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Phenotypic Diversity of Natural Populations of Rosa laxa Retz. in Tianshan
Mountains of Xinjiang
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Abstract: Six natural populations of Rosa laxa Retz. in Tianshan mountains of Xinjiang were selected
to analyze the phenotypic diversity based on 14 phenotypic traits from leaves, flowers, fruits and seeds.
The results showed that there were significant differences in the phenotypic traits among populations and
among individuals within populations. The mean phenotypic differentiation coefficient (Vsr) of the 13
morphological traits among populations was 41.84%, which indicating the comparatively abundant
phenotypic diversity among or within populations. The average variation coefficient (CV) of phenotype
traits was 22.79% showing the high variation of the phenotypic traits. Duncan’s test of CV and the
principal component analysis of phenotypic traits both indicated that the traits on inflorescences and seeds
were the main factors account for the phenotypic variations. According to the UPGMA cluster analysis, the
populations of Rosa laxa in this study could be divided into three groups. These cluster results were not
due to geographic distances.
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WE (Rosa L) AHMI 12 /0 A5 TAL BRI S S WG HL X, AR B i 2 K 2181T,
FE355 4 J5L 7= 65 Ff, b B B R B X A 11 ANEFAER (Gu & Robertson, 2003). (T8 g4
M AR IR K i i, 8 e PR A K B TR0, MU MBS S A 2, BB A S R AN N
HE AR, i B RA USSR, &R RS, HFEE RO R B IE . ik (Rosa laxa
Retz.) 1 b i B B AR AR TR 2 —, )2 04 TR ikt 4k 800 ~ 1900 m ¥y thidf o ik J¢
M. FAE 20 el 70 4EAR, SE[E BRI R FH s S i S AR H 2048, B RERET - 38 C ISRk
HZ=Hrahff (Bryson & Buck, 1979). EAFHXTHfLE MG k. TR, PUEIELLCRYCE
TR AT T HIDCHEGY (MR T, 1991a, 1991b, 1992; ZpK#i %%, 1993), JHAIF#ifE
NI H 22 AT B R B WP T CRERBRAA 1, 1993).

B Z FE P T IR A SV I F B e bR . RIY B AR VEAE stk 2 R S IR 2 A 25
B, BT RAEDBREL RN EELR, WREEMZHEENET AR (8% RAMESCH, 1999),
TR T 58 B A S A R o P U PP AN B AR D, A ORI 2 A R R E P R X, 9 ok 2 v
VG AL X 3 0 8 PR REAT TP M A S VPN (EEsR 4%, 2009); FIA SSR 4 Fhrid i AN 2
A SR Ao H 2R M T SR GO R FEAL Z eV M BT 4%, 2008; BREEK 4%, 2009;
VERL 4, 2009). AHFFT A OB gE R il kb DX (0 s f6 35 4 6 AN L RORSR R X %, TR
FEPERI AT 5 00T, AR T AT T A i A6 3% A 1 2 B AR e A L S5 PR 1 FLAE 00N, BT UK K
NIEAT B 98 B A S5 O VR I R B 5 PR A ST I s T S AR

1 MRS

11 RABRBEESHRIRE

2007—2008 4 3 YO TR A LI LI bk i DX B A 365 40 AR R A TR AT, BRI RR A A AR MR
FHORT B B 1K) 6 AN A 35 20 AR e AR o 7R3 i 10 4% Jm B Y BE AL % 30 MR AR KCIE R« o W) b HUT (A
R, BE (A KPR RS 5 fEkkm LA b, s AR 2 5 m DL b, BEORIEEUREI 531, SO KRR
BEEALS T FF AR AR ) 1R 56 25 OC 28 o 0B & Jo A 1180 53 AN SR FF AR R H 42 BR LA 7 &R 48 (Global
Positioning Systerm, GPS) {7, FEEERMUbRIC CAE T ERE A A, & BEh A5 B L 1.

