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Abstract

In the post-pandemic era, online shopping has become a part of daily life in Taiwan.
However, the increase in packaging waste generated by e-commerce, predominantly composed
of plastic and paper materials, has resulted in a range of serious environmental problems. To
reduce the packaging waste, reusable packaging has been proposed and implemented in several
countries, including Taiwan.

This study investigates the key barriers to the adoption of circular packaging among
Taiwanese consumers and individual sellers. A mixed-methods approach was employed in this
study, combining questionnaire surveys and in-depth interviews. The consumer questionnaire
was developed based on the Theory of Planned Behavior (TPB), incorporating additional
variables such as life cycle awareness, influencing factors, and regional characteristics. The
questionnaire for individual sellers was designed to explore the key barriers. A total of 643 valid
consumer responses and 66 individual seller responses were collected from participants with
prior online shopping or selling experience across Taiwan. Data were analyzed using SPSS and
JASP software. Then, Cronbach’s oo and McDonald’s o coefficients were used to assess the
reliability of the questionnaires. Furthermore, in-depth interviews were conducted with reusable
packaging service providers and e-commerce platform operators to explore the practical
challenges in promoting reusable packaging and to assess whether improvements can be made
in response to public concerns.

The results show a significant gap between consumer awareness and actual use of reusable
packaging. While approximately 70% of respondents reported being aware of reusable
packaging, less than 50% had used it, with no notable regional variation. Moreover, the findings
highlight a lack of using and recycling education, and information literacy related to online
shopping packaging. Compared to general recycling behaviors, the recycling and reuse rates
for online shopping packaging were significantly lower. Among all factors examined, perceived
behavioral control was regarded as the strongest predictor of behavioral intention. This suggests
that when users’ confidence and competence in using circular systems or technologies are
enhanced, they may be more likely to use reusable packaging. The study also indicate that
changing consumers’ habits requires time, such as people will implement using reusable
packaging bahaviors gradually.

According to the findings, three recommendations are proposed: (1) implement practical
incentive measures and integrate information systems, (2) enhance people’s environmental
awareness and advocate lifelong learning, and (3) establish a recycling-based consumption
ecosystem rooted in circular economy principles. Hence, a robust information and social
support system should be developed to promote the practical adoption of reusable packaging,
and then through substantive incentives, and other effective measures to enhance people’s

environmental and informational knowledge. This integrated approach will reduce logistics



packaging waste generated by online shopping, and ultimately contribute to transition toward a

circular society.

Keywords: Reusable packaging, online shopping packaging waste, circular economy, theory of
planned behavior (TPB)
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F)o h=tte T ? F i Tenbf F1239>0.05 0 sxio8k " 4p 5 R 3 Gonl ¥ 8cE o

b A om0 B AR T SRR Y B F (R )E D] 0.0030 B A F LR
REAJEY FHTHEEFE M m A REFEEEY > BFE(EE)S 0.030
BUHFLE A T I ORMEA N AR ANT LY -

% 4-12 3 b LR R AT R T

% P I oE . Py "y &E%"H—
B LA el = #c Pk FRL (B2)
N g M4 209 4.19 0.589
iR 0.974
ik e 434 4.19 0.565
B 5 209 3.51 0.762
i A 0.089
i 434 3.41 0.719
P L e 209 3.85 0.687
Sl 0.003**
A 434 3.68 0.700
g M4 209 3.85 0.549
EAR RS ] 0.725
A 434 3.83 0.480
g M4 209 3.90 0.544
-l 0.306
A 434 3.95 0.525
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o g M 209 3.52 0.561
R MFE 0.030*
L 434 3.41 0.576

a1 %p<0.05 BF  **p<0.01 (EF  **%p<0.001 2-¥ A F

SO AR AL g

d 4 4-13 ¢ ¥ 14 —g—ﬁ’ ErY R e A AR RS %t’ja’wl*'ri
AN “’fﬂ-%iﬁ’*' (IR e :A A’jﬁmm’%ﬁ'&ﬁ"i’(nﬁ'&ﬂ s BRI GRS o S
FAEETR e K aREEY o J X F T o e R F R R R B F L5 0.001
PEAABRL O BRG - R AR AR Y TR e KA S RIS AR F
R ER LS 0A A T HTHEAEKL 21 AN I XI3IXQA)E4T 653 AR
LM Tras L 1784 0 AR 0S(I ) 1T 32 A)F -

