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Exbucklandia populnea Communities in China
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Abstract This study systematically evaluated the diversity patterns and key drivers of Exbucklandia populnea-
dominated forest communities across major distribution regions such as Yunnan, Guangxi, and Guizhou,
China. Specifically, we assessed the effects of stand origin (natural vs. plantation) , stand age, understory
tending intensity ; and annual precipitation on species composition , as well as on alpha (@) and beta (8)
diversity. a-diversity was evaluated using Simpson’s and Shannon-Wiener indices, while B-diversity patterns
were analyzed through non-metric multidimensional scaling(NMDS) , UPGMA clustering, and indicator species
analysis. Redundancy analysis (RDA) with variation partitioning was used to quantify the proportion of
explained variation of each factor to species richness and diversity across vegetation strata. The results showed
that untended old-growth natural stands exhibited significantly higher richness and diversity than plantations (P<
0.05). NMDS and UPGMA clearly distinguished natural from plantation stands (P<0.001) , with 14, 4, and 1
indicator species identified in the three natural stands, respectively, while no indicator species were found in
plantations. RDA further revealed strong positive effects of natural origin and stand age , and negative effects of
understory tending intensity and precipitation, on species richness and diversity. Overall, geographic location,
stand origin, stand age, and management practices jointly shaped the a- and B-diversity patterns of E. populnea

communities, providing empirical support for refined forest management and biodiversity conservation.
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Table 1 General characteristics of the studied forest stands
. ; AEREKE HRIR . . .
aaE WR FaEE R LR " WAE VEWE PR
Yo i ) Annual Regeneration TH R )
. Latitudeand ~ Elevation ~ Mean annual e L L Canopy ~ Mean diameterat ~ Mean
Location . precipitation origin(Natural/  Tending intensity . .
longitude m temperature/°C fmm plantation) cover breast height/cm  height/m
PPN 20°55'52.84'N \ .
R¥ i)
Dawei Mountains, Yunnan  103°45'38.12"E 1868 51 1730 7 KA IR 0.73:0.02 17.0:1.9 15308
Eit=E Al i A
‘ ‘ 24°48'56.03'N \ TR A
Gaoligong Mountains, ot o 1863 14.1 1450 24 PR 2 s 0.73£0.02 17.142.6 17.343.1
Vunnan 98°342.99"E H IR A
I PRl oA 2N Py en——
Fengshan Forest Farm, 123731312;18(?31 710 184 1367 2 N ME&%’@* 073002 20408 18.0:06
Guangxi '
i s .
23°2748.86'N TSRS WA
Napo Forest Farm 1023 18.6 1358 40 ATH ey 0.77+0.02 24.9+1.4 25.5+4.4
T 105%47381'E R
Guangxi 05°473.8 AR
[ IR 24°43'11.23'N
Dashantang Forest Farm, 107045,2(') w11 17.8 1432 3 NN WFRERLE 0802001 27.6£1.4 18.7£13
Guangxi '
%‘1“; WE\ °46'47 64" ‘
AR BACTEN gy 16.1 1204 60 PRI WFARIEH  088£002 29346 20.9¢18

Xinran Village, Guizhou  106°26'38.40"E

T 2 R R bR
Note: The data in the table were “mean=standard deviation”.
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Table 2 Species composition statistics of Exbucklandia populnea communities at different locations

Hb s Yyl B & FT # A FOAR
Location Species Family Genus Tree Shrub Liana Herb
PN
Dawei Mountains, Yunnan 27 22 27 ! ? 2 ?
R Al
Gaoligong Mountains, Yunnan 34 26 3 14 7 3 10
17,
) PRALARY . 8 8 8 2 3 0 3
Fengshan Forest Farm, Guangxi
IR
Napo Forest Farm , Guangxi i 10 i 3 3 0 5
INLPNIIFEZ 37
2 1 22 1
Dashantang Forest Farm , Guangxi 3 ? 7 6 ?
SRS
DM 56 30 43 12 20 11 13

