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Phenotypic Diversity of Acer mono Maxim Population

ZHANG Cuiqin, JI Zhifeng, LIN Lili, ZHAO Ruihua, WANG Yiling *
College of Life Science, Shanxi Normal University, Linfen 041004, China

Abstract: Based on field investigations and analysis of the distributions of Acer mono Maxim, 19 populations were sampled
to provide insights into the variation trends, distribution patterns, mechanisms, and adaption of 23 phenotypic traits by
variance analysis, relevance analysis, and the UPGMA cluster analysis. The results showed the following: (1) there were
significant differences between 20 phenotypic traits among and within populations except for FSL( Fruit stalk length) , BTM
(Bears the mark) , SLW(The ratio seed length to width). (2) The average value of coefficient of variation (CV) was 18.
07, and the trend of CV was as follows: fruit (19.78% ) > leaf (18.77%) > seed (10.25%). (3) The mean phenotypic
differentiation coefficient V, of populations was 50.66%. The variation among populations (48.82% ) was approximately
equal to that within populations (51.18% ). The order of V,; was leaf (58.08% ) > fruit (41.24% ) > seed (25.87%). (4)
The trend of the Shannon—Wiener index H was leaf (6.1079) >fruit (5.9118)> seed (5.2855), and that of the Simpson
index D was fruit (0.9967) > leaf (0.9961) >seed (0.9948). (5) Principal component analysis (PCA) showed that the
main variation sources of A. mono was leaf> fruit> seed. (6) The phenotypic trait variations of A. mono populations were
affected by longitude and latitude in spatial distributions. There was significant correlation between some traits and the
longitude/latitude. (7) The 19 populations of A. mono clustered into 2 groups according to the UPGMA cluster analysis.

High phenotypic diversity occurred in the A. mono populations. Together these results provide a foundation for the
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preservation and utilization of A. mono.

Key Words: Acer mono, population, phenotypic traits, phenotypic differentiation

F A (Acer mono Maxim) , X 44 (AARBH, S @ WAL ( Aceraceae ) BlUE (Acer) , ZAEEVE T TRAR, )2 4046
FARAL AR AR IS A, HACR B M R B SR, RSCE I, R RIER B = R R AR R
{78 AT, AT TR, B R E TRk R ARG faDil A s RN SR s 3 BT R R Tl ) E
R FA PR T B B AR R VR A W SR AR 2367 O Fl I A8 5 05 rh T I A 1 24 5
FAAN 2 T A el AR SR A SR AR, X BTG AT Y AR A AT R AR HRTAREEAL T F A 3
Oy LLRT L, 2R E R L 0 4% 5 ) 9 g o < fadh e B

KIALIOK , AT IR ITE D, USRI 2 2 R 44 1 BT A R 7 o A AN [l X K 7 ot
JE AR ARG R AR G 2R S I R 3 A 56O A5 i UEAT TS, A I YOG T AL A IR R A
BT T HAPB A SRS PR USRI A AEBRAE S KRB R ORISR A T, R
R X5t A AR A A A T O IR 5 S B A WXL 1) BF 5 A 4 B 1) P, LA R TR0 A K 4 i F
PRSI 2 5 T TRk A P AR s TR AR B 9 & B AR BRURh 7 B ORI 3 2 Fh R Bz BT 85 TR R Bk
0o A AU FE A T 5T 2 I TR AR 28 3 K I v A L B LA TR A B B X S I A
BHATE A e VR BEAR T X AR DR A MR BE LS 4 S A5 50 B e B0, e AR bt DR I i by 334 R0 o
. BRETRHIE, T AAMARB Z M S A/ D A S

AT s AR B AL 2 5 SR AL A S A 0 BEIS A 2 BB 19 A IR RER i B SRS
TR RABVFHESATORSE , B R HANRN FIFP R0 R B4R SRR B 5L 254 5 b AR S g A %
FARRIEE (B R0 R A ) 2 AR S oKoF ) oA 5 [ 78 S iy D PR e R A S 5 AR AR I - Z RN OC &, DME R T 1
AT IR ) DR B BRA

