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Abstract: According to thirty morphological characters (including twenty qualitative and ten quantitative
characters) related to leaf and fruit, UPGMA cluster analysis and principal component analysis on eleven
species and three varieties of Armeniaca Scop. in China were carried out. On the basis of principal
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component analysis, OTU scatter diagrams of Armeniaca species in China were constructed. In addition,
distribution map of Armeniaca species in China was drawn by combining precipitation distribution map.
Cluster analysis results show that Armeniaca species tested are divided into two branches. In case of
including A. mume var. goethartiana Koehne, A. mume var. goethartiana, A. mume Sieb., A.
hongpingensis C. L. Li and A. zhengheensis J. Y. Zhang et M. N. Lu are clustered in one branch, other
eight species and two varieties are clustered in another branch.
goethartiana, A. mume is divided into the latter branch. Principal component analysis result shows that
cumulative contribution rate of the first three principal components is only 60. 318 0% , indicating that

If don’ t include A. mume var.

there are great genetic variations in morphological characters of Armeniaca species in China. Among the
first three principal components, absolute weight values of height, hair covering status of leaf lower
surface, leaf length/petiole length ratio, leaf length/leaf width ratio, endocarp shape, leaf width,
endocarp width, petiole length, fruit stalk length and leal margin serrate shape all are above 0. 7,
meaning that these ten characters play an important role in taxonomic study on Armeniaca species in
China. OTU scatter diagrams show that classification result of Armeniaca species in China in two-
dimensional scatter diagram is basically identical with their cluster result, besides, all branches in their
cluster result also can be distincted obviously in three-dimensional scatter diagram, indicating that some
characters with high absolute weight value in the first three principal components can be used to classify
Armeniaca species in China. Distribution map shows that Armeniaca species distribute in all provinces of
China, and mainly concentratively distribute in regions between 400 and 800 mm isohyets of
precipitation. Combining with above and other research results, it is in support of taxonomic treatments of
“taking A. holosericea (Batal.) Kost. as a variety of A. vulgaris Lam. ” and “taking A. zhengheensis as a
variety of A. mume”, and in support of taxonomic treatment of “taking A. hongpingesis as an
independent species”. Otherwise, it is proposed to take A. xianjuxing J. Y. Zhang et X. Z. Wu and A.
cathayana D. L. Fu et al as cultivated species in Armeniaca.

Key words: Armeniaca Scop.; morphological characters; UPGMA cluster analysis; principal component
analysis; OTU scatter diagram; taxonomic revision
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1. 7 A. vulgaris Lam.; 2 ; 1245 A. cathayana D. L. Fuetal; 3. JAS A. holosericea (Batal.) Kost.; 4 LA AL dasycarpa (Ehrh.) Borkh.; 5. =g
5 A. limeixing J. Y. Zhang et Z. M. Wang; 6. LU A. sibirica (Linn.) Lam.; 7: B A. sibirica var. pubescens Kost.; 8: ZRILH A. mandshurica
(Maxim.) Skv.; 9: Y Z LA A, mandshurica var. glabra (Nakai) T. T. Yuet L. T. Lu; 10: )&% A. xianjuxing J. Y. Zhang et X. Z. Wu; 11
A, mume Sieb.; 12 BRI A, zhengheensis J. Y. Zhang et M. N. Lu; 13, FEMHF A. muwme var. goethartiana Koehne ; 14, HESEAY A, hongpingensis
C. L. Li.

A HE BRSNS R Result of cluster analysis including A. mume var. goethartiana; B: AN B A9 R 250 M1 45 S Result of cluster

analysis excluding A. mume var. goethartiana.

1 EF30AMESERNFESEEY UPGMA BELSTER

Fig. 1  Result of UPGMA cluster analysis on Armeniaca Scop. species in China based on thirty morphological characters
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Table 1 Result of principal component analysis on Armeniaca Scop.

