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Abstract: Altitude is the key factor affecting species diversity pattern. In order to explore the
altitude distribution pattern of species diversity in tropical natural forest in Diaoluo Mountain,
vegetation survey was conducted in 6 tropical natural forest plots from 245 to 1 130 m. The
species diversity and community characteristics of tropical natural forest along the altitude of
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Diaoluo Mountain were analyzed from the aspects of species composition, species diversity, flora
composition and leaf characteristics. The results were as follows: (1)With the increase of altitude,
the temperature decreased, the humidity increased and the human disturbance decreased. The
species composition of tropical natural forest in Diaoluo Mountain and the diversity indexes of
Margalef, Shannon-Wiener, Simpson, and Pielou all showed a pattern of first increase and then
decrease. The middle-altitude community had the most suitable hydrothermal conditions and
moderate human disturbance, so the a species diversity was the highest. (2)With the increase of
altitude, the proportion of important value (IV) of dominant species decreased first and then
increased, and the dominant species had obvious replacement phenomenon. The middle altitude
community showed the transition nature of lowland rain forest and mountain rain forest. (3) The
Sarensen community similarity coefficient between communities was significantly negatively
correlated with altitude difference (P<<0.05). (4)The floristic composition was dominated by
tropical elements and mainly distributed in tropical Asia (India-Malaysia). The proportion of
tropical distribution was negatively correlated with altitude (P<<0.01), and the proportion of
temperate distribution was positively correlated with altitude (P<<0.01). (5)The leaf characteristics
showed the obvious indigenous characteristics in tropical regions mainly with mesophyll leaves,
single leaves, leathery leaves and entire leaves. The proportion of microphyll leaves and single
leaves was significantly positively correlated with altitude (P<<0.01), while the proportion of
leathery leaves and non-entire leaves was not significantly correlated with altitude (P>0.05). To
sum up, the hydrothermal conditions and human disturbance degree of low altitude community in
Diaoluo Mountain are quite different from those of high altitude community, which leads to the
difference of species distribution and community characteristics, and reflects the characteristics of
tropical plants adapting to their habitat conditions.
Key words: altitude, tropical natural forest, species composition, species diversity, flora, leaf
characteristics
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 1800~2800 mm, TigZ=HI%E. % L HAEI L B xAe4k, 4R 100 m,
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B 6 NKAEEREM (Plot 1-Plot 6) , FEHbIY 245~1 130 m gk /04, B B BiER =
7%, BRI, REBF. FEsE IR 1, Hrpthit 245~475 m 3k 1 Plot 1 A1 Plot
2 JE AR R AR, M4t 555~665 m #5344 1) Plot 3 Fil Plot 4 J& HHi Ik 3 FE AR 55 44T L 3 j Ak
M, HhAb 940~1 130 m R Plot 5 F1 Plot 6 J& #4is 1L HI R AR o AEBR ke b 52 T AR A
2500m* (50 m X 50 m) , it 1.5 hm?. ARHeREH UAPE e F /5 A, SR “HIARKS 71
¥ 5450 m X 10 m kAT, TR 50 m X 10 m R RIS A 10 m X 10 m /MEETT
L 150 4. KA “FEARidKiEAEE” , DU (diameter at breast height, DBH) =3 cm A
ARAFEDWENAN, MNEAREATHRS . M, ok MR, WE. miRsg. @i
FEYEE) A Floraof China, XN ARAMYHATYIF ST (H/NE, 2016) .
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Table 1 Setting of sample plot

ik R

Fedt _ e B -
Altitude Gradient

Plot Coordinate Aspect

(m) )
Plot 1 24545 18°40'45" N, 109°55'53" E 7% East 17

Plot 2 47545 18°46'13" N, 109°56'09" E i RS Southwest 15



Plot 3 55545 18°41'11" N, 109°51'07" E Z< East 15

Plot 4 66515 18°41'50" N, 109°52'42" E 78 West 18

Plot 5 94045 18°43'51" N, 109°52'01" E 74t Northwest 13

Plot 6 113045 18°43'58" N, 109°51'40" E 7t Southwest 33
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FEE= ORI 28 B+ A AT + AR S D 13 A HE 4 b 8 (R 1 R/ INff 52 e T 1 35
Filt ClEsC%, 2016)
1.4 YFh SRRSO T B
1.4.1 #EIE o ZFEMEH Margalef £ & FEHE%. Shannon-Wiener £ FEEFE%L. Simpson £ FE:
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MARFHFERE, Plot 144G 5 MLLERMEE 74y, HAMER (Lauraceae) (117D
k4 a Rt (Myrtaceae) (10 #) . KEkAl (Euphorbiaceae) (7 ) . TFl (Leguminosae)

