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Phenotypic Variation in Natural Populations
of Cerasus campanulata Maxim.

CHEN Zhang

( Forest Seedling General Station of Fujian Province, Fuzhou 350003, China)

Abstract ; Seventeen phenotypic traits were investigated in 226 individuals of 11 natural populations of Cerasus
campanulata from Fujian, Jiangxi and Guangdong, China, using coefficients of variation, F-test of One-way vari-
ance analysis, correlation analysis and clustering analysis. The variation was much greater within populations than
among populations, which suggested that little differentiation occurred among populations. Among 17 phenotypic
traits, flower color, the number of flowers per plant were significantly correlated to both longitude and latitude,
petal width to both longitude and altitude, flower color, the number of flowers per plant to annual rainfall, the
number of flowers per plant, petal width, flowering habit to hours of sunshine, and petal width to both annual
mean temperature and the frost-free period. There was significant relationship between geographic distances and
Mahalanobis distances calculated from all phenotypic traits.
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Table 3  F-test of single factor variance analysis

HeR JE#E Population

122= Brror

FO
Trait Ss df MS Ss df MS
s FWC 23.823 10 2382 237.775 215 1.106 2.154%
5K FWL 3.511 10 0.351 3.828 215 0.018 19.721**
K PTL 0.179 10 0.018 1.123 215 0.005 3.422%%
MR PTW 0.192 10 0.019 0.641 215 0.003 6.428%*
MK PDL 9.045 10 0.905 1.563 215 0.007 124 440%*
BTSN FPI 1.465 10 0.147 8.170 215 0.038 3.855%*
M LBL 103.738 10 10374 554.948 215 2581 4.019%*
9% LBW 21.889 10 2.189 91.075 215 0.424 5.167%*
i KSELL LLW 1.498 10 10.267 0.150 215 0.048 3.137**
M7 LFS 8.490 10 0.850 117.581 215 0.547 1.552
m4k LTS 3.125 10 0313 25.057 215 0.117 2.681%*
nt% LES 21.494 10 2.149 27201 215 0.127 16.989**
43RifES BRC 6.482 10 0.648 122.600 215 0.570 1.137
LR FWN 4003 10 0.400 50.156 215 0233 1.716
60 d & SDH 1195.683 10 119.568 9302.827 215 43270 2.763**
FE I FWH 1.567 10 0.157 40291 215 0.187 0.836
PREEE CWS 1.110 10 0.111 43.426 215 0.202 0.549

* Fi++ HHIFER P<0.05 F P<0.01 KFFHEZEZR, FHE. * and ** mean significantly different at 0.05 and 0.01 levels, respectively.

The same for below.
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Fig. 1 Dendrograms of 11 populations using UPGMA clustering method for Mahanknobis
distance derived from phenotypic traits in Cerasus campanulata



F16 %

66

SUIYSUDNS JO SINOF]

