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The Effects of Endurance Coaching on
Swimming and Running on Teenager
Swimmers on 1500 Meter Freestyle

ABSTRACT

This study explored the swimming performances by two
different endurance training on teenage swimmers on 1500
meter freestyle in the purpose of recommendations for future
training courses. Twelve teenage swimmers were selected
from the representive swimming team in Taitong and randomly
assigned into two endurance training groups, running and
swimming respectively. There were six swimmers in each
group and the participants had finished the assigned training
program for five weeks, three times every week, 20 minutes per
time. The coaching was intensifying participants’ continuous
individual anaerobic threshold by running on land or swimming
in the pool. This study adopted indexes of the spending time of
1500-meter swimming, the resting heart rate, the blood lactate
level, and the heart rate by the pre- and post- training. T-test
analysis results suggested the resting heart rate significantly
declined in both groups. However, only in group B the heart
rate after swimming significantly recovered and the
performance in 1500-meter freestyle improved. It means that
coaching a swimmer on the endurance coaching by running is

better than by swimming.

Key word: The different endurance coaching, blood lactate,

heart rate, teenager, swimming.
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WW%mﬁimﬂM%ﬂp‘*HW LR A= g ]
FUARGAE S R AT IR R R RO L e B
$‘HMmPW?Wﬁ’UBg@%W%T?mgﬁ@%
R R T

Z o7 AR

(i~ % ZE 3k & (adaptation)/FU ]| 4-6 74 (Neumann, 1991)> ] "]
BOE PR N AR R B A S T 2

AR (R RE AR T T HE R R RS B S R ST R 7
oo AW A TOE D LA 0 4 95 =1 F] 18
FUEE RS R 0 955 2 B 24 BV H S ]

(= ) F RS T R T R RS S R

2D R

(Z ) fhps A s P S S S 4mmol/1 V) La Ui g &
A E S PP 20 57 oo

SO FE kA )R ON S 4mmol/l V La fuil
G 200m;w;ﬁiaea 20 55 & o

16



~ W E

(— )%»Fng;l'@,qy?g« L ,&]EHFrJ%S%:@{:’ B = ooT H = o
%‘:\Eljﬁj%ﬁ, s610i ./ polar E“I;I*J O S OGEH B E }JHJ%@

7

(ZHWEE 1500m FIliye @ pl o0 30 H 3~ S gk g e
1500m FIphipe - &0 5l g1 E‘MF—? o

(Z )E P A& T 5Pk s O FH G A 1500m & P AR
T ¥ M) EKF 2 ﬁj ti& 1 Biosen C_Line 77 & ™ £

SAT B TR TR SR AR

(PH)38 B i e i o Bk SR P T B S 56100 1 polar SR
Bl SEEY BEE

() o R BN R R R R RERE TS T o ACT
it )AL T 0.9m/s B &I i S I 200m FIT )
PR R RL 30sec ) IR T o B(EE - f Jo)RE 1) 2.5
m“%@%ﬁ@%ﬁsmn%EW%’émw%w@
30sec I'] ff ““'o?ﬁgﬂtjgu\ﬁgﬁ»%%a H ORI -
o JRET) BT PR ATECE > T H E A R S M

4l

#

iyl

VR T R @ L E R
I g

*Elr
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Y E] HREWR

[l 3-3 Biosen C_line 57 & = #f Jj #7 %
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q‘aﬂ 3-4 Moten ’l%r:f—‘:*' Pfj == Seiko fi5 #&
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BT &) AR B AT

AR BRIV RUIE YR 1“;7“&? A S T

T =y Rl 55 H[Jﬁﬁ?j“ ”F‘:‘:T"%”Fq » I'J SPSS 10. Oﬁfﬂﬁgb ﬁ?ﬁf’ﬁﬁ;ﬂf’?