(7#0) . il (Ebenaceae) (6 Fi) fEi K. Plot 2 46 5 MLLEMEE 54, &

BIAAERL (21 FO | PEERL (Rubiaceae) (10 #)  #h& Al (10 F) . 1hAFL (Theaceae)
(5F) . ZE&FFL (Rutaceae) (5 F4) . Plot 3 #i1H 5 ML LIRS 13 4, Hksakl (19
O L ORERER (A7 B L BEEE (2 8D L FEERL (11 R o AR (Symplocaceae)
(11 FfD HEKMEHA. Plot 4 #4 5 MLLEIEME 8 A, gl (24 FD « Bhk&uF
(11 F) | 5234k} (Fagaceae) (10 F)  h#AE (L0 F)  WHEEL (8 Fh) (HERMHE .
Plot 51 5 MFLLEIIEHE 54, A5l RER (18 M) | Fe bR (14 M) | LBk (11
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Table 2 Species composition of each community
- B R i AL R R
Plot No. of No. of No. of No. of No. of No. of
families  genera species individuals monotypic families  monotypic genera
Plot1 40 73 104 604 21 (52.5%) 59 (80.8%)
Plot2 41 83 114 749 22 (53.7%) 71 (85.5%)
Plot 3 50 109 185 1625 23 (46.0%) 80 (73.4%)
Plot4 48 94 158 871 20 (41.7%) 66 (70.2%)
Plot 5 37 69 126 887 17 (45.9%) 48 (69.6%)
Plot6 38 67 125 965 12 (31.6%) 43 (64.2%)
2.2 L Fd

PRMBEE AR AP AR e e R, B RER (B83) , Plot 1 ##7% UL
&7 X (Cyclobalanopsis patelliformis) . 5 CIxonanthes reticulata) . i (Gironniera
subaequalis) « W Z& 7MiM (Decaspermum montanum) . ¥4 (Engelhardia roxburghiana)
SRR BM HAFEREX SR, KA G . Plot 2 DIRSESE (Schefflera
heptaphylla) . RISZH (Sarcosperma laurinum) . 72 (Ficus langkokensis) . i fE
# (Meliosma angustifolia) . KfEFAEAR (Dillenia turbinata) 2 AR, HrpREHLEM
MR . Plot 3 LABTH (Maclurodendron oligophlebium) . %1, SIHZETHik . EA
¥ (Ficus vasculosa) . JUL% (Psychotria asiatica) 2 9ft#idt, A EZE(GMHIET, NE



RIAFIEER . Plot 4 LAKIHZE TR . FEF (Dacrydium pectinatum) . REE4E. b A ey
(Schima crenata) - #EFg#H (Adinandra hainanensis) 5 L3R, A 25 B B AH 2R
K, NEZMAMEEIE. Plot5 LLKHE (Castanopsis chinensis) . - rdigMi. FEgia. RIGE
& (Machilus monticola) . TL.#A (Pentaphylax euryoides) Z&Jyflt#iff, b ikt 5 4%t
fi#. Plot6 LAWK FF [X] (Cyclobalanopsis championii) . FiEg#li (Diospyros howii) . #%MH
Bt (Xanthophyllum hainanense) . Ffi¥J#a. US4l (Diospyros tutcheri) S5 A% Hr
DA 5 X o5 0O, B Al o AR AL

R W, BEA TS, B IRA MR R A ESMS, FRRETE 200 H K AR
Sl AR PR BT g AR S AR R AR A L R MRS IR A b 22, Horr, SR %€ T
BB, BB E RS . RIETORER . ISR R AR S rrilg R i v ) SEG 8 M. B3I
M. KA (Schima superba) « FLAIA N HHEHR R V& 5 1L R AR I SE B L. TR
HESSTIZLEEBE (Syzygium hancei) JoffHh MR L S ARFEAT DR 38l CE A S T AR AT L1 3t
AR I o040, 3R BARE B SN ZL i kPP 18 S e 77 9 HAE SR 58 . Plot 1-Plot 6 HF 44
AT 350 B B 2 AN (5 LE 235N 49.04%. 44.77%. 33.95%. 32.6%. 40.44%. 39.88%.
BRI, S RETEHEA T O0 AR B 2 A B A I S PR AR S S = . PR
REE B E G 5 LR, HARAFEIZEMEASKR, AZNHME%.

