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The Effect of Aerobic Endurance Training on
the Shooting Accuracy of Free Throw After
the Specific Basketball Exercise Load

Abstract

The purpose of this study was to investigate the effect of
aerobic endurance training on the basketball free throw
performance after the basketball specific exercise load. Ten
young basketball players were involved in this study with the
average age, height and weight were 17.0X1.2 years, 183.4%5.9
cm and 72.7%8.7 kg. This experiment used 80% of personal
anaerobic threshold heart rate to run 20 min, three times a week,
as the aerobic endurance training load to train for 4 weeks.
Pretest and posttest included 3 tests (2-4 mmol/l, free throw in
rest and free throw after the basketball specific exercise load),
and used the lactate, heart rate and shooting accuracy of free
throw in tests and training to determine the training effects.
After training, results showed that speed of 2 mmol/l aerobic
threshold didn’t improve but the heart rate of aerobic threshold
decreased; the shooting accuracy of free throw after the specific
basketball exercise load advanced(46% to 56%, p>.05). At
posttest, there was correlation of the speed of aerobic threshold
with the shooting accuracy of free throw after specific
basketball exercise load(r=.504), but no correlation with mean

heart rate and the percentage of heart rate declined after specific

II



basketball exercise load(r=-.301, .407). Conclusions of this
study were aerobic endurance training, 80% of personal
anaerobic threshold heart rate continuous exercise, could
increase 10% of the shooting accuracy of free throw after
specific basketball exercise load. And there was a positive
correlation between aerobic endurance and the shooting accuracy
of free throw after specific basketball exercise load. Therefore,
to improve the shooting accuracy of free throw in basketball
competition, we might consider whether the aerobic endurance

affects performance.
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- Na"-K"-ATP,;. Fuif, 14 ; wﬂrﬁﬁ o Jcl'sr% ¥ p e
S ’@é” B kL — 78 A AR FOpY A B oo ik o py A o
il ﬂfﬂﬁq xR e J ke #[ I A B N e RO B‘E_ﬁﬂj
BV BN . FF"[ OBk TR Py BERR I APy & EE ST R §T L (Kemper,
Lindstedt, Hartzler, Hicks, & Conley, 2001) > ]_ﬁj T fI FITIED 35 & BE
= 9T PR ] :ﬁ} e e TR py JE R L E R Jﬁ%‘ (monocarboxylate
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transporters) MCT1 2 MCT4 > = [i' # (i il 0 gy 4 > - RS
PEI ifl (EC i1 U I § J‘J ]9 (Messonnier, Denis, Feasson, &

Lacour, 2006b) » & i g&7% J* A% 55 9 % 4 o

BT AR I A

%@%A¥$W%@@’/iﬂﬁiﬁ§@§éﬁ
(autonomic nervous system; ANS) [&= [ fy Bf% » i FI = 1l 3% 4 5%
& ?ﬁ et E s o S B Y B n’:ii(sympathetic) K
B (%o B S pY ’gj il 5% (parasympathetic) - Fh' EE '§rE3J‘
CRUTEE N T w@ﬁ\%#@%uﬂﬁﬁﬂﬁ%%"
F 0 A RS PR R o P AN D A (A SR RS R O BE Y
ANRE o S BT IIRE H E F“j?"w 5f (O'Leary, 1993) > [ij & | #
i R ]

S B N B R E TR B R g S

SO i TS (=R I i 7 R S iflﬂ o IS ] R AT < R I S

M 5=d & [@ % o Cole, Foody, Blackstone ¥ Lauer (2000) 7 ’?i[ NG
W& 5234 figd = S‘f&)ﬁ Byt puey F R s O N A R
o B o R LA R TR 12 RS R R
A Y O RO TR P RS AR Y E Py S B
S = E‘,{“J?‘QJTEJ g g ﬁ'J ISRE T 7 ] '[‘ﬁ W4 | (e E 3Ry S
WIS o 5 SE S Bk B G (ST 42 minT U R Y o Y
FED SRR ST ) B O F A

