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Abstract: To effectively protect and utilize the wild germplasm resources of Cerasus, 50 morphological traits of
leaves and branches from eight Cerasus species (six species and two varieties) were investigated. Based on
morphological data which was randomly measured fifty leaves and twelve branches from ten plants of each
species, the interspecific and intraspecific variation of morphological traits and the relationship between them
were analyzed by ANOVA and principal component analysis (PCA). Results showed that the differences for 17
quantitative characters among the eight species were highly significant (P<<0.01) . The interspecific coefficient
of variation (CV) of quantitative characters ranged from 14.05% to 64.15% with the largest value being diam-
eter at breast height (DHB) and the smallest being leaf length. The CVs for stipule length, leaf area, stipule
width, petiole length / leaf length, and petiole length were > 30% as were branch traits except for branch an-

gle. Most of the intraspecific CVs were less than interspecific variations. The average diversity indexes of qual-
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itative characters ranged from 0.03 to 1.28 with the average diversity indexes of leaf index, young leaf color,
mature leaf color (abaxial), branchlet color, twig color, and branch color being > 0.95. Based on the PCA, the
quantitative characters and seven qualitative characters with high diversity indexes were divided into eight
principle components, with the cumulative contribution rate reaching 76.85%. Also, 91 wild germplasm re-
sources were divided into 5 groups, namely Cerasus subhirtella, C. conradinae, C. discoidea, C. dielsiana, and
C. serrulata. The two varieties were clustered into relevant species, and Cerasus schneideriana was not consid-
ered as an independent group. This research indicated strong differences in the traits of leaves and branches of
Cerasus species, and the PCA was suitable for analyzing leaf and branch traits, which can screen and exploit
superior germplasm resources efficiently. [Ch, 2 fig. 5 tab. 36 ref. ]
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BEAE 23 79 Bl Rosaceae Z= 3. Bl Prunoideae #2 & Cerasus MLAIPR Y B ALY (Subg. Cerasus) IZ FR ., 4=
HRL 150 B, A T BRI, e e eiE iy, ERMROMAEPE . HARMB
HEA 38 F 8 AP, Horp WiiLAA 10 Fh, (S EEIRW 145, BAE Cerasus JZ Wi 1L R A IF AE4E
Wz —, WA 2-5 5, RBMESE, e/ FE, LEfm, a6, me, Raea ., Raeas; &
REEZ, MR, 2R AEMAETTAR, BAR SN HOE, BRI, ML T8N
KRR HErRER S RZ5 AT A, HEFHEI A —, DIYIE B C. x yedoensis  ‘Somei-
yoshino’, &I C. serrulata ‘Kanzan’ FIBE % C. serrulata  “ Albo-rosea’ 28 JL/FF R 3, 280 A&
PLPERE o WL AR AR R o, A MAIE T RS ST E s SRk RN L, d T
B ST 028 L SO W AR A= ) AR LR W i, B A R L R R BOT R R T A st A% A8 S R
At R BEIR, TEF M HARERIE RSB e R Oy, BA TamEEMEM. R, B TEERES
ATz, ACSHARXT B HA R, AR EE AL AT 285 4 UAc S AR M A 6 I i) P 5 00 B A R A ol 256 110 S 7 M Ak
i e o AP T SO RS R4 S DUH A By p st AL S BE A, S ol 5 B 15 4 R O 0k ) B AR R o H T,
KT EAER WY E A AL BB R Y MR I A3 A5 o BEVRRRIE T RGO RIS i, 6
THET . R OFE ARG HRGE AL T AR 2 R B M A PSS RUE S AT, Bz
XARCT . M RIERE R MRS ISR . B, ABF5E LU 7L BF A PR U5 Dy il Rl 38 2ok X A
T MR SPIR I T P A A AT, AR s W VLA B AR AR AE b ] SRR AT I R I A A R S RN s
TR, B R AR AR b S RN b 8 B PR R, SRR B OR A R R T VLA B Y B A
FRAE IR S BRI AR I

