ISSN 1000-0933
CN 11-2031/Q

M or I A
‘,: ;' \\:: m |

g

8, Gl
| ey

4

ek

54




% £ 7S %R

" (SHENGTAI XUEBAO)
vmmsmesns b 328 B 1TH 20125 9A (FAF)
B X

KT AMAEESEF oML PRI B e BEE,E ¥, E2EF,%E (5287)
3Pty %;gl%/JLi{bii%szP%%ﬁ,@ 2 L O R . OO SR A ) (5299)
W AR 2 ML 0 A B ) SR DL A 3R KR A R e AL, E R, T8, (5309)
WFBET REARBEOMBK P ARAE KRB AILFFE e FEAE,E MK H,% (5318)
GH S B RS B A AR Y BE A e B OB, 0T, T #%,% (5330)
BT R B F A —— AW EF IR H A e TEE EWE, LR, F (5337)
,J,_i,&)ﬁ;}f]:)z]ﬂﬁ{gpi@ﬂ{%’»%ﬁ}@kb& .......................................... TEHE,EWHE,FHE, % (5345)
RH IR TE A T BAE AT e B 3 oA EH, W, % (5355)
B R R B R AR R 3 B 6) LI UKL R A R e G, T E BRI =, %F (5363)
KL 2001—2010 S Ak K R B HEAR G BAE FL oo Vg BRI A (5373)
BT ARSI I E A BT AR cee et FAN,ZE N, ZHKI, % (5387)
At T R B Ak R BE A IR e X BE R W, ERAE L (5396)
%j—_fa&liii%i]‘#milﬁﬁ:\%%kﬂiﬁéﬁHT“’"@F ------------------------ WOR,EME, K B, % (5405)
INSEGEM 5 R AR A BB PO BF AT I JF eeeeeeennee o E ALE, EREE (5416)
BT i L3R AR A AT 8 \%ﬁg\jtf'—%umg]% .................................... XA WA= HRGE, & (5429)
COIl A5 KA BRI M I-vil Rk 3T i A SR AR e BB ERVTWAR,F (5438)
Gash AR /2% X KA LRI MM A SRR G AT PR e FHE,E N, T =F (5445)
V:‘,I,%ﬂqur_;ﬁ%]z;@g&;}i%}gé@*ﬁ%ﬁjgyﬁ PEZ Freerereenrrninninnns xNgEE F AT @,% (5454)
AT SPEI B A FARIA T F 5 SABIEHE B woeervvreemnnnnnennneensnnieennnine e JRH 2B (5467)
L) M R A AR TR ) S B F AT T o eeeeeeeeeeeeneeeeeneneeeeeeeeneeeeeenea BB EAE, ELH, % (5476)
DI AP L ARG WA - Fa B e Kk I'IJ}'L pgch & A (5484)
m&lﬁﬁméi*\%&ﬁééé’lﬁlﬂ ....................................... T, R, E % (5494)
KAl s 2R AEF ﬁ}]i%:ﬁi%zﬁﬁ&ﬁ&é PEBG B oo LB, E:?ii %%,% (5502)
}2%)3"4%,%%'1 ETHRARRDETRMBERL e x4 AEHGE B W% (5512)

FIBIRIRARE E I E F IR BARAL R e K YLAE B E BAR (5521)
AR R AR BB R R BRI —— A @ AL A e FRW, N EHE, FHE, % (5532)
— IR AERREIIR BN T HER I T e FEAE AN F T 8],% (5542)
Hil P BB T G A FRIER RS A TN AL BE, & R, B H4E, % (5550)
WAL AR AT A KA RIri e i JR ATF kT BT & (5562)
R R R N A A P, MooF K (5568)
JE Ak R R R A AT AR R F AR PR TAL ceeevreeenieeeiiennn BT, e M (5574)
7K 22 35| 3k KA IUAR Y B HUBR LE PR B G 0 AT B TG PR e BFZ, AT, K F (5581)
it 55t
PR TR O HE e cvvveeeeeeeeeiii e EFE, T LA LR 5 (5589)
ARTEAEETAASERE BTG —P B BAFREEAERFEIBIE corrrrererrreeerreiiiiiie e,

....................................................................................... Fo= WO, BCE % (5601)

ﬁ%??:ﬁ’éﬂﬁ

MG BT L 3 T AR Y e E A ALY TR AR T AR e WA, FER M E, % (5609)
%*'ﬁ:% Iﬁﬂ]:u\
A K RIS R R 6——5 B A S RAMSIAEFREIF e B, &, ARE (5619)