1 #R57FE®

L1 bR

T 2011—2012 AFAELNPERERC T 19 FRE(R 1) AN 56 T A E LY YO0 A, R SRS AE A
—ANFIERALBE AR RPN, BRI B > 20 FRAE K IEF  JC I S0 B A0 B AR AN ARE R , 2R 1] Y
FRESR T 50 K (Ch TR IR RER 5L ) SR I5 TEREIAE AR Y 25 G 75 AL DU I (AR e vh o A 1 AR AR BSR4
KAR 5 R SE UF JOH A i AR 52, T FAA ] G A [ 52 30 % g AT 0, R T 42 BR TL AR %E v AR ¢ ( Global
Positioning System GPS) ML &R R A 22 26 B I S ANE B RE (R 1) .
1.2 RAUHRIRI & S )7k

MRAE Vikeam" 105705 M B RS BRI AR, 4R A K (Laminae length, LML) | B H 5%
(Laminae width, LW) M4#4 ( Leafstalk length, LSL) IH4% 5% ( Leafstalk width, LSW)  I-#%3E 8 % ( Laminae
foot width, LFW) . 2R (leaf apex length, LAL)  MZR 5% (leaf apex width, LAW) M Jik f1 ( Angle of the
nervation, o) ZEMIff (Angle on the left, B) M A FEHB A (Angle of leaf blade base, v) M4 2 27 I % a4k
(Length of the wide between the tip and the left, L, ) Ff43 2 2l i S5 AL 55 (height of the wide between the tip and
the left, L) . fF( Laminae area, LA) ; #24K (Key fruit length, KFL) 3#5$ 58 ( Key fruit width, KFW) %
4 (Key fruit stalk length, KFSL) 2R #H K ( Fruit stalk length, FSL) . 4 I8 ( Bears the mark, BTM) &
(Fruit length, FL) S5 ( Fruit width, FW) ; #F1 ( Seed length, SL) . FlF % ( Seed width, SW)  FiF /7%
(The ratio seed length to width, SLW)
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Table 1 Location of the natural populations in Shanxi

Giibiig A A% TR E3E i Y
Population Location Individual number Altitude/m Latitude Longitude Slope/ (°)

XTS MEEF 20 1400—2200 111°51’ 36°25’ 25
QLY + IR 35 1400—1800 111°59’ 36°37' 20
SGS HELWL 30 1400—1600 110°30 36°15 25
LKS Ras 25 1350—1550 112004 36°31' 20
CZWH L ISEMERS] 25 1600—1800 112°07’ 36°42’ 5
JMLC I I 28 1450—1600 111°55' 36°48' 5
CYG Wi 20 1550—1800 111°13’ 36°33’ 10
HHG Sy AL 35 1600—1800 11e12’ 36°36' 15
RC PR Ak 30 1300—1600 111°32’ 34047 10
Qs ok 30 1550—1850 111°36 36°16' 20
SWP Tk £ 25 1800—2000 111°56 35°21" 25
LSHG Ji LR 25 1000—1300 111°52 35°21' 20
DHLC KITh 25 1600—1800 111°56' 35°28' 10
CCLC 3 ERIT] 20 1100—1500 111°28' 36°15 15
YQS =R 30 1300—1600 111°05' 35°45' 15
MS el 30 1400—1600 112028’ 37°45' 20
XZ8 S 30 1350—1600 112039’ 38°03' 10
YSW v 25 1300—1800 113°34 38°41' 18
JGK &P 30 1400—1800 113°30’ 39°01 17

T FhEAS S R A MR D5 1 5B

1.3 Guitortorik

ILHH SPSS17.0 BRA4% 25 T AR RAUPEAR AT TR P I brifi 22 R AL R 8 R BAR S R4
SO} IS AR AT = 103 24T 155 2R AR E b 1 M A 2 AT AR DG 4317, FIFH BIO—Dap #44X 11
FMNASFIEERY Simpson ZFEMEFREL D=1- 3 P2 Al Shannon-Wiener {75 B2 IR E H=- X P.LnP, 471158, H:
o P R SRR AMRASAE H BRAOME SR B NTSYS-pe2. 11 B4R AR AL D X 5 4507 3532 (UPGMA ) X}
FFRBEEA TSRS