F 1 FRXUL RS XEEEEX ABEMIESHRA

Table 1 The natural populations of R. laxa in Tianshan Mountains of Xinjiang

Ixiid AL KA FELRGL
Population Number Collection places Environment
P1 30 TSR T I Pl ks bk 37 MR, FEATPERLK, BB

Hariturege Forest, Bole Flood land, seasonally water crossing, plenty of sunshine
P2 30 R THAR) 5 % ¥, H B

The No. 5 border defense company, Bole Valley, shade
P3 30 TIRTITIART 4 3% gy, F5r BT

The No. 4 border defense company, Bole Valley, shade
P4 30 o LI i & e, FEATPERLK, BB

Manas Rural, Shawan Flood land, seasonally water crossing, plenty of sunshine
P5 30 LEAFNAmE 2 KBS, WK, BOERAL

Baiyanggou Town, Urumgi Canal side, seasonally water crossing, plenty of sunshine
P6 30 HARPRERTZ AR, 4 BT

Dayou Town, Jimsar County Hillside undergrowth, shade

12 REERBNEBMEMNET &
P RAMRNE . B RUE . 5 TIRARME R BEIR, Of5. Sk, A, it
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By ANHKSEEL. FERRNERL K. FEFE K. fEfE. BPg AL R R, RKvith.
FERMTHL PP RS, Ok 14 ARBER . I S B AR R A T RS 4. 5 R
At o M, BPANY R bR O, DRSS 0.1 mm. A6/ /N RS O 2 TR R T
T A A . K. TR RIER T A ) (2008 4F 7 1) B AMSEHLIEICAE B AT I 5, kS
F¥ 0.1 mm. Rah RACTE5 5 (2008 4F 10 H) HFAMEALIERCR e, SRR S SLE i A RS2
Koo ERIBERM A B TR N W ORI, FREREE N 0.01g, KH] GB/T3543.7-1995
(E R, BEALAHE 100 RFPFFR R, 10 IRES, BCFSEEE B TRl & . BRF TR0 =4,
AR BRI HE T 5 IR .
1.3 REZHMSHRFITHHAZE

N SAS 8.2 B A AR A MARBEAT 7 22 00 M Fe R R T R Y LR R 2200, Hi A
13 NREWEIRI N 07 200 (250K 45, 2002). REMERE (Vsr) o Bk )48 5 st
FERAR ST b CR Al %5, 1988), SIENMEREL (Ger) AT, S W B 1] f 26 24 A3 A TR B
RIVFFIEAR S /AL (CV) RORBRMARIG BB, IR A5 4E . N FH Excel T PR
VYA ARAEZERIR R R A, ARG X SR R (08 S RAAT IE 9% 4, 43 AT et A ) N e 22
PR IA] 22 S PR A 30 0 22 T L AC A BT o N ] SAS 8.2 B A0 i A4E 15 7 13 A M MR- AT 32 A 2047
iff 52 3 R AL S e R T 2 ) R R AR . R R AR IR I M R RRC G HE B, F RF
NTSYS 2.11a, FIH AR H 7L (UPGMA) JEAT RIS HT.

2 HiR5rH

21 RUESHREMRERRBNEHANES

BT BT R H B PR 3R 7 22 40 BT A, HoAy 13 MR ALHRIR R HY S et J7 22 0 it o s
LA HE N AN R L2 B (R 20 AT A R B, My TRFURAE & R [0 B A
P 725 (P <0.01), Ak 13 ANRIUMIRAE o A RLAT Ja B 9 AN R ARLRR 2 TR0 380 AT B 2 2% 5o
FERIA PRI F AN, BEREVMEIOEfR. RS R JEREK . JEMesl, Rse
Kt MG, BERFFHL ANV 5E . PP SRS Bl TRITUR . /NS B SR 5
ANFEEARFIREA FAERMROO g R R, B, SRR 7 HL 184, 7 /ME
/O NI IS 21 S U Y 8 (SN F V5SS N L o SN N o S o

