL. RBARECTIE, BRNENAINCE2EETH2IMEE, HEERIC
XL CTHDREINS DX BN REEOW 2 &7z, MAxE) boeTrfEs
EFLTz.

3. MhG&E

B OZEII D7, B X OHH M OZEEMOZIZOvTIE, Microsoft Excel for
Mac (ver. 16.10) ZHWT, 74 ZEREEZITo72. AEHEBIAVKTHLZ L0, #
PR %2 10% & L, BAENE U I 3kEa 217 - 72,

HMETHHHOGFIIE2OM) THEH. SHOMNLELEOHITIE, 800m =B L 5
LT 25, KE1HV L LAHREE LTV — 75107 2 13RI
THH, WTFNd400m THEFEEKT ¥ F ¥ 7 TEMIAE L TW5720, 4 EIIHEH
HEEETF L LCHREI 2 ITo 2, TN ZEME T2 F0IE 1 %7228, RIsAEE
ELTCOZNV—=73 7 EHEETH Y, 1ImHICBWTEEER s R LTwDL I R
5, N—FIV#EFE LTHERZITo 7.
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HFDATI63% & % 2o 7.
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7z WL o 2B R G, 1 EB DN % F R L 22 034 T etk o
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K3 ZEEBRIBEOME (%))

2 z
NLZNYZT 11(29.7%) 8(21.1%)
[ 5(13.5%) 8(21.1%)
2 - ThE 16(43.2%)  16(42.1%)
ABEFIE 2( 5.4%) 2( 5.3%)
23 3( 8.1%) 1( 2.6%)
ol 0( 0.0%) 3( 7.9%)

X?(5) =5.15, p=0.40n.s.

RAIHEH L OB 4 B R e R L7z, 12=1810, HHIEL, p=0.05
Thbh, MHI 2GR OMINCEDR DL Z EBW O E R otz FREDITIZK B4
DBEIZE Y, NARNY) ¥ 723 - N— PVETFTHRICE o7z, BE - T
B BREEE T CTHREICE C, B - N— PLVETTOZ IS H o 72, KRBT IR
PREE - N— PVETICL , B HRIETICS <, I - N — FVETISD 2w
HAH LTz,

x4 RERRBUOEEREZE (B (%))

=] z
NLZRUZT 15(341%)* 2(11.1%) 2(15.4%)
& 7(15.9%) 2(11.1%) 4(30.8%)
- ThE 15(34.1%)"  12(66.7%) * 5(38.5%)
ARRBIE 4(91%) 7" 0( 0.0%) 0( 0.0%)
23 3( 6.8%) 1(5.6%) 0( 0.0%)
53 0( 0.0%)* 1( 5.6%) 2(15.4%) *

X?(10) =18.10, p=0.05
FREMICLY+ 1 p<10,  *:p<.05

52513, BIUOEKSPOLET EFTIIRHICZHEDL o225 - THE, NAZX RN
Y7, BEICELT, TNRENRAZIE U O RE, ZUEET - SR IRBL, A D
R, ZEBICEMWICERL-Z 2R L.
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767



FHBRRP S [ AR =2 LT OBURZRR 2 —FF

R THOMAOFMZ R L7, SR X 2WEHEEREI 2 EAEED b OH15
F, 47% TR E S, ZBROBAOEE (K6) &, BMIBECTHHAZLELL
FHIDN5HAT% E e b S o de. ZMhth (7)) oMRELTETA > 7 (25081%)
b %, i (111435%) 7 —¥ ¥ 7 (121F39%) 2 fTbhTwi-.