Lyl

pa~

11y

C R PR R R SRR R R

PR G R YR D) R PR PR RS

4 ﬁ;lﬁ‘u\g}?;'t ’ 173/ 1500m ﬁ‘*ﬁkﬂ\iﬁm %ol 517\[&\.‘ . :’-r 9“@;7;,
AL R T 2 A S

R PR R A AR T-test o3 Ao O3 WY Rl I 7 A

BRI S B TL R 1500m Wi R o o B
%‘““&bﬁﬁﬂﬁﬁriﬂ&ﬂwi L*?ﬁ@°¢

3/¢'ﬁ?@/~5ﬁ:< ‘1500n1ﬁiﬁ‘ﬁ?WlaFN'“?fi<‘ S ﬁib
WV L L T W DORL O MR R B

SPGB T 1500m
R AU A S S s R I e
A TR T [ﬁj =0 ;‘H& AT [T\ =L Tﬂa %ﬁ e

C R FER R RN p<l05%, p<.01F*, p<001FE* o
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SYAH MWNEAT

&R AT 0 R A R R R - i
B A SE AR S B L 1500m L R L L B
R R N L 4] ‘lﬂWHNHEF@ﬁﬁg“*ﬁﬂﬁﬁpﬂj}
VRN C L E R el E B R

57— &) T HE AR = 3 S

HPEH T A Rl ) B AT (B )RR - R 4-1
[IVAS P AR 1P TR BT AT Ry A B R ORI A o R
AT E R Syl M RE IS U = B(P>0.05) 0 R DY
SURNECIE o F 4-20 [ B A W O3 AR I q W EY RN > AR T A H
[ A B BT AT R S o R T R bR s B Sk - 1500m
A R L B (BL) @ AR OB BT D 5T 8 B 3 (BS)
1500m 20 fy RO SE Oy AR R R NPT PR OET BT E A B
(p>0.05) » [ A [fil BF % fly -

TR SN T

* 4-1 Y
i E A Wl T ez F
s L YR 1 NUR
AP D bk 16117 o0y 0
%é%mﬁiﬁgigﬁi 2?? éﬁ Y

21



F4-2 F A H 1500m [ W ] R E Y BR

Fl
H Al = fdél'r ez Fim P
Ve FE MR A g R iE ) 67.00 3.69
3 .19 >0.05

B A ([ i) 66.17 2.93

1500m &G B A g R i) 182 8.8

fi B (HR) , 1.96 >0.05
B A2 (I F@flr) 174 10.2

1500m S8 AR R A gl o) 112 13.1

) 05 1 (BS) e B : 26 >0.05

# (HR) B A= ([ F i ]s) 109 7.6

1500m SEE %GR A g (A i) 1426.51 114.66

(sec) ) 14 >0.05
B A (E Fft)r)  1485.64 123.00

1500m SE B Ak N & A g R i)y 6,01 2.83

A5 L (mmol/l) .10 >0.05
B A (& fif ) 5.60 1.40

P<0.05*
AR (s ok )ﬁl E hw {0 1500m JF - IO g B
1,120, 1m/s » BE ([ Fif J0) [ 5 1.040.1 m/s - E (I [ ~ 3 5
A (e )RR L.2m/s 0 BAE (BE Bt o) R 1. m/s o JE PR
2-4mm01/1§i weEt W FE o AR ()2 mmol/lgh KR 0.9
0.1m/s> 4mmol/I & I £ 1.120. 1m/s < = B F 2mmol/lEL 142

+9min !

