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Abstract

This study aimed to identify the growth environment of Cudrania tricuspidata by analyzing the site environment, soil
characteristics, and vegetation structure of the species habitats and to provide basic data for identifying suitable cultivation sites
for mass production. The study was conducted on 17 sites in five cities/counties of Gyeongnam and Jeonnam province. It was
found that C. tricuspidata habitats were mainly distributed on gentle slopes in the southeast and southwest, with an average
altitude of approximately 290 m. The soil of the C. tricuspidata habitats was sandy loam with a high proportion of sand, averaging
73.9%, 4.6%, and 21.5% sand, silt, and clay, respectively. The soil had a pH value of 5.41 (5.20-5.79), organic matter content
of 8.2% (3.6-12.6%), total nitrogen content of 0.36% (0.19-0.54%), available phosphorus content of 3.50 ppm (0.95-7.61
ppm), and cation exchange capacity of 15.9 cmol*/kg (10.0-20.7 cmol/kg) on average. The vegetation structure analysis
showed that C. tricuspidata appeared in the tree layers of regions A (Jinju) and E (Yeosu), but the importance of C. tricuspidata
was found to be high in the subtree and shrub layers in all regions. The ecological niche breadth was widest (0.874) in region B

(Hadong) and narrowest (0.480) in region E (Yeosu).
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mto] EAlN]A (phytochemical) HWolA thet A
g gAgurgo] dojd 4= QI E 85 7] wjRo|ct
(Moon et al., 2017).

FRABI R (Cudrania tricuspidata)= FHF
TR FUEL| &l HEEHLN TR 450 ¢F
A8k Foluf dgofA & AttH(Korea National
Arboretum, 2021). A1 4te=dE 2ot Sl
TR FUE= AR E 3 Guff, 41 5ol 5%, 8
T, 2EEd, g Sl dAE ARgEISIeH
(Kim et al., 2000), @7+ 77, 2h<F, <51 4 5ol
B e Aer X1 tKKang et al.,
2011). £3] gof 43} i) Qe Zd)ws sltE
o] o= TiE Aoz dHA UtHChoi et al,
2015).
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cudraxanthone A-O, cycloartocarpesin, populnin,

quercimeritrin, 6-deoxyisojacareubin 5= 2|5}
A, £71¢F doflA+= kaempferol, B-sitosterol, 8
-sitosterol glucoside, 5-O- methyl genistein 5 TF
&2t AJ=o] 24 = Ak Nomura et al., 1983;
Kim et al., 1993; Lee et al., 1994). FA B }F o] &
5ol oA = & m(Park et al., 2001; Park et al.,
2012), &d(Lee et al., 2004; Choi et al., 2009),
48K Choi et al.,, 2015), 5 I 2 =gyt
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OF XU O] R AtS S5t Al 2] o T H
AE = Kwon(2009)1 Kim et al.(2023)9] A4 A|
oI5t HFe AHolrt,
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2.1. ZARA| 7HgH

2 A= A AFA(elsE A A1), shsw(°lst B
A1), et (olst C A19), e of=Al(elst D 219)
oF Felw(olst E A%) 571 A9e tiF ez iyl
FRFUE 2219 wEste] 7)E AFARS} 771
A E Ao Egche FHHAEEY B0 R
ZAAE ARSI ZF 298] AR A2 E
Hde s 20209 5ERE 20219 997HA] A=
ARG 770, B A 270, C A9 370, D A9 270, E A4
370 5 570 AGelA F 1770E sk AT
(Fig. 1).

Fig. 1. Location map of Cudrania tricuspidata habitats.
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Table 1. Meteorological data of surveyed districts

Site Annual mean temperature (C) ~ Annual mean precipitation (mm) Warmth index (C) Coldness index ()
Jinju(A) 13.4 1500.4 111.0 -10.0
Hadong(B) 13.1 1409.9 108.5 -2.2
Haman(C) 13.3 1341.1 110.9 -11.4
Gurye(D) 12.8 1540.0 105.3 -11.4
Yeosu(E) 14.6 1454.8 118.2 -2.6

2AA DY BAS AT 30409 7
(KMA, 202008 Z7ste] An@71e, A4, 2%

A%, A4S HEHATHTable 1). FBE7 2L
o457 14,602 7V E9kor] Fe7H 12,802 713
we Ao Yehon, @44 727 1,540 m
= 71 weken, sieto] 1,341 me g A Aow
bt 284 o4t b Eekom g4
L Hgo] 7P e ghe B