€60°0 #TEL'0  L90°0  *9EI°0 O0LO'0 **$IS°0 **I81°0 HIT'0 **[LI'0- **60T°0 +IT'0  €S0°0 **0LZ°0- #*S9T°0 L90°0  TOI'0 €IT°0- S i
potrad 90171501
TSO'0-  +00°0  LZOT0- €90°0— 9S0°0— #*69T°0 **TLI'0 0800 080°0— ** LIE'Q **19T°0 **0ST°0 610°0— *S9I°0 080°0- *6¥I°0 OIT0 o
060°0  ¥60°0  PEO'0  *TOT0  TOT°0 0SO'0O— 090°0— 9S0°0— STO0— #* p8I Q—#% 9LI 0~ * I¥I "0~ *+* 6IT°0~ 090°0—  *O0ET'0 LOI'O- *%§TT0- %EMMMH
asrnjeraduo)
6Y0°0- 8¥0°0 OI0°0- SHO'0— LSO'O— #*9SE°Q **681°0 0600 *9ET°0— *+*86T'0 *+*0IT'0 **€LT°0 *LST'0- **0IC°0 8€0°0 **0TC'0 9€0°0 uBow [enuuy
By
0r0°0 610°0— *SPT°0 LTO'O- 9100 *€91°0 T/0°0  v.00  T00 6,00 S900 +ST0- 800- *TET'0 $60°0- T160°0-  080°0 opmnry 8t
950°0 €10°0 LPOO— *SET'0 9010 €00°0—  860°0 LOI'O- **0bT°0 OI0°0- *LST'0 €b0°0  #SSI°0 STO'0—  900°0 *+* 65T 0+ 98] 0— omusuoy FE
LT00 0€0°0— +¥0°0— *T91°0 TOL'0 #%OQTF 0~ * 6P1 "0~ * LOT 0~ #% SOT 0** ISE0—** $OT 0—** 681°0— 90T°0 #**€EL°0— <T80°0 190°0— #**981°0— opmue] Xz
1 SY0°0-  820°0  920°0  $I00  H000- 9Z0°0  690°0 TOO'O- 800°0- 900°0- *TEL'0 800  TTO0 €100 LLOO-  LZOO  SMD SPATFLR
1 180°0 9100 6400  +00  SE00 0800 880°0— *9ST°0  HOI'O  €€0°0 6I0°0— ObOO— L90°0— €TI0— 6L0°0- HMI HEHH
T 810 *%65F°0 ST0O'0 €200  STO'O0  €0T0—  $90°0  STO'0  TL0°0 **HRL0O— *TIST'O0 *€ET'0  9T0°0 *vST'0— HAS HE P09
1 *GCT°0 €50°0-  TW'0 €80°0- 6IT°0- €€0°0— 680°0— TIIT°0— 6S0°0— LOOO— <TIOO— #IT'O 900 NI BY
1 T€0°0  680°0— €S0°0— T60°0- SSO0— t60°0- *6¥I°0 640°0—  TYO'0  TLOO  €80°0 **€0S"0- DUd [LFEHL
1 8IT°0 0010 LITO- 9TI°0 IS0°0  L80°0 80°0— **+HI€0 *I¥I°0  080°0  +10°0 SAT %
1 860°0 **907°0— T000 STT'0-  LLOO 9900 OIT0 800 OIT'0 €950 SLT A7
I #%7181°0- #0910 6400 0900 OIT°0-  LLO'0O 8I0°0- 8I0°0- €070 ST 7
T *%8pT°0— *#*$€€°0 SI0°0—  LTOO0 #SET0— ISO°0—  TTO0 SPOO— AMTI HEFlu
1 *£778°0 *T19T°0 LOT'0O  LL0'0 TE€0'0- 6000  OIT0 MET 34
1 *691°0 *SEL°0 LIO'O- 190°0- 9200  9L0°0 1471 S
T *8PT°0  650°0  010°0 +**907°0 STO°0-  Idd RN LHE
I *6v1°0— 1000 **€0T0 120°0 1ad FEH
1 % €6L°0 *GST°0 60070 MId MY
1 *%672°0 101°0- TLd Y
1 9¢0°0- A W
1 oM BH
SMD HMA HAS NAA oug SHT SLT SA1 MTI MAT 141 1d4 1ad MId 11d M oMd welL, Yo
sopqerea orydeiSosd pue syren ord{jousyd usemiaq suoreeLod pue sjren ord{jousyd Suowre suonepLon) | S[qEY,