AN BRI AR (B 1-B) Bon . ik
AR B 2 3 HS5E 1-A M, R R
SRR AW AR, BT DL BRI R — 3 1
5HAD 10 DRFIEFNR Ry 5 — 3, TERRICIEES 6. 57
b, B JE AR RS i 6 3, Horb My AilE A it
AT LA B ORI 43 51 B b iRy — 32, ZR AL A DG i AR
A TN Hofe 7 A FhRAS R R —

2.2 HEXEEPYHERD DT

T30 /\ﬁ;u PEMR R NTSYSpe 2. 1 %45

BE A B AR AT E R T AR LR 1,

species in China based on thirty morphological characters

Ibké'}’ AEMAR I XFFE(EY  Absolute weight value of different characters'
(ﬁfxllr[l)(olr!l):rllt H LF Ly, Wy, Li/Wy, Lp L/Lp LBS HCSVA
1 0.916 6 0.377 1 0.606 1 -0.084 8 0.706 9 -0.463 4 0.798 2 0.280 1 0.492 6
2 0.264 9 0.562 3 0.417 2 0.8755 -0.414 1 0.724 6 -0.496 0 0.179 8 -0.083 4
3 0.090 7 -0.487 9 -0.502 0 -0.123 8 -0.253 4 -0.197 6 -0.114 3 0.263 2 0.4349
4 0.036 2 -0.1322 0.218 5 0.140 5 0.260 3 -0.070 4 0.1832 0.022 4 0.496 0
5 0.033 3 -0.018 8 0.054 5 -0.370 6 0.3275 -0.3193 0.1528 -0.647 3 0.023 2
EEﬁEﬁ'}’l REHER LS AL EY  Absolute weight value of different characters"
Cii;if:m HCSP HCSLUS HCSLLS LAS LS LMSS TSB HCSMLPV FS
1 0.3853 0.328 8 0.877 3 0.4379 0.3380 -0.273 4 0.3254 0.698 9 -0.056 3
2 0.280 9 0.226 5 -0.120 4 -0.390 9 -0.400 5 0.094 0 -0.637 1 0.086 7 -0.154 1
3 0.499 1 0.424 1 0.178 1 -0.3950 -0.693 2 -0.732'1 -0.0533 0.605 9 -0.579 6
4 0.386 2 -0.453 8 -0.1515 0.299 3 -0.336 4 0.116 3 0.179 6 0.203 9 -0.090 9
5 0.200 7 0.1059 0.008 9 -0.2295 -0.006 1 -0.333 1 -0.154 8 0.044 0 0.2233
szbjiﬁl KRR 2 3 FLEAED  Absolute weight value of different characters')
colr:rllrll)‘;lr?jm MSS FC Lgs ES EBS EAS ESO EVRS Lg
1 -0.588 2 -0.384 9 0.22138 -0.746 3 -0.5750 -0.186 9 0.158 0 0.568 4 0.680 2
2 -0.1817 -0.120 6 0.569 4 0.1390 -0.273 6 0.282 6 -0.654 3 0.202 3 0.603 2
3 0.055 8 0.550 1 -0.730 8 -0.179 4 0.104 0 0.417 0 -0.159 6 -0.2120 0.1130
4 0.219 4 -0.584 7 0.126 9 0.467 8 -0.060 9 0.722'5 0.401 3 0.2547 -0.2412
5 -0.0917 0.084 7 0.167 7 0.3957 0.7222 -0.245 4 -0.285 6 0.453 3 0.124 2
Iy RRHERAEGRER " . BT %
Principal Absolute weight value of different characters!’ ?H{E{E J'_wjk}:/ %o Cumulative
component W, LW, - Eigenvalue Contribution rate contribution rate
1 0.510 5 0.677 1 0.405 1 8.193 7 27.312 1 27.312 1
2 0.7314 -0.099 7 -0.575 6 5.4677 18.225 4 45.5375
3 0.184 4 -0.140 6 0.114 1 4.4342 14.780 5 60.318 0
4 -0.002 2 -0.654 3 -0.124 7 2.9939 9.979 4 70.297 4
5 0.168 4 -0.113 1 -0.483 7 2.444 6 8.148 6 78.445 9

DH. #E Height; LF; 4E{f% Life form; L : M4 Leaf length; W, : I 5& Leaf width; Lp: 4% K Petiole length; LBS. H-FEFFFE AR Leaf base
shape; HCSVA ; B BIE I Hair covering status of vein axils; HCSP; H4R#; B &I Hair covering status of petiole; HCSLUS: M F [ R HE# T
1%L Hair covering status of leaf upper surface; HCSLLS: I H T R E# BN I Hair covering status of leaf lower surface; LAS: M4JEIR Leaf apex
shape; LS: M HIEAR Leaf shape; LMSS: 25 G TEAR Leaf margin serrate shape; TSB: A R AT Thorn status on branch; HCSMLPV . I ik
'T"FJ’K%)}Z{ [ Hair covering status of mlddle and lower part of vein; FS; ESWIAN let shape; MSS. RIS Mesocarp splitting status
FC. BS2HiM Fruit color; Lpyg: K Fruit stalk length; ES. %Vﬁ/«U\ Endocarp shape; EBS. %Vﬁiﬁﬁ/ﬂ\ Endocarp base shape; EAS. %4‘7
Dﬁﬁﬁ%ﬂﬁ’{j{ Endocarp apex shape; ESO. RAZRm I Endocarp surface ornamentation; EVRS: %&Hgﬁéﬁﬁ’{k Endocarp ventral rib shape; LE; B
£ Endocarp length; W : F4# % Endocarp width; TC . BUREI Twig color.