FARMIRANRIL T 45 R TSR R, AR eIt S 7 AN R AR IR A i A PA A A T 22
SEREEMIANA o A 8 PR TR PRAE A T R P (10 22 5 R Lt A% DR AP 22 S A LA T I 2t
PRDL, BTG % PRAE PR IR AR P A2 21 T RO RIS D i semT (FOKA7 4%, 1999), 1M
R0 SRR AR S R KA B IR R, Rt 2 R Ry S it T kRl (4Rt 4%, 2002).

22 BTEEBEBRRABHORIES K

P BT 7 ZE s ALk, BE—20 000 & 07 2 0 i VR R ] (3% 3D 13 ANRLPRR
E S eI RS E N I T34 5 25 s 43 EL 2 Sl 22.520% 1 26.62%, ZE5IAN K. I F B R] 5 25 40
Hy I AL AR CRBERLRI R e 7 2200 2 FD IR o LR s R BER 0 L R 2 (3R 3D, 13 ANk
PRIR I 73 AR B2 R 16.67% ~ 71.98%, & 704k SR & I KM fe /N 73 i R AEAR AR 58, SRWIAEAR IR
TESRRE A, RSN 13 AR B R B L R ECh 41.84%, R iR G 4L %
TR AR Joe T 2 A S A R BEIA) (1) DUk by 41.84%, R FEN IO TR 5 58.16%, AR e B P 1) DT RIS K
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38 &

TIEREA DTN, H2ERAYE, SOUPBTRR L L bk X 6 AN 46 WA R T 0 Ja B N e AR S R
R, JERFRIAL A N R R RIRE AR ARDL T 2% J AR DA R AN A DA T AR LA P R A2

F 2 FBEXRLLPKGEXEBEER 6 M RAEHRR TR Z0H
Table 2 ANOVA analysis on phenotype traits of 6 populations of R. laxa in Tianshan Mountains of Xinjiang

. ™ " /NG lem AN B PRI e Klem TeMiK/em
i HK/em K /em ;
Population Leaf lenath Leaflet lenath Leaflet Leaflet Floret number of  Inflorescence  Pedicel

P g g width aspect ratio inflorescence length length
P1 7.70+£1.11 de 2.35+0.34 c 1.33+0.21 ¢ 1.78+0.14 a 3.49+1.21b 3.20£1.07 b 1.05+0.30 cd
P2 9.26+1.24 a 2.79+0.38 ab 1.55+0.23 b 1.80+0.17 a 1.79+0.82 ¢ 1.78+0.48 ¢ 0.84+0.31 ¢
P3 8.7740.90ab  2.95+0.37 a 1.72+0.36 a 1.74+0.21a 1.99+0.89 ¢ 2.90+0.85 b 1.48+1.21 ab
P4 8.25+1.12cd  2.65+0.42b 1.40+0.21c 1.90+0.24 a 5.21+2.16 a 4.93+1.89a 1.08+0.25 cd
P5 8.48+0.88 bc  2.72+0.93 ab 1.47+0.29 be 1.88+0.58 a 4.75+2.62 a 4.69+1.50 a 1.28+0.27 bc
P6 7.42+1.09 e 2.25+0.38 ¢ 1.45+0.27 bc 1.57+0.16 b 2.53+0.74 ¢ 5.17+0.72 a 1.78+0.40 a
SFH41E Average 8.31 2.62 1.49 1.78 3.29 3.78 1.25
SR F A4 Fvalue 1242 8.06™ 8.06™ 5.48™ 19.69™ 38.68" 31.82"
among populations
JE#EN F {4 Fvalue 804 1.79™ 3307 1.367 3.797 2.937 3.107
within populations
. \ N o TR
1eft/em P > - R TE L 5 AT 2 -
Ja B . WK/em Wgilem f JiitElg
. Flower Fruit number of . L Fruit aspect Seed number
Population . . Fruit length Fruit width ) . 1 000-seed
diameter infructescence ratio of one fruit K
Weight
P1 4.42+0.38 b 3.11+1.46 b 1.40+0.17 b 1.16+0.16 a 1.07+0.14 b 18.31+3.65a 9.82+x1.76 a
P2 5.11+0.00 a 2.35+1.01¢c 1.51+0.26 a 1.14+0.20 a 1.02+0.16 a 12.95+6.27b  8.67+2.06 bc
P3 4.17+0.47b 2.04+091 ¢ 1.28+0.23 ¢ 1.12+0.16 a 1.15+0.17 bc 11.08+4.37b  9.71+1.89a
P4 3.82+0.37 ¢ 2.59+0.92 bc 1.08+0.14 de 1.07+0.14 ab 1.35+0.24 d 18.1245.47a  8.32+1.89 bc
P5 4.42+0.08 b 3.82+1.85a 1.16+0.12d 1.07+0.14 ab 1.35+0.24d 18.12+5.47a  8.32+1.89 bc
P6 5.04+0.38 a 2.77+£1.19 bc 1.01+0.08 e 1.01+0.12 b 1.00+£0.13 d 17.9846.00a  8.97+2.02 ab
SFHI{E Average 450 2.78 1.24 1.10 1.13 15.99 8.89
SR F {4 Fvalue  59.257 7.45™ 48.72" 5.38™ 17.09" 11.55™ 6.44"
among populations
JEREN F{H Fvalue  4.09™ 313" 9.45™ 10577 953" 447" —