BFIEARZSECN 11-2031/Q = 1981 # m * 16 334 * zh = P« ¥70.00 * 1510 = 36 * 2012-09

CEECECECECECEECECECEEE

HEE . 4D HME— R —— E PSR — R R A NP TS 0O 38 A0S, SRR It RS IR , T R 1, I I3
MLt S AN 538 B L5 e MEREAR DL, LI B 4 (o, s st AL £ lﬁl*jﬁﬁ% %WET%IE%ZJEﬁ
FHIRBEHUK BRI A B R TR AT S X JC RS, BB DAY AT AR o R e R
Rshyy B H S, R X e R FE AL 7 AR AR AR FT’@‘B FRE RS e BT AR NS B, 5T TR
MEFXILFES, VER BRI,

HEEM. Wa AR j[ﬁf‘}'fi‘?]‘jkj(% E-mail; cites. chenjw@ 163. com



5532 B 17 W) S = & il Vol. 32, No. 17
2012 49 H ACTA ECOLOGICA SINICA Sep. ,2012

DOI: 10. 5846/stxb201112141913

FEEE, A, REI, S, RREE, XM, 2303, BEE R BT AW A S T AT T AR e AR AR %R, 2012,32(17)
5287-5298.

Gao J G Zhang Y, Wu Y H, QiuZJ, Xu G D, Liu P, Li W Q, Yao G H. Conservation strategies for Ulmus elongata based on the analysis of biological and
ecological factors. Acta Ecologica Sinica,2012,32(17) :5287-5298.

ETEMESEF 5K F R R B

SER', ¥ ¥, RER, RIE AR, 0 omhT 205 BE %

(1. WL KRR S0 %, 48 3210045 2. WiTTORUFHOL 24 6E , Bl 311231;3. BT R4 dr SRR, i 310036)

BE KPS TR E SR S X PR A RHE 0 R R A R I AW E A TR, BT
KPP B A R R, XI5 Rl k2 O P AT F R S, 38t 0 A 1 ] ) e s P A P B e i B, I R AR P e T
[ ) 22880 I T PY AR AR A4, KPPl AR B 22 5 7 Befl, A AR TR TR i i K s i 2N, KIF 2
IIARTEMEIR 600—900 m (Y FHIEEA B b b iR B R RE A 2R BT VT I AL AR B | 20 A1 DX A9 RR R M 34 o 1< e 9 0k
SULBEAFERT . XS 18 TRA M~ AR ZSSA AR AR A B oA A5 SRR T 2R P A A7 A SR BRI I T OBIR R I B A
o XEHITARBH PG 5T A P 5 B B R R 0 e A T AT A AP, BRI S I R 5 T X T 22 O B Wi 2 T Ak
% B AF B A X, B R AR DB, B S AR

KR KPP A0 LE M 2 R A S

Conservation strategies for Ulmus elongata based on the analysis of biological and

ecological factors

GAO Jianguo', ZHANG Yi’, WU Yuhuan’, QIU Zhijun', XU Gendi', LIU Peng"*, LI Wengqiao',
YAO Guohao'

1 Laboratory of Botany, Zhejiang Normal University, Jinhua 321004, China

2 Tourism College of Zhejiang China, Hangzhou 311231, China

3 College of Life and Environmental Sciences, Hangzhou Normal University, Hangzhou 310036, China

Abstract; The Grade II protected endangered plant Ulmus elongata ( Ulmaceae) is a significant phylogenetic member of the
genus and the family; it may also have economic value. Research on the habitats occupied by U. elongata is important in
support of its potential introduction into horticulture and for the conservation of this species. Ulmus elongata occurs mainly
in Anhui, Fujian, Jiangxi and Zhejiang provinces based on our two years of field surveys in China. We concluded habitats
of U. elongata have become severely fragmented. The main causes of local extirpations of this species were both natural
events and human activities. The main forms of human impact were habitat destruction caused by mining and tourism, the
demand for firewood from mature trees by local farmers and the urbanization and development of forest plantations. Natural
disturbances were primarily caused by extreme weather, such as the blizzards of 2008, which caused extensive damage to
U. elongata populations in Suichang County, Zhejiang Province, but natural disturbances cause less damage than human
activities. Ulmus elongata primarily occurs at altitudes of 600—900m on sunny or partly sunny slopes. Suichang and
Kaihua County in Zhejiang Province were glacial refugia and had the largest populations because of their special terrain. A