108 N7/ ARSI A

%25 4%

MR O AE3 A E L Bt sk R AN
60.318 0% ,Hil 4 M E W5 ZIT DIk K 70.297 4% ,
Al S AT BT oiwk R N 78. 445 9% , LIS MR

BFR ) BT DTk K A8 | o [ A T Al A O A
REA KW RIEAES

1AL 55 1 R T R
PG /AR LR /i 58 LU (B R SR A
TEAR B 4 XA A H4 388 5, 437 R 0. 916 6 .0. 877 3,
0.798 2.0.706 9 F1-0.746 3, P B ix SbpfR 2 o [ 45
JEFEW S0 FEEMER 5 2 Bl P g R TE
FEAR A 1 48 % B (5, 4309018 0. 875 5.0, 731 4
F10.724 6, VLB X LL AR AE b [H A B AR ) 43 2 rh B
AEZAER S 3 o, AR Rt S 45 145 TE
AR 28 %0 B AR 8 5, 430 —0. 730 8 F1-0.732 1,
VA X PR AR T A TR A o 2R P BOREH
2.3 FETFEEYAN OTU BaBENH

FE Ao B B il A g i b A JE AR A OTU

0.83

041 |

PC2
=]
2

T

043 F
-0.85
0.77 0.29 oxr 0.56 0.98
PC1
A

s SR UK 2, Hodr [ 2-A J2 DA 2 A AR
43 (PC1 I PC2) K ) v A @ AE ) OTU 4k 1l
&, Bl 2-B J&LITT 3 A~ FE RS (PCL L PC2 1 PC3) Fa
P E AV B AR OTU =4Ef kA,

I 2-A TR U P E A 11 A3 AR
Pl A3l 7 28, 3R |5 UPGMA B 45—, 3F
H X 7 090 AR B Y 2 R, Hoh  Hg b e h
[T  a SYy o 1 | B ai 9  el 1
BB AT LK — 1 B3 A R B I A AL 2 1Y)
UPGMA RAEZERMUAS, Jioh, HE 2-A Bv] LA
H AL 13X — AR R 1 DY OC R AT PR L
i, TEA MK Sy,

M 2-B 1 LUE H . EARZEMEA 5 AR Ju A Aokt
AU RIFE R G , HI2TE UPGMA RS R b1y 4%
43 37 S REAE I P A 20 B 5 A% X 43, A AT LRI T A
3 A3 B A3 T s W ASCER 285 s 1) P ROK v RS i A
AT,

0.49

PC3
=)
o

1. & A wulgaris Lam.; 2 %8{°7% A. cathayana D. L. Fu et al; 3 J&A A. holosericea (Batal.) Kost.; 4: 4875 A. dasycarpa (Ehrh.) Borkh.; 5. Z=#ff
5 A. limeixing J. Y. Zhang et Z. M. Wang; 6. IIF5 A. sibirica (Linn.) Lam.; 7. B A. sibirica var. pubescens Kost.; 8: ARILT A. mandshurica
(Maxim.) Skv.; 9: YoM ZRILT A, mandshurica var. glabra (Nakai) T. T. Yuet L. T. Lu; 10; B A xianjuxing J. Y. Zhang et X. Z. Wu; 11
H§ A. mume Sieb.; 12 BUMIAY A. zhengheensis . Y. Zhang et M. N. Lu; 13 B A. mume var. goethartiana Koehne; 14 P75 A, hongpingensis
C. L. Li

A. “4EHUS I Two-dimensional scatter diagram; B YRS A Three-dimensional scatter diagram.
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Fig. 2 OTU scatter diagram of Armeniaca Scop. species in China based on principal component analysis
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Fig. 3 Precipitation and distribution map of Armeniaca Scop. species in China
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