Xinran Village , Guizhou

Ly W 455 A2 T AT BRI B T AR S A )
i, HE B Y KT 0.6, B o 1 V8 A0 3 bk
) , WA TR AR R BA T 2 BARE i
FHINL . R TREARJE , DUHR s H R Y M 5

S, 6 M BITEAR R LHAF IR . FA
JZ 7T, BRTEE (Dicranopteris linearis ) 18 21 i j5,
B g DL F R, 2 WG AR PR A E ) RE

B AN, A REAS SR b A — S R AL R
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Table 3 Importance values of dominant species in Exbucklandia populnea communities

LA HivE 2 Yy Feh GivS(E
Location Vegetation layer Species Importance value
Iy faf Exbucklandia populnea 0.633
T+ K JZ Tree layer LUPEAE Prunus serrulata 0.228
VP MR Quercus yunnanensis 0.116
F i Cinnamomum camphora 0.285
7 - Iy i faf Exbucklandia populnea 0.185
AFRHEIL WEAJZ Shrub layer U B pop
Dawei Mountains, Yunnan HHHbAA Juniperus procumbens 0.127
LA Eriobotrya japonica 0.118
Rt B A Selaginella nipponica 0.369
KL )2 Herb layer JUVG K G5 Leontopodium wilsonii 0.323
Yt Dicranopteris linearis 0.124
T+ K JZ Tree layer Iy faf Exbucklandia populnea 0.780
JEFAHE Castanopsis lamontii 0.281
e #E K )2 Shrub layer MAREEE Jasminum duclouxii 0.109
A AU % Campsis grandiflora 0.106
Gaoligong Mountains, Yunnan = PSLS 8 .
Bt Dicranopteris linearis 0.273
FLARJZ Herb layer K5 Bk Nephrolepis biserrata 0.202
BT Cyperus rotundus 0.155
T+ K JZ Tree layer I 5 a7 Exbucklandia populnea 0.937
N FE2511 Maesa japonica 0.688
;P R WEAJZ Shrub layer s aesa aporce
. AW Indigofera tinctoria 0.260
Fengshan Forest Farm, Guangxi e p
2% Dicranopteris linearis 0.593
HAZ Herb layer - P -
16 BFR Cyclosorus parasiticus 0.316
T+ K JZ Tree layer I i faf Exbucklandia populnea 1.000
BAZF Cinnamomum burmanni 0.239
W4t S} Paeonia delavayi 0.239
T K JZ Shrub layer 52} Lindera aggregata 0.197
|8 2N 5 R .
. HMLMAA Ficus hirta 0.170
Napo Forest Farm, Guangxi
faf K Schima superba 0.155
11122 Alpinia zerumbet 0.351
FIZR)Z Herb layer Wt Dicranopteris linearis 0.314
FL T Miscanthus floridulus 0.118
TFARJZ Tree layer % 4af Exbucklandia populnea 0.828
IK WK Debregeasia orientalis 0.201
. , SEATT llex lohfauensis 0.149
PN A2 Shrub layer A
. B2BE Uncaria hirsuta 0.149
Dashantang Forest Farm , Guangxi R
WA Vernicia fordii 0.149
AT P
ERIERA 5 Elatostema balansae 0.411
#AJZ: Herb layer
- Y 1674 BFR Cyclosorus parasiticus 0.212
L BEfT Exbucklandia populnea 0.816
T+ K JZ Tree layer n. . pop .
214k Castanopsis hystrix 0.174
- =4 Parthenocissus semicordata 0.159
SEHETR R T A)Z Shrub layer '
. . . Hift A Euonymus laxiflorus 0.154
Xinran Village , Guizhou —
B Woodwardia japonica 0.326
FIZRJZ Herb layer 1674 BFR Cyclosorus parasiticus 0.122
Bert- V& ik Lysimachia paridiformis var. stenophylla 0.109

T 3 3 NS >0, 1 (RIS B

Note: There were the information of dominant species with the importance value >0.1 listed in Table 3.
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BIEAAIE R FE 5 (P<0.05)(£4) ., RHHRHNE
KRR, B & R 0h 25.342.1.33.045.6,,
39.3+8.1, 3 T HABAR s oA HEA BEA N
AR W) BB ) N 8.3+2.1, 13.7£1.5, 7.0+2.7
10.3+2.1, BRI AR5 = m R FIL 5 B2 0T L R AR Ak
OG0 35 22 A0, Ho A A T AL B0 8 3 v T oAt

