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Effect of Yoga Exercise by Twelve Weeks to Badminton Players
on Sport Performance of Ball-Hitting Over Head
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Effect of Yoga Exercise by Twelve Weeks to Badminton
Players on Sport Performance of Ball-Hitting Over Head

Abstract

The change of badminton competition rule makes the athletes needing a more rapid
and active playing way to facilitate winning the competition game. The coach should
make a break through to the old style of training module and provides the new emerging
style of training mode to allow the athletes having the more professional skills.

Due to badminton rules changed, players must have a faster, more active play, in
order to win . Coaches must break the old training ways, providing new training
methods , allowing players more professional and technical capacity . Purpose: To
enhance the flexibility of shoulder joints and to promote the sport performance of senior
high school badminton athletes by the invention of Yoga exercises training into the
badminton sport. Methods : Using 12 weeks of Yoga exercises training to intervene into
the badminton training, the flexibility variables and sport performance results before
and after the exercises are obtained respectively. And, the obtained data before and after
the exercises training are compared with their difference. Results: 1.There were
significant difference during shoulder flexion~shoulder extension~shoulder abduction -
lateral shoulder rotation ~ shoulder rotation test in left and right shoulder (p < .01), as to
the medial shoulder rotation , only left hand has the difference (p< .01 ), while there is
no difference by the right hand shoulder (p> .05). 2 There was significant difference in
trunk extension test (p <.01), excepted side bench test curving no matter left or right
moving(p> .05). 3. The sport performance of ball-hitting over head makes a more
nearby approaching to the targeting area of ball fallen point. Conclusion: 1.Yoga
exercise can help Badminton players enhancing shoulder and trunk flexibility. 2 Yoga
exercise can enhance the sport performance of enhancing for badminton players.

Keywords: Yoga, Badminton , Ball-hitting over head.
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R g E S SBRORREE R TS D R B

W Ed 4o RAEADES PR TR E o P
¥ LR SR R g
(2009) U B A R

- SR o R E A

BAEEM G o 4 BT R R AR (FE R

2 %
H
N
=)

oo HoE o d 4 (2012) T AAmER K b F 0 & R
Fh R R ’ffj'%‘f‘w&‘i#@@%@'fi’\3§n«‘}3§€i§,ﬁ’liﬁjl‘mi§§fﬁp\
oA A 2 mezta 4o M unER AR kT oLhE BN
2012 & = @ fr < 3 F gk e 2R Ea gL TG
( Basketball wave project) » i i@;ﬁl Pr ok W A B o4
AV eAEm  FLEAE RGBT ER L AT
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% 3-2-1 ™ R A
FH EH - 2 H - 2Pz EPHe EHIT R H A R PP
- w0 R Wy P 8/15 Hy P 8/17 8/18
= 8/19 Wy e 8/21 8/22 B P 8/24 8/25
= Hy Px 8/27 8/28 Hj P 8/30 8/31 9/1
P2 9/2 Hy Pr 9/4 9/5 Hy Pr 9/7 9/8
7 9/9 H P 9/11 9/12 H 9/14 9/15
= Wy 9/17 Wy Pk 9/20 9/21 9/22
= 9/23 H o 9/25 9/26 H 9/28 9/29
~ Wy Px 10/1 Wy Px | 10/4 10/5 10/6
A R b » R B
1 W P 10/15 10/16 10/17 % o= 10/19 10/20
L W P 10/22 10/23 10/24 % o= 10/26 10/27
L - 10/28 10/29 # = 10/31 11/1 11/2 11/3
L - Wy P 11/5 11/6 11/7 Wy P 11/9 11/10
5 iR fs Bl is Bl 11/14 11/15 11/16 11/17

(# % % &2)
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F2 8 mra1iap iz
AP TR Y 1B R FRB NS LR E LB

TP M R BPERE R P T

(- )3k wFzk$s 0 # % 4 £ % v Black knight » 3 41 3%
B AR R PRV ORI E MRS T B TR
F %4 0 4o B3-3-1- B3-3-2-

B 3-3-1 B sk #1015 A B 3-3-2 33 %% % Tk ¥ B & B

(Z) - M & &8 8 &% @%@ * B &LEE LB &
B E R M S S & B o 4- B 3-3-3 -

()2t AP g R*Y BAFFFTITEFZHMY - * R E R
3 H B > 4o B 3-3-4 -

CORE 3 B CE SRR S BRI AT
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2o FPERHEES R AL DR B -