> 4mmol/1E5 169%13min~" « B ([ =i Jv)2mmol/lg %
£ 2.520.4 m/s> 4mmol/lyf & [l £% 3.4%£0.4m/se = B 3 F 2mmol/l
£, 16016 min~' » 4mmol/1£} 184+12min "' o % 4-3 A3 o

iR EEA - B T AT R 41 A (7 plpE )= BAE
([ -y o) B @Eiﬁiﬁu A A R 1500mg_lgm AN e B SR A
2 B EL 10min~' (p>0.05) o & &[] ff 4mmol/l-~ B 3 » A~ 1t
= BAY (B Fjif J0)# EER 16minT' (p<0.05)
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F 4-3 A CRflrpE o) s B AR (B B i) 1500m M Fp S AT SR
TR Lk

SRl ) B i (B b fif 10)

m/s HR m/s HR
1500 m(m/s) 1.1+£0.1 182+8.8 1.0+£0.1 174+10.2
2mmol/l (m/s) 0.9+0.1 142+9 2.510.4 1606
4 mmol/l (m/s) 1.1+£0.1 169+t13 3.4+0.4 184+12
p >0.05 >0.05 >0.05 <0.05%*
250
1A
X B
200 -+
-
+
1 T \
_~ 150 \
c
£
o
T 100 A
50
0

1500m 4mmol/l

B4-1 HRER W ACK ) B A (B FEF)Y) 1500m i i E)
S S o ek
23



S oa] A

AR (A {1 ) i B [ifq(mﬁft» 67+3.68 min~' >
%zmuﬁﬁaz61.33i5.1zrnul‘ Fi % W E BT % B (p<0.05) - B
s (6 - it ] y@fﬂﬁuFW”\¢FJMHiﬁ6617i293nﬁn4’ %

W £ 61.67+2.88 min™' i i ] E BT A B (p<0.05) o MU

=

i?sj«:“grrwv,&,nfg I/i?@@u@*}fgiﬁmﬁk IB,F'IJ
AR (CF ) AT BAS (B F it HPY R AR SRS RL IR F B

B o (PR 4-4 % ﬁ%ﬂ 4-2 Fr )

Fo4-4 ACKHUEE ) BA (B RO F] RO Y T e i

(min ')

AR () B A ([ i ]0)

T-1 67.00£3.68 66.17+2.93

T-2 61.33+5.12 61.67+2.88

Diff 5.66+3.14 4.50+1.76
p <0.05* <0.05*

P<0.05*%
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I

80

N

7.

R-HR(min™)
5

20 A

P<0.05* T-1 T-2

B4-2 Al TS B A (B b O F] R T s e B

ST A B NEEIER RSB
BONEE AR N R e B ST I & AT - (E1) ~ = (E3) ~

(E5)~ = (ET)» A (E10)55 & o A (7F fiff ) iy #f EL po -~
He ok 1) 182+8.8min"' > E3 £} 120+13.1 min™' » E5 ¥}, 112+13.1
min~' > E7 £ 106+13.6min"' > E10 3 104+11.0min "' - W
El1 £, 159+18.0min"' » E3 ¥} 115+6.3 min~' > E5 £}

112+5.7min"" > E7 £, 107+9.3min"' > E10 ¥} 104+8.2 min~' - B
col (S D U =D 174+£10.2min"" > E3 £ 117+7.5
min "> E5 £ 109+7.6min ' > E7 £, 100£9.0min"'>E10 £} 94 +6.2
min ! & W FEL 55 149 +24 6min"' > E3 £}, 113+4.5min"' » E5 £}
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02+6.4min "
» E7 £, 100+4.0min"' > E10 £, 96+2.6min "' » J[I % 4-5 Fr 4. o
ARl ARE (P ] )FF&;LB“”(@ o) e S
AN T 8 & 37,? % B (p<0.05) > U1

© [ 4-4 TS

Fo4-5 AR (R )~ BAE () fp s WD BN 5B A R &
57— (E1) ~ = (E3)~ = (E5)~ = (E7)~ 4 (E10)5 & IV & 8 % (min ")

