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Effects of Ballroom Dancing as a Recreational Activity
on Postural Control

Yu-Ting Huang
ABSTRACT

The purpose of this study was based on dual task design paradigm to investigate
the effects of stance postural control for ballroom dancers under the conditions of
auditory interference. Twenty college students by each group who were active in
ballroom dance, active in the other exercises, and sedentary students respectively
volunteered to participate in this study and were asked by randomization to stand
quietly in one foot with eyes open (quiet stance), quiet stance with the interference of
the bar counting of slow music simultaneously (quiet stance with slow music), and quiet
stance with the interference of the bar counting of quick music simultaneously (quiet
stance with quick music). The Catsys 2000 system was used to record and to analyze
center of pressure displacement in the parameters of mean sway, transversal axis,
sagittal axis, sway area, sway velocity and sway intensity during three periods of
balance control. 3 (standing condition) x 3 (recreational activity) mixed design two way
ANOVA and the least significant difference post hoc test with an alpha level of .05 were
adopted to analyze the statistical differences. The results showed that among the three
groups of participants, the mean sway during both the conditions of quiet stance with
slow and quick rhythmic countings were significantly less than the simple condition of
quiet stance (p<.05). Regarding the performance of balance control, the group of
ballroom dance was significantly better than the group of active in the other exercises
and the group of sedentary under three standing conditions (p<.05) besides
displacement of sagittal axis during simple task of quiet stance (p>.05). The findings
indicated that the performance of one foot balance control did not regress when it was
combined with the secondary task that demanded attention under the interference of the
bar counting of music. This study supported that ballroom dance as a recreational

activity indeed enhanced the performance of stance postural control.

Keywords: ballroom dance, recreational activity, postural control, attention demand.
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Dornan ~ Fernie fv Holliday ( 1978) % A 2 5 #H % &
Bk F LT ZRTEFNEY DRFFEELIPFRERRS
oo R B L P RERERLE ST E S TR YRR
F oA AR A ;_ﬁ%]%",i eEodwm er R T 2 REAER

woH o B E SRR Mg

PR T R R F - B2 T g
FH ALV R D PR L F sk T FRA KL RNF
AP RUFLEFR BT EHARY - TERE S F -

=1
F
pi
f
B
|
=1
7

FHEE NI BEFRARL Y S
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R S oom P T s £ ( Geurts & Mulder > 1994) -

Jansen f= Keller ( 1999) % 45 &1 g m L & i 4 A3 v #
e E B R OAF - i N s TP W 10T B AR RO o
AL R ELE A FALREELELNNE 0§ 2RI
£ p AL et bRy o g RIS RYER R DR
oo BRSPG RIS g EEFRLILNA

Brauer - Woollacott f+ Shumway ( 2002 )

445

>~

fog o T

e 4 XA R Fe LR LER R EE

Fogod oo 15 iR X Ao 13 T gEa 4% g

{
iy
F_k

Bp b P kAR RFG L

Ay

Ex ¥
FPEAERXRFT O RN ER YRR TE RN BN
L

Fe s & ¥ XFRALAS AF R P 8EFRTE
XPFP X AZEWRFEESDEAL AR KR THF AR
i TR T E R TR AL Ry ROE KT K
2 R F R XEL-

% Vuillerme ~ Forestier fv Nougier ( 2002) % * % 3 F
PRRELIARE P RIE RF DR FL AP 0
< g4 PR LA E > AR E R DES
Plgr b v B > 0% A R ¥l movE 3 R ¥ ) oAt o4
R e LY v R F BEBERY AR ELEGEE D

AR E I RY R RSB I EE AR R R
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24 =

$ 7 & MEEE RS T

M EEHsse 7 @A EEH (Standard) 7 &

= f % (waltz)~ i ( foxtrot) ~ # 3% # ( quickstep) ~ 4
* (tango) % &+ 4 #F § % ( viennese waltz); & 7 # ( Latin)
I ¥ (chachacha) i ¥ (rumba)~ % ¥ ( samba) ~
Pt £ # (paso doble) 2 H # (jive) ¥ » & 5 L % & #
AT LR o RATE (1997) ¥ dp I E A F G o S T
Bp b1 ¥ 7R OB B o RN E L E G R
A R P m g A R E S bAoA B