~ Bl R JEP

EOB & i A BE® LEREKLY O S B ERREDE R
BRo7 R 43-3-1F 0 FyH5s ek 8 5apEprFo
Y- R G AMAMEESRNE T LAY R AN
Bb & BRI R 4T R ch s 1T oo (2 A 40 19905 2 46 & 0 2007 ;
P 7 @ % > 2005)
% 3-3-1 K M & v & & & R
EE LU L. B 1T 47 A 4 B
P S e A Eiip = 0° ~ 180°
$or ts g2 0° ~ 45°
(4 B 3-3-5) B 0° ~ 180°
I S b (b ) 0° ~90°
Bo& b B fo ot BEO& moE () 0° ~ 90°

By @ 90 B

(Mg &HAED G AAPF)
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(- ) A B & Fd &1k 1

1.7 # ( shoulder flexion) : B & & M & = £ 5 & B > 4o
B 3-3-6 -

2.1 8 ( shoulder extension) : B & & B & 18 B 0 & B >
4o B 3-3-7 o

3.#¢ B (shoulder abduction) : ® & A B & ¢ B o5 & & >

4 B 3-3-8 °

s
S

4.+ >x_ ( lateral shoulder rotation) : B

B 0 4 B 3-3-931 B 3-3-11 -

Bo& o e &

(]
5
o
BN
=
A

\

3
P{V

5.0 *_ ( medial shoulder rotation) :
B > 4 B 3-3-12% B 3-3-14 -
6.% _# | ¥ ( shoulder rotation test) : B & A B & % & >

# vk R 0 4 B 3-3-153 B 3-3-17 -
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B 3-3-9 b 4= 4 = B B 3-3-10 ¢k g (- )

B 3-3-12 p A= 4 = B
%,

A

Sy

T

Bl 3-3-13 p 2 (- ) Bl 3-3-14 p *x (2 )
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(=) S%ix 3 # & % 3
1.5 8 ® B ¥ (trunk extension test) : p] & g % T R
B A &R > 4o B 3-3-18 -
2.%8 ] % pl 3 (side bench test) = B £ M p ~ ¢ Aivgm G
w R 0 4o B 3-3-19 -

Bl 3-3-18 g #F ¥ B P R B 3-3-19 %8 B % B #F

(Z)EF LR AT EH T ERFRER L RLTE G RS
3T & o
=z ~ B E 3 & (12 2 3l p Cynthia & Joyce,1995/1996 ~ £ 7 sk
¥ > 2002~ 3 46 F£ > 2007 ~ = @z > 2003 -~ 4k X s - 2006
Az g 0 2008 ~ Mfc 40 0 200340 F5 42 4 > 1993)
(- ) B M&FH&ERE> N

1.% 8# ( shoulder flexion)
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(1)F & £ 42 X %P+ % f AT £y ;

Foum N oo MM R L B hgho B3 S F g0

kS
I - - -1
()l =% ¢ FmFEF IR P F
B Ao 27 &R PBE -

()l & t6 « e HE =i &4/ EARF > I I
2.4 # (shoulder extension)

(DFF & T A& ZF > p £ %pp RT Lmiz i

oo om ph oo BB OE R L Bapho BE N F

T 2.5 A oo

=
=

oo R R M B RT3 2.5 & e
(2)®l = ¢ R %

L.
%
R s

i
el
(;ﬂ;-
ST
T4

B 7R R BE -
(B)Rl % 16 * HEH =3 4R > HEALRF > A&
3.7t B ( shoulder abduction)

(1) & % 40 & £
Fowmp o M & it Fhphs gBY A ZH
EAY
(2)rl % ¢ @ 7 %
B 3l AR B ER RS OEFTERBE
(3)Rl % t6 * HEH =5 4R > HEARARF > A&

4. *x_ ( lateral shoulder rotation)

Eﬁ % \\\xy

B E R RT L §

W

o

R R T O

:z %’L e qu\ fé" ) ﬁ /?IJ £ 1y }a‘ Fﬁg S s}

L R T N A I A

R F o
B AR 4F o

R Ry o
MO 4 B 0E
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( =

o Rl ok Bl R I E R R R EF AR PR
£ o

()il o @ B H = 5 & & > BEAS 3ok R AXE o
5.0 *_ ( medial shoulder rotation)

(1) & = & @ e Z > X pl £ 2 B M & B B R s R
90 & & 1% 4 4= 45 2> I 3> £ 32 7 3 ¥ g L [, 0o f P 0T
AR AL RS o RS EEF Do g N
woR o

(2)Rl B ¢ F % 8 F RS R RR DT SR S
Wb Rl E N R P E AN B SRR F R R R E
(3)l 2& t¢ ¢« B iE § = 5 & B > B EAX 3 Ao R AR
6.%_#& B :# ( shoulder rotation test)