®R5 B - TROZEE - ZEFOKR (4 (%))

S{ERTDIRR ZIERF DR
EHDEE 10(24%) R+ 19(59%) WODEIC D 9(28%)
BEEN B 10(24%) Hedh 12(38%) Sy LT 8(25%)
FIki L 9(22%) % 1(3%) @ER-BAL 7(22%)
BEREI SV 4(10%) 2HFEHRT 3( 9%)
5 - FAEI D & 2( 5%) Jog - m LR 3( 9%)
DD -7 2( 5%) LF OB A# B 1( 3%)
W-up A& 1(2%) Z Dt 1( 3%)
Eh o 7= 1( 2%)
KARE 1( 2%)
Z DAtk 1( 2%)
15
(47%)
7
3 3 (22%) 1 1 2
(9%)  (9%) 3% (3% (6%
,_- . - . r —mmn s BN
&« £ %
S LY G A
) 2 % 3 &
Via & ® %
A, &
& F
@ %
&

E5 & - TROBADOAHR (#(%))

15
(47%)

4 4 5
0, 00 1
(13%)  (13%) 0 6%)

3% (0%
1 . 1 - 1 — L 1 L‘

) .
X6 & - TRZGHEOEA»ZHRL ZREDEE (#(%))




AN X H % G &k 7576

25
(81%)
11 12
(35%) (39%)
2 3
0 1 ‘ 1
(0% (6% o o (% %% 3y
N oL A N KB P W
4 % E

«
X7 B THRE2HEHICEICIToEZE H (%))

22 NLARNYDT

NAR MY T2 BEME R L RERAREE T o Lo, 2JEROZEIER
D (£6). FROBVERBNLFOIANT71429% THRd L L, RWTHEYG OEK
(41F17%), BE»VEME (31F13%), MEWEZEOES (3113%) DIEL o720 X8
WIENA A MY ¥ 2GRS, RIS A T LIS DWW TR L7z, fr e & L5
BI2s 8 F42% L i b % <, RT@EMAMA (5 1:26%), AFREH (4121%) & %o
720 FAORE (H9) ERHFTOMATELFBL, BT TRAZEL-HBIH6 1
32% THBEETH- 7. MLESOLNLIENE, MELBICENELY B ELLIED
THiAZ KL 2 HBNERE DD DD 41F21% Th o7z, NAZA MY ¥ ZZBHEONE (X
10) TIEZL OET (141178%) 274 ¥ ¥ 7 %iT->THBY, 5 (28%) 237 —¥
WX BHEEZML TV, OIS &, HHE (24F11%) LES, M (274
11%) %47 7= B HEE D - 7.
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JESR D Z B h D b DD 101E77% L KV i, ZHEIR D WO DRI h & Vs 7z
HfECHVD D6 F46% L i b S h o7z (7). ZHATORRE L TIIEIT OBRLIC
5L 6M35% LD Eho70%, MBOME (31418%) & (21F12%) 12X 5

D, HAARR (21F12%), FhEL (27412%) LGB EH 272015
HHIZOWTIEAER L7z, RINCIEERIC R A % K U2 BRIS, 4RI & OBk BfE T A
Mo 2R R L. 4fF (31%) AAMEREL TS 00, KEOBRIEFIZEAD
o 72BN 6 1 TA6% L, BLEPEELED TV WAORE (K12) (Z&HHE
Atk (31%), VAL TORAM2MH (15%), BT TORAD 3MH (23%) & KN FEiE
THhHHEBVPKEZED. ZHBEOME (K13) TR4MU31%DHEBTTA > v 7%
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CI )

