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The Effects of Different Weekly Training
Frequencies and One Week Detraining on
Physical Performances after for Young
Track and Field Athletes

Abstract

The purpose of this study was to understand effects of
different week training frequencies on physical performances and
which after one week detraining of junior high track and field
athletes. Sixteen junior high track and field male and female
athletes participated in this study. All participants were evenly
distributed into group A (8 athletes, training five days a week) and
group B (8 athletes, training three days a week) according to best
personal 30m-dash record. Training period were two hours a day
for totally four weeks. Physical performances of CMJ, 30m-dash
and 2-4mmol/l personal threshold tests were commenced at pretest
(T1), posttest (T2) and fallowing up with one week detraining
period (T3). Statistical analysis paired-test was used to analyze
the differences of all parameters between T1, T2 and T3 within
each group, as well as dependent t-test was used to analyze the
differences of all physical performance parameters, RPE (rating of
perceived Exhaustion), muscle soreness VAS (visual analog scale)
at T1, T2 and T3 between two groups respectively. All significant

value in this study was set at a =.05.



Results were showed as below.

Two kinds of different week training frequency were

significantly beneficial to the personal aerobic and
anaerobic capacity (2-4mmol/l), but those didn’t have
significantly effects on 30m-dash and lower limb

power.

I1.In 2-4mmol/l test (Mader et al, 1976), group A (5

days/week) showed a progressive effect on body
circulation, at mean while, group B (3days/week)
showed a significantly training effect on blood lactate
metabolism.

There were not significant degradations on physical
performances after one week detraining of both groups.
There were not significant differences found on RPE of
two groups within 4 weeks, as well as, muscle soreness
VAS showed that group B reached significantly higher
than group A after two weeks’ training, but no

differences were found at the rest of training periods.

According above results, the conclusion of this study was two

kinds of week training frequencies hade significantly

different training effects on personal aerobic and anaerobic

threshold capacities, but didn’t have any significant training

effect on 30m-dash and lower limb power, and also all the

physical performances didn’t show degradation after one

week detraining. So we suggest that three days of week



training frequency is enough for junior high track and field

athletes when compare with five days’.

Keywords: week training frequency, junior high track and field

athlete, physical performance, detraining
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fif o % Y e ) B (Hollmann & Hettinger, 1976) « it 4 1
BEH B PO G BT T AR AL SR R e A B
=4 g4 3 IV [i] - Ballreich (1969) -~ Gundlach (1973)7- % ?‘F’[ Ly
T B AL B O A R AR A
O TR B R AL ST~ 30m e BT b R S R
W B kY Eli% HOFH AR 2-3-4-

A 2-3-4 D F PR L PR R

10-12 wy 13-15 % 15-16 %
i 'VW M EE 10-20m 20-40m 30-60m
6x10m 6x20m 6x30m
B E AR Jor or 5x30m or 5x40/50m
4x20m |or 4x40m or 4-5x60m
7 A 2-4min

(Grosser, 1991)
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RN B R A, SR TN R T T
ks Ebfsoo Letzelter(1978) 4 H&ﬁ JJ E‘lﬂﬁ{ Jo B i
SO AT TR AR Y SR T RSV Y - 0 (5 R
(5F -~ ,Hﬁ‘* A )] R PO gl e T g8 R ) (< 250ms) v B
(Lehnertz, 1988) - [} Jv & &) A T [fil F | o e B 0 - Rl
EIWF‘/@@ SR ﬁflﬁﬁr’f ,I'ﬂyp%lw\gﬁ Jopu G o EH T Rl
W3 U g B %l - o Grosser, Starischka, and Zimmermann
(2001) 47 &t 7> i 70 BV RL P ] 7 Ay A pY B RE] (< 200ms) s f A
RS o e (A A Y PR Rl o R P RIGE R R Py E
O - 5w~ #ES - BFSR) o Buhrle(1989) % Fézf ORI I
Tepy P E T o TRl PRt - R TR SR NE P L R
PUB B B Y e I AE R R o D ORL T [ e S A PER
rw@g“ RSl % i e p1 e o PJAE R AT A IR T o Ty BT R )0 &
el A e A e B R A A i = o i I I R I cisr?», ey
19 R Bk FI*J ARE Ry = By T B EER Y e e A B e Y
AL Py A DU e B R R L ORI AR R B
Ml p ) B F Js(Letzelter, 1978) -
LEREENE i R RN G RN TR A S DR

J(Zintl, 1994) - — A& o RL Bpobs FLH#EF R0 EO 2 Rl LAY AL A
| #PYES T L 7J' “F1 [ Jii’”ﬁﬁ E'@ SR e 8 L E SR RSl 0 = E
ol U RL A N Py R - Al i (2- 4mmo|/|)%£§” i
oo MR RE A :‘L:I*PUT Jg”~%fgﬁl§”&ﬁ°¢@%§
Eﬂf?ﬂﬁﬂjﬁl LI O = U S
oo = & IEgT png Bl TR g~ I#;T%’ﬁ O E SRS T T
P T R %ﬂi"ﬁiﬁ'ﬁ” A Y CrP oo Y=g 35 EY B i R
R ’EW_P”T '*TJ%I*EJWiV—
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TR A RO

b E R Bﬁ’fﬁliﬁ}@ﬁ'ﬁﬁ%ﬁ%ﬁﬂ ] ﬁ%ﬁ’éﬁ FY T == &
m’fﬁﬂﬂﬂ%ﬁ%%ﬁﬁﬁﬁﬁﬁ“ [l e TR
Bl oL PR T RA R AR RS -
?%@%Wﬁﬁ%ﬂp%?Hé%%W’%ﬁﬁﬂ@ﬁlﬁ%