within populations

#E: a. b. c. d. e 24 Duncan grouping Fn{l, FRMFEIE N ZERARE . ** RRWEZEZER (P<0.0D), * FREFEES (P<0.05),
Note: The letters a, b, ¢, d, e represent Duncan grouping value and the difference among population with same letter is not significant. ** means

significant at the 0.01 probability level and * means significant at the 0.05 probability level.

#3 FRXULUBSREEERREERNAENBEERRARAS LAY

Table 3 Variance component and phenotype differentiation coefficient (Vst) of morphological traits

among/within population of R. laxa in Tianshan Mountains of Xinjiang

772:_;6}5 JiZEoy [jﬁj\lilj{% _ SR AL R A%

PEBR Van\apce componerjt Per?eptage of varlancg portion Phenotype of

Traits JE e E.ﬁ _V\J LR il Eﬁ _I*J differentiation
Among_ Within _ Errors Among_ Within _ coefficient
populations  populations populations populations

K Leaf length 0.429 0.987 0.701 20.28 46.63 30.30

/K Leaflet length 0.062 0.117 0.737 6.79 12.75 34.64

/N5 Leaflet width 0.017 0.049 0.107 9.62 28.47 25.76

/MK B8 L Leaflet aspect ratio 0.012 0.022 0.305 3.64 6.39 35.29

1€/ IMeS Floret number of inflorescence 2,543 3.005 5.388 23.25 27.47 45.84

1eJ7K Inflorescence length 1.757 0.921 2.391 34.67 18.17 65.61

£ Pedicel length 0.094 0.062 0.148 30.97 20.42 60.26

1¢4% Flower diameter 0.244 0.095 0.153 49.53 19.27 71.98

P45 9450 Fruit number of infructescence  0.237 0.750 1.760 8.63 27.30 24.01

HK Fruit length 0.039 0.022 0.013 52.78 29.67 63.93

HL5E Fruit width 0.003 0.015 0.008 9.58 59.38 16.67

WS 58 b Fruit aspect ratio 0.015 0.024 0.014 27.42 15.65 38.46

Y501 % Seed number of one fruit 8.553 18.873 27.211 15.65 34.54 31.19

“F-34) Average 22.52 26.62 41.84
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23 BEEHMRET RIFE