TSRS T 2T (M2) 22V Tid, ZBRa—F 4 LIREF~0H
BI55ME (73%) DFEBITITHONT 225 BIH27% DHEFTIRIEEE 3262 LTt
HEZITFICVDE Z LWL E oz FHEER I I LB S S MO R % # T 12
WE, FRTHLEND Y, KPORELEPRTORRPCZHRAL ELEDT, Zhs
Il 2 VELTWE EEZ LD, 3HGHOFHTIHREF IZGEOMEEZTo T niwn
IRERE B o TOTEIIHARIE LA OME OB IEET 5. K3 XD,
FADHHIHHDb ST, #EIE 1 H O PR3k L T2 36125180 (24%) H 1
F 72341 (46%) (X 1 EBLINICHE 2L CwaAs, 4o, 1 EELIN T &4
AHELTVDE D100 (13%) TH o7z AFATIE, HOE B ZAREICITERL TR
HELTWARWD, BRI L == RN T—=2a v R EPSHBAL TV AR
L EZONLD, MBEFHHSLT LOMAZENSIES L) B LIRS, #HE
WEBIROLESLHR O LIFFIZOWTIEARHTH L. L L & L ORI TIRER D
REOWAZHIBLTBEL T, FIIADPHEL TRV D S 38 2 ikk L T
BEV) LI, AERE LTV AVET LHHEE ORISR, HAEHA LB HHY
AR, RERICHAOWHIMMZTEEEL TR L W) L OEEEE 2 2 0%
BdHbH, KT (2014) &, I—=F L) DEHOWLRINVERSINDE LML LTz
T, a—F 7T 2 BEOMRNAE 2 MGE L 72 & 2 AR PRI § %5tk
BHROLNZNE V) T EEBRRTVE, BFEORHACIREOITIE, & ) DU EBZHONF AL
DVTIHEREE L TEB 2 USSR IS B2 RITL, SR ETLI0T
Hb. Lo LIREED LBRFAO—FHNRIEETE L 2o TV A HE121E, ETOIUR
HIRDSBAZ DI %> TOAL RN E 2 S, KO ED ZD—FlE 2o TWAT
BEVED D .

WAEXAETHHAONL (K2) I2oWwTIiE, EEICHZEL TWY 5 3B H271
(36%), B4 - HEBEREMAIEZ I LD E LHERESC, EIFEHKIIAHTH B 25K R
ERF — 20D b L—F—ITHFE L T B HHID47H (63%) TH o7z L Uik ok
H# (M4) 2458, 17 AULEAEZAE LT 2FHGI514 (68%) H0, F¥HUL
ERiOZW 2 1 7 AL ERAZISEIZLTWD LW T LIk b, ARTHIUTZH
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BICEFEE 22 LB 2R Sh/- LT, LETHIIEREZFARAL, 36k
Lk, HEPITONERETHA ) LEZ L. FREBEANBETH-o72LLTH,
AHBEMMICE AL YA, BERP ML —F—3RROZZ 2O L ETH D
L, #ECERA & T 2 UEDSDH D, HAREMRVRBET LT ALVT 4 v 7 b —
F—OHEE LTS, FL—F—XEFNBE, WHEEIT) Ny —L, Hoabnm, Al
DIREEM) a—F LOBAEWY FONA TRELRDILENH DL LEHRIN TS
(114, 2008). AFAETHE S NIEEEDS LT LD ZOERPILTUIE A E IR S
A, MR EHAL LA ET W T WA HEOBIRFMIL, F %o
%F 25 LCHERICEETH D720, EHFEMOMEY) 225 Hikokse, HEbi L ol
TRl XD BENCT 5 2 LA, ETFORMERSHETFVICOENLLEEZD.

2. IFRZFEBALOFFHE

PAEIZOWTIE, THETOMNZE (B S, 2015) TI&, KBEEEEO P#EE 2P AT T
ICRIELTVD L) 2 EREMFHE SN TV S DS, AT LA R o 72,
CHUTBHL NV E b D00, KEOBHBEW Vo leh o3 TH 5.

