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Effect of Aerobic Endurance and Strength
Capacity on Shooting Score of Archers

Abstract

The purpose of the study was to investigate the differences
and changes of aerobic endurance, maximum strength and strength
endurance training on recovery capacity of heart rate, maximum
strength, holding time of drawing and a number of 10-point arrows.
Seven university level archers participated in this study with the
average age, height, weight and training age were 20.7£1.3 age,
170.946.1 cm, 68.7+ 7.4 kg, and 7.3+1 years respectively. Training
period were five weeks in which with three times of aerobic
endurance training, once of maximum strength and strength
endurance training respectively in a week. The results were
analyzed by paired t-test, simple regression and 4-quadrant
analysis. Significant level was set p<0.05. The major results of

this study were summarized as follows:

1. The basic aerobic endurance had no significant difference
between pretest and posttest (p>0.05).

2. The maximum strength had significant difference between
pretest and posttest (p<0.001).

3. The holding time of drawing had no significances differences
between pretest and posttest (p>0.05).

4. The specific performance had no significant difference between

pretest and post test.

I



5. Pretest and posttest of correlation between basic endurance and

10-point arrows had significant difference (p<0.05).

According above results, the conclusion of this study was
even though after five weeks of basic aerobic and strength training
did improve personal maximum strength, but this did not let the

improved shooting performance kept in to the steady state.

Key words: archery athletic, aerobic endurance, maximum strength,

strength endurance, the number of 10-point arrows
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EUFUABL A R RE o RV AR R e
Pl T s 205 )0 3 A kL - 78 .iﬁ Fﬁ AUk o

) 1R AR P B e B RYAR ﬂ@*‘i’%{?%— ==
L B U ) B i 1EJI ~ PR AR (B e Zaciorskij (11972) 4g

O ENRUARRUE E o B E";r?', JL Cintra) = Y[ (inter)

>




AL A B P R ARRL T e ISRV RS Y R RO
ir:;':{ To BT I A E S IR e, ﬁrﬂjﬁg '*%%y&
[ (Egger 1992) -
IR N TR R TRER IR IR Y ifﬁfgrf[%ﬁ R
EEY [jjﬁﬂfﬁ (SRR U B VIR N R I SRR U N L N LT S
&7 v 4 v (Biihrle et al. 1985) Y13 2-2 Br=. o

% 2-2 prEﬂjr SRR FU A ¢ ((Bithrle et al. 1985)

& E E= JE U= S I U

ol Bop o BB W] B I
&) ggi@ 9% 1009 90-95-1009%

El ¥ B 1-2 4-3-1 ( ~2
i E Bl ( )

Set 5 2-2-2
[EH —

F A8 R
B RM [ ik BUE R (10s) | 10s 10s
F | Set {F KL >3min >3min

Buehrle ( 1984 ) &% 38 51 » * K po i 52 10 ) 7 3% 7 3" A %
@f&ﬁll‘%,g”ﬂaﬁﬂj&, pjw@ @f&ph Vg%ﬁj ﬁ[ o:g' =i
@W°’Jﬁw mg%w &%ﬂﬁw*iﬁ?@ﬁﬁﬁ
L EE O B P O AT R T
Euﬂgbﬁéﬁﬁﬁ o Schmidtbleicher ( 1980) %ﬁﬁ,ﬁ%aj [Fil 525 FPs 2
FURS T B TR - W G B - BIRE AL E R
CHTE PO G Py A SRR vﬂ%¢2-3ﬁ??~°

13



F2-3 PRI E H: pEEs F&' 4 =Y ( Schmidtbleicher 1980)

we B E

i 7

B f& [l ] & SOV R 0 & i)
C@RE -~ fl=) (EE= =) (BT pE)

Lrﬁ - N E - N E - N E
- *%f\éﬁ ik - *%i?ﬁ ik - AEIRFK
- & E - &) - &P

TER R A 3 ok I R N IR L

R BB
( intermas-cular - OB TE
, intra-macular) Ao BT

[y e &l i ?”5“\]‘;{21 ATELES » = Bl AL _Elsu WAL P RO FE B B AT
SHEL R R E B S *JF"TL’F“J%%‘E‘E?}F%JPJ ER
%Rﬂﬁﬁﬁﬁgﬁﬁﬁé,wu%ﬁ%%ﬁ@mmwgﬁw
( Pampus et al. 1989 ) Y1 2-4 Fr=. -

F 2-4 Jo Bt )0 7" MRt ( Paupus et al.1989)

a2 (1) 7k 2 (2)
AL 40— 709% 30— 409%
N 20 30
Set 3—35 4— 6
i+ EL Eﬁ i < 2 min < 1 min
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E:l

