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Effects of Anaerobic Threshold Training to

Middle-distance Race Performance

Abstract

The purpose of this study were used anaerobic
threshold for training setting up load, training heart rate,
post-exercise heart rate and situation of specialized
achievements change. There were seven female middle-and
long-distance runners in this experiment. The average age,
height, weight, and training age were 16+4.83 cm, 161z
4.83 cm, 48+4.03 kg, and 5+2.69 years, respectively. The
training program was setting for 5 weeks, three times a
week, 30 minutes for a program. The date were analyzed by
paired t-test, simple regression with SPSS 10.0. The
results of this study were summarized as followed:(1)The
individual speed of post-exercise aerobic threshold and
anaerobic threshold was no significant(P .05). (2)The
individual heart rate of post-exercise aerobic threshold
and anaerobic threshold of the significant(P .05).
(3)Rest heart rate of the first week after training with the
fifth week after training showed that was no significant(P

.05). (4)The maximum heart rate after training compare
the first week with the fifth week after training showed of
the significant(P .05). (5)The heart rate of post-exercise
compare the first week after training with the fifth week

showed of the significant(P .05). (6)The post-exercise



specialized achievements was significant(P .05). In
conclusion, we wused anaerobic threshold for setting
training load, conditioning, recovery period and

specialized achievements had significant effect.

Keywords:Middle-and long-distance runners, Heart rate
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PP S (Va-HR)F A 0 kL3R Bk R Ammol /L[ pY
o B e PR R PR R T R R e B Sk TS U HRA
[ M o QP 3 g A LA R B SR o Al T 2T e 4mmol /|
SR TR A RN ER o i EE R
RUEES H (NI R R R SR R
TR CIE A RS S 1994) -

"] R

\
o
._10

R bR RS
1.7 i o B > o U0 &R @’mﬁﬁmﬂywﬁw%ﬁWﬁ@
Ak (RAFARE T BT o F L A
= B py e o e o e
2.7 PR W L P 7 AR SR AR R F 3k H 2
I IS B B S = U AR R L S o T B
PR TR T R EY S S PR BRSPS 5 BRI
iy o B SR [ R P ST S C R OP R SRR ) R Y S
@E@%ﬁﬁﬁ*%o
3PP A EH T TR ES PR PR
LT RS R PR TR B AR G
SPAC TR BGE S PR R LR ol (U R SRk o DR S P 5T
P Bk~ B d PR PR A P RRARRERE o
Ac @SBRI E R . YR g R R AR R
BB AR GE ST ROI R 3 R R RS R
B
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SRR WRLEEGR

PR R RS TRD IR PERE Y R
FER . WERD S WY R R AR TR S AT - 5 ]
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l
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W) 2-4mmol /| SRR~ B E RO | o= i W

U

R R e L
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A FREG

AEERINB D DR P ER 7 SR
B4 o 2 H LA TR (MESD) I (R 3-1)

% 3-1 TEHH A NE

BT H L FEE) P m) fE (k) RS ()
7+ 16+4.83 161+4.83 48.57+t4.03 5%2.69
5y = 8

_m

A A B R

A R R SR
S BMRRG RS S BT RS
= HpHees F 11 7] 2022 FL(20 BEAL Rede W 0 22 F) A D

S EW94E 17O RN (T HALRER W - O B A )
P R 5 S E P 3N 0 BV 30 53 B EE S

SEES YL AN S H T LR LT T
FELE RTE
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. S{ﬁ‘gfjgfr‘g?”%ﬁ&%{ﬁ?”%ﬁﬁ 3 &% 30 5

B iy

A

E‘[ g

1= %}

A FER LB E R

CBLRERE R EE Y ] o 2% H W b Polar £2(610i) » 2 X A®

YR 20U Ik UL TP B R
F oo .Rﬁﬁ\,,& v 20 ZH T 300 A Ej;ﬁjbﬁzf,{} 2.5m/s
p@ﬁ@ B t[“[i%(’? 5y FEOEIEE o AR R EL 30 s(HR
L Bk GUER) > B L FE 0.5 mis e B R R
5 NH o WREGF- PECRYFEECIREM AR
(all-out) £ (o £ "5 % # ffl > ¥ 300 >t NpY S -
f[ﬁ'iﬁ@ﬂt’ﬁkﬂﬁg LR R LT A T T B
Mo 300 Y Npu B RIS B & 50 Y ALY (M'ﬁ%ﬂ'
3-1) -