NRGELIREARIER R SN S R r el L B e R S R |
%?mw%mﬁa%ao F[H@ﬁ% FI % i kL (B0 S
Y SRR RITE o W 5T RL P M pl R R SRR S R
(Zintl, 1994) - [ 8% Rl s i B B) 4~6 5 > 5T 4k R A B B
a9 R Yl e R L (Neumann & Berbalk, 1991) o S5f 47 5% i By &
rE F'Jl SETR A R EY o BRI ER R %J: 4 3 ] p A E
H e o FUu B Ry R Rl ] & A HIRL R
CH  PRE R W R SR B
e ] e LR E T N R F S (Hollmann & Rost, 1981) -
b9t Bohmer et al (1975)’@133?}%?5 e ZEE N GECE R E S B S
ﬁﬂ%@%@ﬂ%ﬁﬁ@*?’%“ﬁ@ﬁ@¥$fﬂﬁﬁ
[ E{EJI*J%HJ i T /2= 3 R py gl & o ’F‘"FI%E? R
AR A FJ' Ey WO @ R AR e BT i e A A B
B BLANSE @b B R E'i PR ET e [ 6 9 PJ*E“JP H
T 0 BT T Rk F‘J%”—‘ SURE-Sm e N
ﬁ‘lﬁ%?ﬂ% Y RL @*%iﬁ o B TR Rl T 97 PR OME T PR
ﬁJ ]» (Grosse et al,2001 ) -

G o I NN T 2 T R ?lﬁi[' 4 X4 Gunnar
Borg(1962,1978,1982) v 4 ¢ It ¢ py 3& B FI ¥ Bl & (rating of
perceived exertion; RPE) » 3 i 1 % v 5 0 A 4 2 % > %Zf
TR PR AR T R L R SR AR A fﬁ‘ﬁﬁlfjﬂfﬁ%?ﬁﬁ n

gy
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O S Ll T s U R A - R b i
J§ = b % (visual-analogue scale; VAS)(Scott & Huskinsson,
1976) e ael S o5 A @Al e e S5 g% Y g e VAS S RL - T8 R 2
e F:'I (ko ko HEE 2 R S R B R R
A

ST IR R AR

A B My T flrj AN A E E?*] » T 2 9 B (off-season)iE
F'J aﬁ R RV A EE . @ - 3 A (detraining) fL ?F' e = 7 A i
IS Eajz [l ) 0 T) g PV A% & (adaptation)Z ¥ DoAY iR K
(Houston, Froese, & Valeriote, 1983; Narici, Roi, & Landoni,
1989; Staron, Leonardi, & Karapondo, 1991)fy 3! 54 - 3" & & 47
W El(’JE"f?‘%ﬁEJ“ PRERE 1 i B URLatns F R S S A U N G
R P S AR S R D o R B RO F R T R T
i# (glycolytic enzymes)fi¥ iﬁ M Bl sEpE [~ T (phosphorylase)
AL 0 FE 3 T (phosphofructokinase, PFK) & kL £ i py o g o
Z/D%'J fel B Ardxig = Dl 4 ) B o Coyle¥® (1984)3 F -
=~ % 84 v i (b F Al o PR Uip [ERaR I R = IEfQ_ FEE
(™ T [0 1% S A9 9 D 60% o P IR 5?[' B R] L & E B RS t“u E|
SRS 1P ) AR RO R R T e e Y 8 (] -
G N RN BN Eh N8 TR /wgg@www@’fﬂ@ﬁz
ﬁﬁ”@ﬁg”ﬂifﬁfﬁ o B [ [ T Y i o A R
TOR [ B R OISR R AT
A I (P (I O W fﬁJ pu s > N 59 & 5 1%( Hather, Bruce, &

4

Hr
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Tesh, 1991; Houston=" * » 1983; Narici= * » 1989; StaronZ * >
1991) [ = g [ [ i -7 g T e SR ) E Aﬁ’?& o~
Y iy 2 - Costill, King, Thomas, and Hargreves (1985) '] ~ = JiF
2= S5 pv R AR D = F LFg”‘ﬁ?lD“' [ I O =l
BB OW]EORg - VR YR o ) 90%pY B N %“200@?(183‘
RU) oA N T - Flfﬂﬁiﬁﬂﬁk Yo fo FWE TR F A
TR B ] O A A F{ b QERL TR M - F AR pY 2T P T 9 PR B
By o] o [y E1 B PR B (bicarbonate) (= 78 A% R ) B 2 B - g
o A }‘ﬂjﬁ SOV RLRY ) SRR SR B R Y I AR RL RS WY o B
RO BRSO BT R K 2 PR (T ) R
U BT~ ST H T E%%?’?‘Mﬁ?wﬂ?‘ °
EA NS T B S U [}:l Drinkwater and Horvath (1972) % % %

i A U Sl TN e e (S I ol A R o< A |
-t E R ES B I RS - R SR 3F' Fr (&
BT &= WA R v ERES iy VOomax 15 ¥ 7
15.5% > = VO,max - = i 5 i [PJ o R B B ﬂJi‘J E