2.2. KALY ZAM gt

TAEUGE 22 9] 9421874 A= GPS (Garmin,
GPSmap 60CSx, USAYE ©l-&sto] 91k, Ak, 1k,
RS S0t I Qo= AL ko, A 55
ZAFSHATE

ESF 2AZ 98l 177 ZAROA §71852 AlA
5t 10~20 cm Aol EF AlRE AF oAt EY
2942 Corell= o&ot] EA 2 44, 844
5= EA45tH. EY pHE pH-meter(HANNA, HI
991300, Japan), E¥R71E 42 Ignition-on-
loss®H, G824 Available P,05)2 Lancaster'H, |
gFol(Ca®, Mg*, K', Na") &FEF2 IN-
Ammonium acetate(pH 7.0)2 J&5to] F=Z28=
k=37 (Atomscan, USA)Z SAstA 1L, Ad A
SreFe 83525 YA 7] (Automated True Macro
Element Analyzer, LECO, USA)E ©]-83F3itt.
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(2~8 m), TEZ=(2 m olsho g FEs}t A
Ao @ F=FE2] AHSAAE AHESHIoH o]

£ v o 2 F04FE(Shannon and Weaver, 1963)
oF #A & (Pielou, 1975) ¥ A =(Simpson, 1949)
£ AESIATE AR oA AR O] AW ES
olulst= AHEfA Z]9E-2 Levins(1968)2] o4&
o]-g-ote] ST

B =1/2Z(Pi)2S

B: niche breadth(Levins’ B)

Pi: relative response of a given species to the
whole gradients that is realized in gradient I

S: total number of gradients

SAEA2 SPSS Statistics255 ©]-85F9] ANOVA
A1 Duncan’ s multiple range testg A5t
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Table 2. General characteristics of C. tricuspidata habitats

2 X

S
;ﬁT%‘ [Sage}

A
i

Hol
Ma

Site” Altitude (m) Aspect Slope (°) Ave. DBH of C.£" () Ave. Hof Ct. (m) No. of C.t.
A 361(93.0) SW 13.0(5.01) 7.4(4.70) 8.52.17) 10.4(2.51)
B 367(0.7) SE 12.5(3.54) 4.8(0.57) 4.6(0.42) 12.0(1.41)
C 377(72.9) SW 15.0(2.00) 4.0(1.53) 4.9(1.35) 10.0(1.00)
D 250(0.0) SE 5.0(0.00) 3.6(1.28) 5.1(1.57) 11.5(2.12)
E 181(27.1) NW 7.0(1.53) 6.1(2.58) 7.6(2.45) 15.7(1.53)

* Site were shown in Table 1
C.t. is Cudrania tricuspidata
Values are means+SD

A= DBHSF vRR7RA] R A 2190] 8.5 m= 7FE Zo
o, B A¥0] 4.6 m=Z 7} @2 Ao 2 yEhdth 24}
2] W FAEUF AHA4= E Aol 15. 7822 71
w2 A= e

3.2. EYEHA

B ) 5714 2 e ARsHE Fa A

B 224e BASIAT FARUR AgA o] 24
2 ZAEE Aol glglort Ao Bey, o

At HEZY 24 B 73.9%, 4.6%, 21.5%= Hefe]
o]

ol Ejvet AHESS] B, nAL HE A
41.7%, 41.5%, 16.8%Ministry of Land, Infrastructure
and Transport, 2017)°] Bl 27} =2 EFUS
1 4= it & HEo] w2 Aol 5714
3} v/ o] Fasht B HI & s oA B
o] & 4 AET(Kim et al., 2007), < =22
2 AHA ] golutal Q= F8 oFg ZEAE 4
kAU (Son et al., 2021), 45W4F(Son et al.,
2022), AEUR(Kim et al., 2022) AR EFA
T YT 23 Bt EQFo] duty thAF+=
A5 Yt $4UEE BAY0] 1.13 g/em’E
ooz FA UERoY HMAFesr B 0.90
g/em’2, SEjuEt AHRIESF A Fo] B §HYUE
0.98 g/cm®(Lim, 2020) Hth= g3 @e Aoz 1}
ERgeh S UL 1.49 g/cm’ oI B E S50 B
2] Aol AAE = Aoz Il gl FAE
Fedddor w2 nef @Fo= Qs Fa7F0] ¥
F3h o] 25t Ql= A0 & SRIE T ESHI
= g DA TAVE Sl A EE B 2.65
g/em’2 ZARA] 7t )&l 2ol 7F YRR oFofe