Spearman correlation test shows the correlations of 18 biological and environmental factors to each other were significant
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(P>0.05), but only slightly or barely significant because of serious habitat fragmentation, indicating the communities of
U. elongata were at different stages of succession. Principal component analysis shows the most important biological and
environmental factors of habitats were light, soil nutrients, aspect and elevation. We extracted 4 principal components.
Principal component 1, representing a light and energy factor, explained 28. 408% of the total variance; principal
component 2, driven by a soil factor, explained 27.031% of the variance; principal component 3, slope, accounted for
19.063% and principal component 4, elevation, explained 12. 221% of the variance. Together, these four principal
components explained 86.723% of the total variance. Light and energy, represented by principal component 1, were the
main factors affecting populations of U. elongata because it is a heliophilous plant. Ulmus elongata was mainly found on
slopes at higher elevations because destructive human activities had eliminated populations at lower elevations. We
concluded U. elongata is highly endangered based on its habitat preferences and distribution, which easily led to local
extirpations. The protection grade of U. elongata should be elevated since National Grade I is more suitable for providing
adequate protection for this rare species. Different regions should adopt different protection strategies to meet the immediate
needs of U. elongata populations. In-situ and ex-situ conservation should be combined with the sharing scientific knowledge
related to U. elongata. The prior strategy was ex-situ conservation for Songyang County in Zhejiang Province, Wuning
County in Jiangxi and Nanping City in Fujian provinces because their populations are small. Active introduction and
cultivation were also needed. The core protected areas should be expanded for Shexian County in Anhui, as well as the city
of Lin"an and Kaihua and Suichang counties in Zhejiang Province to avoid additional extirpations; human destruction must
be prohibited. To the best of our knowledge, habitat loss and fragmentation are the primary reasons this species has become
endangered ; human activities were the primary reason for past local extirpations of U. elongata. However, the physiological
and ecological effects of habitat fragmentation on populations of U. elongata should be studied further. Also, there is a need
to document the evolutionary status of U. elongata to verify its status as an Ulmus species and its membership in the

Ulmaceae to help define priority conservation populations.

Key Words: Ulmus elongata; habitat; biodiversity; conservation strategy
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SR T BFE AR A A A Al g B 2 R TR AR OGS R 1 AR AR KT A AR K R B
B BRI, R B TR T 1 B A RS A A AR 1 TR A S SO R T R R R AN
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FrAmaEva AR K BRI A 1 AT LB R A TR MG AL (] g S Ay 25 T 30 s A P 00 2 O B o
PO RIS
1 HRBRMFRTTE
1.1 WFsE XA

BFFEHO AR PR 4 4340 A7 B B (AHSX) T2 ZILA) 00 AR I T
AL (ZIKH) T L AIHTE & (Z)SC) IR H H ARG X W TTAR B (ZJSY) AL IT P T (JXWN ) A £ R
F-(FINP)7 AKX & TF WA S, 88 O SRS, AR 2 URAE 16.2—19.5 C Z I, AFFE RN LA T
1488—1856 mm , 4F- H [ i £ B i VI FF AL 25 8 5 17000 (3R 1) o 7461 BE 9% £ 2B W R Te AR R
( Liquidambar formosana Hance) i ( Machilus pingii Cheng ex Yang) A5 ( Castanopsis fargesii Franch) &
¥ ( Pinus massoniana Lamb) A2 ( Cunninghamia lanceolata( Lamb. ) Hook. ) | ILI#AMI( Lindera glauca(Sieb. et
Zucc. )BL ) (XS ( Laurus cubeba Lour) 40 M X ( Cyclobalanopsis gracilis ( Rehd. et Wils) Cheng et T.
Hong) . FBAT ( Phyllostachys heterocycla cv. Pubescens) 55 ; #E AT 224 ( Lindera aggregata (Sims) Kosterm) | ILIfill
( Symplocos sumuntia Buch. -Ham. ex D. Don) F#Zj42 ( Eurya muricata Dunn) JH4S ( Camellia oleifera Abel) .
W ( Vaccinium brevipedicellatum C. Y. Wu ex Fang et Z. H. Pan) %5 ; 5. 1T ( Viola philippica Cav. Lcons et
Descr. Pl. Hisp. ) 2322 ( Epimedium ogisui Stearn) 5 % ( Rubia cordifolia L. ) FE¥( Smilax china L. ) =k
856 (Aster ageratoides Turcz. ) Ji %L (Setaria viridis (L. ) Beauv. )%,
1.2 Pk