Hi s M (P<0.05) o 2 B K Bl L RT i B2 o3 1L 4
F B B4 (17.0£1.0.14.322.1) , Hor e Rl L i e
A (5.740.6) FIFLA (5.7+0.6) & 5 M 25 2L ot Ll Ak
TR M2 TP R AR RS M
A L 3 A S 1 N TR o = B k51,
R PR3 5 T8 355 37 R AR 5 B oA
RAEAY IR T F AR

R4 DEEHEVMEEE

Table 4 Species richness of Exbucklandia populnea communities

LR UIE Y
Hi Species richness
Location B I Pyp Tk WA A B
Family Genus Species Tree Shrub Liana Herb
. ﬂﬁjﬂ?‘]m 14.3+1.5° 17.0£1.0° 17.0£1.0° 5.0£2.0™ 5.7+0.6° 0.7+1.2° 5.7£0.6"
Dawei Mountains, Yunnan
NI Sl
. i Ji’g'ﬁ." : 13.0£1.0" 14.0+1.7° 14.3+2.1% 6.0+2.0™ 2.3+0.6° 1.7£0.6" 4.3£]1.5™
Gaoligong Mountains, Yunnan
PR ¥ . . . .
)R . 5.0+1.7¢ 5.0+1.7¢ 5.0+1.7¢ 1.3+0.6° 1.7+1.2° 0° 2.0+0°
Fengshan Forest Farm, Guangxi
Wi bkE
[ PR . 5.7+1.2¢ 5.7+1.2¢ 5.7+1.2¢ 2.0+1.0™ 1.3+0.6° 0° 2.3+0.6"
Napo Forest Farm, Guangxi
i Bk
IR . 9.0£1.7% 9.7£2.1™ 10.0£2.7% 3.7x1.2% 2.3£1.5¢ 0.3£0.6 3.7£1.5™
Dashantang Forest Farm , Guangxi
BT AR
SN 25.3+42.1° 33.045.6" 39.3+8.1° 8.3+2.1° 13.7+1.5° 7.0£2.7* 10.3+2.1°

Xinran Village , Guizhou

T Wyl m I AR IS BN AR B s B Js A2 BE R B e it by SR {EbR iz RPN RV ING PR 225w .35 (P<0.05) .

Note: Species richness was expressed as the number of species recorded within each quadrat; the same as family and genus richness. The data

in the table were “mean+standard deviation” ; Different lowercase letters in the same column indicated significant differences (P<0.05).

A 5] il DX B 7 AR 7 AR TR A= TR = A
A 2 B Shannon-Wiener 8 40 5 Simpson BT
TR % 22 57 (P<0.05) , HARAL a3 5 3 4 s i)
P B —B(ER5) o Hor, SEMIBT AR AR O3
()R 7 Z2 MM i , W R )2 RN RE AR J2 119 Shannon-
Wiener $8 8043 514 2.830+0.254 1 1.920+0.222, 3
BT A X LR Z RS =9 e B ot
L HEAS 2 B 22 52 A 2.3 s Simpson 45 £0JR 2 AH
LS QEARJZ M4 0.911£0.019, FA 2 1 {E N
0.807+0.059) , . 3 i T HAty o X CHE AR (1916
ASpaEr=E N PN TR NI NI ¥ o7
TR 2 AR E) . R ARJZ 1 Shan-
non-Wiener #§ % (0.469+0.236) Fl Simpson 1§ %¢
(0.293+0.199) MIXFELA , (HEEAK T %Mo T2
ZHVERER S . mr KRE LA A # &R TTILY
b 5 i 1 v 22 RETE KL TP 4, = RS 132