Desai, De la Pena-Almaguer ¥ Mannting (2001)?5

[l

“Ejé‘fnﬁ—}
RS YRS D T FT R RS BTSRRIV RS T B R AT R

I
T
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Y B e i) K R A (vagus) iﬁ [ P9 f= T2 RL B i G B
[0 F fel 5l > Imai et al. (1994)1) 9 & 0 3 & [ 3 = 7"l v 520
EV 9 20 & F) 101 o B 3 3 o R B e T ik i‘? G RO

AR E P B TR R Y A o RS R A BT O K
i@ﬁ@%%%ﬁw’@&ﬁéaaww~u&@*%bﬁi

[ M I N U Rl . £ CH RN SR R
[P o B S P9 IR (] R AR S5 §i /8 o Tiukinhoy, Beohar ¥ Hsie (2003)
G U S R SR [ e ok T L ) R o
oo
Gocentas, Landdr % Juozulynas (2007)1) 7 & b} % g 5R El ET
TS E S ﬁﬁ i EY ] # (Cardiopulmonary exercise tests) & 75
o E B R MK O R [ R B SR e
T )] e B sk gy R R R B A FTA(r = -0.857) » ¥ 7 5
ﬁj%fﬁw&’ﬂaﬁﬁmwwiwﬁ%ﬁL@ﬁk%@@ﬁﬁw
L SRR N N R
Kunzel-Bohmer, Buhringer = Janik-Konecny (1993)#{1 & * ¢
BORE o T ZEL AR BLUEIE S o J YRR N S 8T S min fY
LB T iR Fr (BF M B E) S oy s H Fﬁ o3 A g 2-1 -

Ty

=2
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Fo2-1 P PR s Y A

B & 3T 5 min & B Sk =
>130 min~' L
130 - 120 min™" 2
120 - 115 min™' ]
115 - 105 min™' I
105 - 100 min" il g
<100 min"' il 4 g

(source: Kunzel-Bohmer et al., 1993)

oL BRES SRS T

FPEE T 0 BRI R R BRI BRI o S E S
TR *Jiﬁ'i?imﬂ@ﬁ: 75 (Jones & Carter, 2000) {11 [y %
FRrhge PE S AR AR - SR L R
s&E 5 KB uqnﬁrﬁbﬁr%ﬁrﬁfp”m oo I W BE G T R T 1 B R
= G P = e B BT AV 52 v 7 (Bosquet, Leger, & Legros,

A F AR P RL S e g A S AR Y T clsr_F[
SR R 2 0 R R R 1 0 R U P S
BB P BEPORE 1o BT R R R R O D
s Ei'j (submaximal exerc1se)ir L EI’?%TU/ Tk B o Ep S )0 7 AR
SR EE N S F' B (Krebs cycle)# v [ H@‘@f{(pyruvate)ﬁﬂ ﬂ: 7y
LR R (7 P AR R ATy %
Eﬁ Py R @ o TR DR AN Fl BT PR Y HE A (Jones & Carter, 2000) -

)E' K
(i

')
il

/L
[

14



Iy B 2 ) w TR R RO R W R TR R
(F) 81§ [ 81) bﬁﬁ@ﬁﬂﬂ\ggﬂﬁ@ﬁwggw;&@jqﬁ@
ﬂ@«FJ ] }'ﬂfij{‘?”fﬁﬂ?r”ﬂ pu d - e A’ F f FJ}T [HJ o

g PR R R S D P 30RO YR AR
f7 o Yoshida, Suda % Takeuchi(1982)§HIJ%ﬂﬁ?ﬁu B AR p 26
ﬁ%ﬂiﬁﬁo%%ﬂ7ﬁ*%m§’&ﬁﬁ@ﬁ3«\w%
8 Y& Y 15 min ¥ E?TEI Ao SEE e e B Y 4 mmol/1 7 Pk [ Il
i e 8 H K CF YR NEREEL YR v E NS
90 TG AT IR R S R PO T PR BT IRE S G 8 S PV S SR T 9 R R
ORI RER R L PR ISR R SR e s N AR

Martinmaki, Hakkinen, Mikkola = Rusko (2008)f[ &L '] &
%%@ﬁ@ﬁ@@%ﬁ%ﬂ ) wawwfo?ﬁmﬁ%%
Tl F AR Y A B A B *w@ﬁMﬁw_y@@ﬁ@@
BY 45 min {9 3" SR B & 0 F0H VRSO T %%WL*’E
e Ut B R R T L L S e R 2
(5520 o p o B (SRS S P K AT R R