BPHMRIAL T 2009 A1 2010 #9 6—9 H Gyt AT , X Ffin oA 50 B i T BHAITE PY 20740 5 — 4> 10 mx
10 m FYRETS , HAR i DX 2R AT —A> 20 mx20 m ATRARE Ty, I BT AT 23 A X BRRRAS e an BB O B A2 AR s A
BOF R8240, Bt 54 Bk, FIRHC SR N Ae R EARFIECAAEY) . ] GPS 10 sbe L it 28 445 B A3, I
SERETDT ROMRE W) A B BE RN RGE BE . MRS A Y A2 U AU A2 A TR R E TR R
fde e B 0 ™ i DU )
1.3

PEHULE T AR R HE B A P A B8 3 AR DL B (N2 3 R A IRUAS [A] g o7 o b 6 BB 422 32 516 BR A
A0) B 50 A dgctAs i, FH I AR SO0 & i AR R 28T I 80 C T2 fHE , FH 1/10000 HLF
KPR T IFHE AR . SLA =B/ M B (em’/g) .
1.4 LSefn BRI
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Mo SRRE A pH (TR SR ek I L C/N LU AR ek R4 T C/N AE

http ; //www. ecologica. cn



5290

S %

2%

18 Hifghr (£ 1) it
BRI (4)),

x1 KFEAESHMNEMMREETF

AT E PR, H i (ASP) By = B3 (1) 2R3 (2) B (3) Al

Table 1 The biological and environmental factors of Ulmus elongata in different areas

X, Areas
RSB Wi 42 WHTIFL VLFE R T WL HABH WLiE S it w7
L5 Latitude(°N) 30°05 30002 29°17" 28°58’ 28°23" 28°23’ 26°38’
24 Longitude(°E) 118°52" 118°56 118°07 114°57" 119°20" 118°53 117°57
4E SF 34 Y ¥ Mean  annual 16.4 16.4 15.3 16.6 17.7 16.2 19.5
temperature, MAT/C (-20—29.5) (-13.1—38.2) (-6.8—38.1) (-13.5—41.9) (-8.4—.9) (-10.5—36.5) (-5.1—39.4)
¢F§ i Annual precipitati
FFRERTRE Annual precipitation, 1774 1628. 6 1963.7 1488.3 1700 1855. 6 1652.5
APR/mm
4E H B8 B %% Annual sunshine
) . 34.
duration. ASD/h 1963.2 1847.3 1334.1 1700 1840 1925 2018
4R Elevation, ELE/m 880 610 660 880 670 850 600
B Slope, SLO/(°) 35 20 75 65 70 68 40
Y1) Aspect, ASP 2 3 2 4 3 1 2
FRJZ
60 55 75 65 40 70 80
Tree layer coverage, TLC/%
AAAVREE
50 45 30 20 10 80 10
Bare rock ratio, BRR/(°)
b 24 B %0 Total number of
FE4 B 4R 3 Total number o 25(8) 57(8) 150(14) 19(2) 17(1) 45(17) 34(4)
species, TNS
134 pH {H
4. 4.2 4.04 4.4 . 4.1 )
Sail pH , SPH 93 9 0 5 3.76 3 3.97
+ B L 5 K Soil electrical
539 221 266 161 158 138 260
conductivity, SEC/( uS/cm)
+ 3 4 B Soil total carbon,
123.25 72.31 40.01 24.5 30.94 208.8 153.05
STC/(mg/g)
g IS A Qo Al i
LI LR Sol total nitrogen, 13.07 9.16 7.94 5.73 6.45 21.57 5.48
STN/ (mg/g)
4 C/N Soil C/N, SCN 9.43 7.89 5.05 4.27 4.8 9.6 27.95
[FA TR
2.33 2.35 2.11 2.22 2.35 2.23 2.33
Specific leaf area, SLA/(lg)
M F 4> % Leaf total carbon
’ 426. 419.5 429.75 424.25 394.55 411.75 391.3
LTC/(mg/g) 0 ? 0 0 0
It A Le 1 nitroge
T 425 Leal total nitrogen, 43.58 53.56 27.25 25.21 24.51 30.32 28.66
LTN/(mg/g)
I C/N Leaf C/N, LCN 9.8 7.83 15.77 16. 83 16.1 13.59 13.66
NRTHh M A7 g B R FEH W i JEH
H ATk [T &R [T (&R i JeHE &R