;‘FL

3-2 B3 W

Fj 2F1 ¥ B :1500M 5 i -

A

NI R
GRS T e S SN
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P~ BT D IR o N R gl (adptation) BUED (4-6 ) e
TEOYYEE T AT VIR e

T ng”';v\ﬁ&:”f‘—f_f B F{fjﬁj‘\g’; %{[ [@ ) Wg{r};ﬁ;@gﬂ £, %, E;m;[v\ﬁ& Bl

* 32 FMN
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ST+ ] AR YR

j:’glIzl‘a’ et ‘“ RS o S ﬁﬁ;&?j * SPSS 10.0 for Windows#%

ﬁﬁé%ﬁ?m[ﬁﬂmﬁo

[:}“[ N

P] 1 5# FDiscriptive Statistics) g o ‘< TR A AR
£ e

PIAE A f2 At % B (paired t-test) » B W] ~ & ¥ & -
e ]I g = e SR O U A B SR TR
L B R f TR AR Y B

GRS U TR R I A o U T IR s
Laktat-Exprot 4 *] ﬁf&’ﬁg‘ il ?&anﬂ' 75 (= $ ¥] SigmaPlot
8.0 45 o

F% a =05 3F B ¥

iﬁ
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BYAE AR

a
@

If

ﬂ:’ﬁfﬂ@'ﬁJ‘J S0 I REE S O EH > DY T
S EER R R ) o Y m I N SRR E S R AR
GRSt G BRUAN I ol ] R St AU SO B SR el S
73R P ST L] B

— o~ /N E - E R (2-4mmol /1) e

- :L»??;;,qg;?gx o

RN R

Yo~ R ST 5 ST e Bk o

SRR E T DK

R
(&

57— gﬁ > "‘J = & [# fll (2-4mmol/l)

— o~ E
Fo 4-1 FL{E S Ep SR ] (Test-1) ~ & (Test-2)5) #7 % » 7

-

Frde 4-2 00 % U E SR (Test-1 ~ i 2 T HEErR fE

A 138 T 19 gre 3.420.1  Test-2 £ 3.4%0.2m/s’
Test-1 & &3 152+1.8min"" [ij Test-2 [ ¥ 148%£4.5min ' Test-1
= Test-2 % A B+ 0.13m/s = B Test-2 = Test-1—

4mint #4-2 o
AR T S R TR B o p > 05 S
B E R L B p<.05 o
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F 4-1 i ~ F &l (2 mmol/l) 55 A

Nr. Test-1 Test-2
m/s HR m/s HR
1 3.3 152 3.9 151
2 3.4 154 3.6 150
3 3.4 155 3.3 147
4 3.7 150 3.2 146
5 3.3 154 3.2 144
6 3.4 151 3.2 143
7 3.3 154 3.3 156
MtSD 3.410.1 152+1.8 3.410.2 148%4.5

Fe 4.2 F R W i

FOf! T BrEE BN W] t
Test-1 m/s 3.41 0.13 3.70 3.30 0.54
Test-2 m/s 3.40 0.27 3.95 3.20
Test-1 HR 152.85 1.86 155 150 2. 92°
Test-2 HR 148.14 4.52 156 143

T EUECR

F 4-3 0 E = M~ F AR (Test-1) ~ & (Test-2) 7 & B ffi o)
Frae o ik 44 FH R AR - T HEYREZL
“ Test-1 8% £ 4.1+0.1m/s- Test-2 1% 4.1£0.2m/s> Test-1 = B
S KL 172%3.8mint > [i Test-2 [ 5 169%3.7min"' - % 4-4 Test-2
i % 57 0.15m/s(p> .05) » Test-2 & B3 ™ [ 3min*(p< .05) -
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* 4-3 W~ EF M (4 mmol/l) T

Nr. Test-1 Test-2
m/s HR m/s HR

1 3.9 176.5 4.65 174.2

2 4.0 171.9 4,15 170.0

3 4.1 175.4 4.15 169.7

4 4.3 165.0 3.95 164.7

5 4.1 174.0 3.95 168.5

6 4.2 172.1 4.00 165.6

7 4.1 175.0 4,15 174.2
M*SD 4.1+0.1 172+3.8 4.1+0.2 169+£3.7

F 4-4 ESBIR) W

“fl Pl TSR AEYE B = t
Test-1 m/s 4.11 0.12 4.30 3.90 -0.21
Test-2 m/s 4.14 0.24 4.65 3.95
Test-1 HR 172.84 3.84 176 165 3.40°"
Test-2 HR 169.55 o 174 164

