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Phenotypic Diversity of Rosa platyacantha Populations
in Eastern Tianshan Mountains of Xinjiang

YANG Shu-hua,GUO Ning,GE Wei-ya, YANG Shuang, LIU Xin-yan,JIA Rui-dong, GE Hong
(Institute of Vegetables and Flowers,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract ; The phenotypic diversity of 6 populations of Rosa platyacantha in eastern tianshan mountains of xin-
jiang were analyzed based on 11 phenotypic traits from leaves, flowers, fruits, and seeds. The results showed there
were significant differences in phenotypic traits both among and within populations. The mean phenotypic differentia-
tion coefficient ( Vg, ) of 11 morphological traits among populations was 27. 50% ,indicating a more abundant phe-
notypic diversity within populations than among populations. The average variation coefficient ( CV) of phenotype
traits with 16. 51% showed there was relatively lower variation of phenotypic traits in the populations. Both the Dun-
can’s test of CV and the principal component analysis of phenotypic traits indicated the traits involving fruits and
seeds were the main factors account for phenotypic variations. Correlation analysis further showed there was no sig-
nificant correlation between vegetative and productive traits. The cluster analysis showed six populations were not
clustered according to geographic distances but due to the interaction of genetic variation and environmental factors,
especially altitude here.
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Table 1 The sampling locality, habitat, and altitude of six populations of R. platyacantha in eastern tianshan mountains

of xinjiang

JaE FEAKL B R H:BE K (m)
Population No. of sample Sample locality Habitat Altitude
Pl 30 TARBERE KA £ Dayou town, Jimusaer county /ML HE A Hillside with shrubs 1170
P2 30 Zi &5 B2F 74 £ Banjiegou town, Qitai county 4 135 Farmland side 1370
P3 30 L KT %78 £ Baiyanggou town, Urumgi county 7K ZE329E M\ Canal side with shrubs 1580
P4 30 # 6 H A £ Banjiegou town, Qitai county 1A HEM Valley with shrubs 1650
Ps 30 [ L3 LA %8 South suburb , Barkol county 111 JE#E M\ Mountainside with shrubs 1850
P6 30 ELRER X5 X Tianchi, Fukang WA I\ Lake side with shrubs 1920

o AF TS 8 o2 P
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R
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Fig. 1 The geographic distributions of six populations of

R. platyacantha in eastern tianshan mountains

of xinjiang
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M e R A 22 5 i BB R AR AL
PEHEATIES ARG 455 IEAS 70 A i 4T Pearson
FH A3 SO Gt 25 PR AG 56

JiE 2R P IR 3R 2 A MR FH R G 5, 7 FH K
F NTSYS 2. 11a, FFEAE DA EC X 35 0CF 243 (UP-
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2.1

Table 2 Nested ANOVA analysis of phenotype traits of R. platyacantha populations

Ji## Population JEREIE] JEREA
FBREIR S
Phenotype traits Average Fvalues £ values
Pl P2 P3 P4 P5 P6 among  within
populations populations
B LCL(em)  5.27 £0.70b 5.16 £0.72b  5.13 +0.48b 5.15+0.57b 5.92+0.68a 4.50+0.64c  5.19 15.32* 4.60™
/N LL(em) 1.48 £0.23¢  1.46 £0.23¢ 1.49 +0.15¢ 1.56+0.19b 1.75+0.21a 1.31+0.26d 1.50 13.33™ 3.65™
/NI SE WL(em) 1.03 +0. I5be 0.99 +0.16¢ 1.07 £0.15b 1.07 0. 10b 1.15£0.23a 0.99 =0. 14c  1.05 4.61™ 3.42™
N FELL RLLW - 1.45 0. 17be 1.49 0. 16b  1.41 £0. 15¢d 1.46 0. 14be 1.57 0. 16a  1.35+0.29d  1.46 4.75™ 2,19
AEFE LP(em) 1.87 £0.48b 2.03 +0.55a 1.86+0.52b 1.72+0.33b 2.16+0.55a 1.85+0.49b 1.91 2.98" 6.55™
1L H A4 DF(cm) 4.41 £0.39¢ 4.76 £0.46b 4.74 £0.70b 4.95 +0.46a 4.83 +£0.50ab 4.54 +0.48¢c 4.70  4.53™ 4.86™
K LF(em) 1.00 £0. 16¢ 1.06 +0.11b 1.00 £0.08c 1.06 £0.09b 1.22+0.09a 1.02+0.08¢c 1.06 19.67 7.24™
RFE WF(em) 1.00 0. 12¢d 1.09 £0.27b  0.95 £0.09d 1.03 0. 10bc 1.26 £0.09a 1.06 £0.09bc 1.06 17.38™ 1.71*
RAKFELL RLFW - 1.00 £0. 13cd 1.02 £0.09be 1.07 +0.09a  1.03 +0. 11b  0.98 £0.09de 0.97 +0.08e  1.01 3.85™ 5,12
PARFFFHNSE 11,71 +£5.33¢d 12.97 +5.98bc 10. 57 £3. 16d 13.49 £4.90b 20.62 +6.61a 12.87 +4.67hc 13.70  14.34* 4,74 ™