El E3 ES5 E7 E10

A 182+8.8 120£13.1 112x13.1 106+13.6 104x11.0

B 174+x10.2 117£7.5 109+7.6 100£9.0 94+6.2

A 159%£18.0 115%6.3 FToRa 7 107£9.3 104£8.2
T-2
B 149x24.6 113+4.5 102+6.4 100£4.0 96+2.6
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200 -
T C AR IRl 90)
;,"\ X BR (g it 1v)
150 -+
-
) T
c N\ T . T T
E 100 | L g‘\ I
o
T N
50 -
0
E1l E3 E5 E7 E10
Test 1

B 4-3 AR (R ) BOA (B R )R RS A
- (E1)~ Z (E3) >~ & (E5) ©“ (E7) 14 (E10)5) &tV « ¥
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250 ~

) AR CRA 10)
9 BiC (B it 1)
200 -
T _
~ 150 +
= \
E
e = == -
T 100 - N %\ T § = ~
50 -
0
El E3 E5 E7 E10
Test 2

il 4-4 AL ()~ B AR ([ ) s D 8 S 8 Al e s 8T
-~ (E1)~ = (E3)~ +(E5)~ ® (E7) 1 (E10);7 # V & ¥k

SYPHET A N ST 53 4 (E5) PR e B o

RS RO N BSOS Test- 1V A fl i )0 )= BAT ([ -
i o) $5 il Ag e 2 ST T o AR (PRl )ES s B SR R
112+13.1 min~' » BiZ ([ i} J1)ES V-« 55k £] 109+7.6
min~' e ACH ] )~ BAE (R F it 0 )ES o B il X
Bl o Test-2 P52 F g1 e A - B S ACE e )= BAY ([ F
Joy T Bl AR e R ARY (it ]9 )ES s BT SR R 112457
min~' o B (@ F@fJ0)ES Vv Bk L 10246.4 min T o I
AT Jo) ~ BAE ([ bl J0)ES & B sk 70 s il 2 BB 10
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min~' 3EETH B (p<0.05) 0 Yk 4-6 ¥ B 4-5

Fe 4-6 AR (sl o)~ BAE (R et )y s D S R B A TN
% 2y 7oy #(ES) Vv BT (min )

ES5 P
AR (s ) 112+13.1

T-1 ) - >0.05
B A ([ it )s) 109+7.6
AR (s ) 112+£5.7

T-2 ) - <0.05*
B A% ([ & i) ) 102+6.4

P<0.05%*

140 - Test-2

120 -

——

100 +

N\

E-5 HR(min™)
3

40 -

20 ~

0 T T
p<0.05* A B

B4-5 AR CRpIUEET) B (B [ Y R
SV 53 M (ES) Y v Bk (min )
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ST AT R AEYEpEN AR TED

[

(e 4-7 0] BLEL > 1500m [ A I AR (R )
TR S PO PRT ES lEE 6.01+2.83mmol/1 > & ] FE 3.79+
1.42mmol/1 > §° & fifi &' ™ [ ,ﬁ([ﬁw@ SEEH A

(p<0.05) - pb 9t > B A (e it ] ) iy R & 57 P 35T £
5.60%1.40mmol/l » & W FI £ 4.27%£1.73mmol/l » 3 B =
(pP<0.05)- f& (|0 4-7 (1 p )£ 0 B oAl (g - pf ] )37 Pl it ™ [ po i

% 4-7 1500m AN AN P T B9l (mmol/l)

A B

T-1 6.01+2.83 5.60+1.40

T-2 3.79+1.42 4.27+1.73

Diff. 2.23+1.72 1.34+0.95
p <0.05* <0.05*

P<0.05*
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AR CRf i 1)

~ 10~
g
%
g 81
<
—
*
6 '\
~.
~.
~.
~.
~.
~.
4 ~.
2 -
0 T T
T-1 T-2

p<0.05*

[ 4-6 A (I plpss 7o) 1500m i ) 2 &S 2T T Bl (mmol/l)

BAC (B fif 1)