PR S A ﬁiﬁmﬁ? B (S A & B (VOzmax) - E AT
(CALREE S g SRS B T g SE A SE S A R R IR E RS
ﬁ°%ﬁﬁb?%%$ﬁ\®ﬁfﬁﬁﬁEi'w,@ﬁ@ﬂ
TR P A R AR 203 FT g R SR ARy A ] Y f{y ERTDN N
Hickson, Foster, Pollock, Galassi, and Rich (1985)’31?4"&',«;5% fol
TV O max iy 7' A 2 P 4 F1 70%V 0amax )] o 0 3
7 L0 oo R IGFH W D 13 Y AR I R o AN B B B LR
(= ) S BRI (VOamax) ()R ] 9 )0 S (] 80%
V O,max; = g ) (= )= B py N ol e (ERL o 8 D 1/3F Al G R
D j rs’% clsr@@ﬁf (4- 8;}%‘)pjpuf J4 Z AT E H@ﬂ“”ﬁ&

—
ok
N

N
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w%@??%ﬁwﬁ%:ﬁ%}ﬁww R g
i pF* PR o py o e PP BN EY T % 9t B (of f-season)
A, :FJ Ek,jﬁréﬁ[%pwu\ﬁﬁ mw R S AU I R A ]
ﬁﬁWﬁﬂ$%ﬁﬁ[ 9 1

R
m

Ay R

RN K RO RISV 2
—‘?WW%WEﬂWﬁﬁW%@‘E@ﬁ@ﬁﬁﬁﬁﬁﬁ
$§Wi°@ﬁ%ﬁ}yé%ﬁ%ﬁng@%@ug@
F a8 R lrkoWF&?wﬁéww%yﬁﬁﬁﬁ%ﬁl
&ﬂf’?%%}}j SRLB B RN RN %
= ﬁlgl, RGP S cg‘lﬁliﬁ_:ph%{ﬁ’?iﬁ:‘fﬁl WE PSR
Wt’ﬁwﬁmw&m%’%%ﬂﬁﬁg@wﬁiﬂ,
AR R L R o PN R e T PR o R R =
AR ST s = S O S I i v U R (T T RS
P b E LR R R P R N B S 2 T g
b LT 2Ry T T R AR R
ETL%E@@ﬁﬁP%W@ﬂ [l g T R R D 4
£ BTGB E P o i
RS ?ﬁ U NI Rl U e SR s
SR ISIELE: SEE S R N o
T R T WO R R
P~ A AR g I PR RN A i R O IR
S S T R N RN RO (RPE) R OI ADER

b
¢
/Ll

!
2
=
z
=
g
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11y

He(VAS) v i & = 30 S i 1k 55 1% 4 e

EAUER R R g R S R

PR R (S 0 B PR TS RO (I Y B D
oo PRI E SR SR SRR RO R (R Sy B D
H: R Y F o 3E E@ i ;F;I = TR AR T I'E‘ GOl
AL 2l R
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IR H PR LFELNR

FPEEDH P E By b IR E L PR G 0 e
16 ¢ > H T Ry A o W E) R p T B AR P e
B HE o B ERORE - [ TORH P, TP
PREARHEG A FT TOBHFACG o FOBE MDA
WK R S EE R WRA G E G DL YA R
30m A s T B TR B A~ B AT o ARSI - B PR S
OB - HFEES N BT BRE t BRI AB
PR BOH A R DR (F - S BT 30M it AR D
B o A 3-1-1

1=k

\

._

3-1-1 (anthropometric data)
F P

' A ( ) 13. 43 0. 95
¥ (age) 0. 20
B ( ) 13. 83 0. 85

’ A ( )y161. 18 4. 85
“F iy Cem) 0.00
B ( ) 160. 76 5.59

) A ( ) 53. 20 5.10
EEEI(kg) 1. 25
B ( ) 48. 45 8. 014

A ( ) 6. 58 0. 47

30m( m/—2 0. 114
B ( ) 6. 61 0. 38

20

6

6

00

28

7

1



AT R R e

o R [ fe]

(= ) RIE R s N 96 F 12 B 31 |
R R R R
O P M 96 F 12 F] 31 [ = 97 F| 1 F] 25 [
HOFh P -

A R BT RS A

(= )i WM s N 97 & 1 K] 28 |1 -
RN R R

3§)¢F%zﬁﬂﬁﬁ&%: SN 97 HF 2 F] 4 F1 o

R B R TR E S

RO RO A

x}\

ﬁEﬁﬁ%%’%@Fﬁ

© 3 e S A R BB W B4 (Newtest

Powertimer) :

o5 [ kL R0 M) P Newtest Powertimer ﬂ% H SUE B B B
M py B % /—rqi’ﬁ%‘ﬁiﬂl%ﬁgfﬂﬁ Pl EY R B R
5 - Py RN R Ry Py o Al R Py T R T S L
ﬁw%%@@ﬂﬁﬁaﬂ@bﬁwmﬁgmmu2m®,
Rl AR YE R Py S B e ] ?fi?@ﬂ[a&’ “?’Eiiﬁﬁfiji%lﬁl‘iéfﬁl@?
WIEE -~ 0 RS AR EE SN A e TR A= g S e py
P PR PRl 8o B PDA S Y RO AR R

SRUBE I
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qé.j' 3-3-1 Newtest Powertimer f@ | ﬁ;%ﬂ' 3-3-2 i F#] PDA