A ¥4, Shannon-Wiener $8 2043 3 78 7+ AR JZ ik 3
0.933+0.151 F10.684+0.101, ##E A JZ 4 1.530+0.172
F11.360+0.167, Simpson ¥§ F IR 2 B0 H 2 L 3
7P RULL AR R DU AR AR T 14 7 RS2 2 e A
8%, JC HIB 3% b X T K JZ Simpson #5404 0, Shan-
non-Wiener 18 £t 0, 77 A JZ= G5 A B B B — 5 |
PO RULL AR 37 3E A 2 FI R AR 217 Shannon-Wiener $8
#(0.315+0.545 F1 0.616+0.062) FI Simpson $§& %
(0.193+0.335 F11 0.426+0.060) thAb F Fc AR . T
PO R 1L AR 37 2 B0 rh S5 KPR RE T Z AR g
I RERAAI = T HA A TR, AR B
REBIZR b ZRARE ATERERZ W 212
PEHE A5 A AL S 2 (9 Shannon-Wiener 18 50 B 2K T
SN HT SR AT, [\ B 77 K )2 Shannon-Wiener #5841 i
Fim TR (£ 5) .
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Table S Species diversity of Exbucklandia populnea communities

Simpson 5 %

Shannon-Wiener 154

5 Simpson’s diversity Index Shannon-Wiener diversity Index
Location TeARZ AR B2 TeARZE AR FLR 2
Tree layer Shrub layer Herb layer Tree layer Shrub layer Herb layer
- i1l
.Kr‘ﬁj{lﬂ" 0.531£0.088"  0.728+0.063*  0.542+0.137°  0.933+0.151° 1.530£0.172°  0.993+0.223°
Dawei Mountains, Yunnan
— B B T
. Eﬁq'ﬁ’?ﬁ"ﬁ'm 0.370£0.090"  0.661£0.117*  0.617+0.169"  0.684+0.101° 1.360+0.167™  1.180+0.460"
Gaoligong Mountains, Yunnan
XL AR
SRl . 0.091£0.158™  0.193£0.335°  0.426+0.060°  0.149£0.258"  0.315£0.545°  0.616+0.062°
Fengshan Forest Farm , Guangxi
b
[ PR S . 0° 0.545+0.094  0.451+0.080° 0° 0.816£0.229™  0.703+0.187°
Napo Forest Farm, Guangxi
IV R LMY

X o 1 abc
Dashantang Forest Farm, Guangxi 0.303+0.100

BB AR

4 a
Xinran Village , Guizhou 0.91120.019

0.293+0.199"*

0.479+0.419™

0.517+0.192®  0.580+0.220™  0.879+0.797"  0.953+0.401°

0.807+0.059° 0.469+£0.236"  2.830+0.254" 1.920+0.222°

T R B P IR E 2 s RPN B4R 22 5 135 (P<0.05)

Note: The data in the table were “meanststandard deviation” ; different lowercase letters in the same column indicated significant differences

(P<0.05).

2.3 OEEEESHFNE

FT Bray-Curtis BE B3 4 NMDSHEF (8 1A)
TR KIRMAEH (ST MBTARN . m KL =
R TT L) 5O TMREE L (7 P8 R LB AR 7
ARSI 7 V8 R Ak 3 ) £ — 4 =5 18] 1 W 8 oy
B oIS B 95% EAR XA (K ok (8 5 206
WD) AL Rl o A g 25 SRt — AR S AN [A] T
BRI (R AR vs. N TTMR) [B]HE V& 45 1 2 S W 2%
(P<0.001) ,6 /1K 73 18] A fHE v 2H 22 57 8 1. 2 (P<
0.001) . LA 1B)KF 6 M543 A PIRFE
— R AR LA ST IR L 2= e K LA =
e B BT L s 5 — R N AR, A4 T PG R L A
5 T PUARSE AR AN )P KL bR . iR A
5 NMDS % Ja— o