3 BBEREEME AV) HEAL R IIIE A Fh

Table 3 Important values (IV) of top 10 dominant species in each community

FEHN] P S Yk T 4 HIE | FE FT W Fp ] 4
Plot No. Species Latin name v Plot No. Species Latin name
(%)

1 HEFN Cyclobalanopsis patelliformis 14.77 1 ORI 2E T IO Decaspermum montanum
2 KA Ixonanthes reticulata 7.41 2 GRS/ Dacrydium pectinatum
3 SR Gironniera subaequalis 4.46 3 Ry 58 Schefflera heptaphylla
4 DRI 28T Decaspermum montanum 4.35 4 T N Schima crenata

Plott 5 #id Engelhardia roxburghiana 3.29 Plot 4 5 T FE A Adinandra hainanensis
6 AR Syzygium hancei 3.17 6 B[ T AR, Altingia chinensis
7 Hi Vatica mangachapoi 3.16 7 ZL A Lithocarpus silvicolarum
8 SPS Koilodepas hainanense 2.92 8 A SRR Sarcosperma laurinum
9 H AR Ficus vasculosa 2.8 9 fFIAR Pentaphylax euryoides
10 W& FE AT ¥ Garcinia oblongifolia 2.7 10 JEESYIN Dacrycarpus imbricatus var. patulus
1 G H e Schefflera heptaphylla 8.3 1 Kk Castanopsis chinensis
2 A SR Sarcosperma laurinum 6.33 2 bisxeay 70 Adinandra hainanensis
3 HEEA Ficus langkokensis 5.15 3 A/ Dacrydium pectinatum
4 e Meliosma angustifolia 3.94 4 N ) Machilus monticola

Plot 2 5 KAC FALH Dillenia turbinata 3.82 Plot5 5 HHIAR Pentaphylax euryoides
6 IKER Wendlandia uvariifolia 3.68 6 HET NS S S Polyspora hainanensis
7 HEARET Litsea variabilis 3.6 7 o &3 Schefflera heptaphylla
8 T Endospermum chinense 3.48 8 AR S Syzygium hancei
9 EZE S Pyrenocarpa hainanensis 33 9 LIRSS Diplospora dubia




10 B I 25 TR A Decaspermum montanum 3.17 10 it H % Antidesma montanum

1 7T Maclurodendron oligophlebium 5.18 1 IR X Cyclobalanopsis championii

2 H Gironniera subaequalis 5.05 2 B Al Diospyros howii

3 SR &1 B Decaspermum montanum 45 3 I} Xanthophyllum hainanense

4 H A Ficus vasculosa 4.09 4 Fiti 534 Dacrydium pectinatum
Plot 3 5 JUT Psychotria asiatica 2.83 Plot 6 5 W& FE Al Diospyros tutcheri