B 3-3-3 G 9f AL W A 3-3-4 109

22



Lyl

kR T TR

+ S610i | Polar 578

i 3-3-5

qﬁa‘[' 3-3-6
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P

W 3-3-7

[t

o R s R RN R R
o BSE AR~ ) PR g - 400m i 5 -
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Sy ET R EEER

AT AR R Y Y o ) h 2Y R 30m Nl
M B~ N EG T (counter movement jump; CMJ) ~ i/ N Bl fE )
(2-4mmol /1 FL#Ef J0) < F AR FUEL - HF AR R TN (A )=
- HF AR F = N (BA) ijﬁ“xﬁ'?”%ﬁ&ﬁ%ﬁﬂﬂ”ﬁ °
S oMW ES
(= )™ & % (counter movement jump; CMJ)
f}i;{ﬁ'@@g%ﬁy,yﬁ R N
er A fay FjCT“q'Fi[ » 0% PDA il E o R WIRE Y D E
P Sy B E B RS R - R
i o B H A (R R S E) IR R
%fﬂﬁg‘w¢ S G S R R
flt 90" & - Fh 4 0 Bl ) FEFREF] FIIRYE N o T BF PR
134 1 O P R S B O
iLE?Zj”i”??ViF‘ﬁ&E#?EéE@ AR o
(= )30m $& gt & 55
[ "] Newtest Powertimer 7 gt " i 3¢ = fi= % il fi -
%?{fﬁﬁé‘@?ﬁlﬁ”&if ’ ﬁ&ifﬂ[‘j' oy ﬁ',EFEI{'I‘E?*
WA o dll B SR ) 30M {E‘Eﬁ@?mﬂ > I z'?FgaerEﬁﬁb
o % & 10m %ﬁ;{_}”’/}ﬁ&@ﬁ%ﬁ%%%{fc ) b a0 2SR
HHAW 2% »IWEHEF 30m ﬁ@ YA e
(=)~ B (24manI§LW< 1)
FoEmE RIES D o O F KR W - S6101 & Polar R ik o
B )4 20 = FR&E 10 | Tk > [BEL Y %ﬁ!ﬁ? (L3
sl gL e B R e R AV SE R > U REH T 400m g

> (\
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W I 2.5mls iUt B I E BT - WO EY o W R
EL 30-40 F) (JR D 2 Gl s w B ) BRI FE R R F R 0.5
m/s . R 5 0T S WIREE S BT B R R e
VRSB OE IR R o T 400m 5 1A i
LR PR o R B B B0m R i = # S AR (R AT AR S
v ﬂwﬁwﬁ@ﬂﬂﬁvwﬁﬂﬂmediﬁwﬁ
%o (F 3-4-1- [l 3-4-1) -

F 3-4-1 F) & - R R
R & ﬁgi A,
B i[ﬁﬁ@ 2.5m/s
SR BT 0.5m/s
5= E\ﬂj‘ il 5min
SN 30-40 7 (R 7T~ Sl ER S BT )
5 O el A

(Mader et al., 1976)
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[ 3-4-1 Fp - RO R B R

(P<)3& @ Fi % & & (rating of perceived exertion; RPE) :

= | H - 78 %1??}4&’ miﬁ, [*%\F[Elgn;\

hERCE R A E AT o

(= )m! % &1 P £l S (visual-analogue scale; VAS)
OB BB - kM AR A IR E GE )R R
&@ﬁﬁ%@%@%waﬁ’awam»’%Mwiﬁﬁ

N HIE B OIS R o B RTH T  ( s

oo AR “Fk’(vpzi 3-4-2)
AGE D BEP AR T N o SRR E

A

Ao B A FAR N o B PME .

M-
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% 3_4_2 ?H ;RI;[& PJ »—’,ELI

(£ 5 257 )

()

W
_ - = D“[ EI
el
*ﬁﬂ *ﬁ@ *){,Jﬁg\_i_ * 24, *;@@
A 5T %{ (3x30m) 12, =4 * 3 % (3x30m)
(2><3 30m) * L fe F”TFJ (2x3x30m) * i
= * }i e * s &l (f] %) * jfi & (& % P i)
?ﬁa * s Bl (™ B * i &l [Tm:["}]
7 iH: )
G
i (£ 5 2R5 )
* 120 S Rest * 5 ke + Rest * 15t 5
B & [+ % <
(2x3x30m) * 3 %} (2x3x30m)
=l * e e (2x3x30m) * ks
w1 i * s &
B (B 12 1) * s B i (% & R
* it * i ERN

5

(

s g4 (o
5 4 B )

O~ O fydp i) - (i)

P EF R R E (BEF R R EDE YY)
71 &l p*qu*JJ C PR BLE" A )
PR A 0 2 R ZEF R (80m Yl B )
5 PEFE A (200m [ B B )
RO R Ty Nl 20 57 o A )
%#iﬁ?%@r%ﬁ??ﬁﬁ
s o EE (Pl zEa) (Tl

(MR & 2 )~ (RLPy 3607 =) & 5y )
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5T A 9 B R

B
*
*

*

B

i 3-5-1 ¥ B it 7
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|

11y

S E AR g ERE

R MR R iIF"[ R ESH %&?ﬁ}ﬁ% » ¥ 'l SPSS for Windows
12.0’15;‘/;%%%3??%&%5ﬁ7@§%%ﬁﬁ °