XF T RN TARBIFE 7R B o Hr B, 2
AR IR 1 H D B A 1 AR AR Bl X 6 Ak
g1, A 3 KERMRG 0 G e AR, B fe s i . I
2 B e B DT L O BE M LRl IAZ R IR
W i R IR RIS 22 MR I G N LA s K
L L1 07 26 ) 4 ol 48 s AL Bl , 20 9] 2 AT (Erio-
botrya japonica) . L1 ¥ 46 (Prunus serrulata) . ¥4 $%
(Broussonetia papyrifera) 1 J¢ 3k 4T (Bambusa vul-
garis) 3 M 5t MHT SRR A8 /R AE Y Fh 235 14 Fp 46
Fd B K (Cyclosorus parasiticus) TR W F (Antidesma
Japonicum) \FEJE 284 4 (Ardisia primulifolia) K6
E 8 A (Camellia caudata) 214 (Castanopsis hys-

triv) ZE(F 1A) o
2.4 YFHEEEMSEENIRIEF
2.4.1 MFHFEE

TUAY 53 BT (RDA, scaling=3) W (‘& e K 5 P<
0.01), %5 1 fll (RDA 1) f#t B 87.51% My st Jr 22,
T IR F ANRIREB AR BIATILE S
BRI 0 5 e, R 56 B 35 (P<0.01) 5 26 2 il
(RDA2) X i FE 0.36% Y J5 25, B K 56 A i 2%
(P>0.05) . SVAKRE , P)Fh 45 B R &k 5 R
TR AU (AR M) Kb [ 1, 17 5 MAP FIE &
5B AT Sk T AR R . AR R KRR FAR
A o 8RR A DG, T AR 5 E R B A G . 4k
B R E 5 RN ) P AR OC BB, MAP 5 A
PR g ARG BT 3R (81 2) .

B XA [v) A= 3% TR A ) = R IR Bl R R
Hp B A B2 5 oA, R B R IR
(54.97%) > & 9 JF (29.46% ) > M it (13.52% ) >
MAP (2.13%) ; #E AR, MRS (34.82%) ~ 4 & 58 i
(32.65%)>MAP(11.11%) > HrL I (21.41%) ; Bk
A, MRS (32.11%) >MAP (26.29%) ~ B 3 # J4
(25.70%) >3 B 50 (15.87%) ; A, L 5 o5 B
(35.34%) > 57 3971 2 P (29.94% ) > bk i (28.01% ) >
MAP(6.74%) ; 2 FAH PRI, TR IR (30.62% ) bR
1% (28.80% ) R 58 i (29.52% ) W i = 6 B i g
FHIL ,MAPIRZ (11.10%) (%£6) .
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Plant points in corresponding colors indicated the indicator species of forest stands at their respective geographic locations (Fig.1A).
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Fig.1 Non-metric multidimensional scaling (NMDS) (A) and cluster analysis (B) of the Exbucklandia populnea

community structure
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RDA2 axis explained 0.36% of the constrained variance
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Red arrows represented species richness variables of different vegetation layers, while blue arrows indicated explanatory variables. Square points

represented different plots, color-coded by geographic location. Dashed ellipses indicated the 95% confidence intervals of all plots.
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Fig.2 Redundancy analysis of species richness of different plant groups in the Exbucklandia populnea community and

its driving factors
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Table 6 Variance partitioning from redundancy analysis of species richness of different plant types and driving factors %

TiH EI R A AR LAY
Item Tree Shrub Liana Herb Total species
HER IR
. E;ﬁiﬁ . 54.97 21.41 25.70 29.94 30.62
Regeneration origin (Natural/plantation)
iy 13.52 34.82 32.11 28.01 28.80
Stand age
R e
ﬁﬁﬁﬁ; . 29.46 32.65 15.87 35.34 29.52
Tending intensity
=N
K 2.13 11.11 26.29 6.74 11.10

Annual precipitation

2.4.2 HHSHHE

K13 i RDA HEJ P 7 T FEHL 2 FE 1 5 3K 5
WFZRFERLR, B EEREE (P
0.01) . %5 1%l (RDA1) fi# B 65.75% 11 29 5 ¥ 7
2B B E (P<0.01) ;AR ZE EAR)Z
1A JZ BY Simpson 48 201 Shannon-Wiener 5 4%