6 TR Decaspermum gracilentum 2.71 6 AR D Syzygium hancei

7 LA Acronychia pedunculata 2.68 7 R ARZET Litsea acutivena

8 At Schima superba 2.38 8 il AR Michelia shiluensis

9 MR 0] Adinandra hainanensis 2.28 9 KAt Schima superba

10 KA TR R Dillenia turbinata 2.25 10 HAHMX Cyclobalanopsis hui

2.3 iEHE

WKl 1 A7, Plot 1-Plot 6, Margalef =£'& 4371124 16.085. 17.073. 24.888. 23.192.
18.415. 18.044. Shannon-Wiener Z #1443 74 3.898. 3.883. 4.304. 4.471. 4.180. 4.088.
Simpson £ FEE 237124 0.966. 0.963. 0.973. 0.982. 0.975. 0.970. Pielou 441 & 437 0.839.
0.820. 0.824. 0.883. 0.864. 0.847. B#ifFtkJt =, Margalef #)F1 = 5. Shannon-Wiener
ZFEME. Simpson ZAEME. Pielou 375 B ACHE B 30 S Tt i J5 BRAR AR B o Ll H R AR
Shannon-Wiener Z££% . Simpson Z££41%: . Pielou 257 B 4y TARHU R AR, 158 B L3 N9 FRRE
P2 FEE T = HA AP o AT E 35 5] . MR AR H Plot 1 Simpson 2 FE 141 Pielou 3457 %
F Plot2, WREL Plot 1 ¥ & M Befe Plot 2 i 5%, IR A 320 .

XA RIS HL ] 1Y) Serensen FEVA AL 7L 2o~ (38 4) , BV 1] Serensen FEV&AH
ABLRE R4k e B 22 S B 35 AR DG (Pearson AH K 52 %4=-0.66, P<<0.01; Spearman #kAH K 5%k
=-0.60, P<<0.05) , Wibfifs4k i fE ZE 38 n, BEVK&a] Sarensen BEVE AL A PRI A% . Plot 3
FIPlot 4. Plot4 Al Plot5. Plot5 Al Plot 6, ##kAHir Serensen FEVAFMLE R =, N 0.527~
0.571; Plot 2 il Plot 6. Plot 1 1 Plot 6. Plot 1 A1 Plot 5, 3k Z Ak Serensen BEV&HILIE
A%, 4 0.218~0.252. ik R[] Serensen FEVEFHLLEE (0.349) (KT ILMIFIAKR (0.527) ,
A N s TR AR 5 1L s R AR S 2 55 A Plot 3 AT Plot 4 BEVX AR B, A 0571,

245 475 555 665 340 1130 ki 555 665
R Altitude (m) #i4 Altitude (m)

.-, - I
245

475 555 665 940 1130

8

Simpson ALk
Simpson diversity
Piclou $45J Jif

R Altitude (m) #ER Altitude (m)

Bl 1 ANFIHEAAER R0 2 FE

Fig.1 Species diversity of communities at different altitudes



£ A ANFEIER BRI Sorensen FETEFHALLEE 22 5k

Table 4 Serensen community similarity coefficient among communities at different altitudes

P

Plot Plot 1 Plot 2 Plot 3 Plot4  Plot5 Plot 6
Plot 1 1 0.349 0.429 0.336  0.252 0.227
Plot 2 — 1 0.341 0.353  0.292 0.218
Plot 3 — — 1 0.571  0.450 0.387
Plot 4 — — — 1 0.549 0.452
Plot 5 — — — — 1 0.527
Plot 6 — — — — — 1

2.4 [X R FAFE

XF 1 B LA R AR s AR MR R AR & 1 A R B AL R (R 5, Mm%l

ANTRIHGHR Bt IR LAFAAT X 43 A7 3 b AR, (5 T 82.1%~94%, Ty X 73 o Lh b,
S A F e B oA, BRI AT . R X AR A, DA CEp
FE-TRPENED 434 A, ikl 20.9%~33.9%, L&A & (Schima) « i /& (Machilus)
TLAARJE (Pentaphylax) . )& (Altingia) « K F %8 (Artocarpus) 2. HCNZ #ar
o)A, L 19.3%~25.4%, SRS (Schefflera)  JE5EkE/E (Cryptocarya) 1L
J& (Symplocos) . #iliJ& ( Diospyros) 55 o 2 Ja M- IR R #HT PN 22 By R 404, o5 b 11.6%~
14.7%, @5 ILJEIRE (Helicia) 5. A S #7040 S 9% ~13.8%, 0528 i &
(Apodytes) . JHBEJE (Syzygium) 25, HGHF PRI HGH SEPNE Wi 046 S HE 4.1%~9%, £
TARZETJE (Litsea) 5. vy W= AT IR oA o5 L, b 2.9%~6.8%, A& Mt )&
(Adinandra) %5, KPR R IX R B A SRR #GH PR, AT #vis TN
BRI - R VG SR 2. iy Xy A 28 8, DLAR WAL SE M I T /0 A o 32, B &
(Lithocarpus) %5. SEEEHREX . P2 TAMmNCE 18 HAKRENE (Olea)
SREEPERA A 0CA L&, HAF Plot 4 347 )& (Semiliquidambar) , Plot 6 Jyili
& (Chunia) , HAWEEANZZEE (Pyrenocarpa) -