o, vt A ESFe] Bt AL E 2.55 g/em?
(Lim, 2020) Hthe 22 52 Ao 2 Ueydct
E9F oshA-& B9 A7KTable 3), A7t #1 2]
B4 pHE 5.410]1900m, ZARREZ 52004 5.79
72 vkt $elvete] AFES BEA 10 o] B
o E9F pH 4.902tH= =9t o}, 20] Alg 24
92 QAlEE= pH 5.5~6.59] HgIAE Fe ZHog
Lrebgtet shARE 5 2 AS A4 pHYF o] of
Bof| BB AR 9] e EQF pHIF ASo] H
HEsitty AT = Qe Ao 7 wobrEch By
o] 2|72l EFSIIE(OM)E 4.2~12.6%(Bd 8.2%)
HOR ZAMA] 7ho]l fo]F el o7} Lrebton | A9}
E A 9jo] 12% o]Are] =& EoFG 7| & gk Kol vt
™ BeE D A ¥2 A9 E A99] 1/3 $Foldtt. BE
ZAMA A 5 Aeof et EFGTE AAHY
01 3%= AFolsl= Ao & yehdtt 48 A &
A= AEA(TN)S =585 FHH = 0.25% ©|
A& 71%0 2 51l St B ZAAE 0.19~0.54%
o] M2 AR Zhell 2949l ztol7} veRtET],
A g RE 71 23eF0] =3d ASE X199 AA4
7} =4 vebgth 34 0.36%= $aueE AHE ek
10 cm Zo]9] AA A4 TF 0.22%2 A3lst= Aog
RS AFEGo A 7 B39t oF 2Rl a4t
2 0.95~7.61 mg/kg®l M2 ZA}A] Thof| F2]2 9l
2}o] 7} Uehgtth, R QALe 61 2]5HEo] ot
z27] Aol e L vA |, =5 A4S A 1Y
21 100~200 mg/kg H] #Agke] 3% 4=5=0]qlct. &
Qe R AlH] M Fo] AW ALy} G298
2Fo] vl W BAjo] o]Fojzjof gt Aot EQFo] At
mal g 24 424 A 5] Rt ggke

eHdFol 22 Ca’*ol Bt 7.77 cmol'/kg
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Table 3. Soil physical properties of C. tricuspidata habitats
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Site” Sand (%) Clay (%) Silt (%) Bulk density (g/cm®)  Particle density (g/cm’)
A 73.614.76a 3.86+0.64c 22.5%3.71b 0.85+0.23b 2.64a+0.01a
B 80.2+4.01a 4.15+0.49b 15.7£2.50c 1.13%£0.11a 2.652%0.01a
C 62.0+2.48b 7.73+1.28a 30.3£2.20a 0.90+0.08b 2.66a10.01a
D 77.74£2.21a 2.90+0.17d 19.5+2.93bc 0.83+0.08b 2.65a+0.01a
E 76.1£3.98a 4.57+£0.92b 19.3+4.38bc 0.79+0.10b 2.65a£0.00a
Mean 73.94£7.08 4.6+1.83 21.5£5.50 0.90£0.13 2.65+0.01
" Site were shown in Table 1
Values are means+SD
Different letters indicate values significantly different by Duncan's multiple range test at 5% level (p  0.05)
Table 4. Soil chemical properties of C. tricuspidata habitats
s pHELO) oG NG NP Exﬁlg'zfatmn(cmi/kg) —— (ol ke
A 5.20c 12.5a 0.54a 3.32b 5.37c 0.78d 0.24c 0.58b 12.3¢
(0.09) (2.76) 0.15) .11 (1.25) (0.28) (0.08) (0.10) (4.54)
5.60b 3.6¢c 0.19b 3.54b 10.15a 1.89a 1.26a 0.18¢c 20.7a
i (0.06) (1.16) 0.02) 0.51) 2.12) 0.23) 0.15) 0.07) (4.25)
c 5.79a 8.0b 0.20b 0.95¢ 8.04b 1.61a 0.29¢ 1.33a 10.0c
0.16) (1.82) 0.02) 0.51) (1.22) 0.17) (0.06) (0.15) (2.34)
b 5.27c 4.2¢ 0.43a 7.61a 8.31b 1.16¢ 0.51b 0.07d 20.4a
(0.09) (1.47) (0.01) 0.31) (0.81) 0.21) 0.17) (0.00) (0.87)
. 5.20c 12.6a 0.47a 2.08b 7.00b 1.35bc 0.56b 1.39a 15.9b
0.07) (1.86) 0.02) (0.48) (1.60) 0.22) 0.11) (0.03) (2.57)
Mean 5.41 8.2 0.36 3.50 7.77 1.36 0.57 0.71 15.9
0.24) (3.88) 0.14) (2.26) 1.57) 0.38) 0.37) (0.56) (4.26)