2 ERE5H

2.1 S RIEIRTERD L AR N 1 22 57

19 ANFREF AT - SRSC TP 23 AR BPHIR A FRE (] AR N AN 2k AR S 307 DL F L
2, WNEPELIF I, 253 F AR, TLAWPEIRER FSL BTM , SLW LASM , Hifth 20 4> FBIPER AL b RE fE) Al
PR N A AE B RO (B 3 22 57, R BH LA AR IR ZE AR ] R DN RS R 22 AP G T 2 AR 52,
2.2 WP AR R () SR 7 AR S ARRAE

AR5 B CV IR /INTT i e B bR 1) g R B, AR S AR AR PR ) AR B R, A AU
FIFRRIMRAS T R B 3, R A, TR 23 SR AEIHIR A AR 5 RBGE A 8.49—32.90 2 ], F-14
25 BB 18.07 ; [a] — R AUHARTEA [RI B A8 S RACZE AR K, i, 44K (LAL) 7EIR 7K (QS) (28.12) Hx
K, ERIEIR (HHG) (6.86) 28 58 /)N 5 F A AR —FfiE o i AS [ PR AR 5 R B A AR R 2200, 4n . Rl k3
(DHLC) [ 80w (KFN) 48 5% 2 80(50.7) Fe ok, 5 AR ( BTM) 48 55 22 50(5.82) Fe /N, Ul A ) A= 25 A - Xt
[7i] — PR 100 S ) AN ) bRt i) — A 25 R 1 B AT
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Table 2 Variance analysis of phenotypic traits among/within populations of Acer mono Maxim

FEgR F-3977 7% Mean square F{H F value
. FRER FRERy Bl FER] FHERy
Among populations  Within populations Random error Among populations Within populations
LML 3400.9590 118.8130 0.3617 63.79 " 28.63 "
LW 6263.7630 240.8140 0.7099 88.43 " 26.01*"
LSL 4423.5360 460.5370 0.4405 8.90 " 9.61°"
LSW 1.2710 0.0320 0.0001 57.30"" 39.77*"
LFW 10.9690 0.2540 0.0014 231.81*" 43.25**
LAL 0.4570 0.0560 0.0304 5.11°%" 4.94 7"
LAW 0.0570 0.0340 0.8814 4.60*" 337"
a 156.6120 19.0950 0.0002 7.79*F 8.20"*
B 5406.6020 224.3360 0.0001 73.80"" 29.22**
Y 8003.1700 558.2000 0.0001 20.93 %" 4.04 7"
L, 20.7190 13.3310 0.0001 13.83 " 4.36""
Ly 7.2490 1.9950 0.0001 12.11** 11.27**
LA 679.0000 57.0000 0.0314 9.59 " 4.44 =
KFL 168.0000 84.0000 0.0168 16.28 " 8.15%*
KFW 28.5000 5.1000 0.0029 23.13*" 4.04 =
KFSL 150.3500 74.3900 0.0041 28.25*" 2.02 *
FSL 59.3700 19.7300 0.005 0.35 0.18
BTM 2.5300 0.4500 0.0003 0.23 0.12
FL 13.9100 0.1120 0.0001 11.05*" 3.10 *
FW 5.8900 1.6900 0.0006 8.90"" 2.56
SL 4.4500 4.7000 0.0001 14.717" 13.91*"
SW 3.3600 3.5000 0.0001 15.19*" 19.38 "
SLW 0.0300 0.0200 0.0002 0.09 0.01