BTAE S AR M RAE AN ) JE R PN )R S P AP A0 22 5, AR Rl — R P AS R AAA2 [] P A e R
WA (R 4). 78 14 ANRBMER A, P85 REE KRR 745 140 (CV = 43.54%), I
WNAETT/MEEL (CV = 41.75%), X 7] G RN B 3 4 AT IE PR R b, 38 T e S 45
B K o I 5 R BRI AEAR (CV = 8.67%), Ui LIIRTE & o BE N AS SR N, FasE
P im. 76 6 ANEHET, 14 MRBVERFEA 7 R 8 K SRR 1A 4 3% (P3) JafiE (CV =
26.85%), WREPIA LR Tz, AR, WA ZE 160 m LA b, NEREEERR,
T LA AR S A0 8 o PR S R AR MR S RBR KA S (P6) JafE (CV =18.85%),
W R AR, A YIRS — B e, AR AR AR e i AR R /DN

H2, DL 14 ASFRIHIR 148 S R AT Jo B ) 22 S e A G, & R B R AR e R AT SR A () R ANAE
R, MU SRR RAEEA R S A 22 e, H R0 A 3 i 5 o A (1) 9 20 1o A A S 1) (2
FxERH GR 4. NHFIFEM L, LL6 ANEREAR S RECHAT A FIMR I 2 AR, 458 BoRAE
T R R IR AP e 35 2 e, IR SR AR MR 2 () (198 S R AP A 2 22 ), R BI T A TR
KPR AR ELE N B AN o 10 H, %M E LR, 14 MEMPEIRKE T A AWk —2%
TN R IIRAR S SRR IAE P AR A OGHER, 53— 2R sT ik /Nt i 5 SRS e AR .

R4 FEXULKEEX 6 MREFHBAABHNREERERZZUREHBEEREIER RS ELE

Table 4 Variation coefficient of phenotype traits in 6 natural populations and Duncan’s test of CV among

populations and phenotype trait of R. laxa in Tianshan Mountains of Xinjiang 1%

SRR J& T Population iy
Phenotype traits P1 P2 P3 P4 P5 P6 Average
K Leaf length 14.39 13.41 13.41 13.63 10.37 14.67 13.31 EF
/MK Leaflet length 14.60 13.67 12.43 15.91 34.26 16.93 17.97 DE
/i Leaflet width 16.03 14.71 20.72 14.84 19.46 18.62 17.40 DE
/NHK: 55 LE Leaflet aspect ratio 7.84 9.25 12.22 12.40 31.12 9.95 13.80 EF
1€ /NE % Floret number of inflorescence 34,57 45.8 44.63 41.41 55.05 29.05 41.75A
1€+ Inflorescence length 33.28 26.8 29.32 38.31 31.97 13.96 28.94 BC
1€ K Pedicel length 28.49 37.19 81.42 23.63 21.04 22.51 35.72 AB
1£4% Flower diameter 8.67 7.12 11.24 9.58 7.95 7.46 8.67E
W45 L8 Fruit number of infructescence  46.89 43.17 44,55 35.41 48.43 42,79 4354 A
JAK Fruit length 12.36 17.09 18.24 13.37 10.11 8.04 13.20 EF

% Fruit width 13.99 17.47 14.28 12.96 11.12 11.62 13.57 EF
WK 58 L Fruit aspect ratio 12.97 17.65 14.47 15.65 13.05 12.51 14.38 DEF
A 57 %1 Seed number of one fruit 19.95 48.4 39.49 30.21 37.74 33.39 34.86 AB
Fh 7 TR i 1 000-seed weight 17.93 23.77 19.48 22.77 24.92 22.45 21.89 CD
SF-#4 Average 20.14A 23.96 A 26.85 A 21.43A 25.47 A 18.85 A 22.79

E: ARTFEIRERREE .