9 -
=
=
£
g 87
Ty
£
3
77 T *
6 -
5 -
4 4
3 -
2 .
T T
p<0.05* T-1 T-2

A 4-7 B A (I EEF1)1S00m ) EOW Y RS FET S (mmol/l)
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5T & 1500m [ & W WD A

i 1500m fE PR A AR ool o A CF ek )Y 1500m
S W D 1426.51£114.66 FF o B H K 1416.61+
105.20 > A G (Il flif o) f] s R fh A EBTE L B - B AT (I F
k) MR R 1485.64+£123.00 7)o i ) K 1422.62+131.18 7 -
B AT ([ o) f o f R BEE B (p<0.05)e (U F 4-8- [l 4-8>
[ 4-9 [ 4-10 Fr )

F 4-8  1500m fji| & P Wi W A (sec)

A B
T-1 1426.51+114.66 1485.64+123.00
T-2 1416.61+105.20 1422.62+131.18
Diff 9.90+41.89 63.02+24.40
P >0.05 <0.05%
P<0.05%*
* AR (Il 79)
V77 BaE (k- i ]v)
1800 -
< 1600 - T _
%’ 1400 - T T
£ Il % 1 f
2 1200 - /
IS
£ 1000 |
=
[}
E 800 -
o
3
— 600 A
400 A
200 A
0
p<0.05* Test-1 Test-2

B 4-8 A (Rl B A (B b ) 1500m i B T A
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1500m swimming time (sec)

1650

1600

1550

1500 -

1450

1400

1350 -

1300 -

1250 -

A G )

—o0— T1
—e— T2

B 4-9

AT Hle )R 1500m Fi] E W O W H O S
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1500m swimming time (sec)

(g i)

1700 ~

1600
1500 -
1400 A
1300 -
1200 -
I T I | : :

No.
i 4-10 B(lE bt 1) 1500m fj & W o 0 & & 5 5 A
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SEH A

FPTA T Rl BUPY R Tl = e okl 3 AR BT
pEEEMEYIH TP R BOR R 2 SRR T (Y
TR e E R T B Y B P B R E R
e AR e PR RO 5T T A e B S R R o B 1 g AR
C RSB B R D TR R R SR - B Y
FrHITE 1500m Frphn 20 1 68 55 10 7 42 -

NI R ST
ET N7

—\iﬁ@@¥$

Hollmann(1982)fi £ w¢ i v &' i » & F%?@ a}?gxﬁw
[ 79 R - %ﬁﬁfﬁﬁ%w%$o'@;ﬁ?@yé’m
AL B SR R N T R R A B AR (i
J9)(p<0.05) > B A& ([ F it v )(p<0.05) - i AR (A flrwf J0)
AB AT ([ )Ry E T e B SR 3 S S L A TR
oo S R R B o BTN e B S Bl R e )0 3 R 3
Gl I T S T R A | B R I S R A
- G AN Smith & Mitchell ( 1988) Fr fiffiv 7 % kL A1 [Fl iU -
SR T PE DR R O R s R g B
s
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R Bk

fif R -6 T P ER pg A R o W
5o ,}& F" Wrop o~ PR Tk }", pe 7 B AN =A< W 1
¥ g (Koch & Rocker, 1980) - Eriksson & Koch(1973)ElfJTFJ:E
g5 o A F AR Op T Ko = B ﬁ?}",g ¥ 20%-° Lengyel &
Gyarfas (1979)#- 2] < 3 7" Al pJ J/ Fo b JUEE B A S ﬂ%”ﬁ
£l F'l %ELE,'J - Stwart & Gutin (1976), Hollmann(1982); Smith
& Mitchell(1988)=" * L % }ﬁ ol NI I T R R S .
B O TR CHTp E T EH E ) - LR
foo B D S R O SR Sk
BT P R ey ?’. AL B F =7l SR g o v Al O Y R Al
oo 1500mpn ph =V ) &8 e AR EY g e oo B SR N R E B
A LI S G o T R T [ 182 £8.8min "' & [ £
159 + 18.0min ' (p<0.05) - as o (e o ) FOW R
174+10.2min " & ] £ 149i24.6min'1 (p<0.05) = % =% i
i\ l‘:ffﬁl Stwart & Gutin (1976) ; Hollmann(1982) ; Smith &
Mitchell(1988)Hr it o fiy jif o 7" st 3% I o 7% 1500m it * &
I R S O R R S i W P