BB R - mE g # ?$' bh 34
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s e L 2 = B B R S R Lk = N B B i I R i
ddgh o PR N e TR " BEE o Y (R R (R e B A
NSO S TR RS )R jr’F', o

MR NN A L
EI'SF%» TR fﬁ 3“ [ A e N P B Bl U B D N i LI i B ?”ﬁ“ﬁ
H U, 2 R RL gc[S“_V qﬂHHE[fJ—FJ‘: '[jfﬁgw%p,%ﬁj, 3]‘ sk
AR I T | U?E[ﬂ,%iﬁ“ﬁjéﬁmri Js'?”w%l*f{ﬁ?iﬁ
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FFEEINB IR FREMEE 16 & E S O 2
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# 3-1 H B 2Rk A

il
] 1/8 1/9 1/10 1/11 1/12
Fl B - 2 B = By B
]
%
] 2/5 2/6 2/7 2/8 2/9
Fl B - 2 B = By B
]
T
=
. B A )& Jo &l it ] HEACRE
i
Fl

B 1. 4 sl

Bl o1

¥ BT " Tk
S E)i%:j: M
Féﬁ At FF i

flT FIaig
Eﬁ 14:00 14:00 14:00
il -16:00 -16:00 -16:00

N l:lﬁll /”T\\W

R i N 96 F 1 F] 8 FIE 2 5] 9 bk H
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F3-2 WEF AP A CTOH)
B B K= B Hp B
0900 | =8k LA A A s
| & HE! HIE! HE HE!
1010 |70 NS | JERF | R | BRI | fE
N[ 150 i 150 i 150 i 150 ff
HURbAROT ~ ) R filr ™ filr ™ fil ™)
1oifEe | FHEER wT B AN wT B AN at I
(71 X fip P55 P55 P55 P55
9 F 9 F 9 F 9 7y
Hi-r b 7
TR P =7 J4 Bl it B | F R
1400 | &/l 150 i 1 Bl it 150 gy oIl
| ] R 3534
1530 | 153 1-3-5% BEICeE
E] i fi =] E] i fi =] flit *
fi * A fit &t [ AN 3mmol/l
1545
3mmol/l RIS 3mmol/l IR HEg il
| ] Sl F19 7 ] Sl i 19 fiy e i
S P Bk B 4T LR
L R U
| B FUREL
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» CYBEX 1E'[ B 7 AR

5T = & W%%ﬁ?Fﬁ

) E'IP“%?}’ LA - EASTON =% H] FT,J* :
MBS P R U L P FL A W EASTON F= 4 1) iy » 2

B = S S 0 P A R R

e s SRR TR
B GE R R R 15 2 R
‘ﬁ%ﬁ;;
SRS RS R L T R

B

N Fr > @Umﬁir

FORER FE A (2-4mmol/1) W& ¥ AR 5 B EER H

sl R

HEER M (2-4mmol/1) B - R AR -
7R 5T TR

g
i
m

557 5L RER RS A8 I C 2-4mmol/1) AR E 1 ikl PR

R -
e 5 iy
R R W R R B T R R B
JoE o B Eﬁ i =]

4

« POLAR & % 3 [ &I &% :

2

e R L & S BRSO EE o FRE) S e ]
(Bl Fp S B 3mmol/1 S B S R 2R o B REPR S A

W (2-4mmol/l) & — [ g & = 5 = ] &

IR e

R R L R
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(2 5[ a8 B0 I EC@ 7Y o 10s B 77 0 2408 58 5
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F= % - ] [p'f, T [ﬂ'ﬁ B — Rb e i/D?k 3-3 B3, o

(3) W= RO PR EL 20min o SRR W f R 72 ]
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4.5 S RET R T2 F 0 o3 KR AT - W 36 fi Y S
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5.0 FUOHNE ) E ﬂﬁﬁﬁf“Fﬁ’w B B2 DI i
f@fJ%:* BRI AL R R e N i R

n} FJ IJ
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57— [l 556 fif 556 fif 2405
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B
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(=) 10 B e
L%ﬁrwj%?$%%ﬁ%
2EFE R R LR B A - RB AR R ORI R SRR
3.h
C1) o @0 A 0 2% Ry 22 5) 30min -
<2>}I%|’2"~Ef=}?l5~”/[J’?% I WIS Py gl ey s s 52
ViRl R R RNl |¢J§r3s’zﬁ”3ﬁﬂ£' AR 3,201,

Bl g SE R AR YL R LR E o E 9]
= BER Y ©U {3 (Anchoring) iy oF ff A f - > 2 e

Fgf' £ F‘fjlﬁj B (s) e qgﬂl 3.1 B 5 o

Bo3-1 0 gl (E
(3) 3EH;5:"€7’} FL 3 P L el PR EL Smin e
C4) WREELHERPIM By - ~ =~ 236 5 B W=7 2 Jri
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S M MR IR e BE LS BT SR
ﬂ]rjgff'l gjd/;qujhll/rﬂj,ﬁm,iﬁ@j\‘u\glﬁg
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CLO M B F 8 = AR e T I8 50 8 507 bl 42 =