MAT 455 A 9 5080 72 AR SR AR R 9 I ;. TNS 65 P 8807 R HE b RSB AR SCPEAG 38R ] Spearman AH G A3 H7 J5 ¥k i A7 18 58 41

PASW (SPSS 18.0) H1i# 17

2 HER5HH
2.1 KJFH A S RHIE

MF T AT PP 2 B4 AR R 600— whmamkﬁmziﬁfﬁmmﬁmmﬁﬁ$mﬁ
A ARAN 77.44% o BT RPI BB SR TR R B B AME 40% VUL A RRER AR TR
SV AT ARG ik 80% o KA A Y S R TE B8 1 5 &, pH {E 3. 76—4. 93, HﬁﬁﬁTﬁﬁ%%V\

ARHBIX A LS U IR, SRR

UG IIE T KPP IE S AR K, XA KEBORI AN T

FURIF (TEPYRT ) RIFIT A CHTTTI 2 ) FARMBR O (R 2 R 1), A0 37 1 22 0148 A 1 - X e A
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B B AR AR s R T AP 2URIE N (B 1) o AR TR B ZR T I8 LA BEIR | AT BRI VT L Ll
KA e R R A 200 oA e B EL A P TV DA P T+ O 32, - SR R B IR A B K
FEA AR A/ INE S KRB TR WL 22 P RS DU P+ i dm o 32, & AR IS, R T 5
GRS B AL B A BERRAE . W VT IF AL UK P A + L RS B+ il BBV N 2, 6 AR EE RS A 40 v o, 1%
(DBH)>1 em M 120 BRZEAT , K P A BER SEAC AR AR R 7R3 8 R 1k 80° A B Ll ¥ I, b3+ /r B 22, 2 H
BTN B M B K ORI E A L, YT PG TS LI M+ A2 KON 3| I K BB A8 38 71, 34 em, %
FEO B S B S MR, Bl B R A, TS B A A R A oA A2 AR RN A, D — B — BRI P
HrEER A K AE 700 B9 BENS L% b, DBH 4 36 em, #iIT.3% B 09K PR REVE A A T+ 7 XA+ 2148 + A MR 2 AR
BRSO R R A AR R K, R R LK+ BT O 3 BEVE R B I Ak
AV, MO %, HHER SR A LR 2 1 T MR T A K PR LA TR

El1 A)#TIERERIERIEF XA EER;B) ITAKTR UM ST RIEAXE,;C) BEEERANKFEMKIE;D) 5—7 FEKFM
G Y E)2 FERFERSERMO

Fig. 1 A) A road for tourism and forestry in Qingliangfeng, Lin’an, Zhejiang; B) A road for tungsten mining in Yao village, Wuning,

Jiangxi; C) A U. elongata stake in Nanping, Fujian; D) The branches of a 5—7 year growth U. elongata seedling; E) The leaves and

branches of a 2-year seedling

1.6 S IEEH T R

XA 53 A X4 18 JFEHRIY Sparman A 5C 347 AT LAt MAT 5 BRR (r=-0.764, P<0.05) F1 TNS
(r=-0.703) LA}z STN(r=-0.739) #l LTC(r=~0.721) FHCHEHER ,, 5 SLA 1IEAHE (r=0.523) , X SHAEM A
SLA Bl i T s iR AR TR 892, ASD 55 SCN il LCN A 3 B IE M X R, 1 SLA STC F1 SCN Fi %
ELE 7+ @ ik, LTC 5 LCN B ELE /9 _E T, 3 5P AT 2 it 7 a8 B FE LUIREAS R 2R
B i ASP i S R AT VR $E 2 R IR 200 STC A W AR FH , ASP B IF IR K3 A B 7 7% -
> F8STC K, BRR 5B A —E M IEMSESE R, U] BRR #m , H A HUR & Efk ™)

@ &1 i E
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SPH il SEC 5 H B I EE I FHISCHEAR K, Uil =& Z HE AR TR MmN,
1.7  FEEHFE R8T

FRG T (PCA) JE—Fh (L fs B A4 TF-BE , B ) 12 b T AR B A SR b, a3 IR,
i 4 A TR TTHR AR5 I 28.408% 27.031% .19. 063% F1 12.221% , BRI TTHRRIE R T 86.723% >85% ,
VERHAT 4 4 32 BENSAR - i s et 4 P i i) A 355 155 L