B PG R = sk W R R )
FooF VR TR [ S BTSN AR T A
S B R BT T e F R S B
i Ff’t PN R B Y R KT e e E ?'I 2 ﬁ'faTH'[ B WD

L | Il = A N R TR T O S = A UR S ek L
Loy SRS D e 1 1500mET S o B ey A 0 25 P K
TRy B AR (IR )Y 1500m T 38N 5 B R
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1426.51+114.66 7 » & W [ JIJ £ 1416.61£105.20 7} - B ([
) S 1485.64£123.00 Fp o ] Kb 1422.62+131.18
Fpoo EUHUBAS ([ o) [y E BT A B (p<0.05) - 1500m
[~ s N ECE g R USRI O ) S e B
([ 1500m3l & $Lr o [N = E ) S e 5 AT Eriksson Al
Koch iy F= % AL FT & > 4 =% % 8 BZ 0 i M M ACE (1t
Ty > BAT (b ) )R e BT AR TOBE R A B T = W ACT
pf o)~ BAE (B )Ry H R R ERT R E B o BN g T
o= B s e o AR (O fl ko) A BAT ([ ) E S AR T
PV Sh o WE AL g R R AR SV EIAT R N e B S N R A
i

ERN RN

Hollmann et al. (1978) . £|ES I = & & [ @ [’ I E[‘
A R Rl (0 S N B S VSRR (R A A o
130 min""#% (% ): 130-120min"" ( 7 4 ): 120-105 min "'
() 105-100 mjn'l(f?EﬁTﬁl); 100 min '] ™ £ ( il
Prde e v ) o Ik 5-1 Fr e

A5-1 BT 5T G n Bk (ES)FR B it s ) g

iy

R L
5y 5y

oo m > 130 130-120 120-105 105-100 <100
F (ES)
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@%SQFH?HME5F$%%W&?RJ“%~ME$ED
i Test- 1 7 ACPR el 0 )= BAT (B F@F o) 35 g v =
EL o AR (Rl ] )ES Vo B a8 1124131 min T Bn’i’(@é
it )ES It B S AL 10947.6 min e AC U 0 )~ BAT ([
O J)ES e B S T Sl R B o R VTR e B Z—Wﬁ&
¥ 120-105 min ™'V ] > [ﬂd‘ = 10 e Test-2 [ & @ {1 A
W BTER S AR pl )= BAT ([ ) 1S il AR YE R S A
SR ErJo)ES Vs sk 8 11245.7 minT! > BAY ([ & S
JI)ES Ve Bk B 10246.4 min T o AF (G fIIf 0 )ES s B
F 4 11245.7 min~' o H oLgf s e o o Ag s jhy BAY (-
JIES Voo B N B ER 102+£6.4 min ! i 0 fS )0 4G :J[Eﬁtj* o
e R A IS o)~ Baz (e B s )ES (o B S 85l g
B 10 min™' 3 HTE 2 Bl (p<0.05) -

F5-2 AFT Rl ) > BAT (B B )R B S S B
Y T o7 e A (ES) TR |V Wl 0 e ) (min )

E5 LREN R P
ARl ) 112+13.1 E

T-1 >0.05
B A2 ([ -t 0) 109+7.6 E:
ARl ) 112+5.7 &

T-2 <0.05*
B AT ([ i 70) 102+6.4 IR

P<0.05*%

OO b g R R R

%Rﬁ?& o F,gﬁgﬂﬁﬁg;ﬁ ENJEE Lf oppy > oA 5-3
R R S A R T O ol I R T
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FS3AGECRHVEFT) B (B E ) R