%fwﬁ* Y & E) & WﬁﬁtﬁﬂB%’*Vﬂ$ﬁrﬁ%H
TWW—%qywbé@%#?ﬁ’Wﬁ%@%a?m%?o
Iaia, Hellsten, Nielsen, Fernstrom, Sahlin = Bangsbo (2008)/[]
SR T RU R R B AR 40 o BV RAR PR R 8~12 i
s B2 o [ RU P RE R RN 3 min o 5E A 4 g ok o
TR R B R B 1L 130 1405 % 16 km/h
BRI N 6.6 7.6 5.7 % 6.4% » B 0 R H
BT B E B A (T PR B R e R R
5 7Y T (citrate synthase)ifl (EIAE- S I - I

€8] 5 H P LB R B R R ) B e o

o 0

(8]
(=
?

ﬂ

#n
i

=14
o

pij

!

% 5w

—v—r
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f' ¥ o Overend, Paterson ¥ Cunningham (1992)7 I8k 5% )
L0 Sl 4§ 0 30 0 g 1o BT (S T A
g = AT fj:%pﬁJ i |?' FUfFE'F%J‘l*Er(Z/D PN ER SRS
o R E A R S B o Soares (1992)*0 I # E fit 30
SN pY Ry AR R R e R AR R W g T B RV R P e R
s R P AR S B R R R

B 0 (2006))) = B B (R 0 L e B
Sl S B BT e P 19 =R M A i B o A
il T oo 57 iR B A g Gl RO R RIS R I T O 2
& B 20 min e A AR fﬂ RS I l'Til o B 19
B EA > (T 2OE R F R (B 7 A T i Tl
TR B ) o BFECE P TR 6 Y PO B R W%’ :

EJ%JH? TE R R T RN E R B (VOme) W
7 P& 1§ 1 (Lactate Thresholds)dd ff % 5 % % i ¥ > Weltman
(1995) 7 =L Fy & [ 0 22 B o AL R P %2 & o LRy R 5T A
MRGEEETEE 2 S I g VSR U ECr R
[ 57 PRl R RIRL B e A 2 A AR B RER Ol o TR
F7 PR R S A e BT PR R R RLSH ORI e R PV B B o |
I e I D TN v RN R A 5««%‘;. e
T Qi (2005) 5 B R A 2D 5T R PO B R SR ) (s

t"F—rle—’UT o

Tvi%*

-
o
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TIA Y REEF

72 B ENUEIUE G SUE I S A SR - el S
-y iRl R E~[Ffm@wﬂuﬁ~aﬁﬁj ﬂﬁ;ﬂauwﬁj
@@%@%ﬁ%; W$ﬁ®% KPP EPRY o T
SRR N L G ‘@mmyﬁw@
LR o TR “%HWHKWﬁwhﬂﬂﬁbg‘Hﬁﬁﬁ@ﬂfkﬁ
;beﬁ @gyﬁ %Hﬁyg%huﬂ}ﬁwb (i
@°$%TN’%WE@HWR5&¢WMHW*E%%’%

o

i
4
~—

l,

A

W

ﬁﬁg%uﬁﬁgiﬁ@’%%m%%HMAFW[ TR (B
Na'-K'-ATPase)ifi 1% 1 I S G o B 658 7 0 @ 0 Z 10 o 30 0

ﬁvbw1wW@W%#w*/$ﬁT@wme@@ i if
T A TR P R S B lE A N IR A A E A T f
e 3 i R AT RO ARRE o R
o B e Ep AL E AR Y AR AT o WA T LRV A AR TR
G EAC SRNUE N BVESEN N R S SR
P TR Y OBEES ) R R K S BT SR TR e 5 PR [N B ) &
el T RL & 0T SR 2R BT A L B TR e e P R
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NBH PHRHEEY

ol
H

[ PR

R 10 8 JHIF'I“'F/J#;%??B%%{E@’pﬁzlﬁé:%%s o F
| 5’%?{&%?7{:@%%{&%@] Y AJ"%?{F’?F&‘%#EUF[{I
BT s R R P EAACH S IO H
BT (I S ) e SE A ﬂ’ PR PR RO S (SRS
BRI TR 341