R2 BEYMMHEEFHEXEER

Table 2 Correlation matrix of biological and environmental factors

MAT APR ASD ELE SLO ASP TLC BRR TNS
MAT 1
APR -0.667 1
ASD 0.396 -0.071 1
ELE -0.18 -0.036 -0.25 1
SLO -0.27 0.571 -0.607 0.107 1
ASP 0.444 -.0786 " -0.468 0.187 -0.168 1
TLC -0.126 0.286 0.179 -0.286 0.214 -0.543 1
BRR -.0764" 0.414 0.144 0.342 -0.234 -0.519 -0.036 1
TNS -0.703 0.429 -0.107 -0.5 0 -0.468 0.464 0.45 1
SPH -0.324 -0.214 0.071 0.607 -0.571 0.112 -0.143 0.631 0.036
SEC -0.126 0.179 0.143 -0.179 -0.286 -0.112 0.25 0.018 0.286
STC -0.162 0.393 0.786 " -0.321 -0.286 -.0861 " 0.429 0.505 0.393
STN -0.739 0.536 0.107 0.286 -0.107 -0.524 -0.25 0.937** 0.357
SCN 0.018 0.286 0.857* -0.464 -0.357 -.0786 " 0.5 0.306 0.357
SLA 0.523 -0.429 0.464 -0.464 -0.571 0.243 -0.571 -0.198 -0.214
LTC -0.721 0.321 -0.536 0.429 0.107 0.037 0 0.45 0.357
LTN -0.342 0.036 0.536 -0.214 -0.75 -0.374 0 0.703 0.536
LCN 0.306 -0.143 -0.571 0.321 0.679 0.43 0.107 -0.649 -0.5
SEC STC STN SCN SLA LTC LTN LCN
MAT
APR
ASD
ELE
SLO
ASP
TLC
BRR
TNS
SPH
SEC 1
STC 0.036 1
STN -0.071 0. 464 1
SCN 0.179 0.964 ** 0.25 1
SLA -0.143 0.143 -0.036 0.214 1
LTC 0.536 -0.321 0.357 -0.393 -0.607 1
LTN 0.321 0.643 0.607 0.607 0.321 0.143 1
LCN -0.286 -0.679 —-0.643 —-0.643 -0.464 -0.036 -.0964 ** 1

* . P<0.05, * * ,P<0.01
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X 4 A FE AL SN
PC1=0. 686MAT - 0. 505APR +0. 915ASD - 0. 157ELE —0. 786SLO +0. 01 ASP —0. 192TLC - 0. 052BRR -
0. 712TNS+0. 191SPH + 0. 267SEC + 0. 402STC — 0. 03STN +0. 606SCN + 0. 927SLA - 0. 518LTC +
0. 485LTN-0. 601 LCN;
PC2=-0. 591 MAT +0. 478APR +0. 11ASD +0. 464ELE - 0. 301SLO - 0. 58 ASP +0. 201TLC +0. 892BRR +
0. 191 TNS+0. 66SPH+0. 523SEC+0. 541 STC+0. 789STN-0. 135SCN-0. 126SLA+0. 604LTC+0. 59LTN
-0. 625LCN;
PC3=0. 373MAT +0. 478 APR +0. 196ASD 0. 211ELE +0. 295SLO—0. 776 ASP +0. 565TLC +0. 171BRR +
0. 162TNS-0. 529SPH - 0. 233SEC +0. 708STC +0. 369STN +0. 618SCN — 0. 173SLA - 0. 536LTC -
0. 429LTN+0. 248LCN;;
PC4=-0. 025MAT-0. 257APR +0. 333ASD +0. 747ELE +0. 42SLO +0. 087ASP —0. 315TLC +0. 264BRR —
0. 649TNS+0. 107SPH - 0. 304SEC + 0. 172STC + 0. 419STN - 0. 308SCN + 0. 05SLA - 0. 119LTC -
0. 376 L.TN+0. 358L.CN ,
HA e — A RS MAT ASD R M SLA 75K, 3X B8 45 52 B 11 T 5% i K A %k
T BT SR AR RS O, 4% e SEREIN 77, 28 AR BRR ,SPH SEC \STC LA} STN it ik,
S TR A K A R HRRA, BP HHEH 5 =AY F R P KA ASP(-0.776) , SR T fig S
P2 CHRBTE L, 2 SO OGIBINF7  ELE J& 58 DU 32 B4 3 ff fe KRR BE R 1 (0. 747 ), 32 SCR W3R A
T,
£3 I8 NMEMMRBEETFHERS HIFER