1 AR5 7

1.1 HRXHR

WA AT b B AR AR i, AL T IR K il 5 78 A6 R A0 ok 8 b iy o 12 bty Ja S AT 2 XU X
Pz, AR, AR 15.0~18.0 °C; StIREZ, 4F-FXH IR &C 1 710~2 100 h, [
Wi, AR RE K 5 980~2 000 mm™,
1.2 Rt

MR AR W7 VLA B AR B i A S 00, E B VB NI S, F 2015-2016 AR5 LE 2 a IR A4 He
PEAT W A . AW E L EZE AR 6 B, 2 ABM OB AR, AR F A C. discoidea, #i AR C.
schneideriana, KWL C. subhirtella, 1AL C. serrulata, T ILEELE C. serrulata var. pubescens,
B C. conradinae, F*EAEHHE C. conradinae var. trichocalyx FlJ& M % C. dielsiana, 4TI 48 bR 1) 17 A
SR
1.3 EEERNE T E

AWFFEHEE T 50 MEZEMARIEAT I, Hop ity Bk 34 SR 1, B 1), BURRIAR G
16 A~ (FR2) . HEHL 10~15 B A, B E AR VYRS ILMIB 5545 3 40k, JFBELIE S 50 R it J it
AT PRI S 5 2 1) DN K 40 e [ Bl bk el 2R LS
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Table 1 Morphological traits of leaf and code

ESIN T A 2 R 2 R (B3 ) I 4 FE R 24 0
MK ML F R BT (mm) , & 1 H ac LIGIERERIN
o5 i 5 554k K (mm), P 1 A ef E/QIERERIN
I 4 % /55, LR aclef EQIERERIN
MR SEARBE M REE B I 1 ab QIR EEIN
A K T2 AL 3 B P Ak B B S (mm ), ] 1 ed E/QIERERIN
R TLIER MR, B edlac QIR EEIN
415 o S R B () EQIERERIN
I T 3 52 £ (°), E 1 Leaf QIR ERIN
R S (°), B 1 Lecf b QIEREEIN
TR mm’* LAG[ERERIN
SIS FE ML B FE SR A0 B B9 (mm) QIR EEIN
Lt 5E FEM S840 Y 4% (mm) EQIERERIN
O () zﬁfﬁﬁm, WK IR (2), WK WKW (), WE4), ©(5), KiE6), B P
T PR L BIKE (1), IR BRI (2), WLk (3), HLk(4), LE(S), K (6), BHtLk P

(7), BLL%(8)

Gt B QER ) .
2(1), Bi(2), h3), %4 SR
EHGER) . T B (1), #(2), H(3), % 4) Z SR

BB (IE) WLk(1), 2(2), WHL(3), Kax(4) Z AR
B BE () gk, dkEaR(l), #LR(2), 43), WHEG), KEG) Z AR
I T S 2 AR WA (D), mHR(2), BARG), mERME), BAERG) EZOYE3N
R AR ER (L), BIEQ2), MLIBG), B, #E4), F#ES) BTN
e ML), KA (2), BB . BICRAGIR (3), fIB0IE (4) Z AR
2 A 4 S R (1), HEEN(2) Zontk
2 R A TE AR #R (D), 2RQ2), BHI3) Z AR
W 14 g B A F(D), £(2) EOTH L EIN
- (D), WKW (2), ®EQG), G(4), Wek(S), KE6), W%, HlE () EZOTEN
A A £ MAE(D), BAB(2), LML), AR R4 Z AR
A A B Now=2(1), Npu=3(2), Nwu=4(3), N.=5(4) Z AR
A AT R AR (D), SR (2) —ontk
FEIH R BT BIFR(D), B FR(2), BINEHR(3) EZOYE3 N
FL B ek (1), #We2), ®3), HWHM@), WKEEG) EZOTE2N
FEI 47 i it A J(), £(2) e EN

1.4 BIESH

XPEEPEAR AT A TEGE T, TR AL R BV =R HE 22/ P fEx100% ,  BEAT LN R T7 2200 #r s —oc
MZ BRI ST R, IR ZHEE R, H'=—2plnp.,, p HE—MRE | A
R B B0 B 2 F P AR S OR B MR R AT R R o BT o AN BIE S BT A RO B ST B 2
SPSS 19.0 # {4