LA B B LN 0

(\x,

A B S TR
S N7 Ik I BRI - MR D I S RPN S A A
R R R B LW RE s R PR ew B R &
LR E Y o P RS RN R L RAE SR
FAoR L WHR g 2 B FD R B R e L

T R WA L R HmAF P EET G Ak - R
At g o e LR E L WKLy - BRE R
BREFHTEREREF LG ER S LEY G S B E 2
W g 22 (£&2 I EHELT - BF RTE A FE D K
T R 32 £ R oo

PREhE R L : b R MEA RAL AW
wF ol RFAFE - BB ERE S BEE L R H O o
IR E oY R B e bR ’7’?\;4”\7{ﬁ3a35\‘”%’ﬁ1j’_ﬁ
F-oRLEHFRL RV REEY £d 0 EF - 3 1K
B A B TR TR ERE S B E E TN
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TR FIT D R HEFEES G
TRIE A e R PR F T R RN RS
e E L d 2 oo enw 24 #H (walk forward) A
WAL - A e E LS L E s R E B
- g T oy d BRI
wom TOE ch sl o S YR o e
IR A S R S R R ER G N R A
&g g PRBEFEDN- AH S L EEMOE NS
B G A S PR s SR I SR
GO R PP E s e B AR P e B
HBrwrx ol a g wakdHhE A2 AR

SRS L = cI U T L S A A O -

AR IE o L @ B g Wb T B A L g F B

)

%
.
N

puy

o

@ s>
e [N R e

oLt

%

contrary body movement» CBM ) & 3 j
TECE T/ T g i B o H o ok
T gk R AL v AR

&
B D U g

—

o

—=

ot
94
=
B
b
:.\‘\
[
Rt
el

¥
=

R

" RE R ALY N AR A S
- LER > R L M Ehd B oo AR R s B kT
IR REBAETE AL HFHIF TR o EFREEDE

1. % € & 3 2t % > L4 5 2 % EF g

Ji

S S S

o

5

4

EAas g B3 2o @S I F HER FE

WOE brpr o B P o o> 2 (L W% E S oo £ v B A

oo AT - BB R T 0 2w E KR T ) 4. o

W0 SR AL S BMEHNEPS o E R A Y B
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6. £ v B E I - % F =
A (2% ESFYRE LR A
RCEECRRIE N S S LD
change ) % # ¢ &
AREEE A - BARESE A
COE . S (L A L
fr Chen( 2003) 3 = & % # &
W g E O PR R R EEH
N EE

T RhBA P ER AL &
N Bk B I
e 3F # 45 ( anticipate beat) > ~
e o oo

( quarter turn

=S
-
i

e

[CE

B B

N

=

th 2

21

) rie B i o (progre

"E

A

SR SR AER LG - K

Bk A A A5

»

<

>
&

s

i)

#
#p

\L.

groE w4 WP RE s 4 R E brobr W
BT B
= X # H (left foot close

17

o

’

E v 7 i

£

% =
B E A
U

zl ¢

7

kT b b b
B 3t AR B oy 1
R S S
R
%;{\gﬁ% N
B g n 4
R R

|

=
N

A4

"

s

L £

P A

KN
2

) ;_E_

g

fjfa{
[T
-+ L
Pk

'

el

=<

£

)

I

ig

iERE

“

2

( Huang ~ C. Y. Chen & D. S. Chen > 2003 ) F
e % B ( Howard® 1992 ) Chao

b E R % 2 # % (reverse turn)

L
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T

D

i

s

A B kT s BEEFERE L E L RS AR LN AL B
# Bk » 83 #

SN B SRR S SER G &
B # fp i) ( Fitts & Posner: 1967 ) & # & # P » 1 B
FoER B B R ARELT LI o e RS
AT s B R AR E R SR o W A D