Note: The difference among populations with different letter is significant.
24 BEERREMCKMERS S

XF 14 ANRBPRIRBEAT U 05 22 F o 0 (SE) K, 5 1 ERsr R vk 4ik 80.99%, &
PAOR B st 4 DR 1 P BT AR KB 05 L, B 4 A Ry B R ok A ik 99%,  FEA] ULR B Jsi i D]
TR I AR R (R 5D £E5 1 E s il Y MEAE T (0 3R REVEIR A B R M1 %5 (0.870199)
fEFp/ME%L (0.317495). EJPK (0.305467), ILrfip ERMERERFN 74, DIER 1 F:plspdi 82
ST RESER R AE, HUCHARP IRAE . 7E58 2 sy vk v e 1 F IR Sl A6 e /N 182
(0.687505), HUChFIT THLGR ( - 0.41524) FIAERF T4 ( - 0.33024), %W T fEFFFifh
THIRFAE. 28 3. 2% 4 Lo B EAE AR BMEON e JERERAIESRR, EE R T AEH
PEIRIIFFAE . DRI, 5 Ry 20 M 4 SRR WA 18 24 A R 2R 2 REAE AR ARy 5 R 7 AR R
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ITTR, UL — SR T R AR S R A % T LB

F5 A 4TERSETFRETERFEE

Table 5 Component score coefficient and eigenvalue of per ingredient

RERIR ERr 1 ER) 2 FERsr 3 Eior 4
Phenotype traits Prin 1 Prin 2 Prin 3 Prin 4

I Leaf length -0.140222 0.295002 0.251064 0.222386
/N Leaflet length -0.052684 0.155701 0.023418 -0.011740
/N5 Leaflet width -0.033362 0.027883 - 0.055680 0.009695
K55 EE - Leaflet aspect ratio 0.004161 0.076564 0.075421 -0.025080
e /NMEEC Floret number of inflorescence 0.317495 0.687505 0.204325 - 0.341120
e Inflorescence length 0.305467 0.220394 -0.807670 0.086078
4K Pedicel length 0.010913 - 0.064090 -0.335270 0.023633
1¢4% Flower diameter -0.029371 -0.262030 0.029703 0.522529
B 45 WA Fruit number of infructescence 0.124343 0.068565 0.159464 0.259640
WK Fruit length -0.032396 -0.033860 0.156905 -0.012430
W Fruit width -0.006842 -0.000790 0.045431 -0.026370
WK% Eb Fruit aspect ratio -0.023672 -0.027560 0.104087 0.014557
A JFhF 4 Seed number of one fruit 0.870199 -0.330240 0.235854 0.043203
TR iR 1 000-seed weight -0.083505 - 0.415240 -0.041110 -0.694250
FRHE(E Eigenvalue 12.78 1.46 0.88 0.51
TTHk#/% Proportion 80.99 9.27 5.55 3.19
ZI Tk %% Cumulative 80.99 90.25 95.81 99.00

25 RIEBWMEHRUEKMBES N

X R BEAT SR 0 M I, DARK IR 2 5.26 4 BIME, Bk %k 6 /> Jaiifwi o4 3 28 (& 1),
R HIE s (PL Jafe. YNS B S (P4) JalFMSEAFTTTAMINS (PS) JafF
e LRHE, O PLJERECL TR INPUBL, 15 P4 JE AT PS e i s PR B ARG, A TR B
CHAEAR I L MBOE . 1X 3 AN E R R R B A RO, Wk A e, (HOE SRR AL
R BEIA B S A FRANLL: OB, BIDt7eAL, FEKI, a1k, AR N
TR WARPRE KA S (P6) JRlE e 2 JEit, BLSRReAr TR kAR B, i P 2 A e
Bog, FESATT T, FEAEM BT, IR . HERAHIE S S R e A Y e A
KRR, Ry B, PSR iR K. TIRTTIUT 4 3 (P2) MLES 5 3% (P3) 4
55 3 M, DI SRR TR B LA, BARAT (AR, (FOR A B B, I HAESS
AL, AT DA NS BT, LRGN, WO RO, E R ] RAR T AR 4 AR
DR i A ) 2 B AR AEAR AL, 20—