NI - R O A L S R F CH R o W R A
USSR E

* [l *] Newtest Powertimer 53 7 i f - 57 #7 30 * "l % ==

CMJ B P il " B 5% -

~ I'J] Sigmas. Oqﬁq‘;ﬂﬁjﬁgw i q%\[ﬁ%/y oo

CPPAR SRR A A LT AT A B A P (TL) = (T2)
=y (T3) 7 30M ﬁ@ e o~ CMI T Vs B o

> 2-4mmol/l B fifi § FJ

SR RE thE R A B S R IN(TL) - = (T2) =
B (T3)  30mEd f= s CMI B

it~ 2-4mmol /I ] ffr g= 70 = 7" 5 W 1] B oH VR 1 e B

(RPE)= vk iy ifl % K1 1= Bl & (VAS) &5 JfR ) 1 ] o 22§ -

R PRV E R R p<0.05 -

_!'Y
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16
30m
A B A B
B KD 30m & N A %a N BT B (counter movement

jump, CMJ) ~ {& * & ffl FJ: oo C2-4mmol/l B #Eff Js ) -

2-4mmol/I
CMJ
30m

RPE VAS
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(p>0.05)

4-1-1 (anthropometric data)

F P
, A ( ) 13 4 3 0. 95
=+ @ (age) 0.20
B ( ) 13 8 3 0 8 5
, A ( )16 1 18 4 . 85
EJfF['J(Cm) 0.00
B ( ) 160 7 6 5 59
) A ( ) 53. 20 5. 10
i E(kg) 1.25
B ( ) 48 . 45 8. 04
A ( ) 4 0 01 8. 39
CMJ(cm 1. 05
B ( ) 37 75 5. 37
A ( ) 6 58 0. 47
30m( m/—2 0. 114
B ( ) 6 61 0. 38
A ( ) 1 4 8 0. 46
2mmol / | (ol c 0 03
B ( ) 0 81 0. 53
A ( ) 2 4 5 0. 42
4 mmol / | Ll < 0 31
B ( ) 2 16 0 32
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2-4mmol/l

A (2Zmmol/l) (T1)
3t0. 3 m/ s (T2)1. 9+0. 6 m/ s
0.6m/s (p<0.05) 2mmol/l T1 T2
152 +mi%t 159 mid’ (p>0.05) 4mmol/l
2. 2+0 . 3T1)m/2s 7(x0 . 5T2)m/ s (
176 +mihvt ( T1) IMin7 +1 0T 2)
(p<0.05) (p>0.05)
4-2-1 (T2) 1. 920. 6 m/ s
(T3)2. 0x0. 5 m/ s m/s - 0. 1 (p>0.05)
2mmol /I @™ = T3 159 mid' 153 mia’
(p>0.05) 4mmol/I 2. 7 ¢
0. 5mU25 2 ( 7 +0 . 4T3)m/ & 7 ¢ +mid™* ( T 2) hin'2 +1 2
(T3) (p>0.05)
4-2-2
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4-2-1 A 2-4mmol/I(T1) (T 2)

2mmol [/ | 4 mmol [/ |
Speed( m/ s)) HRS(peiend ( m/ s ) ) HR( m
M+S D M+S D M+S D M+S D
T1 1. 320. 3 152 +18 2. 2+0. 3
T2 1. 9+20. 6 1591 4 2. 70 . 5
di f f 0. 6 7 0. 5 1
P 0. 01~*~ 0. 35 0. 01~*~
4-2-2 A 2-4mmol/l ( T2) (T3)
2mmol [/ | 4 mmol [/ |
Speed( m/ s)) HRS(peiend ( m/ s ) ) HR( m
M+S D MzS D M+S D M+S D
T2 1. 9 £0 =6 1591 4 2. 7x0. 5
T3 2. 0zx0. 5 15317 2. 70 . 4
di f f 0.1 6 0.0
p 0. 83 0. 37 0. 93 0
B (2mmol/l) (T1)
1. 1+0. 5 m/ s (T2)1. 9+0. 2 m/ s
0.8m/s (p<0.05) 2mmol/I T1 T2
14 5%Min' 156 #Mig’ (p>0.05)  4mmol/I
2. 120 . 4T1)m/2s 7(x0 . 2T2)m/ s (
168 #An' (T1) N7 +1 I 2 )
(p<00.05) (p>.05)



4-2-3 (T2) 1.9+0. 2 m/ s

(T3) 2. 0+0. 3 m/ s 0.1m/s (p>0.05)
2mmol /Il T2 T3 156 #@ig’ 16 4 mis’
-8min’’ (p>0.05) 4mmol/l
2. 740 . TW/2s. 7(+0 . I3/ s1 717
+1 2min' (T 2) IMin9t +1 0T 3 )
(p>0.05) 4-2-4
4-2-3 B 2-4ammol/I(T1) (T 2)
2mmol /| 4 mmol [/ |
Speed( m/ s) ) H RS(pmneiend ( m/ s ) ) HR( mi
M+S D M+S D M+S D M+S D
T1 1. 1+20. 5 145 +17 2. 120 . 4
T 2 1. 920 . 2 156 +2 2 2. 720 . 2
di f f 0. 8 152 0. 6 ¢
p 0. 01~* = 0. 20 0. 01 ~* =
4-2-4 B 2-4mmol/l (T2) (T3)
2mmol /| 4 mmol [/ |
Speed( m/ s) ) H RS(preiend ( m/ s ) ) HR( mi
M+S D M+S D MtS D M+tS D
T 2 1. 920 . 2 156 +2 2 2. 720 . 2
T3 2. 00 . 3 164+15 2. 70 . 3
di f f 0.1 8 0.0 2