AR R IR R SRM) FIARIE 52 IEAH 5C , B AR
NEE B A, P RR R M ARE
Simpson $8 485 9K 31 K- AH OC M B ot , T A+ A2 19
Simpson 8 £ A1 Shannon-Wiener 8 % 5 9K 2 X 1
FEOCHER S o 55 2 %l (RDA2) A% B 6.93% 1 7
2 BE K225 W (P<0.01) .
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Red arrows represented species richness variables of different vegetation layers, while blue arrows indicated explanatory variables. Square points
represented different plots, color-coded by geographic location. Dashed ellipses indicated the 95% confidence intervals of all plots.
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Fig.3 Redundancy analysis of diversity indices of different plant groups in the Exbucklandia populnea community and

driving factors
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T RRY L ETARZE D, P H WX
Simpson F5 %0 H1 Shannon-Wiener $8 50 19 il B R i
B,k 53.96% F152.64% ; F% AR B AR IR 2
(34.42% F131.13%) , FRIB AR (11.62% F116.22%)
7 W, AN A R X 2R P B A il e
WARBRESREAZRHIE - ENESR . TEERE
1, Simpson $8 £ 1) 3= 25K 8 K A FR AR B R R
(46.10%) , H: % b bR I8 (28.68%) Fl 4k & 5& B

(25.13%) ; Shannon-Wiener 38 58 J7 107 , MRS il B R
1 (38.85%) , W i T AR MR HEHTL U5 (35.34% ) , 1
B om R AIL(25.82%) . TEHANZHT, Simpson $5 %X
9 fife T R AU Ry R BT R TR (44.419% ) > My
(30.87% ) > & 1 J& (24.61% ) ; Shannon-Wiener 35
B HE T R MRS (37.65%) > 2% AR B R IR
(34.79%) > R JE (27.51%)

RT FRXBEZHMUEEHSRIEAFRTRAITNTESHE

Table 7 Variance partitioning from redundancy analysis of diversity indices of different plant groups and driving fac-

tors %
TR WA AR
Tree layer Shrub layer Herb layer
HiH
Item Simpson#§%{  Shannon-Wienerf§4t  Simpson#§%{  Shannon-Wienerf§4{  Simpson#§%{  Shannon-Wiener 541
Simpson’s diversity ~ Shannon-Wiener ~ Simpson’s diversity ~ Shannon-Wiener ~ Simpson’s diversity ~ Shannon-Wiener
Index diversity Index Index diversity Index Index diversity Index
PR IR
Regeneration origin 34.42 31.13 46.10 35.34 4441 34.79
(Natural/plantation)
i 11.62 16.22 28.68 38.85 30.87 37.65
Stand age
25 iy
RRER 53.96 52.64 25.13 25.82 2461 2751

Tending intensity

3 itig

3.1 FMEMBERLBERFNYHEEEKa
SHMENEEIRE)

ARG, SOMHTIRAT .= m K LA = e
Z ot LU H B e KARMAE AP 8 B AR T
VG R L AR BB 3 AR A RULL AR 3 9 N AR
(FR2) , REH 72 RS LARB S E K
(F24) s RIRMRATEE )2 Y Simpson 45 21 Shan-
non-Wiener $8 $0INFE Z £01E &0 T 102 5 TN AR
(£5). X5EAMR—2, A THAHK T
RARMRATAE 22 IR B Wy o = 6 B R 2K
Vo TE G — 25 5 R AT R AE TN TMCBE VR 25
P B — N T U B R A 2 A A B A, DT R
il X s ] S v L 2 B B s R i R M AR R R G
DIRemdERine )1 A B HEEFR BT R

SRINT, WA SR 48 25 N TR AR
ek SR S5 - BT B AR, AR 2 AR T T A
2RI Re s WES /N, UL, S E R E A
TR AEMZ 8], o A1 25 RN, FE
A, PR ILSEMR G R AN TR

= AT L E B KRR = KL R
LA R IRMRAE 25 28R 3= B R 2 e 50T
] 22 5 A W3 (P>0.05) AN PR LA 1 7
AR ZWFhE BB ER T = KB (F4~5)
XA BB = H TEAREE (43008 32,24 .27 a) T A
JE 0 ZE B T B AR G (R 1.3 3)
7T 553 BE T AR VR A VR 2R, A
PG R BRIy 20O, PO R S AR S
Z 5 A FIRFE AR [R) X 3k #5570 JL R 3R sh vk 2 B
PERYZS [ A 52