Table 3 The PCA results of 18 biological and environmental factors

K+ FHF 1 F G2 F 53 F 54
Factors PC1 PC2 PC3 PC4
MAT/C 0. 686 -0.591 0.373 -0.025
APR/mm -0.505 0.478 0.478 -0.257
ASD/h 0.915 0.11 0.196 0.333
ELE/m -0.157 0.464 -0.211 0.747
SLO/(°) -0.786 -0.301 0.295 0.42
ASP 0.01 -0.58 -0.776 0.087
TLC/ % -0.192 0.201 0.565 -0.315
BRR/% -0.052 0.892 0.171 0.264
TNS -0.712 0.191 0.162 -0.649
SPH 0.191 0.66 -0.529 0.107
SEC/(wS/cm) 0.267 0.523 -0.233 -0.304
STC/(mg/g) 0.402 0.541 0.708 0.172
STN/(mg/g) -0.03 0.789 0.369 0.419
SCN 0. 606 -0.135 0.618 -0.308
SLA/(lg) 0.927 -0.126 -0.173 0.05
LTC/ (mg/g) -0.518 0.604 -0.536 -0.119
LTN/(mg/g) 0. 485 0.59 -0.429 -0.376
LCN -0.601 -0.625 0.248 0.358
FFE(H Eigenvalue 5.113 4.866 3.431 2.2
BTk Contribution/ % 28.408 27.031 19.063 12.221
F3BTHkR Cumulative contribution/% 28.408 55.439 74.502 86.723
3 itig
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3.1 KM e R A b

BRI ABERE R Y AR RSN YRR > 2 S U R K 4 1 F2 B2 JF A I X 2 R 2R A B
)V P 2 i K A A A Sk AL RN 11 B ik S S50 G 5, e 1l e A ) 2 A P Ak A 5 — 2 SR IR 2
A TR IR AT 7= T &, P A () A 35 L 7™ 5 R B A, 3503 s DX K P A B A — R sl ik (3
1) PR /D i /N B R ERT I B A kb 22, AR G B M RE05 ) KIF M 24 fE 600—900 m BE I
P LI L 38 v TR AN T DAAE — 8 R sl e A IR | S8 AP ) 550 1 10 38 R A T B R AR . Scherrer
25OV St ity P S B 2R Bz 9T L DR B 431 AR A R B v A A LB A R A B N S A T S A A W )
NS ARAE A B T REXERT . ASBIFSY ELE & 52T AN R 9 55 DU 853, U T ELE XHS E R AP &
JRIMEZA/EM,

XA AN [7] 43 A DX PRI R 1) 32 A3 43 BT 235 SR 3R T (38 3) , D RE RO BEUZ: 52 ) L i Jre 119 32 22 K]
XS KIP S — AR, TR KA K, AR R B P A G R s BAIG, SEA Rn aS A X G aE
RLIREERER , KIFMIANAEAE B BOGARE R R S BO R Y SR M i Fh 2 L, R R
T4 OB R B 2T AL R IR B A BR M AhF & & M9 U Re e 55 BE R KR R O B KL K
WIS FHEOCH A RIMIET. , R - R E, AW i” B2, BARET A 80% K7
Hi o3 AR AE PRI 0 BRI, 32855 3« G IR -7 BBl R B 1 P A 2E 5545 8 19 19. 063 % , ASP 47 fif {H 1) 246 % (L =
iK0.776, ASP FESZMAHESZ KBHERGS 0 22 AR 3 1) A7 AE 3 K A28 55 A I 7, BRI 32 /9 K BH
W R L R R IR YIRS R R K A o A A R PR 2 R A Y
A KN A B FER RV, A 5T 26 W - Se WA A R AR K A e e i R L KA K i 1 B 2
pH BAR AR M 1, s/F UL B T M0 I A BRI AT — & AT, ASTFZE T SCN 546 855 K A AH DG 14
AR(F3) X 5K P55 Bk A [a] M DX K e R 7 A 7 AN [R] (R 8 o B A e 1