p 0. 58 0. 31 0. 73 0
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A B (T1) (T2)
(T3) (p>0.05) 4-2-5
4-2-5 A B 2-4mmol/I(T1) ( T2)
A B
test M+S D M+SD diff t p
T1 1.34+0.3  1.22+#0.3 0.13 0.82 0.42
2mmol/l
T2 1.94+0.6  1.89+0.2 0.05 0.22 0.83
(m/s)
T3 1.98+0.5 1.96+0.3 0.02 0.10 0.92
T1 2.24+0.3  2.09+0.4 0.15 0.82 0.43
4mmol/l
T2 2.69+0.5 2.73#0.2 -0.03-0.18 0.86
(m/s)
T3 2.71+0.4  2.69+0.3 0.01 0.07 0.95
2mmol/l T1 151.63+18 144.50+17 7.13 0.82 0.42
HR T2 158.75+14 156.25+22 2.50 0.27 0.79
(min?t) T3 153.13+17 163.50+15 -10.38-1.30 0.21
Ammol/l T1 175.88+10 168.25+10 7.63 1.57 0.14
HR T2 176.50+10 176.75+12 -0.25-0.05 0.96
(min'') T3 172.13+12 179.38+10 -7.25-1.34 0.20

36
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M ader A (T1) (T2)

4 m/s 2.5m/sT1 3. 99 xthmo0/I8 T2
3. 35 xhmo8/19 0. 6 4 thhmo3/I2
(p>0.05) 3m/s T1 T2 6. 73
+2 . mr@ol/l 5. 19 timma&l /3 1. 54 thmoV/I2

(p<0.05) 3.5  4.0m/s

(p>0.05) 2.5 m/s T1 173217 miTa
1708 'mi n 311 "rhin (p>0.05)
3m/s  3.5m/s 192+8 {WMi)n 18 6 +6
mi A(T2) 545 min 199+7 {@M1)n199 +7
mi {T2) 4 +4 m'i n
(p<0.05) 4.0m/s (p>0.05) 4-2-1
(T2) (T3) 4 m/s
2.5 m/sT2 3. 35 thmoB/I0 T3 3. 371 . 22
mmol/I -0 . 2 2 tdmoBd/5 (p>0.05)
3m/s T2 T3 5. 19 thmo6/I13
5. 81 £tanmdl 9 -0. 6 1 +tdmo8/16
(p>0.05) 3.5  4.0m/s (p>0.05)
2.5 m/s T2 170 +8mMiT8 16616 ‘"min
4 #1 3 i n (p>0.05) 4.0m/s

(p>0.05) 4-2-2
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La(mmol/l)

14

12

10

- 220

—=— Ti-la [ 200

—e— T1-HR

O - 180

_.O_
- 160
- 140
- 120
- 100
- 80
- 60

R 25 3 35
Speed(m/s)
4-2-1 A T1 T2
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HR(min™)



14 - - 220
12 - 200
- 180
10 -
- 160
S g ~
[S] =
E - 140 E
T 6 - £
- 120
4_
- 100
2 - 80
0 T T T T T 60
R 25 3 35 4
Speed(m/s)
4-2-2 A T2 T3
B 4 m/s 2.5 m/s
(T1) 5. 15 xhmob/I7 3.460. 67
mmol /I 1. 6 9 mimol/
(p<0.05) 3m/s T1 T2 7. 49 ¢
2 . thrdol/l 5. 109 #molll7 2 . 39 thmot/I8

(p<0.05) 3.5  4.0m/s
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(p>0.05) (p>0.05)

4-2-3 (T2) (T3) 4 m/s
2.5 m/s T2 3. 46 thmob/l7 T3 3. 40+
0 . &hrBol/l 0. 0 6 xhmo0/I8
(p>0.05) 4.0m/sT1 T3
(p>.05)
(p>0.05) 4-2-4
14 ot - 220
—=— Tl-la Ba™
—e— TI1-HR
12 - - 200
- 180
10 A
- 160
S 8 a
g £
3 - 140 g/
S 6 T
- 120
4_
- 100
27 - 80
0 T T T T T 60
R 25 3 35 4
Speed(m/s)
4-2-3 B T1 T2



La(mmol/l)

(T3)

14 ~

12 ~

10 ~

(o]
1

(o))
1

- 220

- 200

- 180

- 160

- 140

- 120

- 100

- 80

- 60

4-2-4

(p>0.05)

3 3.5

Speed(m/s)
T2 T3

(T1)
4 - 2 -
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(T2)
4 - 2 -

7

HR(min™)