Al @ﬁ%%ﬁﬁﬁﬂﬂﬁ@w’W@3nmao

A

R RS B

B 3-2 AHE 400 X RS R 50 2 N

(2) o G0 H W R R & T Dk el i POLAR &
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4.7 S A

5.0 Fog o
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A
AL 40%
AN EES e 30
Set 3
(Rl R ] < 1 min
Jo BT YR FUAR 0 B - RS L AR PR

*ﬂ@’i’”ﬂ&tw5lﬁf’ﬂﬁlwt’gl B ]
- ,?l'q‘}ﬁ'&ZﬂEﬁ’({JJ—q¢\_kqi—,f\*\y f’gfﬁi?'
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2.8 F R -

POLAR & 53 Bl g2 ~ ] =7~ &5 3 o R &

:
% %: o
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3.7h 4

(1) o ?ﬁJkEEIw&~F§'JPOLARuW}IE Bl & #2505

ﬂﬁﬁk

(2) 1) 3w
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\/F[

O ( 2-4mmol/1) 55 #7 UV E [~ 3mmol/l

(3) 3% 20min 7 & [ # -
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S A R ERE

A PR W B R R R o R RS S o I
%A E A BT R Y IR T B 5 Microsoft
office Excel FI I’} SPSS for Windows 12.0 f[1 ¥ i fi,[*{"gf%i:ﬁﬁ\ JF‘E}
% Sigma8.0 %ﬁ%ﬁxéﬂﬁ‘ﬁ?ﬁ}%f’? T AR LT
S PP SRR E (TR REE ) R g BB
S 1) Sigma8.0 G AR o 53 AT 70 2 E\IE‘/"FE?DH:L'?%‘

B S  EN R R s 70 2 RNy SR R A K

70 A NS GEE RN s /S R E R R B

@“*"“ H;FEIF%[?‘E%H%I 0
SN SRR (YR TEF AR Ay @R
P4~ A AR R e R 0 p<0.05T
p<0.01°"
p<0.001"""
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SCETHB! B ET P @ R B
PSS PR g B g g
gfrﬁﬁﬁ};ﬂﬁ:?jg N N 1 N
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PR BT~ 2 s T
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ﬂ%ﬁﬁ am PSR g M

F AR A 7[?’?1% GYERT) TS A Ayl F e

B - A O RY B EERE D (Fp @ BN R R R
FEESFF ﬂ* I DN TR

YA ff BT AREE 10 53 B R R A

Py oAy RLEEE Eops s i ﬁ[%g[ﬁ[

By YAy L EER N s B = RN OT AT

ST DB 10 5 [ B AT R

Sy R AT RLRET S o BV 10 O3 fp R AR T AT I

ST- 8] CBH KPR PRERE R A

(- ) E@_{W‘}J 2-4 mmol/l

ELF{‘E_W-‘}J ”EJ F Ml M (2 mmol/l) % 4% Test-1 = Test-2
Bl -1m/s (p>0.05); “ ¥ [ £ -1 min"' ( p>0.05)- 4 mmol/l
EOSCR gk T e BT SR T IS ST M R 2.6+0.3m/s ~ 164+9.2
min~' ( Test-1); 2.5+0.4m/s ~ 161+13.7 min™' ( Test-2) ; Exjff[
BPrE A E B E A B (p>0.05) - I A 4-1 T o flo4-1 2 PR
o B A e 2.5 = 4.0 m/s 455 PIEE R T P2 AN p>0.05)e
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% 4-1 3L BEfE )

2mmol/l 4 mmol/l
m/s HR m/s HR
Test-1 1.8+0.3 141+£16.2 2.6+£0.3 164+9.2
Test-2 1.7+0.6 140+19 2.5+0.4 161+13.7
Diff. -0.1 -1 -0.1 -3

PRI OB R Y 2.5 2 4.0 m/s B o 5 SR O
4-1 F 3. o

16 - 220
—O— La-l
14 - —@— La-2 L 200
—O— HR-1
—=— HR-2 L 150
12
- 160
10
3 - 140 g
£ 8- 3
Nan” L he
5 120 &
6 -
- 100
4 -
- 80
27 - 60
0 T T T T T T 40
R 2.5 3 35 4 45
Speed (m/s)

B 4-12-4 mmol/l §LBERF I 28 T Il 7R B T 8 g
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(=) &~ E (IRM)