(DFF# T4 - F > L2y 2 L2 bma
G- oL “‘i%%%iﬂ’“iﬁéﬁ?m§°

(2) R =% * # L FEeg P ESsF LR §Ba 2
[EA 350 ': A (ARG A

(Bt + 8 & B FI A TR > FKEEX I KA
A% 43

) SRiF 4R

1.5% 8% @
(L) & = %

F i

X B T

B RSN

B B @ (Trunk extension Test)

FHREPELRRTE G ERER S LR
ERREE I T S SRl I -SRI . R

] A B ST R OY BG o

GEEREEE I S I S 2 L - W Al
LRI IS ol SR TR S sl 150 AR S LA
(3) FHRFEEF PO NI E G R BE A



I

¥ o0 AR AR -
2.%8 ] ¥ Bl ¥ ( Side bench)
(Dspa T2 F o 2@ 8 % pbd <o pd s
ROE S P 4y e
()Rl % ? P F %P8 FE A R REY 4R
i F e 2L EBR B2 4 BB KT
()Rl B te © A B ¢ 4 HEE A L MR P DX o BEAAF
3 oB R AR AF o

) F B L IR

A o ERp o EB e AR X R H AL R B
v & A F pRl o v F D ORGI -FEGH 0 X123 AR
T s E T RAE S PERESREZS0SAXxT0N A 0 & X
R EE Y I HEY LGSR NP AN T D E 2 d
» TP OFE R O OR BL s 3B 2% 3t e B 3-3-20

Bl 3-3-203& # % L P %K F »+ fo B F
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I E I E - I RLEFAASTHE F - F S
TR M SRR RE R F DAk
FAHEARAZEE v e & 0 L o % IR S A S AT o
s F R B EE e BRRPEFRP O HEFwPN F 0T oo

- % AREBAA TR
PR 8 T 5 & & 15.88+0.81(year): & W T B L
.33+6.91(cm) ~ T 34 £ L 62.93+6.82(kg) ; ¥ % 15 T

L 173.22+6.98(cm)~ T 34 £ 5 64.71£7.34 (2 7))
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204-1-1 3% 52 55 - R LFMEL F R AP EE
3 o p o & # (year) £ % (cm) £ (kg)
T i T 3o 15.88 173.33 62.93
(N=16) £ % 5 0.81 6.91 6.82
(s Rl T 35 ¥ 173.22 64.71
(N=16) % £ 6.98 7.34
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Fo® oA RREHNEIERLEBY

&
FEHEEF AR A N NG EE PR R

i

!

do d 4-2-1-~ 4-2-2~ 4-2-3; F % is DA MO E B R KR
W . Aok 4-2-4 -~ 4-2-5 4-2-6 #-HiciE i 7R PR
T e R L R R KRS S G AN E R B (L)
182.34+20.19~ # B & % 8 (= £ ) 184.31+12.74~ K M & & ¥
(+ £)65.72+7.12~ K B & & #£ (2 £ ) 63.97+8.53~ & ¥ & ¢
B (% £)178.84+11.31~ 4 B & ¢ B (= £) 182.78+8.64 ~ X

BE & ¢b % (4 £ ) 102.75£9.81-~ % B & ¢ % (= £ ) 94.97+14.84 -
AOB & p (% £ ) 98.63+11.68 ~ A B & p o (= £ )
97.19+15.72> m + & s k@l A p H = 5 & B 5 A M & g R
% % 93.18+16.10> H = 3 = & o 2 R KB B E L K B E B
#(+ £)201.47+14.93~ /4 B & % #£ (2 £)196.81£12.73~ %
BEO& (s B (+ £)76.41+£10.25~ & B & 5 £ (2 £)79.09£11.28 -
A OB & o B (+ £ ) 200.47+6.32 ~ A B & 4 B (= £ )
203.47+6.94 ~ A B & ¢ g (+ £ ) 114.19£10.91 ~ A B & b
(= £) 107.09+10.94 ~ A B & p 2 (+ £ ) 106.72+9.47 ~ & M
§Op o (z= £ ) 113.19+10.83> 2 F £ @ kRl P H = 5 & B
OB & H_4E Pl % 5 78.19+10.84 5 H = i 2 A 5 de £ 4-2-7 o
T ik B A F AR T ERERAR L RARE S Ey

R OBE & R R G B @ AR ) A R AR o
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3 4-2-1 K B & EF & B -w B v BB a P %

T wmEE A E OB & w A M & % E B & & A M & W

(N=16) Ele ) F(z4+) F(x*) F(z*)