FFTRiE WIS(g) 14.42 +3.42¢ 16.74 £3.12b 15.08 +£3. 74bc 16. 64 £3.02b

19.44 +5.53a 15.77 +3.65bc 16.35 7.17* -

a.b.c.d.e A Duncan grouping F/n{H, FHAHRZE AHEMZERRNEE, " FRWMBEEF(P <0.01), " FREEEF(P<0.05), FH

The letters a,b,c¢,d,and e represent Duncan grouping value and the difference among populations with same letter is not significant.

** means significance

at the 0. 01 probability level and * means significance at the 0. 05 probability level ,the same as below
LCL: Length of compound leaf,LL:Length of leaflet, WL: Width of leaflet, RLLW ; Ratio of leaflet length-width, LP; Length of peduncle, DF; Diameter of
flower, LF : Length of fruit, WF; Width of fruit, RLFW :Ratio of fruit length-width, NSF; Numbers of seeds per fruit, WTS: Weights of thousands seeds, the

same as below



458 iR 7/

A S [

14 4%

FAEM KNI T 25 R ] S 1 R AR, 78—
FREE AR S W T AN [R) 2 P IR A J A P R i R ] 22
SRR REERIRREER A FE KR
A, R BN MRS R R 58 K B R
4 O N o SO e e B AT QA N o N7 A N o R
o SRR TE AR R N AR MR F AR
AN R RAG A SRR YE L fEELAR R
i R =L SN N U o S N3 A N 1Y R S ol s |
R,

2.2 BRAEFEBXRABBENRIHL

PRV 22 m A s b, i — 2 M &
220r B AL (K 3) o 10 DRBPEARTE
JEE T ) R JE B NG ST X O 2% 43 i E 4 L A3 i R
12. 34% F133. 07% , BV @ HE N J5 25 53 10 K T & A )

T3 280, 2R WY 0 0 4 T N BRI AR R B R T
JEHEZ B AR B

FH SR (8] J5 22 43 5t o 38t A% 28 5 (O B )
RUBBEN 5 22 0 5 2 ) B9 A 4 b s & B A
(53 A6 WR B2, 98 % Ak 10 SR AB MR v, N
7.21% ~57.89% (£ 3) ., Vi KEHIR R R
B R IR G 3 W IR S0 A O PR IR 7R JE B 1) A A
K Vel /N TEAR K U B 3 — MR 7R A [ T
REME] 20 AL 22 52 fe /b 10 PR B3 Ve, R
27.50% , B 5 ) 5 £ J A 3 A8 A8 S 7 = R] A0
JEBEN B BTER 2 9 R 27.50% F172.50% , W
JoE AR A 728 S o ) 5 A R R A e Y
SRR, JEHE N I R I 2R E TR KT A ) % A
ZREPERRE

R3 BREAEHRBEERNAEZESESEHARIEIURY

Table 3 Variance component and phenotype differentiation coefficient ( V;) of morphological traits among and within pop-

ulation of R. platyacantha

J5 25t 5 2 E 3 (% )

PR Variance component Percentage of variance portion HAIIRIL (%)

Traits e FEREPY BLi R R  Phemotypeof
differentiation coefficient

Among populations Within populations Errors Among populations Within populations

N 0.192 0.314 0.436 20. 34 33.35 37.94

ANURIS 0.019 0.034 0. 064 16. 41 28.99 35.85

/Nt 5 0.003 0.017 0.036 5.25 30. 88 15.00

ANU RS 0. 004 0.019 0.079 4.23 18.35 17.39

VX BN 0.016 0. 206 0.185 3.94 50. 55 7.21

TEHAR 0.030 0.205 0.265 6. 06 40.92 12.77

REK 0. 007 0. 009 0. 007 28.61 39. 62 43.75

R 0.011 0. 008 0.057 14.07 10. 74 57. 89

RITKIELL 0.001 0.008 0. 009 5.07 42.89 11. 11

AT 11.712 20.755 27.776 19. 44 34.45 36.07

-5 Average 12. 34 33.07 27.50

2.3 FRHFBHMRETRESE

A St R R R AR ) B O R AR, P o
PRI MRAEAS R BB B 2 SR R 22 5 fE
[F] — JE A N AS [ A 22 ) 1) 72 S R 38 B AN A ]
(F4), EHDHY 1L ADSFAR AR R R
B KIS R F P R0(37.71% ) , e B SR 1
BOX — M RAE BB P A0 A8 S 0 R P AR R R
B/ N R (9. 78% ) , RWIZAERIES TR HEN
R EE N e R E . 756 MERET, 11 AR
RIPRRAR S5 2 BOF- 4 E 1) L By 14.09 % ~