2 HR5p4

21 HEBAEMA. RTHEERNERST

Xt B LERRAE I AT A 18 AN RE R PR BEAT B R Ty 22 0 A al L, BR R AE 8 A (RS ) ) 22 5
AR, BT RAERE] 22 57 22 (P<0.05), Ay 16 ASPRARAERR ] 22 57 24 U2 2% (P<0.01) o I B FIAL
BB TR PR AR AE b ] 1928 5 RN 14.05%~64.15% , o, K A f ) A2 5 R e /N, AR A Bk il
)42 5 R AA 30% A L RPEARA 10 A4, @AE AR S A, BR et i B FErTE . /e
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Table 2 Cerasus branch traits and code

PEAR T 25 2R (R0 ) B2 1 s
o WA (<3 m)(1D), AFEAG-8m)(2), FA(C>8m)(3) EZHBIN
iy JETE (1), 0% (2), #7%(3), 4 @4), B ©S) EZHRIN
Ko (1), (), #®E3) LA
Wi B (1), KIBE(2), WE3), Wil 4) LA
K ALASAE BEsI (1), B (2) SRR N
N W (1), KHE(2), KEk(3), W), WIS, KIBE®) AR
B BT G, BHQ), h3), B ZATER
Wk (), WHBLL(2), KH§(3), HLk4), L(5), KHE(6), WELL(T), WAK®) ZA TR
e WA, K2, WEG), BWKIEE), KIBEEG), BBEEG) ZATER
bR HCbR 0 2 32 25 TS 0 1 5 (m) B AR
BT RIS 255 1450 B 1O B 5 (m) B AR
LRE BRI 1.3 m b (R B (om) B AR
SRR L ARSIl s R P 7 1 G 5 (m) B PEAR
SR 5 1SR E 2RSS (°) B PEAR
AL M b, PR B R 22 S R B R, 35 53.07% . BRITBUA a

il 18.09%~30.10%, M, BN, HERESEFEE, KR
71.51~150.48 mm, ML H 1 424.70~8 279.84 mm?; 7 7 [E) A52 4% i< A0 0 T
BURRCI B 5 P, 5 4% 7 S 1 725 5 2 04 B 12.629%~16.76% Fi
7.14%~46.15% , Herf BIE TS SR ERE A . A B B 10 8 BB HE SR
A (R 2553 R B 20.20%-4130%,  Forp i BUS A9 A5 5 Rk L 1l
FAEHG 7S5 BN . 6 R IS 5 B 12, VRO G L T g ¢
. MAERRF N R RE B R 20.80%~45.99% , 10.42%~15.88% Fi1 4.52% ~ d
S1.88%, 3% 3 HEIR I h B RIS R RN, Kot a8 1 RIS

& w Figure 1 Leaf of Cerasus
BB AT KRS RS B AR N, (U 15.65%, ot
WHBIERL K, o 28%; FEJLSERR RO R I 52 R R, e R, T Ah, fenb RS
TR, TSRS | FERETE L B AR r R B SR 1 Bl P S S R ROk TR A S R B
AR T AR
22 BFAMBIENE . T KA A S 5 4

P A TR A RO PEAR ] AR 56 5 G 8K (P<<0.05) A5 70 />, 4 8 i Kk - (P<0.01) g5
SO A, oo, RS /T KR E R BUR L Oy 0.97, BLVRR I 9 5 I B AR P R L 35
0.95, FCUIFE S HRESAAIE . 5 SRR, TG AE B0 IR e A0 4 B B 9 BT O L G
BB H-0.71 FI=0.70, HiBLAT W, KA/ B PR B BL R, B RSN, A T R T[S
B, LU LEAT B 40T
23 EBFEMALKT. HATRESAERESHM M T