’

ARG R A A I REPH Y R RO FA R EE P EF bk
ST 0 AP O F R R L B FE>0050 Eor o THr jp %8 g g
FR(R ) o (75 2 EHEE o
2 4-13 % PR BREED b A TH T
37 L4 A = spoge gpEL
' (&)
o 7 M 209 4.00 1.007
- _E)V;?‘/}E(Y_}' lif-( 3]43 l]"g' 0.154
e 434 4.11 0.935
- S PgEps & 74 209 3.17 1.308 0143
i i L 434 3.33 1.284 '
B EIR S E 74 151 2.11 0.983
* R Ak 0.001%%
(m=455) e 304 1.78 0.971

I kp<0.05 BEE **p<0.0] fRBEE  *HR¥p<0.001 ¥ A E

. RFRRERES AL BT

d & 414 FUFE o BF BARAY AT RERRS HX T00 g ¥ K

S BARE 2 %Jgimz%{gépmﬁmx)*‘ﬁiiéﬁﬂtﬁi% o ¥ - g o AR

EHR e KNP EAERE o F Y B LARATRAGENLI P E M 47

B BRI &»@f%sam‘%ﬁiim%ﬂ?u'ﬁ%#‘ibﬁﬂi“f

BFIZ 2o RIEAFRAEDL P F e G 7 oo RRFFRFIL A AL
F LT AT A BEHMOE P EHN RO LSBT A .

ARSI 0 A AP EDT B TS FEFE<0.05(5 0.035) &gt T2
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BrAPES RS P FM(EA)KE  HnTF R TS5 HEEMHIS005 &ig* T
AR E R R g R F (B R )BE 1T 5 SR o

WA R Ao AT 0 A uﬁﬁfﬁﬂﬁnruzJ%ﬁﬂ’%%ﬂf ¥ 1] 0.000 -
27 LT GHABREERS RPEHRREP L AT 2 PR RO FLE v
Bon bEETEE R T r}r‘]%%;gc’ B E M A UG 0.046 2 0.0220 B EFLER
AAEA BERMSEL P R RS R 6 BFRRE S LRI HTLL
AHE R EEFLR

244X FFRAERR RE LA AP 2HRATRT

78R .
o - . L .. BHEM
R LA BRSNS = ¥ Tiofg ERZ )
\ a (&)
8O
. & 188 4.20 0.604
i K 0.849
7 455 4.19 0.559
‘ . £ 188 3.26 0.717
3B 0.000%**
3 455 3.52 0.729
L e # 188 3.52 0.718
E1el e ot 1 0.000%**
7 455 3.82 0.673
# 188 3.81 0.437
4 &k 0.347
7 455 3.85 0.528
£ 188 3.87 0.530
- 0.046*
7 455 3.96 0.530
_ & 188 3.37 0.557
BORMFR 0.022*
7 455 3.48 0.577

I *p<0.05 B F **p<0.01 A F  ***p<0.001 =¥ EF

T BER RERRHER RERCG T RD

APREAR S X P H A R AR HAS S BEe L RA LT cqvg,gwﬁﬁlﬁ & e
35;:‘5%*@??4 TR MR YRR KORESRE T PR L A NIRRT
AR o pmdHEp P o+ %ﬁ&m*%p%ﬁ"f]@ 0.058 » &7 X )’*ﬂm?%&pﬂa@f%
FenGokT 2 §FLEF Fn 3 EEFELLE o

R EEALLAERF IR AN F A F G 20% b e A fe b
P ;