C E A TR F RIS R ERY T

* E ¥ X 43 v £ 4 (Rankin> Woollacotts Shumway-Cook
Brown > 2000) W% & % £ 2 & & & Hh & L T8 F 2 5
M 2 HTE3 FROBREAME v H T R R
LA amgdl o AR REER Y 2EE R T A
LARAREIRF R EETHES R MEEE S &
THRREREESE Y - REE F R RERY R
B F e o e E B EE X Tl T

T IR LE S RFEESHTE TR ASNT R
S e X H H OB HE LT g 42 2R
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F- o8 - R R %

AR RAREEESRE Y - LERFZ EER YR
£z e & B2 20 %835 60 % 18 K3 25KF 4 2
z. - A F2 BRI AEHFLERHEL - R R e
B 2BE VY REEEH2Z2FTALE 12805 % 3 ) @t
FOoOEVMFUERSEG L - BERE R LT - KRR
EHEE 3E 0 E X FEFI0AEN L F I RER Y
PR L% T 325 R EABT 2 RFTERE - F % EN
—'ﬁiﬁ&ly“f’r‘é‘ﬁﬁﬁiiéﬁzﬁ%%l%é‘;&r%lo
% 1 %‘;’,@ﬁ»&‘:&»iif?i?’]éﬁ?%’}%c-ﬁ%i?jﬁﬂ

£ % (F) O G weE (2 7)
SR T A 1 SR T 1 SR T A 4
B% AR 21.55 1.88 165.48 9.46 57.95 15.96
- i E P 20.35 1.84 168.45 6.84 62.26 10.78
BEE YR ¥ 21.85 2.46 161.60 5.81 51.25 7.04

FHRECFETHEIRS S 5h 0 L Ly RPE YRR
RF AT TR AR AR FRFLY AR TR F R EE
BEE AP IRBEHRPFERTHEGEEE KRR TE DR
BA R GRS G 2 M AR DR RS LR T
?,ﬁz;t%c-gi’ai%‘%ﬁi@ﬁifﬁﬁ"#Bf’ﬁ?m#}ffﬁsﬁﬁé?'”ﬁ°
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- R R &R P EAR 93 E 3 60

S ¢P ERREO93E 3 10p 3 30 31p

SR &S B AP LRRE ALY 2 R E RSN
VR KEMNREF BB AKIT R PR L
Al 2 20 R B R RER

)}W
Jui
0
i
AR
IR
1%
=
N

4 B3

A F TR 2 F %k REBEEXRGEFF L. RE KRB
AT g fE o pl £ % 3 ( Catsys2000 T = H # & & ¥ > Danish
Product Development Ltd. )~ - B B T £ 4 £ F B % ( sway
force plate ) 4- B 1; 2. Bl £ %k % % & : TOSHIBA £ ¥ T "4
S s P EE- BB B 253 F R @A
T oA BB kR s T - 2 (Caysys2000 1.13 5% )~
Microsoft Office Excel 2003 i F # & 45 & % -~ SPSS for

Windows 10.0 % % 2+ & 4% #ic ¥ -
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B2 /T %= o~ *E- B2 KB R
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\\\?{r "mk-

-l
-

¥
N

A

owo& o~ F &R ARE R

AL R RFERBEALH RPN = B FE T
fe b 18 3 25 k2 Rent &84 S 23 %% 4
20 2 % B R R EHE R o~ 20 2 K E - HR BB F #
20 Fm EHB YR F 0 X360 2 A R %R E A F 0 R
R RS F N LRFOFRFEE L BKE R R
P E R ARET RE TR DORD X BEF R ET
N A A A I S T T R S 3 - IR
AP LR &R FUNTHEIL P E R RSN
PRk P A RFREZERFRRE2 FEFE - 2R %
HFEB TR S FRFLE L TR AR AT R
L3 7m0 E - FHRE AP NI FRGBA
Mok 2 Ak 2B k2 AR ERER 4 EFH S
e H L2 T e R 2B R SRR
wrH R sz B oRFERP 0 T EE L
i 4 Bl B 355 ke dhF ELIRYFHET
FEOE L2 i R RS AR S
REYT+# 7 ST RIPEFEFESH TR RET W E
R Gk RN o i F R E 2 TR
oo B 456 e FREFTHRET O EFFEL
oz THEA A RR o R RF N B R R REE
T A RFEFEFEESH ORI Y FE 2R
ok RP o R FEEE L2 TR
45 7. F & K E 0 F A - ARBFE BRI LA
EORET - e
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%) 33