1 175.00 190.00 80.00 80.00

2 175.00 190.00 59.00 65.00

3 170.00 170.00 65.00 60.00

4 225.00 220.00 65.00 67.00
165.00 180.00 67.00 77.00

6 170.00 175.00 62.50 52.50

7 195.00 187.00 65.00 50.00

8 175.00 165.00 62.50 75.00

9 225.00 195.00 68.00 67.00

10 175.00 177.00 60.00 65.00

11 180.00 180.00 60.00 60.00

12 167.50 185.00 72.50 60.00

13 210.00 195.00 80.00 60.00

14 175.00 180.00 60.00 60.00

15 165.00 185.00 70.00 70.00

16 170.00 175.00 55.00 55.00

(E = & B )
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% 4-2-2 KA M & E P LR -E W R

T wmEE A EOBOE EOBOE EOBOE EOBO&

(N=16) E(+ +) B (= 4 (e +) (= +)

1 192.50 195.00 102.50 90.00

2 170.00 170.00 100.00 85.00

3 175.00 180.00 95.00 85.00

4 190.00 180.00 110.00 125.00
185.00 195.00 123.00 120.00

6 170.00 165.00 102.50 95.00

7 187.00 186.00 110.00 77.00

8 160.00 175.00 105.00 100.00

9 185.00 185.00 110.00 110.00

10 187.00 181.00 90.00 85.00

11 180.00 185.00 105.00 110.00

12 170.00 175.00 102.50 95.00

13 195.00 195.00 106.00 100.00

14 165.00 187.50 110.00 80.00

15 162.50 185.00 82.50 77.50

16 187.50 185.00 90.00 85.00

(E = & B )
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% 4-2-3 R M & F& & R-p e~ A M & EHE YRR

FHEEE A M OE R R A M E
K OB & E_ i

(N=16) (= +) (= &)

1 102.50 100.00 87.50

2 80.00 90.00 89.00

3 110.00 110.00 81.00

4 105.00 107.00 94.50
105.00 110.00 79.00

6 80.00 80.00 103.00

7 108.00 103.00 107.00

8 95.00 65.00 113.00

9 110.00 130.00 79.00

10 105.00 105.00 116.50

11 105.00 100.00 121.00

12 90.00 100.00 87.50

13 115.00 105.00 77.00

14 77.50 80.00 104.00

15 95.00 80.00 64.00

16 95.00 90.00 88.00

(E = & B )
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F 4-2-4 K M & F® LR - ~ 8B RE S

T wmEE A E OB & w A M & % E B & & A M & W

(N=16) Ele ) F(z4+) F(x*) F(z*)

1 227.00 218.00 90.00 83.00

2 180.00 185.00 63.00 65.00

3 190.00 195.00 70.00 68.00

4 225.00 220.00 90.00 90.00
197.00 185.00 77.00 90.00

6 200.00 187.50 75.00 65.00

7 205.00 190.00 70.00 77.00

8 185.00 185.00 90.00 95.00

9 197.00 205.00 58.00 70.00

10 180.00 182.00 70.00 70.00

11 200.00 200.00 67.00 68.00

12 205.00 212.50 92.50 95.00

13 220.00 209.00 75.00 77.00

14 195.00 190.00 80.00 85.00

15 197.50 185.00 75.00 95.00

16 220.00 200.00 80.00 72.50

(E = & B )
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% 4-2-5 K M & E B & R - B~ b RS
T wmEE A EOBOE EOBOE EOBOE EOBO&
(N=16) E(+ +) B (= 4 (e +) (= +)
1 204.00 205.00 125.00 113.00
2 197.00 202.00 115.00 107.00
3 200.00 202.00 100.00 97.00
4 202.00 212.00 123.00 112.00
200.00 212.00 130.00 122.00
6 197.50 192.50 125.00 105.00
7 200.00 205.00 112.00 113.00
8 205.00 192.50 120.00 110.00
9 190.00 195.00 100.00 100.00
10 187.00 195.00 97.00 87.00
11 195.00 210.00 120.00 100.00
12 210.00 212.50 125.00 125.00
13 205.00 210.00 105.00 105.00
14 205.00 205.00 120.00 105.00
15 200.00 205.00 100.00 90.00
16 210.00 200.00 110.00 122.50
(E = & B )

41



% 4-2-6 K B & E B LR -P A M S E RS

FHEEE A M OE R R A M E
K OB & E_ i

(N=16) (= +) (= &)

1 102.00 110.00 74.00

2 92.00 110.00 72.00

3 100.00 122.00 81.00

4 105.00 120.00 68.00
92.00 102.00 66.00

6 120.00 105.00 79.00

7 109.00 115.00 91.00

8 125.00 135.00 86.00

9 108.00 100.00 70.00

10 105.00 113.00 97.50

11 97.00 105.00 87.00

12 110.00 120.00 66.00

13 110.00 119.00 72.50

14 110.00 110.00 98.00

15 120.00 130.00 67.00

16 102.50 95.00 76.00

(E = & B )
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F 0 4-2-7 K B & &% & B & ~ {4 P 2%