W5o0A A Y AIRE ARE Y Ok A B 50 40% e e e BT 5o SR A F A

FIrH g GEREAF R 2 7RG 8wl S5 RF ST

78



A4S R BHRe K2 KRB ELE %R F4
B W
AU L S L S O LI e T
o oY 111 34 37 5 1 188
f;jf PR e 1044 345 456 2.0 1.5 188.0
2;% BT RREm e £ESR A% 59.0% 18.1% 197% 27%  05%  100.0%
- ARERL 12 01 -17 25 05
oY 246 84 119 2 4 455
Rt A 2526 835 1104 50 35 4550
P ORmRe EEs R a%  S541% 185 262% 04%  0.9%  100.0%
ARERL 12 01 1.7 25 05
i 357 118 156 7 5 643
ke SRR 3570 1180 1560 7.0 50  643.0
Rk e 5% P % 555% 184% 243% 1.1%  0.8%  100.0%
FA-16 KPR e REHRELOE F+ 3T
" df BT ¥
(5 =)
Pearson + = & Z_ 9.130! 4 0.058
FE 12 bl 8.517 4 0.074
AU 5 AR BE 1.025 1 0.311
T AL EH P 643
104 H A (40%)TEH P H ] A 5 0 TEH At BT L 1.46 o
I~RERAPFAERASERECGHRD
iﬁﬂﬁﬁﬁ—’j ’aﬁw@gﬂgmwé°%§ FH R RALSBHE
FRAFEEFL AL ERBEFF 2RI VAR EABRELIE B R - 2 F
WERGALBM AL ¢ o 4 2 R % 2 BE M 0.000 0 B 5 R AT
EFEAMFARA §MFLLE -

AT AP T AR > S Mg FRAOE LS AR A AT A B b
ﬁ%&mGM%KSM%’ﬁidijﬁﬁﬁiiﬁﬁ%ﬁ’éw%m&‘ﬁ%&
BS%£22W605W%5¥ 4 EEpEs G 127% Bt s Bk
B A TR s T B .'g_m—a?} REP haE e o RN AINKE o B ARG ?,,;ﬁ
ERp AR H LT A LR PR 2 THho g B AR ik RS
At w5 150 A (42.0%) 114 A (31.9%) @ & F A B X SRR T G 50 4(140%)
BT A F#nE P R RE R S R A A A ST R R R D
L3-S TRE-
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F_
E-)
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e
i
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A EEAL T K’MEBL%‘ BAEP AR » FIRIN S A g D E R A B R
A5 B EOESE R ARIS ) 50 HRG 533% i A fe it 5 Frpt % i
REEST -

20417 A5 E GBS GE E R P4
NERE
al il ¢ 3R 2 38 L3 AmEg At
3 50 65 106 6 3 230
g1 FH 1277 422 55.8 2.5 1.8 230.0
o £EEAIN 5%  21.7%  283% 46.1%  2.6%  1.3%  100.0%
(®E2H) EARBN % 140% 55.1% 67.9% 85.7%  60.0%  35.8%
DESAR L -12.9 4.8 9.6 2.8 1.1
i 6 4 5 0 1 16
sx g TR P 3 8.9 2.9 3.9 0.2 0.1 16.0
G EmE) BN %  375% 25.0% 313% 0% 6.3%  100.0%
EAREN %  17%  34%  32% 0%  20.0% 2.5%
DESR L -1.5 0.7 0.7 -0.4 25
i 114 15 11 0 0 140
DEAER: ?iﬁﬁﬁ i 77.7 25.7 34.0 1.5 1.1 140.0
?E & B AIPN 6%  814% 10.7%  7.9% 0% 0%  100.0%
TH) BATREN %  31.9% 127% 7.1% 0% 0%  21.8%
ER DA AL 7.0 2.6 5.1 -1.4 -1.2
%Al S 11 1 7 1 0 20
~E(FF YK 11.1 3.7 49 0.2 0.2 20.0
TR & SEFEANF% 550 50%  35.0%  5.0% 0%  100.0%
TH) EA®REN %  3.1%  08%  45% 143% 0% 3.1%
DAL 0.0 -1.6 1.1 1.7% -0.4
i 26 7 6 0 1 40
~f(mE YK 222 7.3 9.7 0.4 0.3 40.0
2R 3 SEEAUMNI%  65.0% 17.5% 15.0% 0% 2.5%  100.0%
TH) EAREN %  73%  59%  3.8% 0%  20.0%  6.2%
REBARL 1.2 -0.1 -1.4 -0.7 1.3
ik 150 26 21 0 0 197
< (T F ?Eﬁﬁ ik 1094 362 47.8 2.1 1.5 197.0
BE 3 SEFEANG%  T76.1%  132%  107% 0% 0%  100.0%
TH) BATREPN % 420% 220% 135% 0% 0%  30.6%
DR L 7.0 2.2 5.3 -1.8 -1.5
Bt i 357 118 156 7 5 643
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RS 357.0 118.0 156.0