P I & ~ T e®E LT

AN PR % R F RS Catsys2000 1.13 5 0 T fr 42
TRE AP E LR ORET EERA P T BB
FE 4 ( mean sway )~ ¥ # L & §E 3 ( transversal X )~ & R #h
#i BB A ( sagittal Y )~ # 5 f ( sway area )~ 4 # & & ( sway
velocity ) fr #t # % R ( sway intensity) & T § i 4 45 #% o
F’Zf"“,f”liiﬁii%liifﬁﬁ*#ﬁ*%’igﬁﬁPﬁfﬁﬂa?éﬁéi‘ﬁﬂ
hdg i st A4 b s X - R L Wt T3 8 B kA

7 (two way ANOVA ) ¥ i % b e ik P & & 78 B & 2 ~ | 3

|9

P

ZEeE T E TR TE AL 2FRLRF NI ER 3 0%

YRR OEF o Pliea L H B AR kT L e ) T
B B F W E B ¥ % (leastsignificant difference test> LSD)
BEFE R Py AT FRER L a=.05-
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1

= 8~ PR OE R £

25

Mo Py 2R ER 93 & 1 L1 i % E o, 93 &£
T2 L ARV ERLERTRDR S 093 &3
R %R e F % 93 &# 40 35 PR OE ™ 0 93 £ 6
PRNF L RREL O FEF LR AR S
93 &
1 |20 40 |50
s B 38 B
I.J_I’Fig-f% I
3. E R RS
s
p
4.5  F ok B N9
|
4
6.4 4 7 A2
Bl S: H ¥R Hm>EFFETRFEERZ




VS T A
o

A%

[

pow

pe

g

—_
41

K

=z

gt

%

AR E g EHRARFHEEREEF - - KLER FERER
ﬁ;azoa18%125%1%%?455_@1;&{%51:;,@
ek (80 fy ) BB B F ESHTEFRHLT R
TAE T i AR E TSR B FE A - W b B A -
Fhficd BEAE S P oo fF P B & H N R D
AR g S d M BT RS TE SRS EHG A
SN S S R A A - T S SR S
F o8& o~ F R HE LA F g