)
pe
o

231 SREYE DR

() 2 iy (cm) B (ke)
n=10 17£1.2 183.4+5.9 72.71£8.8
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T O] WERZ BREER

~ ~ Garmin > = & (Garmin Forerunner) @ & 5 & }f, 1 5 & ﬁ“

}'T?J“b 1 [ Garmin -~ 3 §& - IE‘WEITR;E‘ : :)"ﬂffj"f%g °

ﬁ%ﬁ' 3-1 Garmin & 3k &

T~ TR ST PE 53 AT B (BIOSEN C_line Clinic)

B 3-2 RE TR Y AT
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SRR R

W 3-3

5 L. Zrt £ =T fi f] ;L‘\ S ik[lh‘ y /\I
p“l\Polar R },\?%(86101)517'5 c ?F[ 1 I;f [Ejﬁ j‘ H k1 F Polar
P }:\ﬁé o

[ 3-4  Polar & = gk
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-
S BT R AR
’}S’,A\‘,%:gﬁzﬁipo

l:{_r -.if

(Z) SPF - WL o= o
B SR H R PR W
CHEIRY > BB HBFBLMOOH LTI FER 0
ﬁﬂﬁﬁk’“@%ﬁd?%\ﬂﬁhﬂﬁﬁﬁﬁﬁ’%
CEHRINFEADIABAE PR RD I W

G)ﬁgﬁﬁiéﬁﬁﬂﬁ?

e h

EESE D 10 min G # E”EI*J i f" °

RS

FPTACH TS HE T I E] S - R L R
R ﬁ¢:$ﬂﬁwﬁﬁﬁﬁﬁﬂﬁﬁ@%ﬁﬂa
(B0 )~ WA o HplE - S B R R ] R
W o A0 FECH TR RL 24 hours o B R [ ] SR B
SFEE p1 TR R B SRR YRR - S R
by 7F KL S min -
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(<) FpE-E S ML BER 0 3 (2-4 mmol/1)

B3-S TR R T

+ O E S Mader et al. (1976) %% A (LY 2-4
mmol/l Fj & -F E Bl (SR EE Y 0 5 4 W R L 2
ECRBEE P PR SR HE D FRE 10l
Tﬁﬁm%UW“Ftiﬁﬁ’ﬂE%wa’ﬂﬁ@25
m/s i+ 400 m # B @ H J5m1nt"—ﬁﬁ“’@@’ﬁﬁ 0.5 m/s>
F a8 = 0 GV Hrge par Vg s pr e B gk e SR ] fe T
RUH I RRE 10 pl Tyl R SR B S o B YRR 5T 30
se W F LB [/“'fle}"'%%?“ETZ{;JT’?@(BIOSEN C line
Clinic) oy #77° Fe » ¢ = A 7 @8 H I fik 7 Polar = 3 &k
(Polar s610i)5l & & B ok o £ 1 ﬁEUA HHHFEEAEpE
FORIEE T 400 m 5 RR Ll PR E PR S 50 m
AL S A RN o O R T L) A S
VOB S G R B T SRR () 3-5) -
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(Z) 18 E S
BN R Y  CEH R PE@ AR
7% B T L S o - N R R i s g
B o OGRS LA AP PR R CE D
AT BEER 4.225 mo [0 @ E 3.6 m v ) > Pl ) K AR
SRAG O R BT 108 2 TR SR o HO20 MBS AT R
BUAY 20 s o [ EEBRR BRI 0 B0 i 8 W H
AR S s PR IR 0 TR BT 1S B SR f 1 3k (FT) -

\

E)@%%ﬁﬁ@@ﬁ%ﬂﬁﬂﬁ

E R e A (Vs SO Il S i A |
OB Sl AR O RIS e O RO R R B S R R
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b