S

S EEAIPM % 555% 18.4%  24.3%
BA®E N %  100.0% 100.0% 100.0%

7.0 5.0 643.0
1.1% 0.8%  100.0%

100.0% 100.0% 100.0%

. BT R E
=R df i
(% =)
Pearson + = #& 7 204.476° 20 0.000
AL 215.356 20 0.000
AR RE B 115.471 1 0.000
7 ORBELA B 643

212016 8 ~(53.3%)TEH 3] 2t 5 o SEH b HcT LS 0.12
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$z8 B RREA I

AE P R H FlF R R A 1T(ANOVA)Z - Hma F# F R e BT+ 8
AT IR R A RO P EN L RAR AT LG LR bR ANOVA 2
im0 FARREREER o] VRRFE- AP m ARG RAT R R I T T
TR B F(p>0.05)3Ep > 2 ANOVA » 47 H R R 5 28 F > 77 5 B ¥ (p<0.05) > 7
#-f iz & Scheffe ;2 2 Tukey 28 FE e T - F X R Hclh ik TLE % 5 B ¥ (p<0.05)>
FTGRAIERE 0 FEFTHES N EEWR T 0 T Welch 2 2 Brown-Forsythe(B)
FEomudtAa B iEL FR T EEESLHEFE<0.05) Pl# R 2 2
FEEH T

SETL BB R MR
AR FSFELR € ond)>

&
A y >
%W%%ﬁ%&ﬂ%&%%&ﬁ’#ﬁéS%%L’Nﬂ%géﬁiﬁﬁ‘%%ﬁ‘ﬂ
- B ¢

oy
=
Y
e
\I
hd
=
\v
- \1,
xF g\

A7 ~FTH T~ FY 3 ZEPT T ER GRS a R
;@ﬁ%;émgggﬁﬁ\iﬁﬁ\%iﬁ~$§%\&i%£%ﬁ%,i%éiﬁ
/T/J LS :% g\/‘l’/l ’ %5L¥ lﬁ g .% Fﬂ 7EI"//12\ S @ /'L/'El':i °

-~ Edtpr L R

ARGEBR S L F @A S 6 BRI A5 18 KT S 183 29 & 30 3 39
Fe~d40 2 49k ~50 % SO KR 60 gk d oo Sl B te TR FIRERRA S AP
B % R 80 w22 Welch ;2 2 Brown-Forsythe(B)i2 £ 7 T 2 A it <  FIRAH ¥

mHRFRANEF IR EEFAP > BEFRATEFLILH 2 6T H
BT R BRI RN MFLE 0 & AR B A

F 4-10 # &2 & R g R Bl 5
e B

937 24 ] 5 B g §e
,,“"f W AR T
BMER MER T-ofc pd R a0 F BE
2 o Y 3.755 5 0.751 2317  0.042
N W=0.067
fi B #HEp  0.014 206486 637  0.324
, B=0.168
R 210241 642
2 0 5.502 5 1.100  2.057  0.069
iR HER 0901 - 340.774 637  0.535
Bt 346276 642
L HeRm 0500 14.042 5 2.808 5952  0.000%%*
1l EE RN N ' 300.552 637  0.472
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K 314594 642

e 7.156 5 1.431 5.868 0.000%**
4 &% HEP O 0073 - 155376 637  0.244

kX 162.532 642

e 3.693 5 0.739 2.650  0.022*
PEFE HEP 0226 - 177.504 637 0279

B3t 181.197 642
B e 5.454 5 1.091 3383  0.005*
4 Fep o 0179 - 205414 637  0.322

B3t 210.868 642

I kp<0.05 BEFE *Hp<0.01 fREEE  *kp<0.001 2F B E
d T AV NI AR E SR L AP R S Bk DL R AKT
TRESEAIA LR L A0 AT AR K oL B F R 18 1 29 A% o Tukey
B EY R A0 AT A AE P E IO BEFR N IS AT S ks B
R > FHT LT I8 1 A9 AP H LB FF T 60 N X (G
EL%& 4-20) > @ Tukey t& > iz » W I8 A 1 29 X3 F e g >t 50 1 59;9@;;7
Fooak HREFFRAY PLA0T R H A HF I8 T 29 R o

g P AT G B A p A F L RS -g@“"%zkt‘ EE P T B E R
HRoon wd WA PR RO @ N R S wmf&? PR R
EFpEa A A gRELER - D EFSFAI P E DS B2 gAMb F MG A
FRIF A ALEEREEH R LA LRS -