R A BRI F R T 10 32 4 =78 Sk 2 25 MR AT B0 5 40 B RERE 6, A MR A 8 o
¥ REEHE B 0.03~1.28 (35 3-4) . Fepr, /KL B RIHENT 8 5 U 1 79 2 BERE RS SO, 49005 T
AT 6 A S T BT S TLIRR I s A TE MR G, A LR 4
R SEOFER G R, WA IR, B AR A B, AR M FETE, B
VSR 2 S PR TN B . BT 4 R TSN 1 A AR 2 B U AR 60% , FA

Ab, HARB TR S REII KT 30%, UL BIECT PERAEA [5] i A] 25 5 i
JEK .
FRAEAS AR B o PN 728 S AR 3 23/ TR e AR e, i L IS8 ARG
WRTAR . FER AR ANFEARAEMC i mARE B N R S RO 9.15%~13.99%
6& b f
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B3 TR . I BRI SRR, LA . (RSP, 0P ghnl e . et
R, BRI . /MK 6 R B, 7 S FEIR BT TP 22 R HE S B 7 0.95 1L L, BEMT i
SEEIR A 45 T 2 R 8
2.4 BT R AR E RS S

AL 18 AR 7 430 1 22 REVEIR BORTS 1 2 PR BE A 25 A T IRAT AT 4047 o 205
W 81 B R AE O 6.08, U7 £ TURR N 24.71% , (R TEAER T . IR PEIR AT B
2471%, REFEEN MRS Hoh, wh5E, whR . IR R IR . R K L o
TEALBE NS B BRI HE R e A | R D R RRR ARG, HE 0.50 UL, BEWISS | EAM AR
We T KSR AR AT EL . N . MRS . PRLARIE | BRAS AR RS AES 2 R A BRI s A
3 RN LB, N 0.67, ILUCRERBIE TR K | Qi IR S 4 R LR
FRECRE i 44 UM REBUTTIRR Y 54.87%, 5 5 FHUA SHOBSIE . D10 B GE) « HBAT e
B, 6 AU SPGB OROMIEPE B . 45 7 E AT R () o It B
HOLE 0.4 BIE, 45 8 TSN SR T 86 MOAIGCHER B, AOCREON 049, i 8 /> A 4H i) REUY % 31k

£3 HLHBITRSHERNOAES T

Table 3 Frequence distribution of traits Cerasus conradinae

ERIN RN e
4 EE (GF) HBEER(5), K. BORKME(20), HKE . WK (5), #ER(25), KKHE45)
2 EE () HORRE L RK BT (30), HRIKZL. WK (15), k& (10), BE(1S), KEE(25), WL (S)

4B (IE) J(75), Hi(15), F(5), #(OS)

4B () x’(75), Bi(15), F(5), #OS)

B BE (IE) WLR(5), r(15), WL (10), HLk(70)

B BE () ek, WA (40), WER(S), £(30), WHELR(20), BWH(5)
A B (IE) JE(85), Hi(10), H(5)

BB () Je(90), Hi(5), #(5)

R T o AR #iok (10), HE#R(10), RI(60), MREARAS), AR (GS)
i ST AR TR (20), #23E(50), WL (20), L. #EIE (10)

LI MR (35), KHEE(15), BRJE . SRR E (15), #5RIE (35)
5 B 147 26 TR R (60), T (40)

W25 55 147 AR #ik(5), REE(95)

W R 4 i A 4 (100)

R RET1 JE(90), #i(10)

A7 2 6 46(5), JKEE(S), WA, Wi (90)

) LN A 3 (100)

A7 I A S Nuw=2(90), N,.=3(10)

WA A TR 2t #E4R (100)

LB AR PeEFALPIZL(60), BRI P (30), Beup R FZL(10)

FEIT 4 HER(15), #Lk(10), 4(70), HHKES)

FE I D4 g e A A (100)

73 INFAR(3~8 m)(70), T AR (>8 m)(30)

R IE HEIE (45), I (50), HEIE(5)

] 1(80), #(20)

Bz i JKAB A, (45), #E{0(10), A1 (45)

B FLRRAE B51(85), HIER(5)

NG TR W (25), WBE(1S), K&k (20), WA (10), HURE(25), Wil (S)
AN EET: JE(100)