AP TN ZER R ER I EE 20702 18K I 25K 2 <
L84 Az k22 ERT NEREZ (80F)
Ll B O sl VI R R I TR R I A
4 4% ( force platform) & Bl = = B 4 ¥ < = % 0 §F
TR E AT RS T R TR E AR KR
o % 3 ( mean sway )~ ¥ #h i # §E 3 ( transversal X ) »
Fodh f # BB 3 (sagittal Y) ~ £ # % f# (sway area) ~ # #
B (sway velocity) £ H # 3% & ( sway intensity) % = 3§
B E ke
EEIYUEEREAEAES - BEH FHETE YRS
FoFeEHEE L L R R ET R
X2+ e dpf B2FH2 Tt BPlFE o AL
ST o LT R E 22 LSRR SRR
e o4 2R e R - RA ST LA R 3
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Z 2 F R H KLz (804 ) T @R FE LD k2 Tk
LR 1
B% %A A - HE B £ F # 7o
RS & % T3 gk % & X R 3 & X
EEE-E 7
(mm)
5.14 1.84 5.50 0.95 6.37 1.62
B 4.33 0.80 5.20 0.76 5.35 1.55
C 4.60 1.03 5.07 0.81 5.05 1.11
B ofh o & e A
(mm)
2.18 0.41 2.73 0.33 3.02 0.60
B 2.19 0.40 2.71 0.41 2.70 0.59
2.23 0.40 2.81 0.53 2.60 0.47
S RN g
(mm)
4.20 2.00 4.18 1.00 4.98 1.52
B 3.25 0.79 3.86 0.73 4.04 1.52
3.54 1.07 3.61 0.76 3.78 1.04
i @ ff (mm?)
223.35 68.51 347.10 92.34 458.50 203.15
B 232.55 78.10 332.85 86.73 348.40 181.24
230.75 69.83 312.20 97.25 305.35 113.78
i B # & (mm/s)
A 14.21 2.59 17.79 3.27 20.23 5.56
14.62 3.09 17.93 3.88 18.37 5.18
C 14.83 2.76 17.70 2.91 18.45 4.62
i % R ( mm )
3.78 0.81 4.60 0.80 5.55 1.69
B 3.98 0.65 4.65 0.65 5.03 1.51
4.07 0.97 4.75 0.84 4.76 0.92
x 1A E L T g
BE &I g+ RhedpF &+ %
CH Lsh= T+ fhr 5 &3 4
2. £ E R H EAF 20 &
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2 030 b S EHFE:EREERALE LR E KRG
¥R A THELE A
$E %R MS F n? Power

EE=E Ny

s oy 0 10.87 11.82% 17 .99

& o D 12.43 4.70% 14 77

e 1.57 1.70 06 51
B ofh H B BE 3

s B 0 0.23 2.00 03 .40

R 6.30 14.91% .34 .00

o BB Ox WA A 0.41 3.57* .11 .86
LN R

s o o 11.98 12.20% 18 .00

RN 5.56 2.17 .07 .43

s B ox BB A 1.13 1.15 04 .35
E

o Mo 0 55760.22 7.33% 11 .93

R 320988.47 11.66%* .29 .99

o B x @B A& 37820.51 4.97% 15 96
o ® #E R

s Hog 0 3.65 1.17 02 25

TR 319.70 8.08% .22 95

% ox BB Ox @ & 4 A 10.30 3.31% 10 .83
B B R

s o 0 0.22 0.34 01 10

RN 20.91 10.57% 27 .98

s B ox BB YA 1.79 2.78% .09 75
e N? = R % % (effect size)

df = 2, 114 "df = 2,57 ; ‘df =4, 114
*p< .05
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- o~ TR R

T BB R R R BB AR F R
B AP I R % ot ¥ A E ¥ ZE (Fu.,
114y=1.70 > p>.05 > n2=.06 » Power=.51) > ¥ g & {7 & %] F 2
Bk ko o B EF R HR(FL 149=11.82>p<.05>
n?=.17> Power=.99) £ 72 F & & 4| & ( F», 57)=4.70> p<.05 >
n?=.14> Power=.77) =2 ¥ ¥ £ R L # - F £ " & T 5
RA R 2R AETEREGER? - L2+ b g #

+ 4 (4.91+1.00mm ) /) * ¥ & 3 = (5.67+1.58mm ) ; ¥ &
2+ Boe dpF BT E(4.9621.17Tmm)x ) T H L 2 (5.67
4

+1.58mm ) d ¥ L H L 4 Pw o dpd 8T TGN
2 H R R g #F R T BHENE
20T fEae 4 e 2 R E A E ATHEERERY o REEER

%‘3% (4.6941.32mm ) & — 4L & # "ﬁ ( 5.26+0.85mm ) #H T
Frg i 4 3 LB (p>05); M EEEAEAF (4.69+

I
1.32mm) ) » & #F & ¥ f § (5.5941.53mm) > &= W% % & &
g2 TRyl B REER YR F (p<.05)-

SOy K odh il B R
YO b i B BE
30T % e % 5 &E“ 7 iE &*F‘— ¥ i B ( F(4, 114)=3.57 ’ p<.05 ’