* FIRTE 0.05 KV B2k B Mk, " FRIORTE 0.01 22 573K 5 W F 1k
LML: M J & ( Laminae length) (LW : I} %% ( Laminae width) \LSL: P 4R 1K ( Leafstalk length) \LSW : P14 5& ( Leafstalk width) \LFW ; if-4% B34 58
(Laminae foot width) \LAL:M2R¥K (leaf apex length) \LAW ;2R 5g (leaf apex width) \a: ik ffi ( Angle of the nervation) .B: ZEfM ffi ( Angle on the
left) \y: M F FEF 1 (Angle of leaf blade base) \LL: MR & A2l 55 A0 1 ( Length of the wide between the tip and the left) \LH . M- 5 22l fix 55 Ab 15
(height of the wide between the tip and the left) LA ; -1 f{ ( Laminae area) \KFL .3 %4 ( Key fruit length) KFW ;3 5 % ( Key fruit width) (KFSL . #
A (Key fruit stalk length) \FSL: 541 (Fruit stalk length) \BTM ; % /£ JR ( Bears the mark ) \FL: J:4< ( Fruit length) FW ; 258 ( Fruit width) SL.
B4 (Seed length) SW: F7-58 ( Seed width) SLW ; Fl 7/ 5 ( The ratio seed length to width)

75 S ZR A A5 TR [A) 42 S W T AR () Al R B P 3878 9 RBCR UL TR AR S iR BE K,
EPERLE . R 3 AT LA H F A BRI R T 4 3R B A S R B R BI/IMR IR R LKS (25.93) >QS(25.05) >
JMLC(24.24) >SGS(23.64) >CCLC(23.24) >RC(22.97) >CZWH (22.68) >YQS (22.60) >DHLC ( 22.00) >LSHG
(21.97)>SWP(21.81) >HHG(21.05) >MS(21.10) >X7S(19.73) >YSW ( 18.94) >QLY (18.72) >JGK ( 18.59) >
XTS(17.08) >CYG(17.90) , RIS F 1L PG 44 i PO 35 Al A6 350 (4 Fh AR A8 S 458/ 0N 7 R g 8 A DU AR XS G

BEAR , NFL AR - SRS AR SR SR T34 48 S5 R BUE (19.78) > MR i P 3448 5 R
BE (18.77) >HApFPRAR B F- 24728 5 REUE (10.25) |, 3% R IATE TR AR 028 S v Rl dse R 1Y, SRS
M AR R
2.3 L7 A AR (E] A A Ak

it 23 AN REIVEIR B AE Tk I, SR S X007 22 70 Hroks oA AR AR R 1) 728 S5 Jp R AR ] 1) 72
S PIEE AR S HLIER =0, B A T 25 0 A A LR RIS S Bk HOA AN AR ok R . WK 4 B
FAPN 23 AT PR FRRE (0] S22 43 24 70 1 4 LN 34.86 , FEFPREN A0 22001 1 4 He ol 39.23 15 T M i
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FEFPRE[R] 9 53 A0 2 2 RN A 108 3 AL AR S R B0 >

FARAS ] T RIPAR S AL FEAH 2 AR K, LR AL R B Vi B SR Ry 13.389%—83.78% , 7 23 Al
PR R SRS B R AL R B I E R T (55.08% ) >IR 52 (41.24% ) >Fh 1 (25.87%) , B E F7 4%
HESRRER T MBS W SRE,
2.4 VG FARRR R Y 2 2 2 R FR 2L

Xt A ANFR R M R AR AT T 2R B 3 (32 5) , 23 R AR AY Shannon—Wiener {5 8 £ £
TR0 H B ACNE A 4.47227—7.02417, Simpson ZAEPEFEEL D ZRLTEFH 0.98761-0.9991 , it - ZR 5L HIFh -+
HIAE B AR EAR R 2R BOT- a5 0 i i (H:6.1079) >3RS (H:5.9118) >Fh - ( H:5.2855) 3 5 (D
0.9967) > 7 (D:0.9961) >FF(D:0.9948) , F B I - 5 L SFp 4 bt i Z RS, MR ] 40 A 53450
FLAR 19 ADNFHEERGI ZREMEIR B H D 433100 2.6780,0.9034 , 1t B R R[] 47 76 55 v 19 204, Hob & B
(QLY) BIE B2 R TR O 2 A H8 B =, AT A TS ( YSW) Bz/)N ; Shannon-Wiener 157 ELZ2FETEFE 20 (H)
FMRAR YK A : QLY>CZWH>HHG>RC>SGS>CYG>LSHG>DHLC >XTS >SWP>CCLC> YQS>JMLC >LKS >XZS >JGK
>QS>MS>YSW ; ZREEFE B (D) 2B Ak #4448 . QLY >XZS>CZWH> RC>YQS>SGS>CYG>CCLC>DHLC>LKS >
XTS>SWP>LSHG>JMLC>QS>MS>HHG>JGK>YSW,ijﬁﬁ LLIPYAE I R R A IS S AR 5, SRR