Ve S @A AR NS Bk ES G ok

A P<0.05% P<0.05% £
B P<0.05* P<0.05% :JE”ﬁfJ' E8
¥ i [l 55 AV IR 35 B & & A

ST @] REER R AR P B R B
Sy

¥ fS B f* Bl > Murray, Granner, Mayes, Rodwell(1999)
I (USSP T 5‘“&27\%'?&%% [ it
m%wmﬁﬁ%wﬁ%%@wTﬁ%%’mL§~E%FW
CO, Al 7 ’5[ Fox T R Eﬂj » NADHPY | & (= (B8] Z 3% &
FER VR VPR e G E o [N e g o T R
By [T (BRI NADHEY Ff & & ’J:Eff I']E\[ O = 1) i PR R Y
PP o g R PR R 1R R g T s PSR Y R A
Yy H '“':1@ Beoo - WER I NADHE] & 4 EL 3wy NADH 3 WF‘ P
o e By - B BRSO E R -3 BEPR R & T R R IEI%%?E?FF
BRI FS o GO T AR E S o AT T FJ‘ el %\F' i (SR
R PR ﬁw“ﬂ&@o¢¢
A 1500m s Y PR o ARSI e o) R e S 5T R T s
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£y 6.01+2.83mmol/1 > &= ] ¥4 3.79+1.42mmol/1 > 2" & fifi 3 BH
B (p<0.05)fy ™ [ M By o BAY (b )y W R R S 5
Ol 8 5.60+1.40mmol/l > 3 FI 5% 4.27+1.73mmol/l » ¥ T ¥
T BE W B (p<0.05) o ;LH?L R e v a0 R
Ao R e BT BE SE R IR M P T
Kiens=" * (1993)3%; 5Tk Fa;J IE[ (i R I R R
w6 CH A R B A B R R RS R 0 R Ry
@Q@%ﬂwwG&M@ﬁmo R FEHIER S O
=R R AL ?%Pﬁ T R o B
ﬁﬂ’§ EWW$@ﬁ’*wa LR R a E R R
w%,mwgwﬁﬁmmwuwmw%oMﬂ%wWéwﬁﬁ?
b | T R | g‘ﬁ[ 1 25 Hlﬁjﬁj # [ 39% - iy Lieder
=R (1989) fili B %H?ﬁf i 75%V02maxléﬁmﬁ_lgﬂ é!;;;@r%i
53 M PR B g b S0 R AR o R B SRS R Y VO2max
Eﬁjfgﬁjiﬁéj EH S B H R 28% 0 WEPRFI R 25% o ) 9 Snyder &
SC1992) [l PIY B MOFRIE T ST R Wb W B AR ][RR B
VERD TUSIE I S I Y I S
TS A S Ry o E R AR T R R A ST Ay
PUEp = ) \f Ml T R e e A AR (gl it
POVEH PR N B 37% 0 [y BAY (I ) EH SRR MO B 22.17%
S RCREINEI o= R CoE- o R O B SRR e i = B A £ U
EE A %pLieder:?:’“ ST pY AR o A A F A Kiens E 8 A
WA > 2 B Ol e e A - B Bl ?EEJJTEJ [ 3
CONE @V%ﬁgﬁra [~ ﬁfrﬁir o EEOR kR A AT e E R AR
THRBE PN A e LYY
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SYZ A R [EE -] # sk 3 1500m f
EHE:\I ,;\‘F'] Iy 5&?

Tudor (1999)4.%] FJJ R F AR A E ,w":’?gjx CEE g B RE AR
oA o It BT BV - AR A PR TR I R 2
T PR B R Y 2 @ik % (Astrand
& Rodahl 1970; Mathews & Fox 1976) - Kiens3& ~ (1993) py
GRS --E R

1500m3l & > AR (< flrft 10 )fY 1500m™ 55 55 f ]
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