B 4-1 BL Ry E S-S R RE o Test-1 4 gl g 1L Smi/so
HR-1 % LA-1#, 18 £.34min* = 7.42+0.64mmol/l - Test-2 i
% 5m/s [ - HR-2 ¥ LA-2 1} 184 t 0.71 mint =
7.1210.70mmol/l  Test-2 & i % £ 5.5m/s> 7T T 5 7Rk =
Test-2 [l F~ * Z[E 5.5m/s fuii s » HR = LA ¥ 190min™* >
9.75mmol/l « LA-2 ® HR-2 53 |l # i £ 717 (p<.05) -
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I A

A ] (2 ) YA e B T e g N ] (O
4-2 o By HTEEYZOHH T WK f L minE e BT R
~ G PR R E A B p> .05 o AT E DR K IS 5T M E S &
S [ (K 4-5) -

70 -

60 -

50 -

F—

40 |

HR(min ')

30 -

20 -

10 +

1 2 3 A :
week
q%ﬁ[ 4-2 {ﬁijfﬁ—;’% E}yj{c E&ﬂ
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A 45 B~ T B o B
NT. 1 2 3 4 5
1 50%4 48%1 4812 4516 50%5
2 50%2 4713 48*1 48*1 48
3 4812 4912 50%2 4912 4912
4 46%3 4715 46%8 43%1 42
5 51%3 5115 5312 5312 50%2
6 53%2 52 52 52 52
7 50 535 503 53%2 51%1
ST ] g B

2 R

SY TS BT~ P R BEE B p< 0.05
VL

et G2

J
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P53 B EL 1824 ~ 179+3min’t -
> YR 4-2 0 7t
% 170+13
e AE O REH I BT R S B

ﬁ_‘\:ﬁﬁ['

18418 ™ [



200 - %
190
w| e 1 7
170 - - L
160
150
140
130
_~ 1201
‘e 110
‘€ 100
¥ 9
T g0-
70 -
60 -
50 -
40_
30 -
20 -
10 -
0
1 2 3 4 5
Week
Bl 4-3 7 AR R R N o B R R
(x :p<.05)
F 4-6 @ & T F AR A o e N o BT S B
Nr. 1 2 3 4 5
1 174+4 1807 178t6 175+1 173%x1
2 174+6 177t4 181+t1 169t1 176*6
3 1848 1731 179+t1 172t1 170t1
4 175t5 172t8 181+1 172t1 170x1
5 174+4 17517 181+1 177t1 171t2
6 174%3 172x7 176t8 175t1 178t6
7 17418 17716 17517 180t+4 17518
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ST Pk e B

AR R BT 5 T G TR e B SR BT - SR BT DO T D
11246 > 114+10min™ o 57 =0 95 =2 57 - ¥ P g [ OETE B p
<.05 o YfE4-4 e W N HEIEY - W = YO AT E S H 114
6 b [ = 98tImin 'y 2 B EL 16 minTte BrE 0 FEH IS T 5T Z 4
LB A4-8 o [§4-518Y - (Iw) R AR o 5 0T
[ -0 B 3 2 b il 20 F) S8 B oo BT SR (Test-1) @ - R?=0.223 -
[f 4-6 37 T S (Sw) " A o 5 o) R e B SR T BB T R SR
o B3 (Test-2) = §it » R?=0.634 -

140 -
X
120 - T
I | | |
100 4 1 l 1
< 80
c
£
X 60
40 4
20 4
0
1 2 3 4 5
Week

57 5 57 # T = 53 (x :p<.05) -

ui

B 4-4 3 A iR
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F 4-7 W N ZAE FUNR % BY 5 5T B TR R e B R R B