X5 R BT IR — 2

R4 DARRBEURFESERMEHERIUSMMREL

Table 4 Variance portions and differentiation coefficients of phenotypic traits among/within populations in Acer mono Maxim

Y IN=A - AN LT
o conponet o e e o o o R
Traits Tgf Il ;Fj;gim HLIR Tﬁ Il *‘;giw HLiR differentiation
o oo populaane Mo emor cocfient b
LML 0.6511 0.5782 0.3617 40.92 36.34 22.73 52.97
LW 0.2778 0.0648 0.7099 26.39 6.16 67.45 81.09
LSL 0.793 0.752 0.4405 39.94 37.87 22.19 51.33
LSW 0.2278 0.2161 0.0001 51.31 48.67 0.02 51.32
LFW 0.0025 0.0019 0.0014 43.10 32.76 24.14 56.82
LAL 0.0089 0.0166 0.0304 15.92 29.70 54.38 34.90
LAW 0.268 0.2797 0.8814 18.75 19.57 61.68 48.93
a 0.0012 0.0009 0.0002 52.17 39.13 8.70 57.14
B 0.0008 0.0006 0.0001 53.33 40.00 6.67 57.14
Y 0.0006 0.0004 0.0001 54.55 36.36 9.09 60.00
L. 0.0005 0.0003 0.0001 55.56 33.33 11.11 62.50
Ly 0.0004 0.0003 0.0001 50.00 37.50 12.50 57.14
LA 0.0031 0.0006 0.0314 8.83 1.71 89.46 83.78
KFL 0.0008 0.0017 0.0168 4.15 8.81 87.05 32.00
KFW 0.0052 0.0051 0.0029 39.39 38.64 21.97 50.49
KFSL 0.0106 0.0686 0.0041 12.73 82.35 4.92 13.38
FSL 0.0271 0.014 0.005 58.79 30.37 10.85 65.94
BTM 0.0005 0.0005 0.0003 38.46 38.46 23.08 50.00
FL 0.0025 0.0068 0.0001 26.60 72.34 1.06 26.88
FW 0.001 0.001 0.0006 38.46 38.46 23.08 50.00
SL 0.0008 0.0016 0.0001 32.00 64.00 4.00 33.33
SW 0.0006 0.0014 0.0001 28.57 66.67 4.76 30.00
SLW 0.0001 0.0006 0.0002 11.11 66.67 22.22 14.29
M 34.86 39.23 25.90 48.82
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Table 5 Shannon-Wiener and Simpson genetic diversity index based on phenotypic traits of 19 populations in Acer mono Maxim