* Site were shown in Table 1
Values are means+SD

Different letters indicate values significantly different by Duncan's multiple range test at 5% level(p € 0.05)

(5.37~10.15 cmol*/kg), Mg* 1.36 cmol/kg
(0.78~1.89 cmol*/kg), K" 0.57 cmol*/kg
(0.24~1.26  cmol"/kg), Na* 0.71 cmol'/kg
(0.07~1.39 cmol*/kg) 22 Ca® ) Mg** ) Na*) K*
o2 go] §hiE Ao g2 FAEI 7+ Aol
29 5 A5 Helel Ca** 2.50~5.00
cmol*/kg, Mg?* 1.50 cmol*/kg ¢4}, K* 0.25~0.50
cmol/kg, Na" 0.10~0.50 cmol"/kg¥} H]WS}H,
Mg?*o] 23 BE3 Ago)Aq Ca?t, K, Na™2 %
3 HRE 3ot Ao R Yes ol 28
(CEC)= ¥H+t 15.9 cmol*/kg2 % S 24 HY

4%

A0 2 e 2 A
H A= AHEGS] Bk
et al.(2016)°] At2& &

12 ~20 cmol*/kg Wl ‘2&
ol A AABIL A& 7 F=

5B AU Kim

85I

334472
3.3.1. 384
TABUR YA 9 E AYTEE BT
CHTable 4). X550 A2 E AoEH, A Ao
B gFo] Uehton], 21477} 57.72 71 2
{AE HYoH, ojo] RABUT, R o3l
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B A& 12 AMUR(57.5)¢F Freuii(42.5) F &
o] Edstlon AR URE= Ao YERA]
ottt C 2|92 5%0] Uetste=tl, 2771 42.2=2
M =2 $8XE BGon, o]o] ALEui(22.2),
AFELIE(19.7) 0]%ith D A2 FuLb(29.2),
A UR26.2), AFEFUER(25.0), 55H(19.6)
450 J9gg47t Edot9on, £330 F8AE=
Z Zpol7t QISitt. B A2 A5(49.6)7 7HE 2
FAE Hgon oJo] HWR(16.0), FAEIFE
(12.5) <=9t FABUFE= A9 B Aol w5
Soll Ueb oy oh2 AR oA = EdstA] ookt
ot EF o BE ZARA A F2 B R ] FaX]
7 VS w2 Ao BARQL 292 AHEY
A, B, E A9 FA B0 Fax]7} 50 M52 e}
o, C 2|93} D A9 AR UR] Fa X7t 7}
7} 37.8, 28.12 UERGTh A A58 1750] YeRgte
o, BRG] Algo] 7P et Aoz RIF Q]
1, B A9 WESI} nprA| 2 olnEF AL &
AFo] 5Fo= 7P AHQlom, MR R 27 7
Aote g5t C A9 A BF L AU,
v 2 ARl S A9 D RGeS
U] )7} 2042 HHEH o2 B vepgon,
AE8(11.3)2F AGUR(10.2)% 10 o132 S35
Ho| % 2 BupRet Ggg] wEte] HAo] v
Efd Ao 2 BAEQieh E A9 vEURI} 11.59)
FTAXE B} otuFolAE A dHE 2G| Ajo]
£ o TABUYRIL S At AFALS ST
At FEZANAE FABUR] a7t B A9
] 79.39014 E A 2] 8.17kA] A A] bl Abedet b
o7} Uttt A A H-2 HA RO T8 271 42.1
27V woron, o2 5ute] AR e (st
o} B A9 153, ol EmSi iV 2 HESE
T2 EUR et AR T 230 e 5 490]
oFF TSt AL & 4= AT C A2 LA E
£(26.8)7F H1%(13.1), HEIF(12.0)2F ZATA
D2 QIS 2 Q31T D A2 ZAR(23.9), F
A1 BUHR(23.6), FEILHR(20.2) Al 52 FaA7t
v 59t Ao 2 Yehd 837 5 ohdet S T
A get AAo] dojutal 93-S & 4 At skAlE
2R et ZHfU-RIt ot oA 10 ofstE A
Ao FaX7b A Aok, ofwEF oA AdriH e