T 2 L AT SRR AT [X 7 A1 LG A S M 55 25 A ¢ (Pearson #H5C & %=-0.79, P
<0.01; Spearman FEkAHI% R %=-0.76, P<<0.01) , iR H5 X 20 A LA Al Pk 4% 55 2 16 AH 5%
(Pearson #H% £%4=0.72, P<<0.01; Spearman FkAH% £%4=0.70, P<<0.01) . HplEFIkIt =,
1 B Ll AT AR 1) 20 A [X SRR S B0 s X 40 A o EUBRAIG, R X A7 BT e Ry
Mo

#5 BHVEIRII AKX KA

Table 5 Areal-types of genera in each community

I ATRRY
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6
Avreal type
LA F o A
) 0%(0) 0%(0) 0.9%(1) 2.1%(2) 1.4%(1) 1.5%(1)
Cosmopolitan
2.2 Pt o3 A

] 23.3%(17) 22.9%(19)  19.3%(21) 21.3%(20)  21.7%(15) 25.4%(17)
Pantropic



3 AT VR0 Aty S 18] W 7 A
Trop. Asia & Trop. Amer

AN F AT 2045
Old World Tropics

5.4 N 2 il RPN 4377
Trop. Asia to Trop. Austr

6. #AHT TP 22 #vi FE N 43 A7
Trop. Asia to Trop. Africa

7. TN (BN BE — T R 6 ) 73 Afi
Tropical Asia (Indo-Malesia)

Mt R A (2-7)
Statistics tropical (2-7)

8. LR AT A7

North temperate

9. ZR E AL 3% I 1] i 23 A7
E. Asia & N. Amer. Disjuncted

10X L 430 & T4 AT
Mediterranean, W. Asia to C. Asia

115 AT

C. Asia

12. 7R 053047

E. Asia

Nt RAFIX G (8-12)
Statistics temperate (8-12)
137 Ry A 70 An

Endemic to China

4.1%(3)

12.3%(9)

13.79%(10)

6.8%(5)

32.9%(24)

93.29(68)

09%(0)

2.7%(2)

1.4%(1)

1.4%(1)

0%(0)

5.5%(4)

1.4%(1)

8.4%(7)

13.3%(11)

14.5%(12)

6%(5)

28.9%(24)

94%(78)

2.4%(2)

1.2%(1)

1.2%(1)

0%(0)

0%(0)

4.8%(4)

1.29%(1)

6.4%(7)

13.8%(15)

14.7%(16)

4.6%(5)

33.9%(37)

93.6%6(102)

0%(0)

3.7%(4)

0.9%(1)

0%(0)

0.9%(1)

5.5%(6)

0.9%(1)

7.4%(7)

10.6%(10)

13.8%(13)

3.29%(3)

30.9%(29)

89.4%(84)

0%(0)

7.4%(7)

1.1%(1)

0%(0)

1.1%(1)

9.6%(9)

1.1%(1)

8.7%(6)

10.1%(7)

11.6%(8)

2.9%(2)

30.4%(21)

879%(60)

1.4%(1)

7.2%(5)

1.4%(1)

0%(0)

1.4%(1)

11.6%(8)

1.4%(1)

9%(6)

9%(6)

11.9%(8)

4.5%(3)

20.9%(14)

82.1%(55)

1.5%(1)

10.4%(7)

1.5%(1)

0%(0)

3%(2)

16.4%(11)

1.50(1)

2.5 MR

SHREVR ANSERE-HYE R AT o (R 6) , B2 LG RARAK LB DA R B
PR A PG X R AN AT . A RSRE, B2 LG R AR R A
S PRI 60.00%~64.56%, AL T-ZEXFLHs AN (5 EE 24.56%~36.00%, Ak T A

F KM G 3.2000~14.04%; 4E84H Gt BRI AR 2D

NI AR R AR S A

ZIEM% (Pearson A% £%7=0.63, P<<0.01; Spearman FkHH>% £%(=0.65, P<<0.01) , Bk
g, Mg 2B A R R P PR, AN BB T S B S . Plot 1. Plot 2 HiAbS,
WA KIS PRI R LI, o, AL 1 130 m SR X 1) Plot 6, <l

(I AT

MHARE, HiH 5EE 83.33%~95.20%, AbTF4axfiss; EM 5 4.80%~16.67%.