18.34 % , it — A 3R WA 4% J B[] A1) 3% 0 A% St 2
AR,

DAL AR 5972 5 2R 5047 J e ) 22
PERG I, 45 R /s 28 S 28 T e AR () AN A7 A Y 35 22
S(FR4) , RIESRA SRR A B RS A2 1 25 AN AR ]
EJE R BIMR A B R B2 B AR R 2200, LA 6
TR S RACHAT AN R PR ) 22 S P A 3, 45 2
INAE S R R TIMIR A7 A B 5 25 57 (K 4),
XU SR AIMEIR 22 8] 9 748 S e B A 7 25 22 00, 1R
BT AN TRI B PERNT FR 38 17 BE ) AN )
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Table 4 Variation coefficient of phenotype traits in the populations and its Duncan’s test of CV among populations and phe-

notype traits of R. platyacantha (% )
FERIpE AR J&E#E Populations S L L
Phenotype traits P1 P2 P3 P4 P5 P6 Average Duncan’s
e 13.22 13.93 9.31 11.05 11.49 14.21 12.20 CD
ANURS 15.90 15.93 10. 21 12.01 12.10 20. 10 14.38 C
NI 14.52 15.73 13.76 9.54 19.72 13.92 14.53 C
NIRRT 11.82 10. 55 10. 90 9.82 10. 10 21. 44 12. 44 cDh
PIZ RIS 25.97 27.11 27.75 19.29 25. 66 26.43 25.37 B
A=K 8.79 9.75 14.79 9.29 10. 35 10. 55 10. 59 cDh
Rk 15.57 10. 31 8. 02 8.96 7. 64 8.22 9.78 D
R 11. 60 24.52 9.07 9.48 7.52 8. 46 11.77 CD
RIKFELL 12.96 9.07 8. 88 11.03 9.14 8.71 9.96 cD
IR 4L 45.56 46. 14 29. 87 36.33 32.05 36.32 37.71 A
TS 23.70 18. 65 24. 83 18.15 28. 46 23.14 22.82 B
- Average 18.15 18. 34 15.22 14. 09 15. 84 17. 41 16. 51
L R A A A A A A A
Duncan'’s

A .B.C.D >} Duncan grouping 7~ , Ho o 5B A1 [R) #2558 B 2%

The letters A,B,C,and D represent Duncan grouping value and the difference among populations with same letter is not significant

2.4 BRIGEHRBEMEKOERS S
Xt o i 38 R B MR AT T B, A5 SRR

BAE 11 AR AR A 1 i B B stk R ik
97. 19% , /& LMA B S5 i IR rp AR R I 8 R 41
‘wu4A£ﬁﬁﬁ§iﬁ%nk%9%e%$n
DA R R 2 E R (£ 5),

Eﬂﬁ%mﬁ%%mﬂ¢i&miﬁmm%ﬂﬁ
AR B R T4k (0. 897826) , Hi Wk S Fh ¥ Tk

55 2 BT R PR E A B R BERATSSR N b1 T
KT RS 3 4 200 rhke e A1 A 20l O 52
RAAERE  EUE 3 4 oA TTHk A/ 0 B (A5
M AR, FSERT ROANAR TR E X 2 MUEERR T
AR R TR DR A ol A 1B) 0 P 2 22 5 1 3, O
H SRR 2 2 70 A AR RO AR S R BCRRAR K,
S AR ) A A R A P B BB E R, AL, S
TN R PR 23 PR i 8 T A R AR R 2