2 e 072 RAR gELE, e 4587t

R

o} TR BT o] Ago] P AolA] e Ao R Tk
E 2|92 o2 A9 FE H]E((31.9)0] 71
FT8AE Hyom, olo] 24tR(19.3), 5
(10.3), AP7PHER(8.9)9] =ol3ler, 728t
FE=8.19 F82E Bt W EST} ol ESo A=
T2 EGRO] FaX7t 7Y =UAN, BESAE
T BT O] FQx]7t A o &2 U vebgTt

A AA Wm0 A BT FAXE=B, C, D
219& A st E 12.5~14.3, ot B L 28.1
~54.5, TEZHE 8.1~79.39] MYE HAL}. o]
o] AE A 5o] 127] Al A AP R] 2] 214
TEo} HlweH 2 AR 9] RE SS90 4] HAH o
2 PABUR] Fa X7 Fe Zo 2 YTt 714
BURE 7 B ot ey Hols 5591
o, Bgoio] kgt oM 9 m7HA Aehe %
o2 A AthKNA, 2021). M- B0 LA BLpR
ZHA] 1270 A= 5 W5, 2%, AAIE AL 1178
Aol A PABURTE wEZoA ERlEglom
(Kwon, 2009), & A A= wEZ A AF7}E S
Aot Y= A, E A Fo A= 11 10 m Fo] 71218
RS 315t o= glieh g, wEFoAE 1A%
UE7F Eeb 2] 9k B, C, D AYL otwE5a}
EZoA FABURTL MY =2 FAXE Hol o]
AIZE el wEF o 2o] a1/ e 4= Zle
L o2 Y9 945E ] Aol ofgA H7hEA] A
£l U E o] o]Fojz{of & Zlo|t},

3.3.2. 3O

TR YA £ F4¢F Shannon?] Et+
F=H), FHEFFFE=(H max), vAE(]), $H=
(1-7)& E¥(Table 6), 594 THIE=(H)E LE5
oA+ 0.292~0.601, otuEZ 0.490~0.768, T=
% 0.1798~0.907% Yt TdEe 58 T
7F 7P A" B AH(GHs)0] Be Sl 7HE E
2 3= Bt QS SE(H max)® A A9o] A
Z9ellA 0.778~1.230, B 1< 0.301~0.699, CA]
9 0.699~1.041, D A9 0.602~0.903, E A¥
0.699~0.954=2 Yt B A ¢o] 7P Z2 Zo =2 1
Rt FAE( )= 2 3ke] 190 7RSS 8 A
F7F et el 2le A& 9n|sh=H(Brower &
Zar, 1977), 7+ 21919] S918 # AL+ WE3 0.685
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Table 5. Importance value by layer of C. tricuspidata habitats

e Site’

Layer Scientific-Korean name 1 B C D T
Pinus densiflora 245 57.7 422 49.6
Quercus acutissima 3T 4+ 425 22.2 26.2
Acer pictum var. mono 122U 57.5

Tree  Platycarya strobilacea =35 29.2
Cudrania tricuspidata A %5 14.3 125

=3 19.6 6.7

Other 8 species 28.1 35.6 25.0 31.2
Cudrania tricuspidata T2 B 54.5 53.0 37.8 28.1 47.5
Lindera erythrocarpa W= 2.7 8.6 13.1 115
Styrax japonicus EUF 20.4 6.4
Acer pictum var. mono 122U 19.8
Quercus serrata 33U 4.4 3.4 7.9
Prunus sargentii AP 14.5
Corylus heterophylla N 2.0 10.2
Morus australis AFFS- 12.0