FATH LR R A R 2 IEAH 9% (Pearson #H 2% £%7=0.56, P<<0.01; Spearman FkHHI< R %L
=0.59, P<<0.01) , BRI mE, HALEIHE M LLEI AR, S g s g . K
MOK R ELT, ST 2 KELCRAR G EY) .

MM FRE, FFH L 62.28%~75.96%, AbT-4axft#, 48 M 5 24.04%~
32.46%, AbTAEXOLE, TR D . H i L AR AR S EAN L 3E (Pearson AHG 244
=0.16, P=0.39>>0.05; Spearman FkAH< %%7=0.16, P=0.40>0.05) , BRI+, MRl
NS

M2 KE, 44H LHEL 75.32%~85.09%, Ab-TZ4Exess, dE4Zm b 14.91%~
24.68% . JE 4= 2 U A5 RNk AH S AN i 35 (Pearson #H 9% £ %1=0.11, P=0.57>0.05; Spearman
FRAHC 2 %0=0.21, P=0.26>0.05) , Bl =, MEBUAHE,

R 6 SREVEMER

Table 6 Leaf characteristics of each community

FeHh 2% Leaf size class (%) 7% Leaf form (%) M5 Leaf texture (%) ¢ Leaf margin (%)
Plot  1e Na Mi Mes Ma Meg Si Co 1 2 3 E N
Plot1 0.00 0.00 2596 6346 10.58 0.00 86.54 13.46 75.96 24.04 0.00 83.65 16.35
Plot2 0.00 0.00 2456 6053 14.04 0.87 83.33 16.67 62.28 32.46 5.26 85.09 1491
Plot3 0.00 0.00 2865 61.08 973 054 87.57 12.43 68.11 30.27 1.62 80.00 20.00
Plot4 0.63 0.63 2722 6456 6.33 0.63 91.77 8.23 70.89 26.58 2.53 75.32 24.68
Plot5 0.79 159 30.16 6111 556 0.79 92.06 7.94 70.64 26.19 3.17 75.40 24.60
Plot6 0.00 0.80 36.00 60.00 3.20 0.00 95.20 4.80 68.80 29.60 1.60 78.40 21.60

i Le. BERI; Na. 70 Mi /NI Mes. iR Ma. KA Meg. ERHF; Si.filf;  Co.
B LR 20 405 30 G E 2% N ARGt
Note: Le. Leptophyll; Na. Nanophyll; Mi. Microphyll; Mes. Mesophyll; Ma. Macrophyll; Meg. Megaphyll;
Si. Single; Co. Compound; 1. Leathery; 2. papery; 3. Membranous; E. Entire; N. Non-entire.

3 WiR SR

3.1 YAl

BRI R, R BT R WA AT, 2 LG RIR M)
FZH R LA S o Wt 22 REPE IS S L H S T fa BRI “ R [RIIZAK ” IGe . SYLigERS (2006) %f
M B SRS (2017) S FLFE (h #0Hy IARET 78 B — 80k . R I
M2 N NGB REM R, T8 T R 7 e BRI, 258 TP SR £ FEE IR
B (RRERAEEE, 2021) o M4m0 R ARIR BEAR, Sm 7 R 0 AEAE Ao A o T ik
TEE KA BONIE B - RS T IR Al SE S HE R ME IS, A3 B T4 Rri m s
FEME (CJpC%, 2016; THELEZE, 2021) ; H Plot 3 F1 Plot 4 S fHb Ak [A] 1L 3t ji AR F 3
PR, IR A 7 T o, MR 2 BV IR SR T CE 558 A 434, 2013) o SRAMGIE4E (2013)
T 50 R I AR WS S0 PR RS SR P (S R T B A S o AU b A il g 5 D5, el /b
WY H RS0, AR IUE A S A AEAE, PRI O8I % FH(Dipterocarpaceae) i %
FEVE, SR Z RS G T 10 2 L AL AR R 5 0 X, KR . £
BARIR, PRI R BRI RN 2 AV B N T IURE EE BRI T 5, PRI A 5 L A 35 AH & B
(A AL