4 -

2 -

8



4 - 2 -6 Mader (T1) A B

2. 5m/ s 3m/ s 3.5
L a HR L a HR L a
3.99+1. 08 173+*x17 6. 73+2. 68 192 +8
5. 151 . 57 17516 7. 49+2. 25 1861
f f 1.16+x2. 27 3 .28t2 2 6 103 76Q. 98 3. 07
0. 109 0. 8 0.59 0. 28
4-2-7 Mader (T2) A B
2. 5m/ s 3m/ s 3. 51
L a HR L a HR L a
3. 371 . 22 16616 5. 81+2. 49 182 +1
3.40x0. 93 176+x14 5. 80+x2. 13 1881
f f 0. 03+x1. 51 2 .97+¢2 4 5 +106 0 OQt. 7 2 x4 . 2 4
0. 96 0. 31 1 0. 39 0
4 - 2-8 Mader (T3) A B
2. 5m/ s 3m/ s 3. 51
L a HR L a HR L a
3.35+1. 39 170 =8 5.19+1. 63 186 *6
3.46=z0. 67 170+x16 5. 10+x1. 07 189 +1
f f 0. 11+1. 65 2 .0444 6 3 103 091+. 58 +4 . 0 3

0. 85 0. 98 0. 92 0. 59
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CMJ

CMJ A (T1) 40. 08 . 9
cm (T2)4 0. 26 . 6 cm +0.2cm
(p>0.05) B T1 T2 37.4+5. 4cm 38. 8+7 .
+1.4cm (p>0.05) A (T2)
40.2+6. 6 cm (T3)41. 6+9. 1cm
+1.4cm (p>0.05) B T2 T3 38. 8
7. 2cm 38. 94 . 3 +0.14m/s
(p>0.05) A SR
70 - A~ Bi
A
601 1B _

50 A

CMJ(cm)

30 ~

20 A

10 +

Tl T2 T3

4-3-1A B CMJ (T1) (T 2(T3)



A B (T1) (T2) (T2)

(T3) (p>0.05) 4 - 3-1 4 - 3 -
4-3-1 A B CMJ (T1) ) (T2)
A B
test M+SD M+SD diff t p
CMJ T1 40.0+8.4 37.8+5.4 2.26 0.64 0.53
(cm) T2 40.2+6.6 38.8+7.2 1.45 0.42 0.68
4-3-2 A B CMJ (T2) (T3)
A B
test M+SD M+SD diff t p
CMJ T2 40.216.6 38.8+7.2 1.45 0.42 0.68
(cm) T3 41.619.1 38.9t4.3 2.68 0.75 0.46




30m

30m A (T1) 6. 580. 47 m/ s
(T2)6 . 700 . 41 m/ s +0.12m/s
(p>0.05) B T1 T2 6. 61+0. 38m/ s 6. 670 . 3
+0.06m/s (p>0.05) A
(T2) 6. 700 . 471 m/ s (T3)6 . 6 6 +0 . 3 8
m/ s -0.04m/s (p>0.05) B T2
T3 6. 67 +0. 38 m/ s 6. 5520. 35 m/ s
-0.13m/s (p>0.05) 4 - 4 -1
A~ Bif

=11 f1 11

30m(m/s)
N

T1 T2 T3

4-4-1 A B 30m (T1) ( T 2(Y3)
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A B (T1) (T2) (T2)

(T3) (p>0.05) 4 - 4 - 1 4 - 4 -
4-4-1 A B 30m (T1) (T2)
A B
test M+SD M+SD diff t p
30m T1 6.58+0.47 6.61+0.38 -0.03-0.150.88
(m/s) T2 6.70+0.41 6.67+0.38 0.03 0.15 0.88
4-4-2 A B 3mM (T2) (T3)
A B
test M+SD M+SD diff t p
30m T2 6.70+0.41 6.67+t0.38 0.03 0.15 0.88

(m/s) T3 6.66+0.38  6.55+0.35 0.12 0.65 0.52
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RPE VAS

(RPE) A
15.13%3.14 B 16.75+1. 28 1. 6
(p>0.05) 4 -5-1
4-5-1 A B RPE
15. 13+3. 14 10.33%1. 75 12.00 %2
B 16.75+1. 28 11.67%2. 58 9. 88 +1 .
di f f 1.63%3. 78 2.33+3. 03 0. 50 %1

p 0.26 el 7 0.009
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(VAS) A B
2.86%2.02 4.00+1. 809 1. 1421, 22
(p<0.05) (p>0.05) 4 -5-2
4-5-2 A B VAS
A 4.10x1. 37 22 8B121 028 2. 591
B 4. 79+1. 27 42 0DEHO 8891 1.81=1
di f f 0.69+1.56 0104#2+10@2 0. 78 =1
p ofs 25 0. 04+ 0.95




10 6

16 30m A B
A B
2-4mmol/I
- (2-4mmol/l)
Al ) B( ) (p<0.05)
(2-4mmol/l)
A B (p>0.05)
2004 20
2005
(2mmol/l) 2006

150m 200m -
(2-4mmol/l)
2mmol /I 20 200m
Howard & *» & 1986
RS E R P R ) B e Sk e R
Aok F T RS R N R Rk N A
Hy = ﬁ(2003)?ﬁf[‘rﬁﬁiﬁ'ﬁj3 oo -l =b %ff wIE TR
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M ader A
(p<0.05)

(Neumann & Hettenrott, 2002)

3m/s (-2.39mmol/l) B
(p<0.05) 4-2
A =B
A B
B (2Zmmol/l) 8 min’
A
(Neumann et al, 1991)
CMJ
(CMJ)
3-4 (6-9 )
(Grosser et al, 1998) A B

(p>0.05)
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(drop jump) -
SSC(Stretch-Shortening-Cycl e)
( Bosco, 1982)