Shannon-Wiener Simpson Shannon-Wiener Simpson
Ptk EISEZ 2 e SRR R Giics fRRZRER SRR
Traits Shannon-Wiener Simpson diversity population Shannon-Wiener Simpson diversity
diversity index H index D diversity index H index D
LML 7.02417 0.9991 XTS 2.67935 0.90309
LW 7.02241 0.99909 QLY 2.7373 0.91119
LSL 6.982 0.99902 SGS 2.69666 0.90689
LSW 7.00505 0.99906 LKS 2.66403 0.90363
LFW 7.00076 0.99905 CZWH 2.73425 0.90814
LAL 5.28483 0.99489 JMLC 2.66801 0.90134
LAW 5.28265 0.98761 CYG 2.69606 0.90668
a 5.2624 0.98918 HHG 2.70993 0.89667
B 6.07603 0.99765 RC 2.69753 0.90768
Y 6.07025 0.99763 QS 2.64851 0.90129
Ly, 6.09676 0.99772 SWPp 2.6764 0.90267
Ly 6.08196 0.99765 LSHG 2.68221 0.90183
LA 6.51629 0.99844 DHLC 2.68204 0.90448
KFL 6.3123 0.99816 CCLC 2.67045 0.90603
KFW 6.30379 0.99812 YQS 2.66935 0.90726
KFSL 5.61987 0.99619 MS 2.63757 0.89733
FSL 4.84706 0.9914 XZS 2.65808 0.91035
BTM 5.66481 0.99649 YSW 2.62575 0.89339
FL 6.31679 0.99817 JGK 2.64912 0.89478
FW 6.3183 0.99818
SL 4.52005 0.98884
SW 4.47227 0.99487
SLW 4.49803 0.99493
M 5.94648 0.99617 M 2.6780 0.9034

2.5 L7 T A ARIMIR ] () RS b

TEAE 5 28 ZAREVEFE R 7 22 00 B0 A bk — Bt AR e SRS Rh TR 23 MEFRIE T
BT, $R R AT B/ A AR R S B F A AR S FOAARET 7 A FE i B RIA F] 83.947% , 3% 7 A F A
HYFRAMPERIRFEA T IR GG B e & BT A5 S . TUMA R 3R A AR AR I it kR >R
SLTTHERA > B P DIk 5 AR S R 220 SRR BUTT IR A5 REEA W) &
2.6 LV HANGER MR S B R 2 18] AR St 4 i

B AT B RS2 Fh 23 N RAMEIR S SRAEFEHL I 245 5 P RN B SR A T A SR M SR 56 (3%
6) ,HH L, L, FSL 5285 5 I 25 bl o 3 A OC o | Ly, JFSL 526 B A0 I 2 ARG y 5S40 &2 o 35 IEAH
O, SLW 55k 5t 2 EAH DG, URRH AR SLSW X5 0k B B EARE SL A in KT SW ORI L T
FAPUE)F AR SR B A AH G . RIS [ PR 85E R - X6 [R)— R P bR 1 5 i sl AN [ R e ) —
RS DR i o AN [, 45 A~ A58 DRl 255 6 52 ) AR U 5 AR
2.7 LWLV T AR R RIR B R 2 S pr

FIF R B, R NTSYS-pe2.11 #4432 FHAE IALEL G 5807 3535 (UPGMA ) XF LU PG AR 19 A4S
BYRE e RS ARy 23 S RAMREIE HEA T RIS (BT 1) LIS E IR R 1.20 5354k 19 DT o
JWSE S — S A0 LKS SGS .CZWH  XTS QLY JMLC .DHLC \LSHG QS .CYG \HHG Tt HeARhEEER Jyifs —
o AEH—37d  LKS . SGS .CZWH XTS QLY .JMLC . DHLC .LSHG QS ¥ % Jy— .37, H:rh LKS . SGS .CZWH |
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XTS QLY JLANFIEE U BE A7 B #A T A (b, R T e b B0 B 58 0 45 () 34 285 A 30T 1 5% o — 4~ /NE 32, JMILC
DHLC \LSHG QS H1f& JMLC ZMHAth = AR T b 25 1l b, s A & A T35 300 G o i@ ki s A 1 HL
PRBE AR v 1T 3 S — /NS CY G  HHG AV o B L b He i B A7 B R PR 4 A AR B T 3R S — AN 57
B3, YQS .SWP (CCLC \RC \MS Bl —F 3, XZS  JGK | YSW R — W32, AR R BVRRAE A
A b PP T SRS 100 B A AU AR [ 2 B R (R AT e