A LB IR0 DR G A O P A e L
R R S 2R FEAREEGE R B
P =F B R AR SEATER EE AT M) P RUL AR
GRS e N TR, HHEA A AR 2 144
F s B AT [0 AN TAMREA St e P & 1 )
FE R ILEMY , LR EILE W = @ TR
SRARFN AR T 1 2= 7 KBTI L 5% MR SR AT TSRk
(F2), H, MR M YR E R E ST
HoAth b 1X, 25 5 K PRl L A0 AR P R st 8 2 i T
H AU Ml (P<0.05) , 1 2 e 22 3 1L B P K L
AR XM FUIR S M7 7EE AR | R AR i R AR
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JZ Z IE P R B 2% AN 1B 3 (P>0.05) (R 4) .
HE K )Z 5 BK 2 1) Simpson $8 0 F1 Shannon-Wie-
ner f5 5 2 I AU (K 5) . X LR RE
B, P08 T WA T A PRl 45 B, IF T Rt
L REPEAG BT TE B

AN RSB EEE AT, KUl Ak 20 a A
T AR S AR AR 40 a N T k2 0] 9 i % 22 &
(P>0.05) , RUIFEE R ELE T, 46H T HlAT G2 AL
g TR, IR 25K A 1 1R 0N . X
Hartley' ™ i fF 5 45 5L AH [R] , BP 28 %8 + 190 0] 82 9 AR
TRETE LS R, 5 R T T BB I MR X R
PERY IE PR TR . A2 R, 52 M B 2R A 60 a
KICE W RIRMGE 2w KL 27 a RIRFRZ (6] 1)
ZE5WE R T MR ST S . BIFSEIIESE , AR
W& 1A T W o 2 A (R AL ) 0 5 B 58 S S i 1
o DLRAE T 2 AR A MR S el (£ )2
2 AR B BERY L K 5 2 Y A a) A
G VA

RDA 2 Hr it — 25 503F 7 B B I 07 =8 e &
S8R JEEFTUMR IS 45 22 75 R X EVR R Z AR 25
UK VE A, [ B B 78 T AERE K B X R 3 &
B B ) 52 e (] 2~3) o 3K — R M ] RE IR TR K ot
22 B RN BT A B b A 5 A R
F, AR R R E R
BB R R (30.62%) (6 B 5 FE (29.52%) 5 Mk
(28.80% ) F) fiff T 2R ATAT , 7 4T [ 7K i ) i g 24X
F11.10%(F6) . X5 Hu 25 WF 5 45 AR, H
F 5T R I 25 4 R P AR R 2 70% 1
JEAR S AR K B BRI T ) 2250 , RDA 45 578
WoR LS R BTG, HAETERT,
TeARF &8 B2 FHEEETF(54.97%) ;A
W) 32 MR (34.82% ) 5 90 & 38 B (32.65%) H 7] 52
M) 5 R AR PR RIS (32.11% ) 5 4F B K 5 (26.29% ) 3
(]9 5y 5 AR X PIE 7 56 S R BURR (35.34%) (3R 6) .
X — 25 BT A AL AR, BT A e 30 o
B Bz e U5 7 SCRR L, 5 AR A /N7 EAR Py b
W BE & MRS AR A T 3 Can e ) 25 B35
) G, T R K Bl R S R O T A A
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RDA 53 # i S 7 , Z2 FEVEHE 800 O 22 53 i 45
REYRFEEE ORGSR, ERZHREARZ
[ 22 R34 32 SRR IR RIS (P i 114 S [ 5K
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B R IE SR E AL FE S, B A
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T2 A AEL 1Y) 1 i B B far ARV, ERUH S RARAR (H
TeARJZEEH C RN T o3 A, (AR B K
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O3 A TR U T 32 R LG RN TS S5 4 L DR T A 32
T3 B ARG rh F2 SR R T T
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FRF, N TARA GBI AT T BT Ge Tt 2 3 1 Y
eI . X6 N ML BRAR > B — 25 T B
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