(Voi gt et
al , 1995) EHJ'J/‘EFEU@“[%H“J‘]'}}%’EEEI’?"T qFIEJvr\
SRR D NI E G BHTREE FRE D
(ST Ry A P IS A T i g Ej“‘%%%@u(‘
:FE[IEﬁT’ZOOZ)o Viitasal o and Bosco 1982

( 500 ms)
> W R (R[] F g R
oo B (B ] s e ﬁu iR R i R RS S
CECH A °
A B
TERAIN e - AR R AR R ST
UK BB TS SR LA R A
1%( Hather, Bruce, & Tesh, 1991; Houston & * > 1983; Narici
="~ » 1989; Staron =~ > 1991) - K= ﬁj]ﬁﬁ i) po e o 3 gl
T BT RS SR

&
v
3
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30m

A B 30m
(p>0.05)
CMJ

Hennessy Al Kilty(2001)28 ¥ 3“ l"Fh L7 & g fl1 g2 ¢ it
R ET LRl JE%%Vﬁﬁ%VF¢ﬁLM
30m(m/s)= CMJI(cm) .V [ [ 3 = A fel > o+ Al CMJ B fe 0 4
b B 30m s AR R ﬁﬁl(ﬁ‘ﬁﬁﬁﬂ IR IR 0 2007) o
E“ =l A CMI N R B R R R R R A E
R E 30m R gy A L e
R %ﬁﬂ,%i:iﬁgmwaj\%%% : Eﬁ’zégaﬁﬂﬁjﬂﬂ o
%w&«ﬁw@?mﬁﬁwﬂ¢?ﬁ@w’mmww@ﬁw
R PR TR 1 R T 10 PR R BT B 4
(Baur = * > 1994) - Hollmann(1985)
15-20% SR ol AR A AT SR
T”J"J L "“'% B EE R CF OET (711 m% ) 0 PUOE Y F AR ST
ﬂﬁ?ﬁﬂ A PV A S HE IR R T R o B )T BT R AR T S Py R
IS B R i 0 B T B TR R 7 el I
BT R Ry o Y g SO R NP A -
7 R 4-6 SE - Py oE 5 O
o Bk ol e AR B ] (Hollmann et al.,1981) » [N =, g5 = 7"
A TE BT OB R AR S e
A B
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A B S T R

CRNEFa R R AR RS O E el
A B

"é.'}’ R EY O AR o T A P P #2 (glycolytic enzymes)fiy
i BT PL [~ T (phosphorylase) Al & i ! Bl B T
(phosphofructokinase, PFK) (& fL £ 5 py a5 g - [ I g1 &) Fr o> 7
Z Bl 4 I o Coyle = (1984)5 3 » 7 = 3% 84 “fy

=

_[J—HQH;W , ﬁpﬁﬁ'ﬁﬂﬂiﬁ 14 12 "EJ oS A o I,E L S|
A4l D 609 o PR EIAT R &GE E e o PR AR S R T

R O -

(RPE) A B
(VAS) A B

- A (1998)
FoA 0 - EHEEN - T R E RIS Y R B
B [ AT Sy TR L 5 T R FRO) oy SRR A Y B
Wi SRR R TS R R R
M- Sy pok S o HoE R E R A IS AR o ) B A =

O

i)

e

R LS T E TR S ST P S R
S e EEEET RIS S R R
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A ) B | )
(2-4mmol/l) (p<0.05)

Mader A | )

30m

30m

(2-4mmol/l) 30m
(p>0.05)

(RPE)
(VAS)B A



30m

30m
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Fl1 =¥ ﬁﬂﬁ}

1% % (2008)- SR L RER Y S - P AL RCE - 5 )
B E -

Mo A (1998) - BRE B E B - IJ“ : :FW’J‘ .

F R (2008) - ) P W?%?ﬁﬁow%ﬁﬂ%$%%,

7(1) > 9-23 -
FROR O > PR SD  R B (2007) TRITBFH Y SEB T
FI& a?xﬁl%llarépﬂjif §020073%@&$@l5§%ﬁ
HE = R T R ﬁi’?rﬂfﬁﬁ
Mgy (1992) - B b TR G RPN -
NEH S 21(1) 0 82-86 ¢
AT W = AR (2003) - G - S5 - 1) PRl e S
A ] e FIIU]&E]%:?? S 2> 95102
e Pl (2004) - I F )0 7R B BT Fﬁi‘*“‘%‘ij'F s

B8 72 SRR Nt N TR
@%%(mmw%@ﬁﬁ%WR+$$ﬁ@@%ﬁﬁW%%°
R = R R R TR TR i U NG
AR
FER (2002)- fbEEpFREET K SHRY S
61 127-132
A ER e BT (2001) 0 3T b E AL TR B )

S EHBERESREH > 1F - LW - 120-122 1 -
gl%gr‘li% > 7“?(2005) EWI*JH JJJ/?/;%)%??”;‘H&%-FQ 5 [E&IE‘J%'

T 146 H -
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IREER - WP R (1998) b F RPN [ R RIS
EJ*?%‘?]%EJ T 5 38 122-127 -

R pIg (2005) RARIF BT EBMYE- B ETS
?”fi?ﬁﬁwzlzﬁ?@q ﬁgﬁ C MBS .

i % p1 (2006 ) - LA ER P ERES SRR
B %ﬁ?%ﬁﬁ*;% J“F?F4?F% i
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