SRECHE R ?%fﬁﬂpﬁﬁﬁmﬁfﬂﬂ%$
T R U N TR R R
BV ESR RS s UK AR o%QWﬁ%%BﬁT%wﬁ
ﬁ,iﬁ@%1nmo%$%@g@@ﬁ%@%%$%§
FIVED B 1 fie HT Q%Wwi%EE%?%’Hﬁﬁﬁﬁ
B e s T 2 WO SR FREITE 4 W R A P R
P p e LA (R 3-6) o MRS 2 A BEH 9 [ Polar -
% i (Polar s610i)] Jr—:,t HhE e TSR (T e T BV Y B
A B RN R EH S SRR 10 ul TR T PR s
fl ] Mader (1994)fv & ~ 5% Pk 3 A o 0 =0 5 BT 57 Pk 3 7 ok
(Larare) » & el B0 35 &) SR g (TSR (FThoaa)

A
o i WA PR EL 48 hours & o [F - Q;&??ﬂ*ﬁf R AR
TEEFCRY 4EH - A 3 HO10 j’?”?@?%'% o 7"
Al kFL[ EL 1) 80% & [l ffi = B S £3 min” "(Hollmann et
al., 1978):% % 20 min Fﬁﬁ@?ﬁ ’ ?[Iiﬁzlﬁ}%ﬁfllﬁ‘s\:%ﬂfﬁﬁ}
Garmin = 3§ > Sl &F"H0 = A o Bk R AY BHEE o

* 32 RGP RHH
£l fi gﬁi e 80%=. & [ fill & BT Sk

O B R £ A
BT i il [E 20 min

POAGEHE | 4 5 3/ 0 H 10 %
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SYME] W R R

[
i
S|
-
ey
o

@

SRR SRR
St B

SUSEEEEEEEEEEEEEEEEEEEEES HIJ \]EH(T 1)
Y @
W
2-4 mmol/l i ?ﬁ& ] FLI
i i &) 5k S CIENEN R o L
%%%%%@ﬁﬁé%%
, 4L

Merrrrrrrrnnn 5 (T-2)

Il

R LR 5T B

W O3-7 R
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ST A RORI PR B R T AT

|

A PEE AR D F‘[ 2 ey B oo ﬁ” P o B QR & RS
YEZ ) PR AT R -

Do EpEC-TU SR R HERT B LT Lactate EXPRESS fif i
* Mader 4 mmol ¥ = o Ff ORI A FEH E S ?J Fo- T
wt

CITA S RRE T AR ) AT R G B Y T-1 T-2 5
Bl = g oo

pa-o o~ ] ORE By A A OAE Fﬁ% (Person product-moment correlation

coefficient)si 7 T-2 " F|| = He I [H] Ay 4f! Fﬁ% :
(- )" F H M2 mmol/Dyh & , == T %ﬁ‘*ﬁf FUE R 1R i
R AR L VAR R
(Z) TEEMMmQ2 mmol/)@E =T T E ?T*EJJ CETED B gD e
B S e S ST IN ﬁ'%ﬂ%fﬁg?°
=N ¢’pfﬂzltﬁfjﬂ°\3¥&;%$§&%7ﬁi{f§ﬁ%% a=.05 -

I

26



uf

S)—T% :f,l ﬂ\:L': 'EJ ﬁ‘]‘ FF

ST A p - R R 10 B R B A

TFHF E (2 mmol/I) it % (speed)™ = B S (HR)HT [
H(T-1) 55 %% 2.520.4 m/s = 139%14.1 min™' » & | (T-2)F] &
L HOE BT RS 2.520.9 m/s, = Bk EL 136£19.9 min ' o W ]
v T-15 T-2 5 l;!ih A E B A B (p>0.05) , o BT EJIJ
-3 minT'(p>0.05) ¢ & &[] il (4 mmol/1)[] fl Jp & #° T-1 -

i &% 3.3£0.3 m/s, & W (T-2)[] £ 3.520.4 m/s, [y % 2 15[ = g
+0.2 m/s (p>0.05)° 4 mmol/l =53 T-1 = T-2 5 ] 165%
10.3~168%10.3 min~'> T-2 & %3 % 91 +3 min ' (p>0.05)(F 4-1)-

Foo4-1 ) EC-E SR RERE T WA P

2 mmol/l 4 mmol/l

speed(m/s) HR(min ") speed(m/s) HR(min ")