21 EEB - ThE

2 - THROMWAZRZZOEEEFICAREICE L (F1), BLosFERERL L
L7z#4 (AR, 2002. #H, 2010) &b —F L7 BEOL VNI HGEHEENREL
7R TCIE, RER TR ORI R I REEEETICS , ETHIIEwEn) T
372 < (BkH S, 2017), ABIZETH KGN O AL TOETEFITOB G I %0 -
7o, WADRDE IS AL L, EREFEERL RS OEHIR®D L L, KW TRIMBDHF
AEof, TNETHLLEBEHHAMOZETIIEBHEEIRIZHEINTNS
(H7K, 2002. B§H, 2010). 2B ORI D S WZE R H % B A 72 & 9 BIRE 2 AME 015
ERTH (22%) DELTWD. 2o b, REEHERREI L NEsSNF:pD 9
L, WMEETH 2 D DIFLEFHIC L > TH I LML FH TH - LEZ LN,
WO DI ZM Lz L MG SN BN RRETH 2 HL I (28%) TH 27,
Tx T (81F25%) RE&NHHT (3149 %) LORGEOHIZHEEREEIXETNT
WHEEZLND, Vx v IHICHAZELLEBNIE, N—FLV2REORERTTH - 72
P, WTENOBRT S EEHEHE, FEmEL v STHUIEYEIER O K & 2 H K
&, RN, R OB X 2 REHEROHANZTEINTWEEEZ LN
5. ZAEREORMIE, AMEEE AN TIRORVERNRZERIMN (22%) HE-72
A3, BPER R EE L A LN DT OBERPCHERDOS S TGS L201F (48%) T, &
PEREBIAPEE L # HDTWD, HEMEOES LD, HEERPHEAr V2 —ick
b EBEPE LTV LHFIRPETH Y, JLOMERH, HHOMS L vws72]T-54
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Lotz THFLUVAFRKEEONMH, wWbwd ¥y A7) ¥ (Medial Tibial
Stress Syndrome), @ % \MEFEERMDPETTHINE L ITHLhole. —HIIZT Y AT
¥ MR TR I IS MBI RS L B LB E ISV E SNAEETH Y, S0
My ZURUVOEBFTENTIES o720, THFLARRLELOREL HbEs L
BPERE L AN FONIPEEL ISR D, HAORED, BT TRAZIKL S FHHIH)
o<V, 301F (95%) 2iA%e S ENEETI) TEPTELVWEIEETH -7z, 4l
TazZT by TUNVORBEETFICZVWE W) 26 b, BRI TROBEAIZ, T rv~
TROML—Z Y 7 OMBRERIKREONY FA2WETLULENHDEEZ L. N—FL
VXV TRNT VTS v T w2V TR NSV SR, BN RS
R, BPoar tu— Vi EEEGNME TR E LT, BEETZT TR (B EHEE N
LMY ANBHEHTH S, —HIhbD b L—= v ZHHRGER~NOAM D EL, ZD
WCHEHMICHEBRE L CHMOGBMED Y Ny Y FYx Y 7 THREORH 5/ (X1l 5,
2012), AAREZLHIZEE, BiH~NKELSHEGNY V71 v 7 THREOR 7R KL,
2014) QWL A HE STV D, BRERWE, HNORMbEHNI Enb, FEiEl
THHBE L BONMBAERL L ER 5.

22 NLARNYLY

KA CALE ST B NL A N ¥ 7 OIS EIEE - N— FVRFIAEICSL B L
Twiz (£4)., ToZ Lid#EEkoms (K, 2002. #H, 2010) & —HT 5. <K
fnd LTI, @Eh OB RZHI RS Eho 7205, BUEES L DV VoDl
PREAZECHHAL 7T TA4EEI D72 BERELTTIMEEZE 2 5 b Pa L
BT (26%) 7225, I EDITFTVLEFD 41 (17%) Wiz, TR T OAER
LIERARY, JiRPHERELZERNLE LTHIF TV L RFEIER 7.