FLEERE )y B (IRM)FS Test-1 B 35 fifi £} 166+£25.4
pound > Test-2 fl[[ ¥} 222+34.6 pound » - ¥ ] F = £ 56 pound
(p<0.01) : Test-2 fli * & *~ ffi &5 270 pound > & | H[ 1}
155pound o ™ Ty W FE ST Bl KL 460+38.7 = 587415 pound >
Test-1 % Test-2 # £ 127 pound( p<0.01); 5% = % £ ( Test-2)
fid ~ & A ffi 5% 600 pound > f& 7] £F 560 pound > Y[I &k 4-2 Fra. o

Test-1 Test-2 Diff. t
R E R A 166+25.4 222+34.6 56 -14.48""7
o (A )
O RERR 460+38.7 587+15 127
oo ORI R
THA p< 0.001 #t @ : pound

EDIINE S 1.1 O

Ejlfjﬁ;\%}]ﬁﬁrﬂ 157 - 1 Clw) 2 ¥l 51+£7 s 5 57 =
TV o WKy 47£7 s~ 5448 s 57— (lw) =RV T (5w)
= +3s$i¥%ﬁ%%ﬁg‘~'(p>0-05)? i~ S ffsE 68 s(5w)s
PR 41 (sw) e BY = 5 I ChF R PR B (47+7 5)
I % 4-3 T A o

=

1

G
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ENPE IR T ERCY

w M*SD Max Min
Iw 51+7 s 62 39
3w 47+7 s 55 35
Sw 54+8 s 68 41

(i) e ol oo B s

gL e BTy - 5 (1w) ISl EL 80+6.21
min™' o EOE ST TOdE (Sw) P EF 72+9.67 min' > fy H = £ -8 min’!
(p>0.05)> Ik 4-4 Froi o A 4-5 8 L b (125) = B sk
BY— JHZE AT T B -9 min' (p<0.05) - i * B NP 113
(lw) 2 111 min"' (5w) - 12-30s Blp s oo B S g R R
SV EL 94+4.1 ((1w) =22 85+8.9 min' ( Sw) > = El -9 min!

( p<0.05) > 1% 4-6 Hr A s

% 4-4 L %g@ﬁ;u By

W M=+SD Max Min
1w 80+£6.21 90 70
5w 72+9.67 86 52
diff -8

p p>0.05
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F 4.5 B F SEE (127 ) o B

W M+SD Max Min
1w 100£7.5 113 79
5w 91+9.5 111 75
diff -9

p p<0.05

F4-6 Byt (12730 7)) w5k

W M+SD Max Min
lw 94+4.1 102 85
Sw 85+8.9 96 66
diff -9

p p<0.05

ST OE] B ATE 10 53 SO R B A

T0m SERL R H 10 53 i B

S 70 m EERY 72 3OEY i WREEaT- H (1lw) "3 Fji“ 5 [l £
598+24.1 55 5 572 (2w)== 37 = (3w ) 57 W] 605+£31.7~606+31.1
P2 I I L ﬁﬁgjj} 652 (2w) == 656 (3w); (& * ’rﬁiﬁ;’} (10
B RErE WS 29 Y (2w) 5 @ DI 3 (Sw)e Y-
(lw) =375 dd (Sw) Wag= g5 -2 57 (P>0.05) Y1k 4-7

B A
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F4-70 70m A 10 53

70m 5 b A A 10 75 Fﬁqg‘?
\% M+SD Max Min M+SD Max Min
Iw 598+24.1 630 571 11.6+£3.78 17 5
2w 605+31.7 652 564 13.4+8.24 29 6
3w 606+31.1 656 576 14.7+£7.52 26 5
4w 602+23.9 636 570 12.1+£3.98 18 5
Sw 596+23.8 621 563 11.7£5.59 19 3

2 SRS R T

2mmol/l & B 5= Tﬁ%’ o B

Y- dd (lw) F & i 2 mmol/l =B 3= 125 fﬁj' o
B ok LT BE }ﬁl%ﬁd (r=0.3) i SVZdH (Sw) By = B 2
mmol/l -~ B3 £ £ ﬁ'ﬁl}% (r=-0.4) - 4 ﬁ%ﬂ[ 4-2 Hr A, o
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® 5w O
r=-04
105 - 3 5
O ° . P
//D//
— 0O

100 ~ —

80 - 1

75 -

100 120 140 160
2mmol/l(HR)

f 4-2 FLAE=H & (2mmol/l HR) = Tﬁﬂ’ LR (12s) EJ%

—
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77

J

doe g o BT (r=0.1) 5 BT (Sw) gy gk
2 mmol/l ¥ & B PR (r=- 0.2) I 43 -

5y — ¥ (1w) fJ Sl il 2 mmol/l = BFF = 12530 s f#[‘

100 -
95 £ 4 7
i O
________ " —
O ®6 5 g
90 1 Yod e 5
_ . ¢
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