AR PSR S AHEE, Mgkt s, RAMEAHERESNSR, FEER 52



I, FEYEIR] Serensen BEVEAHALRE PR, (ML ARG FRARIEIR, HSREE I RK G AEER S
MR P L M R MRAEAE RO Z2 57, AN A2 B T 0k 2 A 1) 22 S e o ARGH PR 1] H A5 R0 35 o
ANBHR, Serensen BEVA AL BAR, HAE MR P MELREFE (EI4EE, 2015) , A
ESE 20 fH2g 50 SEARMI AR, (2=, 1995) FIAME () AN TP Ml HA JEIR 38 i &
L Y AR B8 2 3P NBE, TR BURHBIR A RUAR, TSR3 B AN 20 i 52 i SR i
FRHMICHL AR (BEHESE, 2013) o 1 Ll Hb Y AR5 ARG S FA 9 4 B Serensen #E7% AHALLEE #5¢
2B R AR RS R 2 B R AR B
3.2 RRARZEMN

1 B LA [RIIRE R A SRR 140 A X L 24 LG [X 20 A o5 X A 34, EL DA S
CERFE-I5RPUE) A A E . RIFX RAME A BRI WP, I B A $ I ek
EIE-E R b o2k . HLR AT X 20 A AR WAL SE PN R W o A S 32, T &5 08 DL~ F R AR
P LR AR LLARIR A 0 A o CEIBRIE, 2012) , St 7 R [Fl X R I A+ 1 52 1)
ZESME . BEEERE R, RERRR, X R 2O ARG, IR R A (5 SCE,
2007; 44k, 2008; ARFRAELE, 2021) , 55X R REELE AL A IR]) CRAEESS, 2006) .
Breh JE R R AR R A0, S B AN T S B RRER R, N ) A
i % (FE G455, 2014) , HEYIX KRBT H—. MRA FeRM AR TR
2R AR & 22 1) SRS, TERE S EE UGS, 2009 o — R,
BRI, NATHERD, PRSI (J5303, 2007) | HEYX R RS T
I (RFRAESE, 2020) o 11 % LA RIGR A KA E R & AR, R
FhEFA MRS, TR Lihad 50 SRR AR (228, 1995) , oM 1 AEBAIR AT
R MR -
3.3 R AR

VTR AE YN F AR AE SR K AE N SR, R IRZIM A SR ER . BESEREC, R
SRR, & AR Tl 7 L B W 1R SRR 22, AR R N &
My BLE A JERG LU FEAC, AR B R At B SIS (FLEEE
&, 2009) o BEPILBGEHTRAMOKAFAIR R, S 20 H DLrp At B §5RH-
SN TR X B E R S (CEAATR, 1987) o B ARMAEAREEE, MRS T BHYGAI
Ay BRI, ORI A B TR B 22 BH G AN 28 R K 43 BRI il BE o 55 oot S 5 R 2 B
eI FEARZEEME R (5303, 2007) 5 LIE R A HLIX ) miR S . 5 Dose RO 500 %5
TG I HL R ARAR L (BB, 2012) , M2 L R Zefl/ly, R Ll 4005 - b
ifo 1X5 8 TS PR AL VA 23 B Sk s e LE A o5, AR TERMEAK; HET
U E 1 L 52 S RHE P A 5 38 I 1 0 B A ) ik 2 (10 1R A, e ST I b A A 45 - b A5 A
XP R o MU R A X 38 A S A b X I 2 S pR RSN A (EAAZR, 1987)
BEWGAR T, W5 PRI R I, A S 6 5 1 X s 8t [X P S AR A AR ABL (X
MR, 2013) , MRS AR o AT RE I R R R AR AR AR VA AR B, SR AR IE AR
ARACLIR IR FLIAHNE , P04 5 22 R R PDIR A B ol o 1 v YA X 1 XU 20 HL AR AR R R A 552
AR RN o BRI, SZK# SRR P S RIE SR R LR G Ree, AE M B I AR )
5542 B AHIE B (1 A SR o
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