INAKA MY Y 7E, AREREES OEG L, KR TIHBREAT IO EIC, PR
B, EIRRRT S TR OGNS A# 1§ % (Standring, 2008). b idwvgiud B
Wi Thd Y, FHERIIEZFRHOMREDNRIC L YV ALOZ Vi L STwnb
(Burkett, 1975. B, 2005). A% I b & U TO 28I T, AEREEIRPE & &b
B E12ETE3%BIC R ATE, RWTE Do DREMAMIT, KEZEGO@EM, LI
B 53 o A T L A 7R LT B KR 00 v g 50 35 (o LR 43 0 i A % A U 72490
BB o 1. MERTEDFIGEAE U722 B120&, T o WU 12 e~ A2 47 38 C 0 4885
ARINLTVEENTWS (Tidball et al.,, 1993) Z&A 5 b, HRifL v, i, 72
ORI CTORANHLE o7z EZONL. F @O ATIZHAMD
FENIIEF AL, KE2IMITH o720 Bl (2005) 1%, HHELEOIRDY & LEIET
I CREERES, PBRERS), HEbtkomth UK M OB 81) (CWin %
ALRTVELTWS., BB ERICbZ D RIBHE SN TB Y, KEHRNA
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AN Y TIZE S THE MV REATY S, BRI SRR, S0 5% AR &
Vo 7 KRB ET T OIS & D F I My 7 258 L Tw 578, R BRI
FRUIET - E i U, SRR E L Tw s (BI5, 2000). S0 Ens, Y
DOHFEN SHBIIPTTIZ, N A MY Y ZIFEEIGEE LT Y, SR
ZHCOBRN DB EEZONDL. F 7 BBEOMED S RN I RBEF R A A b
VU772 TRLE, WEHHOBEXPEETHL I LHMEINTBY, FICHEINL A
Y ¥ TR KRS B R O N T ISALIE S B RIS (&, 1 B A IR R A SRR ISR
ERWEHERL TS (BRED, 2011. 2012). F OMERMEDHGE A OBRE 251 &2 5
B2, SHOHNAZR M) Y TUNOFHORMREDEETH L EE X ONL. TOXRFHA
TIREFIETOERRPLMEREO R S 2 KMBORWAOER L LTE L TWw. Th
E, NARNY) Y TOREFIZT TR, EOMBE T REFHOIEE AL DT L7
D, WSO THIEICEY, BELTWATREIEZ SN,

2.3 B

EROZHEOHGIMAB TAHELREZZIAON o7z (F4). #BEOWRE (HA,
2002. ¥iH, 2010) TRIHEIETF IS L VW E SN TWE. ARETEVThoOME®
BT EEROFE AN A SN, I v 1 —RBHERL SfhoBiii# L g Gisl, 2010.
HEEDS,2014) §5E, BMUMNOEAGE LTEELEEZEICEZVHELE VRS, EBNH
FlE B BEHOMADFERFBWE LClE, —MICHHBYEIE S, JEHEHERB AL =7, M
MBI 2, JEMESEERE, TEMES U E, ARE R 4 AT S5 A%, W2 i {GPT R
R TRV OB ADTHEEL TV ARWVWIEE L 4T 5. MAZKLL2ENK (%
7) ELTETOEMI R DL, ZEREDHIFE T %V D ORI D - 72 FBI A
PHAELHO TS, BUEEL L TCOBERIZ AL TWDEEZONS. — /T
Sl YxrTm, v bl v RBIETOZEL AbE L L 614 T45% L
D, WMEHEOLDLEBHEDOLDHRAEL TS EEZ L. MI2H 513, SR AITRE
HDHVIIUEEHIRETHAZAELTVWLDIEAEDLETIN 69%) THHILhsH, BEHO
FIEESRE VT LA R 5.

KEETIIHAZE LM 28X (K11 & LT, BEHEHERARAN L = 7 LB O
BB ORI I A O IMBBIETH 5 B OREAIEZZ 3 b o 722, BITERE AR
booaft 31%) FAELL. TEEERTh 2 LICZBELTB Y, WEWERERE)S
B, MAEEIBHXOHENHSTRE L2200 EZ NS, T2BHEREL
72HBIACERE LD o 2. B E 7 B A DR & 3 5 O A HE R B 9 R EAE 73 Bk E 72
ETH B0, Wb BB MR R BRI EIC £ 0 LA EHED T iz & T EREO -
BIRIZEH21C & o THERL S N2 HERI B ER A~ OB 22 I ASHEIN & 2 5. 25 (2007) 13K
7YY BB VT, TSP HEENEO H TR O B % MR B E OB & 23K S
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N, JBHESBED ) A2 L0 ) B EWMELTWD. BEEFHICB W TRBRIEO K X 245
BEDSRD SN2 DIHIBIEH TH %720, HBRFISB T LMEROIAISL VLI #
RO—NERoTe %2 b5, BEGETIE, FHRTEARR LI AL -2 88
ET LB, 1ETREZAMIHT 2 N2MEBRIICRO SN, HES (2016) 13
T BT LB DIRIRAEAREFHRE MR - Ft 4 7 V2 LS8, TEa»s bk
PHANOAEHEOEEICHb> T2 EHELTWA. HIN (2009) 13, Koz
BED, HIBICBIT 2 LD KRELZANF RO E R LHETH L L ERELT
Wh. —F, IO E U CTIIHER BIET o BETE OTIRD S, REgRETEICRITTW20
FERHEL D b LAMHETH S (Kapandji, 2007) Z & 205, BEEROMEN: DR A DT
(U, WTSER O W] B AR & AR RIR BN 2 R 22 U S B BN ISR S & E
5. F 72 lEMEO MR BRI W W, KBRIES 7 & O BBIHIE G ORRIC L - T
B S5 (Schunke et al., 2007) & 205, JEIHIC & 2 BeBAHIE A O Bk R PRtk
FEOBETICL 2B AFEL TWE I L HEMNSh L.