-t

Nr. 1 2 3 4 5
1 101%9 1073 104+9 109%1 101%6
2 111+t5 104+2 106x6 1014 104+2
3 110x4 107+1 103%5 106*1 1073
4 1074 114+6 1097 100+1 1078
5 1146 99+1 1057 9913 98t1
6 1093 1039 1051 1125 98*6
7 1084 9816 1086 102t4 1083
116 -
114 - °
1124
"c
£ 1101
8
(&)
T 108
&
o)
& 106 o
o
T
104 - y = 1.0342x — 49.521
R2 = 0.223
n=17
102 -
)
100 -
1;19 1I50 1&1 1:%2 1:%3 1|54 1|55 1I56
Test-1
2 mmol/l (HR)

[ 4-5 57— (Lw)F" Al 5 BY 5 53 8 10 Bk B e )
ffl = B & (Test-1) =it -
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110

108 A

106 -

104 ~

102 ~

HR-after exercise (min™)

100 A
y = 0.5593x + 20.442
R2 = 0.634

8- e e N =7

96 -

142 144 146 148 150 152 154 156 158
Test-2
2 mmol/l (HR)

[fit 4-6 27 T (Sw)F gk < 51 5 53 3 TR "~ D e ]
[l = B 3 (Test-2) P o

5Y T A J’ "R Y AR o1 AT

EL TR 2D = ﬂ‘ Fi 1500 Y N ik
4-9 ' E E M AL E D P AR JJ Ry SR R e
T p i B 3 (p<.05) 5 [ 4-7 B 3E|J(Test-2)~E'JJ “F &6
(1500m)== fla © 7 S [l [ % (2mmol /1) F= k> o 5 B ffE'%%
(R?=0.017) > B 4-8: % ?E[J(Test-Z)EJJ TH O ¢ (1500m) = i &
SR i (2mmol/1) F= » R®=0.5898 3 B ¥ 3= £/ (p< .05) -
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4o4-8 [ * S

“[FJ (1500m) 7" 5 fj F'J

AR NID R

1500m(m/s)

Nr. il (m/s) % W (mis) = 1 (%)
1 4.91 5.03 12%
2 4.83 4.93 10%
3 4.78 4.87 9%
4 4.69 4.71 204
S 4.55 4.64 9%
6 4.52 4.56 4%
7 4.35 4.52 17%
5.0 -
[ J
4.8 o .

4.6 — /

°
°
4.4 -
°
4.2 - y = 0.1667x + 4.1048
R? = 0.017
n=1%
4.0 -
3.0 3.2 3.4 3.6 3.8
2mmol/I(m/s)
B 4-7 i (Test-l)EJl TE R (1500m) =R i 0 ) SRRk

(2mmol /1) Bk 4 3 2838 A FTJ o
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5.1

5.0 -

4.9 -

4.8 -

4.7 -

1500m(m/s)

4.6

y = 0.5467x + 2.892
R? = 0.5898
n

4.5 -

4.4 -

3.0 3.2 3.4 3.6 3.8 4.0

2mmol/l(m/s)

p 4-8 i ?E[J(Test-Z)EJl U ER (1500m) = i & F) SRl R
(2mmol /1) =ik 33 B = B (p<.05) -

33



I

/,

B

\""_

=
=

PR B TR R ST AT R R ) S T
S

S E A

TP E O

T MRE RS RE R

S EL YR

Jﬁwﬂ@%@ﬁwd@ﬂuwe% SRR
i {5, i PR RGEE S PR - B F ;?’srgfj?”aﬁa TR
E%Lijgipjj fii > lgl,y?gfg& fé‘@ﬁ[ﬁﬁfﬁﬂguiﬁg = z.rjEIJ\F[J
SE *JF‘fﬂ’H"%—@E‘ﬁﬁjg”wﬁﬁl’l@’ﬁ ?E*EFIJ MJ(#&»#J ,
1997) -

% r’j'%%iiﬁp I ?F' SR = & 5> 1990; Billat, 1996; Madsen,
1987; Yoshida, 1982)] 4mmol/l v 7" & 5‘@@ J %E':FZ‘E }kﬁf?ﬁ_ﬂ |
P@JAﬂﬁl4mmmnﬁwmﬁ“‘wq§ﬁiPﬂmWﬁf*ﬂW&
OFER A PR SRS R MR AR e
SR T Y RS SRS SUE kR