Sub Cornus officinalis AY5F 11.3

tree  Callicarpa japonica 2V 6.5 4.7
Lindera glauca Zref U5 3.5 7.2
Carpinus laxiflora X oTUF 10.3
Rhus tricocarpa /W& 9.4
Zanthoxylum piperitum 23V 4.0 4.8
Euscaphis japonica T2 3.7 4.9
Quercus acutissima 3524+ 2.2 6.2
Celtis sinensis WU+ 2.4 6.0
Other 13 species 24.2 8.4 4.6 7.0 11.1
Cudrania tricuspidata JF-Z]E‘/H:— 42.1 79.3 26.8 23.6 8.1
Callicarpa japonica 2 8.0 23.9 19.3
Lindera erythrocarpa H]%L}T 5.6 13.1 31.9
Lindera glauca TEIVFF 7.5 12.0 20.2
Lindera obtusiloba 735 4.9 20.7 4.6
Styrax japonicus WEUF 7.8 4.6 8.0

Shrub  Zanthoxylum pz’pen’tum ZOUR 9.1 9.2
Aralia elata +&YF 10.3
Viburnum wrightii 2712 A5 8.9
Prunus sargentii \FEUF 8.6
Toxicodendron trichocarpum N5 2.9 5.6
Quercus serrata ZFU5E 3.6 4.6
Other 13 species 25.6 17.6 15.1 6.7
Trachelospermum asiaticum "F4& 17.1 21.9 19.5
Oplismenus undulatifolius XN 2 5.0 11.3 13.9 12.1
Preridium aquilinum var. latiusculum I 2] 0.8 22.4 2.3 1.7
Cudrania tricuspidata T2 85 3.5 13.6 45 1.0 2.1
Smilax sieboldii 7 H& 3.5 1.2 17.0 1.7
Commelina communis §3E 6.9 11.4

herb  Carex siderosticta Atz 3.5 12.9 1.7
Vitis coignetiae "% 23 14.9
Parthenocissus mcuspzdata HAho|lg= 43 1.4 2.9 6.8
Pueraria lobata 3| 9.1 1.2 5.1
Carex lanceolata TS/t 2.9 11.4
Rosa multiflora 8% 7.1 1.4 5.0
Other 63 species 53.5 41.1 57.4 15.5 44.5

" Site were shown in Table 1
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o2 EAA|o)AKoo and Park, 2021). T2}
To] e A 2] 9% (ecological niche breadth) 4H&
o= F1AZH(DBH), F31(H), FXTHZ(BA) 37}
2] BERAAE AHESEITHTable 6). 1272 A
Aol A 0.438~0.969(FB+ 0.771), B A4 0.922
~0.924(Fw 0.923), C A9 0.649~0.770(F+
0.708), D A9 0.665~0.702(8 0.684), E A<
0.461~0.551(%8+ 0.516)2.2 B 22| Ae7 7

Table 6. Species diversity by layer of C. tricuspidate habitats

Site” Layer No. 9f ' N'o.. of ‘ Spe'cies ’ MaXi@um H Even’ness Dominfmce
species individual diversity (H') (H'max) | a-5m
Tree 6 23 0.533 0.778 0.685 0.315
A Subtree 17 66 0.679 1.230 0.552 0.448
Shrub 14 43 0.797 1.146 0.695 0.305
Tree 2 5 0.292 0.301 0.970 0.030
B Subtree 5 14 0.490 0.699 0.701 0.299
Shrub 2 7 0.178 0.301 0.591 0.409
Tree 5 23 0.593 0.699 0.848 0.152
C Subtree 9 42 0.710 0.954 0.744 0.256
Shrub 11 25 0.907 1.041 0.871 0.129
Tree 4 7 0.587 0.602 0.975 0.025
D Subtree 8 18 0.768 0.903 0.850 0.150
Shrub 7 17 0.770 0.845 0.911 0.089
Tree 5 19 0.601 0.699 0.860 0.140
E Subtree 9 24 0.652 0.954 0.683 0.317
Shrub 8 23 0.779 0.903 0.863 0.137
" Site were shown in Table 1
Table 7. Ecological niche breadth of C. tricuspidata
Site’ DBH H BA Mean

A 0.771(0.183) 0.856(0.127) 0.573(0.258) 0.733(0.177)

B 0.923(0.001) 0.949(0.004) 0.751(0.019) 0.874(0.008)

C 0.708(0.061) 0.870(0.052) 0.485(0.115) 0.688(0.051)

D 0.684(0.026) 0.911(0.015) 0.356(0.035) 0.650(0.001)

E 0.516(0.048) 0.626(0.040) 0.297(0.088) 0.480(0.058)

" Site were shown in Table 1
Values are means+SD
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