% 4-20 E #2872 I8 E (S T T

B3 LA EREA A #ic T 3o T T
(1) 18 frz 23 4.09 0.603
(2) 18-29 % 261 4.25 0.544
(3) 30-39 A& 184 4.10 0.571
Y (4) 40-49 % 119 4.26 0.511
(5) 50-59 % 37 4.21 0.562
(6) 60 frs} 19 4.04 1.047
B3 643 4.19 0.572
(1) 18 & 1™ 23 3.25 0.798
(2) 18-29 & 261 3.38 0.699
(3) 30-39 & 184 3.45 0.763
AEARE (4) 40-49 & 119 3.61 0.733
(5) 50-59 & 37 3.48 0.728
(6) 60 f 12+ 19 3.29 0.776
B3 643 3.44 0.734

83



(1) 18 gkiuT™ 23 3.49 0.689

(2) 18-29 261 3.60 0.690 Scheffe
. (33039 % 184 3.75 0.719 @>Q)
Sl A
| (4) 40-49 % 119 3.97 0.636
i (5) 50-59 37 3.88 0.628 Tukey HSD
(6) 60 fk vz} 19 3.88 0.742 @>1)~(2)
ke 643 3.73 0.700
(1) 18 feree 23 3.79 0.403 Scheffe
(2) 18-29 % 261 3.89 0.474 (2)~(4)>(6)
(3) 30-39 & 184 3.88 0.441
4 e (4) 4049 K& 119 3.82 0.598 Tukey HSD
(5) 50-59 & 37 3.63 0.539 (2)>(5)~(6)
(6) 60 f vz} 19 3.35 0.525 (3)>(6)
a3 643 3.84 0.503 (4)>(6)
(1) 18 frz 23 3.74 0.527
(2) 18-29 % 261 3.99 0.551
(3) 30-39 & 184 3.91 0.545
-A-dab (4) 40-49 % 119 3.94 0.468 £ REF
(5) 50-59 % 37 3.85 0.450
(6) 60 g rst 19 3.65 0.527
. 643 3.93 0.531
(1) 18 1™ 23 3.35 0.495
(2) 18-29 % 261 3.39 0.543
(3) 30-39 A& 184 3.51 0.586
_ Tukey HSD
PREFIE O (4) 4049 R 119 3.57 0.620 @)
(5) 50-59 % 37 3.27 0.593
(6) 60 f rst 19 3.29 0.376
w3 643 3.45 0.573

s *p<0.05 BEF  **p<0.01 RAFF *0p<0.001 2o A F

N KTRAB LR

KRS ML X 2B A 5 5 BHE  AUERY G0 B AF R
e B R TR R R ISR B b A R A o A
A A FRTARRNEFF AL F R A GRN I RFAATFHFLE
HEF A UL F (p<0.05) ~ 224 BIF (p<0.001)% B (p<0.05) > & £-$1iE 3 B %57
R
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F 421 T AR E L RIE %R st

B
®RIE LH %R AT
B e i
BEi T340 pd R 97 F ¥l
Hael 2.305 4 0.576 1.768  0.134
iR FER O 0.695 207937 638  0.326
B 210.241 642
Hael 2.002 4 0.501 0.928  0.447
iR HepN o 0752 344274 638 0.540
B 346.276 642
*# 0 4.743 4 1.186 2442  0.046*
woff 75 FHaepN o 0912 309.851 638  0.486
B 314.594 642
e B 5.368 4 1.342  5.448  0.000%**
4 &Y PN 0515 157164 638  0.246
B 162.532 642
HaeF 3.127 4 0.782 2.801  0.025*
-k 1 ¥EPR O 0102 178.070 638  0.279
k- 181.197 642
HaeF 0.761 4 0.190 0.577  0.679
LT ERab ¥Hep o 0362 210108 638  0.329
A 210.868 642