FERBAEE S EE W R REB R
(4mmol /1) » =~ Z8H 7 7~ F) S Bl (2mmol /1) gl & 7 P Ep aEH
o BT [ HBEE MR  REe

il N 0 B (4mmol/l)Test-1 =2 Test-2 U % 4 1§ %

ﬁ@%%a’¢F%@@a e ) IR R

P R L P L BT T Test-1 % Test-2 fiv i E
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Keskine 37 "(1989)4f.if\ » 3 iy i 77k ~ &I 4 55 » fLRIE R
s == VAl S e ISP E R ST OB pu T 5T R pY
SIARDE O (IR Ve &Tzﬁ,lj o qaﬁ' 4-1 (" £ & La i Test-1 = Test-2 {1
o fl AL b= > Test-2 i GLPH B[ ™ 5 R T 7S 0 ag R T U Y
(P f 27 P (0 Bk PR HLE) > g 0 = 1976 & Bl U PrA AL BT A

YT oE) R e
- s B

-EME AR B H VRSB RE o P -
ﬁ@%@@ﬁﬁﬂi’u¥}j4waﬁﬂ%ﬁw§§;@3/¢%?@
o CFF i 1993 o £ 2 R (1994) 4 VB I [0 A o Bk b
CENCERNEIE T X SR R ek LR
S BTER SCH AT B PR PR RIS g o B R a g A
o B O B S P R AR ) RS Pollock T 1971 Donnelly &
2000) -

RGGE R0 L B SR G 5 Sy g 50 K 0 — e o e B
Bl 59 5 5T 6 Koo M5 E O SR L T E D
Brek o BT ST 5 5 g 50 % BTN o [ 4-2 i EL ) T A
et s AR AR R PR TR
PR R By o IR e BN U EP L e Y E A AT
»;*}gfj@%ﬁljﬁﬁii*ig“éjg;% Bl oo

.

35



CEURE BN L Bk

%W?WWW%’—%%@%@ﬁﬁmﬁgﬁ$ﬁfﬂ
I HE Sy PR A P E«?Wﬁ%$ o B R AR s s
ﬁm:ﬁJH» f PRl Tl = B = @*ﬁ?‘*ﬂﬁi(stroke volume) g g > & 45
B R BB R R 0 PO S T T S e o
f@%ﬁ%%w’W%?ﬁﬁﬁﬂﬂﬁﬁﬁvﬁﬁﬁﬁ@ﬁﬁﬁ’
e B SR T E N D PV SE o A PR AE WO O B H Ay T
AR o R ORI o NPl BEH Y AR B S PRI Y
et o B B RE R R (P R 4-2) -

S EE B 5T #RE S Bk

EI_'EI*J %ol B ok Em ‘|\’r @1? 7 ‘pfguqu[ E'J’?E';Ilm & ok Flfj I e JF,‘EE}
fi B TR O EE T RS R P (P - 1997)
TRV B RS kLR B R GhE TR D e Bk S B oy (S
Ak A S e A (W S 1993) © [ 4-5 - 4-6 ' 7 F T
%ﬁ?§WW@QWmHW%}}$ﬁ’ﬁﬁ%fwﬁ5;wywwﬁ
B o A ik q?ﬁ“ﬁrﬁrégﬂ@}ﬁ.ﬁj S AR
i = NS A T A B T R e B
P (AT 120 N 0 2 PR OB O B H G AT T P AR
TOF Y PR B LB Y Y R 2 S R R R ([
4-4) -

iy
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2ER BT RN

FATR A o CREH AR 5 E I S SR g R A
EER (N EJ‘TFT'F‘MFJ Fp R b o (A 4-9) ﬁ'zﬁ? Chatterjee
S7(1995) [ 5& ZFAF ) - A N R A B o phoR S 0l S P R
PRI a0 R R P A R ORI Y R a1 e S R TR
(2mmo|/|)ﬁn§1+ %QJ;{ﬁJ’ B2 =] ;ﬁ g.{ﬁ&%ﬁ(lSOOm)EﬁJ Eai: ’Elf[ T

W E IEEIJ@H:’I%?H\E B R ;,+,iF;F»Jg@e;%ﬂ %) ¢
] [}a ’?EJJ FIE%FJ £l - 'JLE\JWEJ%%E’%" P 47~ 4-8 i F E
R AR s Bl B IR ffz':}a::igzr i
% ] (Test-2)fiy ﬂ’ “F 20 (1500m) = i F) &R (2mmol /1) Y S
o BRI (p<.05) -

)y
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