MO R LLEKBX 6 A EAE RO IR TR BRI SRS A AL, BRI 3¢
1758 A PR BT RS, @ B AV BL A S 2R 2 T, XL 1 R AR 5 52 B30 A% R R
HERIE DA - 3[R 4 FH AR5 0 o

‘ P2
\

5.81 546 511 476 441 406 371 336 3.02 267
FAAML BB Coefficient

1 &F UARERMFTEREHHEFNKRKER UPGMA BERTE
Fig.1 UPGMA-derived dendrogram based on Euclidean distances showing the clustering of the 14
phenotype traits of Rosa laxa in Xinjiang
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YRR L LK HBIX 6 AN AR S5 AR AR S B (0 2 B IR A0 AT R 4 R B, iAE S AR R R AR
FFE, XA SO GBI E . R R B R A 2 S ROA B R S AL R E R A R, e T
JeR RIS AL RS 5 PR B A AR I B A O R R HGE N 5 TR I (T V2 R

RIVVEAR T 25 AT SR A PR A i T 0] 5 Jo R P 2 5 2008 300 S0 38 Al Wb 25 /K, 3R MH A 95 2k
MR 2RV S, AR R RE N 5 e B R R MR A e s AR AL 5 o A5 4 6 s i 13 Mk
RIVRIR )AL BE R 16.67% ~ 71.98%, “PHRAL ML RECN 41.84%, &1 AR 22.86% (2=
25, 2002). =AZ11) 30.99% CFER R T %, 2005). /NHARR LK) 16.9% (FEsAh %%, 2009).
VUNAEA) 37.12% (ERA 45, 2009), {HALT SR 56.09% (4= SCHRFIUT £, 2005), 5%
T A 43.93% CHZERIET &, 20060 AL, RRGEAE 34 4 fm 1 ) 3 70 22 A PR e B o 36 70 2 AP AR
M, UL R P RE R AR e AR, SRR T AR A R I 2 R

14 ANRAVEIRIGAR T RECE N 22.79%, A48T &M 20.73% (WHZERE T4, 2006). Fr
ZHR0 LI 18.8% (L4 %, 2006), X SHMEE A 8.67% ~ 43.54%, i HH G 1L 4 fm F SR MR
BB R . RBMIRIN AR 3 R B2 T LU 2 I M B W, AE R 1A IR A2 3l e 7Y
ZREPER E TN E,

6 AELAL G AR S HE IR Y IR SRS 4 R, PR ) 3R BRUR AR I A 58 A b L P 5 2R
2, M5 S EFERIAEL AT G, YEUIIREE AT i Ae 3% 4 1) R A S LA R %), e isA
N 2% SR FIL R E I Z L, 7o FREE b s 7 R i s A% 2 FE 4k

— AN 2B B 7 2SR SRR I o B4 8 R R A 2 REVE KO AT — B RS . BiAE %k
AR, I H A E R EERE . MR Hamrick £5 (1989) HIMFFT4E B, SpAC AR X
A 19.7%M B AL AL S APAE TR REN], G AFAE T TR RE B BRI G A6 3 3o 1 ) R 7 %
FEPENG /N TR EN S, Tae S B 7 A — e KR, BHESE D,

BN, BRI L LR X PR A F G Ve A AR R SR R T AR T T R B 2 A
I H 32 BRI TAC 7 FRp A SCHEAR (0 DTk, 38 1l o A (7] 0 R R 22 S5 1F) TR 3 AN M - M B B8
M2 52 B3 A R R S R IR IS R o R, SR ON R s B A 30 4 o R P a4 A8 SR o, 3t
IHERREREE R 25 1) T4, E—20 TF 2 7K1 B IRsA: 2 FE 1 2 AT
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