5> Tl R )

7 & P F %k (s B

(N=16)

BB & w #(+ £ ) 182.34%£20.19 201.47+14.93
B M & #£(2 %) 184.31212.74 196.81+12.73
B M & s 8B(+ <+ ) 65.72¢7.12 76.41+10.25
B B & ts #( £ %) 63.97+8.53 79.09+11.28
A oM & S+ BE(+ £ ) 178.84+11.31 200.47%6.32
B M &+ E(ZE ) 182.78+8.64 203.47%6.94
K B & b g (+ £ ) 102.75%9.81 114.19+10.91
B M & g ( =2 £ ) 94.97+14.84 107.09+10.94
B M & p %(+ <+ ) 98.63+11.68 106.72+9.47
A M & p (= £ ) 97.19%£15.72 113.19+10.83
K OB & E_dE R 93.18+16.10 78.19+10.84
(= & &)

gfgg

TRy E T RERA R LS E R 4-2-8-

MoE

i

B o~ thg e BRI PR Y R H

rxk
=

J':L%Iéljf"vﬁﬁé/? > 33 TR E B
RgeAH A MBS DEEFRALG ¥l 0 &R M

R EEEF AR B AAME Rk BER P

L3 LR B L LAY
-

okf

£ % R T N PR TG
EE B TR ST L TR R R

TERIEFORAT S EFH L EEH

=i}

-

it

T

3

AP R 2 RT E R RS w Rk E SR 0 B
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% 4-2-8 A M & F P LR REE AN UER TR S

voodi 3E P T 32 #i &z t p
AWM s #(4 <) -19.13 20.12 -3.80"" .002
BB &% 8#(22) -12.5 10.73 -4.66 .000
B oM B(L £ ) -10.69 10.65 -4.02"" .001
BB &t ®(LE) -15.13 10.21 -5.92"" .000
KoMoEB(+ £ ) -21.63 13.63 -6.35 .000
KoM & B( 2 £ ) -20.69 8.08 -10.24°"7  .000
EOMoE kR (+ £ ) -11.44 9.32 -4.91"" .000
BB o b w( 2 £ ) -12.13 15.90 -3.05 " .008
A OB & p o (+ £ ) -8.09 16.53 -1.96 .069
AR & p (2 %) -16.00 22.30 -2.87" 012
AEOM & i 11.22 9.69 4.63" .000
(N=16) , a % .05 p< .05 ““p< .01
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S8 oA RRREHRBRIERLEY
B R B X LB G IR KRR R e
PR NIFREIHRRRA FmE ket 4-3-20 %
Bold & TR R T SRR RE L DRI KBS IR
i 3 % & 53.25%£9.01 - & @) % (2 ) 24.63£4.85 - # @] % (&)
23.23%3.73 > 1 b % RIS B H =305 2 A o bR R B %
Lt SR #% 3 # A 58.13+8.11 - B @ $ (%) 27.81+5.96 ~ &% @
$ () 26.9146.42 > 2 1} W RIE P h H 2 E 2 A o 4o &

4-3-3
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% 4-3-1 s53% 3 ft A @ Bl B %

LRI | . e
8% i A K R R (=) oY ()
(N=16)
1 51.00 20.50 20.00
2 48.50 20.00 21.50
3 47.50 27.00 20.50
4 65.50 30.00 25.00
66.00 23.00 27.50
6 43.00 20.00 20.50
7 57.00 30.00 28.00
8 55.50 26.00 32.00
9 48.50 19.50 23.00
10 46.00 29.50 24.00
11 50.50 17.50 20.00
12 45.00 23.00 21.00
13 71.00 35.50 22.00
14 50.00 25.50 19.50
15 65.00 24.00 28.00
16 42.00 23.00 21.00
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% 4-3-2 R 4 KR AR %

LRI | . e o
8% i A K R R (=) oY ()
(N=16)
1 56.50 20.00 18.00
2 56.00 21.00 22.50
3 52.00 21.00 19.00
4 72.00 34.00 33.00
66.00 28.00 24.00
6 50.00 25.00 26.00
7 59.00 26.00 21.50
8 53.00 33.50 34.00
9 60.00 33.50 29.50
10 44.50 22.00 21.50
11 59.00 30.50 30.50
12 48.00 41.50 43.00
13 72.50 26.00 27.00
14 60.00 29.50 24.00
15 67.00 30.50 31.00
16 54.50 23.00 26.00
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# 4-3-3 SRiF L W R

=4 2% 3 45 2L 4
EEE T 53 /E'J TN

i

R A B o B A

AT F %k i
(N=16)
iR iF 3 W R 53.25%9.01 58.13+8.11
o () 24.63%4.85 27.81+5.96
o () 23.23%3.73 26.91+6.42