A DRBFT AL R R B

n*=.11> Power=.86)> % % £ & 7 § ¥ 1 & »c % » {7

(- D &z figsmE®aitrxsx?  HEHEFREREE (Fo
114y=0.15> p>.05) & - o | ( F2, 114y=0.44 > p>.05) %
A FLE 0 BEH VA (Fo 114)=7.70 » p<.05)

By id o wmit-HerdziRead@d i gt
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R K T o N R R R
% T 38 (2.70£0.59mm) 2 § Lz + w35 £33 (2.60
+0.47mm ) ¥  H Kz = (3.02+0.60mm ) 2z ¥ #h #H & §E A |

PIRTLE ELRBEUGHC S RSB S
Lz iarTfFadla s P yEE L2 -
(2 ) @ & 3 fi ch B % 1 &8 » % ¢ > B L = (Fg,

s71Hy=17.17 » p<.05)» H & # = + & v 4 3 % = H ( Fpa,
579y=8.00> p<.05)> ¥ & 3 = + P w 3§ £ * 4 (F 57)=7.80>
p<.05) ¢ = B2 B ¥ EHF LR E- HRFSL @
%ﬁii%“@°&“3§%ﬁﬂﬁ%ﬂ, LR

| 4

e ¥ X2 2R R REHREEAEAEF (2.18:0.41mm)
- i@ oy (2.7320.33mm) FHE ¥ LR AR HREARA
¥ (2.1820.41mm) # & & & ¥ ff ¥ (3.02£0.60mm) ~ F &
FLE P AREERAF S - REFF g ERY R F 2
i3 d

b A o B RFEEESEF AR PR ER Y 2

H 32 T gy dla 4 R - dFF

e d JFE M nE B A K A HE xS+ Ror o dpF BT

g BRI R A ( m
e

e
g
+%
o
i)
ok

(
7040.59mm ) < F B ¥ £ B - r R %8

TREEEAEAE S AN AR ERY L R g R
L T Al R - R YRR ER YR o
1 iE

L R I I T N
(
0.53mm) 5 ¥ £ 2 ; WRHE A A4 (2.23:0.40mm) £
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BEH YR EF (2.60£047mm) » § B F L& > BEEE
AAEF - REE F 2 BT E YR H R MRS RS K
AREEERAF L %

Rophfied s dp? H 22 + 2 dp
: #

goE R Y E

-k

It
M
¥
i
‘%g
P
h]
[y
&

ok Gk B R R Y Rl AR S K- A ¥
R A L T A oo AEHFLE (Fu,
114y=1.15> p>.05> n2=.04 > Power=.35) > F g & 7 & %] F+ 2

~

\
-
‘;1‘\
5
3
ik

Bk F R BESEFRIFEHFR(FL 14)=12.200 p<.05 >
n2=.18 » Power=1.00) i & % £ B -k & o v & T 35 8% IR &
A p W HFEHR Y > H L+ P 2 E (3.641%
0.96mm ) /] * H & x = (4.45+1.58mm); H & = + K = i
# 3+ % (3.71+1.11lmm) + - *> H X > (4.45+1.58mm ) ;

LAz s R ki o L
I AR o U A
20T fEay gl 4 B R E 22 Tl 4o

mls

g

g

o4

o~ B ow f

R G o RE Y PRI FET R R R R IO

F_L

Yo kot ¥ LB (Fu 114)=4.97 0 p<.05 > n2=.15 -
Power=.96) & % # & (7 § % 1 & »c % A~ 9

(- ) a2 oE»i 2% HERERA Y (F
114=0.27 > p>.05) & - & &F & 4 (Fp, 114=1.29> p>.05) ¥
AEHFALE D aERF YR F (Fo 114=7.66> p<.05) &