T-1 2.5%0.4 139£14.1 3.3%0.3 165£10.3

T-2 2.5%0.9 136%£19.9 3.5%0.4 168%£10.3

Diff. 0 -3 +0.2 +3
R BB RERT S 4 S 10 TV 80%E S - B ok

R T EJ T g & il \,L.y%gxijp[fgsﬁ ggg%a;% )
=T R s e EJ! PR AR ERE Ef% - Heck et al. (2002)??1
SR S ARV P PRI TE R S SRERE D
G o R FIRE S GRG0 TR O D P
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i e (U = IR A IO T RN A S
(2006) 1) £ & [ ffi (2 mmol/l)-= B & & 5 = SC R

%i%w@ﬁ@%%é?@ﬁ%’ﬁ?¢ﬁﬁiﬂm CE i
TERCEE TS R I RS RS R
16 - — - 220

—@— LaT-1 n=7
14 4 - 200
12 - 180
10 -+ - 160
S g
£ g - 140 E
£ 2
2 g
§ 6 - - 120 ©
2 S
o jan)
4 - 100
2 - 80
0 - 60
T T T T T T T /r 0
0 2.5 3 3.5 4 4.5 5
speed (m/s)

A 4-1 Fp AR SRR ST PR e B Il

Bl 4-1 ELEp S-SR FLRER T (T-1) & i (T-2) 9 &
fliAslos A7 > g Y BE 3.0 = 3.5 m/s [ o T-2 57 P il RRLCR R
™[ (3.2£0.5 ~ 2.6x1.1 mmol/l = 6.0+1.4 ~ 4.4+2.3 mmol/l,
p<.0S) < T B F A R S I ORI LM
e s ™ F, f}”i Py F R S 0 36 D SR AR FlE ST PR Y HE A (Jones & Carter,
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2000) 0 P = PSR Fl ST PR AN ST RS G 4 0 F) Sk ) 3R
B F R G P35 Yoshida et al (1982)FF % 1 (X3 % £
A OEEY R AR 0 [V N B (Submaximal) g1 R P PR HE A G
AR TD o Fp S S S Rl RS Pl B SR AR ) (T-2) [ F T R
B R R R 3.5 m/s B BT Z B (174£9.5 - 167+10.0
min~', p<.05) . & ETE AU Y N E o e PR R A R b R
A Y B [y A TR A PR E B e S R A
i ATRE 0 P s B BE S (Tmai et al., 1994) > =
432 Martinmaki et al.(2008)I'] 14 ¥ & & R ]@ﬁ?@{iﬁéﬂ 7
R B (SR E s B Sk 0 I A ] o B TR A R W (T-2) 4
B EREE, H it 9O HE 45m/s, 3 EIE 5.0
m/s > [ fS kL NGRS MR BE R N oo B AR e 5T PRIE A I X i
JER N C BN T R R e R

oot T e o R PRI 0% S o B R R E] &
il 1o R AR Y R A RIS AR AR e
4 S F g A T SRl o R R R R FEE L (R SR ) &
TR A R PR Y o B R T FR A A 2
HENTTIR T SR T A

5YZ &)  80%:T & B fill o B 7Y AR A T T

q?ﬂ‘ 4-2 550 F K T 4 75 20 min Fﬁ%@?ﬁd?”%ﬁﬁfll » By VE -
FRFI A Y BT 1S P AR (W) 20 min £ 58 5
L N ?’Jﬁfiiﬁ@ 187 1 min %%%‘ﬁ?‘:ﬁq fifi 2.8%0.17

m/s [ (&= 2 BT Il 2.450.3 m/s 0 5 5Y 234 5 F Ak (W2
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W3~ Wa)ji A = i By AR &g e Al Tl EY 2.330.3 > 2,44
0.2 2.120.4 m/s » 74 [ Héiﬁ il 2.240.2 m/s -

4.0 ~
—@— Wi
0 W2
3.5 —A— W3
—O— Wi
3.0 4
—
72]
£
= 2.5+
Q
S ahe
o, <\
2 TN N l...’. AW g 5=2 A
L "*gﬁ—*-z@&;,~x\\, i R NN, =2 s
2.0 4
1.5 ~