G TR HABLL(10), K (5), KAE(15), KEL(S), WLLE(65)
IR B J&(100)

A B B e (20), KH(25), #{(20), HiEE(20), RiE(15)
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Table 4 Diversity index of Cerasus traits

‘ ZREEIR S H
PEIR : o ¥IfE
£ fi 24 BUIE=S AR A% T 1) 42 Kb Eb e

4 it (IE) 133 1.45 0.68 1.56 0.69 0 1.19 0.99
2t () 1.66 1.43 1.07 1.56 0.69 1.04 1.50 1.28
gt B4k (IF) 0.80 0.73 0.58 0.64 0.69 1.04 0.64 0.73
gt Bk () 0.80 0.33 0.22 0.64 0 0 0.95 0.42
B G (IF) 0.91 0.39 0.58 0.45 0 0 0 0.33
R () 1.35 1.19 1.24 1.33 0 1.04 0.67 0.97
At B (E) 0.52 0.39 0.87 0 0.69 0.69 0.67 0.55
BB ) 0.39 0.86 0.81 0.45 0.69 0.56 0.94 0.67
I T 9 4R 1.20 0 0.47 0.45 0 0.69 0.80 0.52
R R T R 1.22 1.26 0.65 1.01 0.69 0 1.03 0.84
e 1.30 1.29 1.03 1.01 0.69 0.56 0.80 0.95
I 2 4R T S A 0.67 0 0.22 0 0 0 0 0.13
2% 55 1 T bk 0.20 0.79 0.87 0.64 0.69 0.56 0.67 0.63
It i R A 0 0 0 0.64 0 0.56 0.61 0.26
A = 0.33 0.33 0.87 0.64 0.69 0.69 1.17 0.67
A € 0.39 1.45 1.53 0.69 0.69 0.56 0.80 0.87
R SN DAL 0 0.39 0.22 0 0 0.69 0 0.19
I A A A K 0.33 0.93 0.97 0.87 0 0 1.28 0.63
BRILIESIZIN 0 0.50 0 0 0 0 0 0.07
FEM IR 0.90 0.34 0.58 0 0 0 0.56 0.34
FEIt B 091 0.83 0.44 0 0.69 0 0 0.41
FE 1147 i % A 0 0 0.22 0 0 0 0 0.03
Y 0.61 0.58 0.55 0.64 0.69 0.56 0.53 0.59
W IE 0.86 0.21 1.24 0.45 0.69 0.69 0.94 0.73
K 0.50 0 0.47 0 0.69 0.69 0 0.34
W Bz B, 0.95 1.16 0.83 1.01 0 0.69 1.03 0.81
JeALRAE 0.42 0 0 0 0 0 0 0.06
INEE B, 1.68 1.45 1.53 0.45 0.69 0.69 1.42 1.13
NG EEL i3 0 0.20 0 0 0 0 0 0.03
R £, 1.09 1.68 1.32 0.95 0.69 0.56 1.31 1.09
ks T 0 0.52 0.68 0 0 1.04 0.53 0.40
R T 1.60 1.37 1.24 1.56 0.69 0 1.09 1.08

RN T76.85%, T AKARAEAL T R F MR 70% L (s B me o s Rk, ol RASRECRT 8 4> 32 s oA
B A PR AR TR IS SR PR 25 B8R (R 5) .

551 RO R TR SRR, A 2 s R TR R, AT 2 A B TE 8 AN F
ST B EE R R s DASS T B AME R AR AR, 5 2 MBS A AR, MR B R AT IR K
B2 AT 91 My BF A EAE ARk P 43 o0 5 K26, 55 T 2o Rt R, o Mo ds, HARFE
AR —i s 5 M2, BV FE RIS, 5 VAN, HAF Bl
R, Horp, W7 I M A R Sy I — 2, T2 A T 8 AR R i L M AR T e e 2 SR
B SE AT 2 A PR 5 AR AR KR X A ok, (HAUKSE R T A i PR 25 5, J0 0 i [ A A
FoAb PR T X ok A, BT INAE Z AR