T *p<0.05 B F  *Fp<0.01 xEF *p<0.001 ¥ B F

g T A7 > B R+ Scheffe 2 Tukey @ &> 28T E BT > T Bk T
RO 2 X RAY B FFALTN I DR PERLE Y R L
%ﬁbﬁf”'é:wﬁ’RMyg*% PQW”FgﬁmiﬁjA&W¥“ﬁgﬁ
BROZFEF oA ToRE S A ZHEHERS R Ry 2 Wi RERaR
&ﬁ&ﬂfﬂim@ﬁ@sﬁao

e

422 KT AR Y LRI DT S T

R LA T AR RS T gk L ke
(1) m* 2 3.90 0.141
(2 & ¢ % 75 4.10 0.559
i n (3) &4 35 433 0.502
4) ~ % 365 4.17 0.588
(5) 7= 5 #re b 166 4.26 0.553
ke 643 4.19 0.572
iR () B 2 3.00 1.414
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(2) % ¢ B 75 3.42 0.760

(3) &4 35 3.63 0.700
4 % 365 3.45 0.725
(5) 7= 5 2 166 3.40 0.744
ke 643 3.44 0.734
1 =me 2 3.50 0.707
(2 # ¢ 75 3.63 0.692
sy (3) R4 35 3.98 0.648 e i
#1 4 ~% 365 3.70 0.701 o
(5) 7= F 2 166 3.82 0.700
ke 643 3.73 0.700
(1) ®* 2 3.22 0.471 Scheffe
(2) # ¢ B 75 3.72 0.529 (5)>(2)
3 by (3) &4 35 3.71 0.579 (5)>(4)
4 + % 365 3.82 0.490
(5) F= 5 #12 + 166 3.97 0.476 Tukey HSD
w3 643 3.84 0.503 (5)>(2)~4)
1 =me 2 3.00 1.212
(2 % ¢ B 75 3.83 0.547
s (3) &4 35 3.88 0.432 .
4 + % 365 3.94 0.532
(5) 7= 5 #re b 166 3.98 0.523
k- 643 3.93 0.531
(1) ®\# 2 3.29 0.202
(2) %7 B 75 3.38 0.569
b (3) &4 35 3.55 0.489
4 =~ % 365 3.45 0.580
(5) 7= 5 #re 166 3.44 0.580
w3 643 3.45 0.573

a1 *p<0.05 BEF  **p<0.01 RAEF  *0p<0.001 2o A F

o PHBEFALRA

ARG RS R R S - TR Rl TSR e ST REE A

L TR ) oS T 63 1011 =% 15K ~16=x% 20=x ~21 = %

25 % 2261 30 &% 31 At o M R RMAT S X F B L RBE TR A K

AT AT AR T RE-SRPEEFRELIBRRAF IR B4 7 B TR

PR TIOE N TGEA 423 AR TR ESRE BT RFLE > &

WeiE- HEFF R T F R T % E Welch 2 Brown-Forsythe(B)#& #.1s - # . H £ B
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BPAEF > AT R RS OL AR L RA ORI EFLL

Fo 4-23 QPR 87 L RIE 0 R A T
FEE Tt

18 LA ) %8 s tr
fﬁ BE Rk
B B T=3qe pd B 3 F B
Hel 0.990 6 0.165 0.501 0.807
. W=0.876
iR SR RN 0.006 209.251 636  0.329
, B=0.868
ke 210.241 642
R 9.126 6 1.521 2.869  0.009**
iy Hep 0.125 337.150 636  0.530
83t 346.276 642
. HaeE 1.624 6 0.271 0.550 0.770
o F L W=0.879
RN 0.001 312.971 636  0.492
ol , B=0.927
kA 314.594 642
3 Y 2.351 6 0.392  1.556 0.158
. W=0.440
4 hiEdy Haep 0.000 160.181 636  0.252
, B=0.544
ki 162.532 642
W 1.063 6 0.177 0.625 0.710
) W=0.799
PEFZ Fep 0.025 180.134 636  0.283
, B=0.929
ki 181.197 642
o H R 6.833 6 1.139  3.550 0.002
BRI W=0.058
RN 0.004 204.035 636  0.321
¥ % _ B=0.464
kiR 210.868 642