F6 HAMKEUENKESHIERTFEEBEXSH
Table 6 Correlation coefficient between phenotypic characters and environmental factors
RN )3 2713 K e PR 5] 3 i) 3 5273 )3
Traits Latitude Longitude Altitude Slope Traits Latitude Longitude Altitude Slope
LML -0.309 -0.401 -0.090 0.159 LW -0.335 -0.362 0.007 0.332
LSL -0.283 -0.344 -0.304 0.135 LSW -0.102 -0.230 0.019 0.126
LFW -1.185 -0.278 0.066 0.236 LAL 0.008 0.018 -0.139 0.249
LAW 0.005 0.151 -0.224 0.425 a -0.376 -0.597 " -0.164 -0.117
B -0.150 -0.365 -0.372 -0.309 Y 0.256 0.510* -0.186 -0.053
Ly, -0.469 " -0.423 -0.091 -0.074 Ly -0.591"" -0.597 " -0.046 0.216
LA -0.144 0.099 -0.180 0.193 KFL 0.172 0.226 -0.028 -0.140
KFW 0.030 -0.043 -0.100 -0.210 KFSL 0.270 0.157 0.265 0.207
FSL -0.532" -0.591*" -0.096 -0.273 BTM 0.328 0.309 0.228 0.120
FL -0.006 0.277 0.189 0.314 FW 0.145 0.340 0.119 0.243
SL 0.187 0.236 0.022 0.246 SW 0.227 0.261 -0.145 0.307
SLW -0.197 -0.196 0.416 0.456 "
. s LKS
3 Fie5ihe SGS
CZWH
XTS
FLAAR 19 ASFIRE 23 A SR BIPEIRAEFRRE P FI AP RE aLy
- "y Ay Ay V- J
] B AE AR AL S | HAE e ALRIRR R 6] o0 A1 AN 24 2 [L)]s_'ﬁg:':_l‘l
TR BRSSP A ) ) 45 4% A ) 35 %y Ao s
S NI s o |
FE SCHURR A AR SCLUME g 5L % 0 A T ILPE RY 19 4> BuG!
v N YQS
AU I A 50 A K E AU TR S
N X . . CCLC
AT L KA W T AR R Re——
. MS
NER UL E — RPN R el TREEX xzs——
\J N7IN) ~ v JGK
XTI RE X ﬁ@mﬁ%““ R FR BG40 A0 YSW,:I ! ! ! |
TR o T N o 0 0.38 0.76 1.14 1.52
FORPRE )RR 5T R IR B 42, LR X FILE S Coefficient

ST URRERRE AT U W] [R) AR A T B, DRI, 5T )
Tolt AR 20 2 RE AN g it o i 44 B A4t e AR A | 1T L
TR IR A PR L R

FL R A 52 R IR B AR BRI, 32
INEBESRAE AR T 22 5 (B R AL R B IR A
AR FB B AR AR ) s AR 23 A

1 EFBAFREEROAAWHENRKXEE UPGMA &
EHTE
Fig. 1 UPGMA-derived dendrogram based on Euclidean
distances showing the clustering of the 23 phenotype traits of Acer

mono Maxim

AR YL SR 8.49—32.90, SRALAE 5 R K (19.78) > A 53 R HL(18.77) >Fh 122 5+ R AL (10.

25),H

PR AL S K T AR EAR A 57K — B0, PR A4 5 5 DA PR A e i i A A

SEE IR AL, SRR T R S WP T BON R 200K T AL G BUREUD IR R R S O IR
B S EEEA T AR TR AR5 1 W T A R SN AR MR, R BB AN,
FARRD T (RS e M e — R AT LR W AR S A S AR
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e A S5 2R B0 W A ARRR B () 2 R =R 5 B, 19 MR35 S R B0 18.07, AMARLAEE ML T 11
VPO PEHB S AC R R AR SN PR R A AR, B X P AR A U SR A (1) AR R X A A
IS5, L PG M A R i 4 v 3 E A i, P AR AT SR, A5 AR I IR E , L2 M 5 & S 8
S FEYS T e R S DX DU XS L, SIS I F A AE DL BB S HOIR A3 A, w22 S R R A A PR
Bize Rl LA R 22 R A FE RN Z — 5 (2) A5 A B BR S , AR IX P, R T4 S A 2 e 34l ol
FE— 22 [ b B R P A5 BR SRR sl ) ) A 45 A FrE ) A8 5 38 (3) AN R B b e , AN TR RE R 4
ST AT T BB R R 1 R R B AR A I T 2 IR Ak A 4 4 b 2 AR R VS L At b X
FAI AR R A b R A5 A FRARXS 3022 5 (4) N WG 3 — s FR B b 52 mm AR DAY a5t % 28 S, DA T2 i 3L
FARIME,