(E = @ 24 )

W B Ve AR kA LW Bk do & 4-3-40

Ao R B R PP

=
He

B2 4 > @0 p] At

L4 HEHLP (p< .01) » =k

o

e A R

o

i 5%

3
3]

18 i

R S T S R
[ S

Rl T E P L EfeE R L L o e ERRF S LA
SomB R E 3 R ERPABFERF T T REERAE
4 4-3-4 SpiF 3 R R E A tHR TE R

o JE P T35 K & A t p

kX B ow $ -7.25 3.40 -8.54°" .000

i 34 B -4.88 4.52 -4.327" .001
ey (z) -3.19 7.85 -1.62 125

el % (+ ) -3.56 6.72 -2.12 .051
(N=16) , a % .05 "'p< .05 ““p< .01
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T GHFFREHREFEREF L RLEF
FTREPEE AR GG FRrFIREHLEF e ) %D
%R T BB B de & 4-4-1-4-4-25 3 » p 42 % (50cmx70cm)
A K AR R FpE RS S 11/96 g F ook
£ F 19/96 > % % 4c 4 4-4-3 - @ i@ v g FE R T FE oMy
P P RF DR FRLEE S R 4-4-4- 4-4-55 F »~ F

# % (50cmx70cm) = # F A SRS FRERESE G
20/96 ~ Y5 F sk $ & 5 21/960 B % v & 4-4-6- @ A K
o kAot 4-4-7T T RER VNP gD AR FIRE MRS
S F R F 8.3% AEFFIRHE DA KR R

1% -

49



2 04-4-1 g 3k E RS I A BRI F R P E S
L ] 5 - 3 ¥ - 3F 5 = 3
1 143,2 17.5,113 71.2,15
2 35,14 54,20.5 18,86
3 51.8,26.5 7.3,4.7 -25.5,67
4 71.4,1 20.5,-16.5 38,-31.5
119.4,68 187.4,40.7 -56,17
6 80.8,37.4 33,43.3 -56.5,-11.4
7 193.4,-41.7 61.5,-16.4 38.8,38.6
8 60.8,40.5 81.4,127.6 20.7,-52.8
9 61,31.6 125,11.5 -99,-51
10 47.6,19.8 86.5,-9 20,-4
11 58,61.7 24.5,3.6 -11,41.7
12 47.5,-8.5 -72.8,4.3 75.2,37.7
13 44.5,21 -96.3,63.5 34,10
14 39.5,-22.7 108,1 9,-3.5
15 -30,-102 -15,-165 52.3,14
16 14.7,-7 60.6,-69.5 130,-56.7
?,%gﬁjg %z 3 % 7 3 . )]
1 69.6,34 77,48.4 17.5,98
2 -27,60.5 -35,46.2 135.6,3.5
3 -8,74.5 -78.4,37 -25.5,-57
4 -8,70.7 67.5,-15 2.5,-3.2
-50,143.6 15.6,80.7 82.6,58
6 -0.2,17 63.6,83 95.7,88
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10
11
12
13
14
15
16

112,-42.7
72.5,-47
-46.8,22.4
18.5,-6
83.5,-47.8
34.8,-28.8
-38.6,12
-55.4,2.5
128,-50

-111.4,3.5

57.5,-25.5
59.2,16
-66,-25.5
60.4,3.5
19,35.4
11.5,25
78.3,86.3
128.2,11.2
61.5,-35.4
-9.8,-7.2

-4,11
55.4,34
20.5,-21.6
-36.5,56
-100.4,-9
44.4,68.5
-8,-105
61,20.8
46.5,-65.5

50.2,-44.5

51



L 4-4-2 B R TR A M A R TR X LB P 2%

L ] 5 - 3 ¥ - 3F 5 = 3

1 34.5,-45.5 154,-40.5 64.8,16.5

2 144.4,228 19,30.7 164,5

3 21.4,73 10.4,35 164.8,547.6

4 102,-443.6 17,-10.5 171,-27
-7.4,67.7, -70,112 -118,108.6

6 128.8,43 275.8,79 41.7,62.4

7 -25.9,89.5 77.8,50.7 21,44.3

8 31.5,43.8 -3,51.4 101.9,53

9 15.6,-27.5 101.4,-14.5 -21.4,11.7

10 190.7,255 42,10.7 107,111.4

11 37.8,-21 123.5,-35.5 140.2,-8.5

12 152,57 68.8,8 28.7,29.4

13 70.2,-37.5 8,22.8 63.7,36

14 61,-25.7 16.8,-7 17.5,57

15 156,-18.7 13,52.5 -57.5,134

16 8,53.6 104.6,10.5 184.8,24.6

?,%gﬁjg %z 3 % 7 3 . )]