<005 BEF  Mp<0.01 PEEF  0p<0.001 2 A FE

SRR IAIEFR > G R F L F 2 B0 £ g 6 51 20 S e
RpH o ALIER W A PFARARF)DERE § S ) ot 31 RN
FHERS S B RS IR T O EEE ) g 61 10 R4

Mo KR R F ALY WARE 0 R AR R AR T AR -

424 e S L RA TR T

B LA e PR thafe T RRE Tt
(1) 5=~ 323 4.21 0.582
(2 61 10= 177 4.18 0.520
- (3) 11=xx 15=% 69 4.17 0.487
- (4) 16 = 1 20 = 33 4.09 0.559
(5) 21 & 1 25 =% 14 4.37 0.627
(6) 26 = & 30 = 2 4.40 0.566
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(7) 31 Z & 11+ 25 4.18 0.933
B 643 4.19 0.572
1) 5% 323 3.41 0.715
() 6% 10 = 177 3.51 0.757
(3) 11 %1 15 = 69 3.49 0.666
‘ @) 16%120% 33 3.59 0.609  Tukey HSD
PR 21054 14 3.51 0.669  @)<(4)>(7)
(6) 26 % % 30 =% 2 4.20 1.131
(7) 31 % & 1 25 2.96 0.964
Bt 643 3.44 0.734
1) 5% 323 3.72 0.686
(2 6% % 10 =% 177 3.78 0.662
() 11 %1 15 = 69 3.70 0.694
o 4) 16 = 3 20 = 33 3.77 0.629
TEERER o a1 054 14 3.95 0.715
(6) 26 = & 30 = 2 3.50 1.768
(7) 31 Z & b 25 3.63 1.102
w3t 643 3.73 0.700
1) 5% 323 3.81 0.459
(2 6% % 10 =% 177 3.87 0.476
() 11 %1 15 = 69 3.80 0.571
(@) 16 = & 20 = 33 3.87 0.547
4 bkl
(5) 21 % 3 25 =% 14 4.13 0.545
(6) 26 = & 30 = 2 4.22 0.943
(7) 31 Z & 1+ 25 3.90 0.816
w3t 643 3.84 0.503
(1) 5% m= 323 3.90 0.533
(2 6% 10 =% 177 3.98 0.515
() 11 %1 15 = 69 3.98 0.506
s (@) 16 = & 20 = 33 3.88 0.584
Y (5) 21 & % 25 =% 14 3.96 0.628
(6) 26 = & 30 = 2 3.79 1.717
(7) 31 Z & 11 ¢ 25 3.92 0.479
B 643 3.93 0.531
(1) 5=~ 323 3.36 0.537 Scheffe
(2 61 10= 177 3.56 0.597 (2)>(1)
PR FE
() 11 %1 15 = 69 3.53 0.527
(4) 16 sx 1 20 = 33 3.48 0.607 Tukey HSD
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(5) 21 = & 25 =
(6) 26 = & 30 =

(7) 31 = & 12 1

2L
:\AF’

14
2
25
643

3.71
3.43
3.33
3.45

0.707
1.818
0.569
0.573

2)>)

*p<0.05 B F **p<0.01 A ¥

B R IERE KGRI LA

63 B LT BB RES K455 LE
P EEHRL0XN1E23FX426K T2 9% 10K

OF e R R B TR

L e @ 3 BARE 7 5

é,_t-’l—i-*ﬁ %Jﬁt‘ ’ ﬁi)’i ~

&

f

**%H<0.001 =¥ B ¥

I}Frr‘ﬂ—j:l:"o

PR RERYSHA L Sk Au LR

PEFEE S RIS LI BET
ER YRR NP SRS

RER T - FFORRAEFREEMITE RS ST IHFOEG F FHFF 2F

*iéi*ﬁ%%iﬁ’&%é@%mﬁiﬁ%%i%ﬁﬁé
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N\J:}
4 7% 9= 16 4.25 0.679
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‘ , W=0.194
AR FEp 0.012 342.166 638  0.536
, B=0.203
2t 346.276 642
) B R 22.435 4 5.609 12.248 0.000%**
TS )
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