T T T LI T T T T T
1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

time (min)

[fl 4-2 4 35 20 min £ 5 5 8 @ (T

VECH 80%FT PR - B a1 L 139£0.9 min~' > Gl
o T F'Eﬂr%i{gﬁz 80%Z. & Bl ffl = Bk £3 min' o U F K T 43 20
min £ 359 FUAg e W1 ISR EE L 28474304 m o W2 - W3-
W4 T 55 GBS T R, 26021257 ~ 2643£257 ~ 26091192 m 0 =
W1 % BH 5 -245 (p<.05) ~ -204 » -238 m - 4 i £ 3 P9 7" 5 T 5
SBES ST EL 144%7.1 - 141£6.6 ~ 14126.6 ~ 142+7.0 min™' > F
Hio W2 % W4 oo B R e WS o 2 B -3 -2 min”!
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(p<.05); W4 J-§ i W2 iy 1 min™' (p<.05) > Yo * 4-2 Fr 5

F 4-2 0 4 0H 20 min £ g EEGREE ~ TSGR oo BESR

Wi w2 W3 w4

distance (m) 28471304 2602+257 26431257 2609%192

speed (m/s) 2.4%0.3 2.240.2" 2.2%0.2 2.2+0.2

HR (min™") 144%7.1 14116.6° 141£6.6 14247.0""

T WP B B (p<.05) 5 i W4 PSRt B B
(p<.05) -

FOPEFRT e FA G R s 3 Y T RGBS B N o
’ﬁ& 50 m '] o HE W1 py I HE G BEHE mffzfgxﬁ w2 s '*ﬁg\[ 4.2
pE T WL 20 mlnﬁq%j%}FIJ min fY 5 & @ E g A B
HT WI I]ﬂﬁ@ﬂﬁrﬂﬁ\ﬁq‘%, bRl & W2 i J 3
ﬁéf{i;{kﬁ: ° [F[ﬂg :@@1 'i[ FF”T J?”mﬂ&_ﬁr ﬁ EL;;}Q"T\Wﬁ
’F_'“,[i30m/s[ F E?WITH;‘[F[@@EI[H285m/s’§‘?~ﬁ?§ri]3
ﬁ@%‘%}td@ﬂﬁ’ﬂﬁ” o gk ﬁ??”mﬂﬁj HE M EEAN R 38 0 (H
7oA %UW}%E#%Lwﬂ@&&HanV&3ﬁﬂ@
WO e [t AR R o D BB EE T DB W B0 > Neumann
% Berbalk (1991) H 4l 0 7 4 % 91l 8177 7y 3 45 % 3y
T P ERRES B BN EAPERAR 3EE SRR
il AR BN R A N OE -

;g_{g@“l,a, mE ok Fuﬁgj BRI J?g%rr» E s IT‘—Eg{E{ U!{/Tg ) —EJ
ET I E A E"S“?:. SR Y R b = T R R R P e o
FEARCEL P S5 GE T S EN Y BV RS T (Jones & Carter, 2000) >
5T g 2 - H’Eﬁ%‘éﬁ]”eaj‘ji 79 (Martinmaki et al., 2008) » [ {& 7

I
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[Fil 55580 A 9 R N P B SR ol A RS RL T s B S T ] R D
?”,TWE‘FJ %Ju e 3 %ﬁ}’ﬁgﬁu[ﬁm* o B SRR S T Y A
AR 59[%3“* NP SRy YRR EEE R < 0 U Helgerud et al. (2001)
i9 8 5 4 min 90%-95%F - B AU F AR o F N F AR R Ry R BE
BTop 20% > (e A peg i A AE 0 o Baquet et al. (2003)
@P#@#MJﬂﬁwﬁwV/?wﬂLéﬁiTﬂ%%ﬂi
fif A P T A [N %k > Neumann % Berbalk (1991) 4 #8% I
G R RCE R 4-6 ST R R AR AR R L T
f A AT AR RS RREE SR R R RUIN T ZRF AR = A
ORI e R TR R TR A S (N e
?”mﬁq;tﬁ,—qEjiiwf*J?Hﬁaﬁfﬁlﬁl%(HecketaL,2002)
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