3 kGt
TS VAR 0 2L AR mT AU ER sl S0 ml LB b A ) A A AL, A T AN R B 6 L A
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Table 5 Contributive percentage and factor loading matrix from principal components analysis

PEAR S5 1 EY R 2 My A3 TS A4 T S B M6 MUY ST EMr AR 8 Ey
RS 0.83 0.03 0.26 -0.38 0.04 -0.01 0.01 -0.03
55 0.92 -0.07 -0.25 -0.17 -0.05 0.12 -0.12 -0.01
- JE 6 4L -0.54 0.18 0.67 -0.13 0.15 -0.23 0.24 0.00
I g 5 A B 2R B 0.67 0.11 0.02 -0.62 -0.09 -0.09 -0.05 -0.01
RIEN 0.80 -0.21 -0.01 0.37 -0.01 -0.19 0.00 -0.01
A/ R K 0.67 -0.24 -0.06 0.50 -0.03 -0.23 -0.01 0.02
25 15 54 0.08 0.09 -0.34 -0.47 -0.12 0.12 0.41 0.14
- T vy . £y 0.05 0.13 -0.81 0.00 -0.34 0.00 0.18 -0.15
I 358 S £y 0.61 -0.31 -0.13 0.21 0.13 0.30 -0.43 0.16
17 R 0.92 -0.02 -0.08 -0.26 -0.04 0.06 0.00 -0.06
K 0.77 -0.10 0.23 0.05 0.15 -0.29 0.29 -0.09
i 0.53 -0.50 0.29 -0.11 0.02 -0.26 0.30 -0.14
gt i (iF) 0.22 0.08 -0.25 0.40 0.42 -0.25 0.37 0.36
g6 () 0.04 0.24 -0.22 0.40 0.35 0.15 0.17 -0.24
A B () 0.01 -0.02 0.29 0.23 -0.40 0.48 0.45 -0.01
e 0.11 0.06 -0.13 -0.07 0.41 0.56 0.28 0.25
INEL L, 0.28 -0.35 0.10 0.21 -0.15 0.30 0.34 -0.19
R i £, -0.09 0.22 -0.35 -0.26 0.47 -0.26 0.07 0.31
ERGi 0.24 -0.19 0.40 -0.21 0.27 0.39 -0.12 0.32
] 0.35 0.54 0.25 0.27 -0.22 -0.04 0.06 0.39
R 0.19 0.40 0.07 0.15 -0.59 -0.08 -0.03 0.49
i 4% 0.37 0.74 0.10 0.18 -0.12 0.01 -0.16 -0.05
58 e e 0.31 0.78 0.01 0.08 0.19 0.12 -0.02 -0.28
SEE R AR 7 0.32 0.73 0.22 0.14 0.28 0.13 -0.10 -0.25
oy KA B 0.08 0.61 -0.05 -0.30 -0.12 -0.10 0.20 -0.10
FROE (A 6.18 3.32 2.15 2.08 1.67 1.41 1.30 1.12
TR /% 2471 13.27 8.59 8.30 6.68 5.65 5.18 4.46
SR TR/ % 24.71 37.98 46.57 54.87 61.55 67.20 72.38 76.85

e, MR mRKsE. mR, SRS E. Wik, FrRIEAR . KD A IORIARSE; HARR . TR
B PR AR A TR AR SR IR T P 8L AR R SR s B RSERL A R, R AR R
X ol T A S AT VA T T By TR A R R 2 B W e T s i R A Dy B A A
BT, BRAE A )z, AR AR b ELCHT, AR5 A8 TS 10 285 1) WSO AR AR X 7 61 I ) P 5 ol B A A A o
S M R BRAR R O 8 5 i R RO TR A MR A [ A g, O SRR R e B R ) 1 R
AATRMIFER, HMAR A —@ MR, BMRERE | Regad |4, 0=, Ek, e
TR AR B A SRR AR A ST v B E S S ARWE SRR IR TR AR AT A ) 50 MBS A
PEIR, BERIMR 18 A, BRbkEsh, Ha 17 DHARTEM ] 22 5 2, Hb 16 Moy 3% . X e peik
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