1 -86.5,43.4 15.7,90.2 64,33

2 65.5,82.4 41.6,95.4 36.7,41.2

3 112.8,-8 186.4,28.5 17,488

4 116.8,-9.2 71,22.5 153.2,-30
-91,136.2 127.8,57 84.4,127

6 136,82 236,-33 30,40

52



10
11
12
13
14
15
16

18.5,33.6
-50.5,99.4
11,21
34.5,154.6
124.2,135.4
100.3,43.7
62.8,-1
110,-78
167,-55.4

76.8,10.5

-55.2,32.2
-99,43.4
43.4,51.7
-2,17.6
-35.5,63
44,44.3
3.7,51
59,-47.2
166,-110.6
138.8,72.6

34.4,-43.5
-55.4,32.4
183.8,3.4
29.5,63.8
33.4,-62
86,45.7
56.4,63.5
1.8,88.4
22,-30.6

-32,76.5
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% 4-4-3 g kM EF P REESFFRRE
L ] R HFRE RS F M EIRE LSS F
1 0/6 0/6
2 1/6 2/6
3 1/6 1/6
4 0/6 0/6
0/6 0/6
6 1/6 2/6
7 1/6 2/6
8 0/6 1/6
9 0/6 2/6
10 1/6 2/6
11 2/6 0/6
12 2/6 2/6
13 2/6 2/6
14 0/6 1/6
15 0/6 1/6
16 0/6 1/6
NP 11/96 19/96
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3 4-4-4 % RE R S OIE A ORZR TR SRR K
L ] % — 3 E. % = 3
1 62,49.5 109.6,30 91.5,41
2 -10.5,69.5 62,5.5 3,41.8
3 95.4,-8.5 133,-24.5 96,17.8
4 92.7,1.5 34.5,-36.4 10.4,19.5
126.4,41.7 81,27.5 75.6,46
6 81,31 105,48 53.2,16.5
7 69.5,-11.5 148.4,-3 61,76
8 37.5,-5.5 51,12.4 134.6,21
9 -4,-4.5 -47,15.5 -91,-12.5
10 15.6,7.2 38,30.5 -1,29
11 156.4,54 26,2 90.7,15.5
12 23,43 54.2,9.3 53.7,-6
13 74.5,14.3 -68,52 13.5,18
14 151,128 134,56 7.5,79.7
15 -26.3,-44.2 59.5,-32.3 47,-50.5
16 21,-64 61,-43.5 -62.2,-44
?,%gﬁjg %z 3 % 7 3 . )]
1 -78,5.5 42.2,19 78.5,32.6
2 82-12.7 103.4,42 91,103
3 39,39 75,38.5 147.4,149.4
4 56.2,-11.5 110,7 15,-16
92.5,-114 10,26.5 90,-3.5
6 22.5,63.4 51,25 -25,42
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10
11
12
13
14
15
16

118,23.5
-12.5,-42.2
59.4,32.3
29,-5.5
73,35.5
20,12.5
20.2,102
24.7,35
1.5,40

131,-21.5

143.8,61.4

3.5,80.5
-24.4,12.5
91.5,114
54,-20.4
-27.5,-12
28.3,9.5
31,28.5
-54.5,25.5

-11,-28

14.8,117
23,-8.7
39,31.2
73.5,-3.5
24,39.3
61,-48
96.2,20.5
36.5,52.5
-26.3,120.5

-12,-70
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% 4-4-5 S F W L 2 3 A MR T B R B S
R ¥ - 3F % - 3 ¥ = 3
1 34.5,-45.5 154,-40.5 64.8,16.5
2 144.4,228 19,30.7 164,5
3 21.4,73 10.4,35 164.8,547.6
4 102,-443.6 17,-10.5 171,-27
-7.4,67.7, -70,112 -118,108.6
6 128.8,43 275.8,79 41.7,62.4
7 -25.9,89.5 77.8,50.7 21,44.3
8 31.5,43.8 -3,51.4 101.9,53
9 15.6,-27.5 101.4,-14.5 -21.4,11.7
10 190.7,255 42,10.7 107,111.4
11 37.8,-21 123.5,-35.5 140.2,-8.5
12 152,57 68.8,8 28.7,29.4
13 70.2,-37.5 8,22.8 63.7,36
14 61,-25.7 16.8,-7 17.5,57
15 156,-18.7 13,52.5 -57.5,134
16 8,53.6 104.6,10.5 184.8,24.6
?,%gﬁjg %z 3 % 7 3 . )]
1 -86.5,43.4 15.7,90.2 64,33
2 65.5,82.4 41.6,95.4 36.7,41.2
3 112.8,-8 186.4,28.5 17,488
4 116.8,-9.2 71,22.5 153.2,-30
-91,136.2 127.8,57 84.4,127
6 136,82 236,-33 30,40
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10
11
12
13
14
15
16