JEEIR A Z E U2 oL (K13) & LT, 4UD31%DBTA Y v 7 &fToTw5.
CHUIMBDTALCIE R D LW S IA R, o7 MESNzH:B L 1 FoATH-
7z TAIUINETBICHG A 2 4 L72BROMIRISEFARCEZE L T iR H 5. EET
BRRNLA N VT DZHETIETA ¥ v TR BHRIAT > 2R HNIIETH - 72
RICEEL LTOTA Yy IRV 2a=THOEFICORELTCDLLEZONLD, B
IS LTI AZ L L2 OMIBICOWT Y 2 2 7RIS bAh ) R WIgE A 2wk
MEHZ OND. ZHHOWFITINZ T, FRCBBEEG ORI % & 2B E 272, BEH
DELVEIZEY R, FHELTOKRBRN L —=> 7, BRESEHOZ MLy FhHER
E BIROTHC 5 FEOEENR LYV LETHDLEERD.

(% & ®]

B by T LRV ORE FBEEE B LG oG EREEZT-7-2 LT, DT Z L]

LN o7z,

1. WARIKU/2Z L 03H BEMITRE - TH, NAX MY ¥ 7, BHONEIZE 225 7z,
JEER - FHRUIBLEER TS, AR MY VIR N~ FLVERTICAEEICS VHEE
THY, ZHEH ORI R 0o 72,

2. JAEIECIBRICIHREE ICHRERPHBKE L T WEHID27%AFE L 7.

3. WAM L r AL Lk 72 BB To8% AFAE L7z, T 72341F (46%) 13 1 ALK
ICHE AT LTV 525, TOMMTRAMHERL TW201X101F (13%) Tho7-.

4. JREB - TR O AL EBEIRRL F IR E SO, KGN OFE A T B OS5
P ETH 720, LTLOLEENARDIDOTIEIRL, FROBRVIGE, EHTOEMK
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RHEBDEL S B LTI EDNE b o7

5. NAA M) YT OiHE, RBMREOEMETICK S Z <, ROTEMIMITSHY, 4
NERDZEH % h o 72.

6. MEEOFAL, KEMERITHAZELLDOPE L, BEHENLRDOLEEN RO
MREETH - 7.

ARFETIEY 2=T7HOEN vy 7L NVORF 2R RICHEZ T 72, 07208
WNREHDIERITDR L, EM, B, MENHOMNZ W S22 51213 % wT—
Y THAH. FTHA ZFMERAT o 72K, BHMIZOWTIE, BIRFEEEAY 5 KD IH
H220% L b ), 74 ZFHEDREL L TIEWH D TH S (Cochran, 1954). {H
L, A28 =N AREREIZBCTER, VI ENVAETSEY =7 E#FOHEDIK
MR, ZHREOREZMA Z LIL, BHL VL oZEENZ M5 ETHERIERTDH
LEEZTWA. G, —BIEBHLNVORFEOMINIIOWTEFEZ TV, ikl
NV B BF-OZGEMLDENR, ZHFREORRLEEOE N KT 52 LT, —
LNV OBRTF-OBHI I EO—B & 5 2 EBEERHI R VDL EEZD.
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