¥ LP - #HeiFzm R eg@s yggs®ps
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Foo T A MR e ff 2 R+ e R
(305.354113.78mm?) ¥ ¥ & 3 = + H v 4p § % F 3§ (348.40
+181.24mm?) % v H & _# > (458.50+203.15mm?) 2 #H£ & &
L2 HFALE RLRERYRE Y L - BSERT
#HE LB 2T Al 4P R H ii&i—‘ﬁa
) E R A g HE OB 38 s %P > H K 2 (F(
s7y=15.24 > p<.05) > H & # = 4+ B r 3 F & * 3 ( Fe.
57)=5.11>p<.05) 8 & b = + B v 3 3 £+ B (Fn s7)=4.49
p<.05) # = i = HF R P EHFLE  wk- HE&Fr=z

2R ZEFRE R LT HEE T DR G ff DE R AR

i

o H R oz R /% f%i?ﬁﬁj(233.35i68.51mm2)

o=

g- s R % (347.10492.34mm?2) F E ¥ L E R E R EH
# 4 (233.35_68.51mm ) B ok F & ¥ F (458504
203.15mm2)#’ﬁ§s;?3‘§7iﬂ MR ERRERE F - R E S
¥ EEHYRF 2R HL 0 - RERE 2 RE G R
L ERER YR LB ) BAREETRRE L A RH
Gof 2 H L Tl 4 R - mE R - R E B
2 B T gl 4 B R ER YR B H D
03 A H sk Mo odp B2 F R R

&
® & & "ﬁ (232.55+78.10 mm?) & - 4 & # "ﬁ (332.85+86.73

mm?) 7 B ¥ 4L L R%E Jf%i?ﬂﬁﬁ (232.55+78.10 mm?2) ¥

EER YR F (348.40%+181.24 mm?) = F B F LB > 2 W%

EEHEREF - RERF R RERY R RSN

TREEERAEE AEB G Y OHE L e TR

2 E gy Al A R - BE R R EE YR B H
+ %

3
(s}
P
Wi
f=d
F}
=)
/\‘f&
e
|4
+
R
=
=
R
\"'ﬁ

%iilé”ﬁ’i’@]'{%
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i —?5 (230.75+69.83mm? ) £ - 4 F & '*Ff (312.20%

?ﬁ
4‘}‘@
5 %
s

97.25mm?) § M ¥ L B2 M E R EHA A K (230.75£69.83mm?)
g g e Y F (305.354113.78mm?>) » § H ¥ £ & > ' A
FEEARAAEF Y - LERFF 2 RER Y E LR H
WA REREARF RS A Y E L e gD
#L Tl B - RMER R RER Y| A

S

F_L

R g R R Y R ET RS R
B kT EHEF LR (Fu 14=3.31> p<.05> 12=.10>
Power=.83 ) & ® & & (7 H % 31 & »c % A~ %

(- ) a2 aE»i 2% HEREREA Y (Fo
114)=0.81 > p>.05) & - & & & ¥ (Fo 14H=0.11> p>.05) %
AEHFLE D aER YR F (Fo 114=5.24> p<.05) &
hiereFR bREF TR ¥ 2 F

W K T B R R 2 R o i B
# (18.37+5.18mm/s) 2 ¥ & 5 = + w45 3 & * 4 ( 18.45
+4.62mm/s ) ¥ H B x = (20.23+5.56mm/s) 2z £ & % B )
T HFLE S RAREH VR EY L REERY TR

s TR S SR

B A G och H % i B e %k ¢ H OB 3 2 (F(

57)=11.39 > p<.05) > H & = > + W o 4 § # + % (Fun, s7
=4.92> p<.05)> B B 3 = + w33 £ F 8 (Fo s71=5.84>
P<.05) p = fa k= B ¥ L E LB
Sr B L F B R TN MR bR PE R

BH X2 TR RFEREREEF (14.2142.59mm/s)

N
7
P
(ﬁé
|
W

G CE R A L i
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%
|
P
s
¥

, X
= B
t

o
=k =h ok
3
okt
fa
Fem

T A
@)im

p@

# A

BE R AR
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p<.05

16 Hf o F@ e A b b2 +he fpf BF P2 TRV RFEL L

fn i, A Tiofe H#B® A a3bl  a3b2  a3b3

a3bl F'F R4 5 A 20 230.75 69.83  — * *

a3b2 - HiFH "ﬁ 20 312.20 97.25 -

a3b3 m#E# Y If "ﬁ 20 305.35 113.78 -

*p<.05
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2 17 HFERAERFESH L E 05 F R HA L £