TR REE Y Z REPEFE 50 H 1D 43511 2.6780,0.9034 , 5 [F] 28 MR ) 2% Mk (H:1.9253;) 1 FRk
FEYIMEAE (H:1.5810,D:0.5390;) " FEMAL(H.0.7075,D:0.775; ) 2 AH He X 22 I M 5 v 1) 2 BRI, 33 5 T Ff
W 32 A KRB A — R R TEEF AN RAE R AT & BT AR AR KB IR, 5 8 e b4y
MREANEHI BEARIF A K ik ZZRR PR BRI ARt e SRS PRAR 1 AR S B0 3 TP
H G AT DL A [R] A i oxed B85 1305 107 8 ) AN ] T LR — 4 ol 4) S TR PR T i) — B 5% BRI S5 1 AN ) AN ] B
S %t [R)— AR M AR TR , 332 A 015 R85 R 1 R A% DR 1 AH BB 5 (R 285 5, X 5788 S AR Bt SR 3
ENV/EN

T AR R (0 V- 35 2 B 3 A RECH 48.82% , Uk BH 1 Ff AR B 2% R0 A% S 76 P e [B] 1 DT ko hy 48.82% , ¢
FREE N STHR S 51.18% , Bl N5 R E (B] ) 28 S SEAR AR Y SR B T BE AR GxE (TR SR 2% B AR 52 7%
T RS 2 AR R MR I, S e AR D AR B 119 22 S 00 5 &2 2 WA 3R S 24 A8, LA M o ) 1 A2 A
T HCTE N AEE R )12 AR SR R [ BR IR PR 45 S, R Al E e A Ab FOARAR B R 2 A ARk IRV o
Yy, SRR A R SEAE XU B R ST A4 (8 A RRh 2 J 8 0 o I AR I e 855 1A
B RS L MR AMAR B A —, 225 B AN E R S AR R Y SR AR B, A R
ST R Y A FR B0 T ARR 1Y T) EAE  2% AR (13.79) 1 TR K RS (22.86% ) 1 I & A2 (36.
53%) 2 RAFHE(32.05%) ), 2 AR (24.38%) P IE(20.42% ) T WA RS B A (28.102% ) Y
A W) A e (43.23%) 7, 5K T 1R BHAE 9 55 B (50.16%) 7, G FRHE M KA LR T
(62.21%) " ULI LA RXT IR EE 2 (35 [ BE T

HANEEIWEIRIE A S I A BN 7 MG, R4S Al s T BRI A A% 442 R b PP 3 iy 2R
Js R AR IR AR AR S i R S S L A 1L Y b 807 2 D) DA i 30 b o 2 205 3 R 428 B ) R B
K, TP ST PR BRI A /N R B T RE R B IR RIS AR A L HHESE R RO
WA FAAIER, XE5TARSEER A SR AN, w] WA G 4 b AR S ALEER [, T A R K
Wi A KA A R v AR R B T AR 3SR AL, T = A T 45 Fh A S5 SR HT LAt A& 1
1.20 53 FHERAE F AT 19 AFRE PR, v i i b X3RO — 28 e i M b i R O — 2 i 2
FHAAWAEAR S ARIE P, 52 BB A | AN]SR s L) R A B S B R [R) T i TR A Az 28
AL AL UM IE A B AR R T 5 PR 2 (8] 1) 56 22 K38 I 22 R 1 A5 1 45 5% | o2 M AR 78 2R 1 5=
Pk r R E

4 #Hit

TLABREIRERY 23 AARTERIEE AR ) S 28 B (8 25 5 5 5 TR A8 B 19728 3 /K1 B 3 fir 45 R T A B
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