18.5,33.6
-50.5,99.4
11,21
34.5,154.6
124.2,135.4
100.3,43.7
62.8,-1
110,-78
167,-55.4

76.8,10.5

-55.2,32.2
-99,43.4
43.4,51.7
-2,17.6
-35.5,63
44,44.3
3.7,51
59,-47.2
166,-110.6
138.8,72.6

34.4,-43.5
-55.4,32.4
183.8,3.4
29.5,63.8
33.4,-62
86,45.7
56.4,63.5
1.8,88.4
22,-30.6

-32,76.5
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% 4-4-6 EEHF F R IR - HEF P ERTE S FLPRESE
L S R HFRE RS F M EIRE LSS F
1 1/6 0/6
2 2/6 2/6
3 1/6 1/6
4 1/6 0/6
1/6 0/6
6 0/6 2/6
7 0/6 2/6
8 1/6 1/6
9 1/6 2/6
10 2/6 2/6
11 2/6 0/6
12 2/6 3/6
13 2/6 3/6
14 3/6 1/6
15 1/6 1/6
16 0/6 1/6
ENE . 20/96 21/96
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R EE P RTE S F N (PR

18

. 4-4-7 ¥ e # 1%

a i ts il

P N T 11/96 20/96
R E S MK 19/96 21/96

e AR EEY N(0,0)3F 8 HE D
FHERE I EAA ) 0 L7 AAFTPRAEER S FeIERS R R
4-4-8 0 B @ & TR E R B P 63 2 MR AR ¥R
O WP R B 5 457.40+114.16 (cm) ~ ¥ EE ¥ ok W & W
B OBE 3 L 461.11+124.86 (cm) 5 ¥ EE H IR B R (& P B IE
g 5 689.70+£282.71 (cm) -~ S F F 3k ¥ & 2 PR E Y Z

”

536.07+132.42 (cm) - #-H E & 74 &~ t T ¥ % i

aﬁi’ax % (p>.05) o
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# 4-4-8 e FokE #4 g R F RS
o seH @R R A B RE R &
1 598.08 543.55 502.71 681.77
2 443.18 734.57 506.46 502.29
3 362.62 1474.39 677.98 510.73
4 291.44 996.03 354.48 500.96
722.88 816.77 572.34 645.09
6 452.69 944.83 430.83 619.55
7 510.69 392.78 710.94 852.44
8 493.85 504.06 375.79 362.87
9 458.01 433.48 292.34 472.65
10 305.71 762.63 344.20 600.13
11 389.76 638.67 468.50 513.83
12 359.62 541.92 289.00 476.07
13 462.25 375.79 416.16 598.45
14 411.81 442.84 572.12 275.33
15 614.85 770.13 411.66 480.53
16 441.02 662.83 452.33 484.41
(¥ = 2n8)
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. 4-4-9 & & R R %

BOMRE OB AR B4
T P T ¥a $ 457.40 689.70
(N=16) =% 4 114.16 282.71
t5 Bl T o 461.11 536.07
(N=16) £ % X 124.86 132.42

(HE = 2 5)

%04-4-10 B GEH T ~ G Rl B A U R B S

v I8 T 35k ¥ A t p
BT EEH -3.71 142.09 -.104 918
i FZEEs  153.64 313.78 1.9 .069

(N=16) , a % .05 p< .05 ““p< .01

Mgt s G REIR S FLFEEAREELREY A
gk Reole d W 2 EHpE 2 I EHPP RAES e R
HAEEERASGEY LI FE e I E R AR
ho B 4-4-1 3 4-4-80 JLW P hA T 0 Ao 1R E B R
P EYR P ERAES Fm R XY #haE B k] ES
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B ts il

£ % (cm) # £ (kg) ¥ B (cm) # £ (kg)

1 15 167.20 52.80 168.10 53.20
2 15 172.10 65.70 172.30 67.90
3 17 166.70 57.00 165.80 57.90
4 16 183.50 61.30 183.10 64.20
5 15 168.00 62.00 167.90 64.50
6 15 163.00 48.40 164.10 50.50
7 17 172.30 70.00 171.90 75.70
8 16 180.00 60.00 179.90 61.60
9 16 172.60 66.30 172.00 69.80
10 16 174.10 75.70 173.00 77.80
11 15 190.40 67.90 191.90 69.80
12 15 169.40 58.20 170.20 60.90
13 17 176.20 66.60 174.40 67.60
14 17 172.30 67.60 171.60 65.20
15 16 176.70 66.90 176.40 68.80
16 16 168.70 60.50 168.90 59.90

(N=16)
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