FXHHELAENEE L ERHAEE v



AR

WrEe AR IR IE R RSB RER BRI 67

¥ SR 20% , MR ERHE R
THHHERNZ S e N EHABNIE ST S
ma, BHXNERRES, B 1 NERRD,
HESFEMMNERE; BERE#ENNERYRT
JEREEIP AR S, WEAE R TR B B 2R
FlEftE 2R, B EE/ N, REFEHE, "5
BLUTFBATE: — 2405 11 MREEERFHE 8
AT REANEILBX, 53 NMEiSE
PRk X B B A, AR | 45 AR
BUN, 4330 4°35', 3°06'F1 386 m; —JRILAER
IR AR AZ BIREBIR, SRS
WAL PRI ] T 0, 1 R %o A g L BB K AR i
RS S 7= AR R, X SRR R EE XY
JIEREAR (dinus cremastogyne)JEREFNE AN 34 7
FIHE(Betula alnoides) ERFHIBTFE G5 FRARM, (H 51
ORI R S Ve R LR (Cephalotaxus mannii)
JEFEBTF ST I [F] — P AR A A ) 0 A N BN 2 S
FEABET F 25 S0P N R B b H X 52 o Bk
(Quercus mongolic) & T BT 78 & TR 1 1] 22 5 B
TN ERNERAR, EHEARXTRES
HA TR DL R A 2K,

3.2 REUBEZNRVTREGENRYE, AHK

RRAALHAE

TR IARIE) 2 TREREE. 7R T
P, 7OPE, W EEX LS. HA, RREH,
PSR B 2SR TR L, s
KBRS T R B AR 5, AR LI PR AE R N FE
FRIAS S o BURR BE M AE . HEFRIR e 32 BRI i
FEREWE R HRER X L R, AR
. SN, BAFRENTE NN AR ; EREE
. ST MRS L, ik b
T, BERERER ., BRI . B4E H R
ISP RSO SEN i 9 A5 Ti SE AR SR I B FE ) Pk Bl AR
H R Ay BB R PR AT A
HEXN, BESR. SERNE, 45N R 2§y
i, AR IRB NG, TER N T2 A
T, SHESBAEARBEAL, HOLR, MR
FREMAN BB KT, WA THELARE
Rk, RBREZHZ . N, AHRRY,
TR ] b PR A R 0 A BRI A, 0
AT L G A A R B AL B B R s B R
BHEN 22 53K, AT 8 4% R A R AT 5 BN 0

K, FIAE VLM R AT A LR R o HE
R R R B PR AL PR T A 7B AR S, A RBTR
G 3 B R P [ 8 £ 22 ST, T PR B RS R H
AR E RN, AT LU kAL B 2 T )
RS, T B3 B T 4% 4 2K 46 Z TH] Y A 2%
P AT T RBE BT 11 NERER KR
R, FERER] 17 AR ) 28U 25 5 5 Ho T 1]
IR BE S, ARG R S5SE
T P M S S B R B — B, s DR R R A
RAVE SE RIS MBI 1] K FEIRBEA
PEENLIIEE R , o 5L BT A S LA A i T 1B 77 7
e g GERTAp: B G ST SE N

3.3 ERLUBEFARERPSERYURRE

TR ILARIESE o B R Y M EF 2 —,
@R PLdivsR, BA BB PR
MNATFTERL, R 7 2 98T 5 o 38 i bl vk
B E R BE TR, TR B AR ERZ 2
BOCERBIN, 2% ARSI R, REl
BRAIER SR TR ANAL ST S0 JT R B A BEIRARAE
RFER . ERSRE I HEFERERIZER
AHAERNEL. MTREELRERENZHE
o LR T REREE K, Bk, EHETRES R
WEFEAp, XT00 R AR D0 R R 8 A R i )
I, WIS BAS R B I 1 B . st 2
B, FTRUE S8 AR R, 38 0 A Y R AR
Bo MUAERR BB IR AR A PRAE I, W] LA 38 S
BAFREWER, MEFEX . BRIV, ERVIRE
FEIX o JRE, ol TR st LA B A o o YR
Koy, RO B S S AR R, R B
WRAE B A B R R R AU A R AR

B SrAEmBIB AR, R A 4R XM,
XYM, EEB . BT BAEENRII 3SR,

SE 3k

[1] Brochmann C, Soltis P S. Recurrent formation and polyphyly of
Nordic polyploids in Draba (Brassicaceae) [J]. Amer J Bot, 1992,
79(6):673-688.