N EZS 5HYNEERMAEREY AN EZITE, A N A 12 DL R A Y 066 B R
g0 MORZ AR R N & R SR AOESER 2 ER Y KFRI LTN &k 33.30 mg/g, 5T
SERBE AP 20. 6 mg/g AT 20. 1 mg/g™ " Firp EEE AR 20. 2 mg/g' ), VLA T N AR ¥4
ERAGSAAETRITCR . KIFH LIN 5 STN &8 2 IEHE(r=0.607) , KM A N 9015z 5] STN (1)
SR, Batjes % HEXF AR L HE C N 5 SCN AYIFSE & BUBE % + 345 HLIR & =AY MK, SCN [RK, KIFfiss
Sy A STN & HBR T 8 A5, F3 SCN R 9. 87, ik F 48k SCN A9 13. 33 Fr [® 19 10. 1—
12. 1% s R B G2 04 R DR 75 B2t — 2B 9, ACh T3 i R LR sl e — N &
3.2 KIPMdife S it

WALy B LR 3% B U LA e B KRR T 7 i, 2 P A B4 a2 A 7 sk v e K g i T, 3k 5
IS A —E R, AR B Oy R P A B i D, 2R — SR B3 P B R st S5 T 2%, A p A
FEREPG B B LT E LA K 4 2 01, 48 A ORI 00, AU R T4 2 A D B i i
R EE B O HAR R YA S SR B 2 0 SR AR JLAR 1 A B AN I PR R R 54 #%
DBH>1 em W/IMYTEAE WA T 350 #, KPR HEEC D A S5 — AR SR I b BRI B B 4
FEIE N AE ST B S Z BT, an20 tH22 90 -/ A 74w d g V- A KPR 12 Bk, mi%E 3 2010
SRR EAS K BRAAT 4 Bk, RS TUCN X G M0 Rl S 40 i Rl 432 R gk [ A 6248 3 K P e Wife
HE B R A3 A S ) SR THE A A R 3, 8 3k B R — G R
3.3 KJPMmttyiRmg

AW ZREPEG 0 H A RIEAW D s ZRE 0 DR A SR EE T, (4 W Al RIS AR AL DT A R T A=
BRGMTHLLZE . B TRIFHIE 1979 42K BURYB AN , BT LA TR A P A 2B P24 5% 2 sf Iz 32 i
FAL W LK ARRE AR N B AT AR B TR R, R DO R o =Y ks R
ANUAT AAERERE IS () SR AR BT T LR o] DA RV A ARG, &% H AT P o0 A 118 L, B R Tl
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A JTFACHAE B S5, I LAEHE P4 A 32 | [R]I I BE 2 PR AP DX A A O DT AR sk B b 3 (47 T AR et /) T 7
AR A R AR PR TE I 2 R A R T LLGE AR AR BE P R R TR R RV 1Ok
T R P AR AR AR

X TWIASBH VPG 3 7 R R PP A BRI D A b DX, R T AR R A 1 8t A% 2R FR L SE AAE
Mo 3 IR P (b XA I PR RI AR S AR BER Y IR M A B N R K Y
T A A RE T SRR T M BB S 3 T8 40 R R R D A 55050 AnARIE FRATT A RS, 1A ML 25 5 5 e 149 1] B
I AR TP A A . FEIEH ORI BR TR T S0 KR READ 3B N B AR A S 1
B AEHTHOR T B IR SR T UR O R st AL B — A A R X PR R I N B A8 55 R Y — AR
o Gil 2 XYL E M (Ulmus procera) RIRFFT W], I R Z2AF M 2 — 2 3 30000 Jaor 22 Mo A AR A SR Ik
JINHEAE VTN Sy A R K SRR R ( Changiostyrax dolichocarpa) B3RP 0] 3L K Z a4 5 (HALFE ™ &
A5 BoA I 2R SRR 2 5 KA 1Y o SR AR KPR Y R BT AR AR —E ol TAE S R Bk &
FORAE AR [ 2R DL St AL 22 B 14728 A XoF A S5 10k R 1 i 07 2 5 B R R s 14 A A ) O AU
(EAFE— 25T ThAh K P et E ARk 28 G Ak i A AT i c2 pE e R R E 2 R — B 95 10
IR U
Bgt AT RAE TAETS B BB G B0 F AR DRl Y LU VLI 22 3 Tt 3 AR PR 4 X VL% B Uk
Ll F AR DR X AN BORPORR B3 B35 Bl VT I A A B B R A W50 A 7 it I B BT S |, e
B0
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