BB AR SS df MS F
2 F8 (A)
bl (R%ZH
o, ( *E 3.96 2 1.98 0.81
A
b2 (- ki k) 0.56 2 0.28 0.11
B b3(EEHYH) 43.99 2 21.99 5.04%
#Fe Al (B)
tal (H &xb2) 366.17 2 183.09 11.39%
ta2( B 8z +he
N 168.55 2 84.28 4.92%
g )
fa3( H Kb P
145.88 2 72.94 5.84%

s #E)

*p<.05

2 18 HFERTHFREREFTRFLFLERAFL L

fn i, AHc Tio# EB® X alb3 a2b3 a3b3
alb3 ¥ &z > 20 20.23 5.56 — % %
a2b3 ¥ &b+ dp 5 &

-3 A 20 1837  5.18 —
a3b3 ¥ ¥ xp:+Pw fpf #

-y 20 18.45 4.62 —
*p<.05

% 19: gaﬁvi}ifiﬂﬁﬁvi“l&i i"\.k':_\ilé I‘Lﬁ'&#ﬁg £

o Afge Tiogg B Z albl  alb2  alb3
albl B'Z AR & 5 20 14.21 2.59 — % %
alb2 — 438 6 ¥ 20 17.79 3.27 —

alb3 mi¥# ¥ If & 20 20.23 5.56 —
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200 HFPERFFAYL LT L2+ dpF BFEF R REL L
fme A#c Tioge HEZ a2bl a2b2  a2b3
a2bl F'F AR 5 5 20 14.62 3.09 — % %
a2b2 — 4iE K 20 17.93 3.88 —

a2b3 miE# Y I K 20 18.37 5.18 —

fe i H b2+ B2 TRV RER L

fmts, A Tiodk B FL 0 a3bl  a3b2  a3b3
a3bl F'Z %A A % 20 14.83 2.76 — % *
a3b2 — ALiE 6 ¥ 20 17.70 291 —

a3b3 & @& ¥ 1§ 20 18.45 4.62 —

#0220 bR RRERFHES I B0 R FR A PTFEL L

%8 ¥R SS df MS F
2 F8 (A)
&bl (RE4#
o, ( * 0.90 2 0.45 0.91
R
b2 (- g b ) 0.24 2 0.12 0.32
B b3(REH Y H) 6.44 2 3.22 3.06
wH A (B)
tal (B &xb>2) 31.42 2 15.71 11.34*
ta2( B 8z +he
N 11.24 2 5.62 5.38%*
ha )
tad3(H Xk +Pw
L 6.31 2 3.15 3.79*
IpEEFIE)
*p<.05
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2 23 FEBRAOEHYGELE R 2 TR RIEL 4
it Ade Ty fR%¥ A albl  alb2  alb3

albl B'Z 45 5 5 20 3.78 0.81 — % %
alb2 — 438 # X 20 4.60 0.80 — %
alb3 @8 ¥ I & 20 5.55 1.69 —
*p<.05

0240 HFHBOEFAYLACE b2 he £ T RIS £
‘it Ade Tiofke B a2bl a2b2  a2b3
a2bl W'Z R4 A A% 20 3.98 0.65 — % *
a2b2 — ALiE 6 ¥ 20 4.65 0.65 —

a2b3 & @& ¥ 1 4 20 5.03 1.51 —
*p<.05

2025 HFRBESGE AT Rb b e ST R TRV RER A

A Tiof EEF 0 a3bl a3b2  a3b3

20 4.07 0.97 — X *
20 4.75 0.84 -
20 4.76 0.92 -
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LEF A2 nEm e R EFSHIT T FRHDT RHE
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Bz 4 8y Fry@mgr

ihFRE M
Bk dp O

oyo4 * 7 ke
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