[2] Olfeh J J, Furnier G R, Luby J J. What data determine whether a
phnt texon is distinct enough to merit legal protection? A case study
of Sedum integrifolium (Crassulaceae) [J]. Amer J Bot, 2001, 88
(3):401-410.

[3] Xie CY, Ying C C. Genetic architecture and adaptive landscape of
interior lodgepole pine (Pinus corttorta ssp. latifotia) in Canada [J].
Can J For Res, 1995, 25:2010-2021.

[4] Volis S, Mendlinger S, Whittaker L O, et al. Phenotypic variation



68 Pk W

HEYIFAR

F16 %

and Stress resistance in core and peripheral populations of Hordeum
spontaneum [J]. Biodiv Cons, 1998, 7:799-813.

[5] Daehler C C, Yorkston M, Sun W, et al. Genetic variation in mor-
phology and growth characters of Acacia koa in the Hawaiian
Islands [J]. Inter J Plant Sci, 1999, 160(4):767-773.

[6] Chen Y T(%R353%), Li G Y(ZHZE), Wang H X(EE ). Study
on phenotypic variation in natural range of Longpeduncled alder
(Alnus cremastogyne) [J]. For Res(MRlbFHEBF5E), 1999, 12(4):
379-385. (in Chinese)

[7] Zeng J(¥ 75), Zheng H S(¥¥K), Gan S M(H PUHA), et al
Phenotypic variation in natural populations of Betula almoides in
Guangxi, China [J]. Sci Sil Sin(#flkFh2#), 2005, 41(2):59-65.
(in Chinese)

[8] Xiang Z Q( &), Fu Y C(fIAKJI), Liu Y C(RIE L), et al
Study on the morphological variations of Cephdlotaxus mannii in
different populations [J]. Guihaia(J™ FifH#1), 1999, 19(2):131-
135. (in Chinese)

[9] Li W Y(ZEI(E), Gu W C(Bi 7). Study on phenotypic diversity
of natural population in Quercus mongolica [J]. Sci Sil Sin(#FF
2#), 2005, 41(1):49-56. (in Chinese)

[10] Yu D J(EI7E), Lu L D(REF$EE), Gu C Z(BHE), et al. Flora

Reipublicae Popularis Sinicac Tomus 38 [M]. Beijing: Science

Press, 1986:46-90. (in Chinese)

[11] Xu K FG47548), Wang X R(ER ), Yan D L(EER), et al
Ecological characteristics of Cerasus cerasoides var. campanulata
community [J]. J Nanjing For Univ Nat Sci(Eg Akl K24 .
BHRBHERR), 2004, 28(6):111-114. (in Chinese)

[12] Wang G P(E ¥ #), Huang M R(EZ ). Tissue culture and
plant regeneration of Cerasus campanulata [J]. J Nanjing For Univ
Nat Sci(F siAklk K% : BARR2RR), 2002, 26(2):73-76.
(in Chinese)

[13] Li YL(B A R), Chen Z(B5%), ShiJ S(HiZE#X), et al. Adventi-
tious bud inducing and plant regeneration of Cerasus campanulata
in large scale [J]. J Nanjing For Univ Nat Sci(F§ 5Lkl K224 .
HARBLEAR), 2006, 30(3):105-108. (in Chinese)

[14] Li YL(E J B), Chen Z(%®), ShiJ S(iiZ=£E). Cutting propa-
gation and its influential factors of Cerasus eampanulata [J]. J
Fujian For Sci Techn (#8 Akl B} 3), 2006, 33(2):1-6. (in
Chinese)

[15] Liu L F(XI3E 48). Genetic distance of quantitative characters and
its estimation [J]. Acta Genet Sin(Ef&2£H), 1979, 6(3):349-
355. (in Chinese)

[16] Yu X L(FFE#HK), Ren X SUEZ#4). Multivariate Statistical Analy-
sis [M]. Beijing: China Statistics Press, 1999 :61-100. (in Chinese)