XULHIES 1 TR EZE e T AR AR, 7E M FEH R,

x5 4N ERSTEFHETERFMLEE

Table 5 Component score coefficient and eigenvalue of per ingredient
62N E% F g2 F i3 FEsr 4
Traits Principal component 1 Principal component 2 Principal component 3 Principal component 4
AL 0. 081786 -0. 119880 0.927415 0. 093870
NURIS 0. 028287 -0. 008490 0.254343 -0. 214270
/NI 0. 010620 -0. 012500 0. 085919 -0. 181280
AN LY 0. 014542 0. 006904 0. 120638 0. 077891
iz BN 0. 028299 -0. 008820 0. 082586 0. 729940
TEHAR 0. 022388 0. 263504 0. 161396 -0. 560470
E SIS 0. 021249 0.012335 0. 024924 0. 023149
i 0. 026134 0. 000174 -0. 036330 0. 158755
IR —0. 004840 0. 027395 0. 069008 -0. 068240
AR TR 0. 897826 -0. 408120 -0. 113980 -0. 085730
BT E 0. 428526 0. 865088 0. 026665 0. 147177
FFIE(H Eigenvalue 15. 54 0.316 0.112 0.0015
BTk (% ) Proportion 97.19 1.97 0.70 0.12
ZIF Bk (% ) Cumulative 97. 19 99. 17 99. 87 99. 99
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H1¢ 6 FIA, S G S/ N AR IR 3 IR ARG,
57N G 5 I 3 T A OG5 /NG S /N B R A (R
TEARSG, 5K 5 I 3 TR A G SR 5 2R i =[] S A
W TEARSC, P 1 5 R R M TR AR
F6 FERIEHFREMIKER Pearson 18X 7 #7

W IEASC ; BRRAR TR AT TR 2 ) A
AR, LRSS B T /N 5 2R 2 ] 1 4
FAEMKZAN, M 7 SRR Z ) RS PR 2 6]
IR P B S ARG RIS ) R
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Table 6 Pearson correlation analysis of phenotypic traits of R. platyacantha

PEAR Traits LIRS UNIR'S NI AL S HE K HIE HORFh
/NI 0.956 **
NS 0.821* 0.919 **
TERE K 0. 649 0.525 0.369
PiA ke 0.377 0. 568 0.512 0. 074
ESS 0.764 0.826 " 0.731 0.742 0.516
58 0. 612 0. 635 0.511 0. 806 0.314 0. 950 ™
HORFh T 5L 0. 709 0.773 0.705 0.715 0. 397 0.984 ** 0. 964 **
i TR 0.643 0.739 0.636 0. 688 0.635 0.973* 0.931* 0.941 ™
2.6 FERIEBEHRIURESN P3
R FH UPGMA 508 9 185 4 6 AN B RE 11 A% PJ_
RIMER AT IR 40 M7, LABRICEE 25 3. 04 N M, K by
R 4 (B 2), BEARSFHABIES —
(P3) JRRERZ &3 BR R & (P4) IERERS 1 26, e
SRIX 2 A JE T 1) by SRS R o A X A, (H R 3K 2 P6
AN R O O B IR AR 2 0l O 1579 m Rl Ps

1647 m, AEH R 56 1 2 ar 6 BB iin 2 (P2)
JEREFNE KRB R B RA & (PL) JafE X 2 DN ERERY
HOJE NI S5 A B ARARL W v B L 4200 5 56
T2 A BB Rl XU S5t IX (P60 ) T A, 12 T 4 B
1o, TR MY I, PR G AR X 5 i 5 5 IV 2
L B B R AR (PS) JE AT IR BEAL TR L ik
e 2Rty , 55 A R b AT AR A | b T R
R I T g, A B Ko B TR 5,
AR BB SR BTG T A SR A MR R
REERL G R, bR T Mo BRI B i iy PS JE B, Hifth 5
A JE R R R FE T R 2SR WA T S A
THF () AU AR S (AT Sk, IR T R AR IR 327 38 A%
PR 2 5 PR B% S R & 4R R - I S [R5 g
3 itie

FAPRARAE R RN 55 ZRE AR AR B
WA, S T R R s L I R 5 IR BRI &R e M
G R AT T B R TS 5 3 A 43 A P
Bl AR 2R R R SRR T S8 e ) A3
BE N R LR, TEREE L RIRBU R £

253 298 344 390 435 481 527 572 6.
BeAER R A Coefficient
2 ETF 1 AREEROFBERR L X EREH
B REER UPGMA REMFEE
Fig.2 UPGMA derived cluster dendrogram of
R. Platyacantha basing on 11 phenotype traits in eastern

RS
18 6.64

tianshan mountains of xinjiang

FEPE, DRI, 04T B 00 3 2 F A 110 2 2 2 AR PR e
Xt g st A% 5 3 8 B AR, s AR B 5 A A
AEEEX,

T T B BT R AR KX 6 A T8 %
TR0 25 F AR R A Fa B ) 5 o P 22 SR 2038 31|
03 B KO AR ST A S R PR A ]
PR & R AR 5 T8 L Z R
6 AN JEBE 10 AR AR TR IE BE R 7.21% ~
57.89% ,FIGRB S R ECH 27. 50% , AR T8 5
AL A% AN 2 T 0% 35 79 ( R. omeiensis ) JE B 10 -4
TR R KL (41.84% F173.55% ) ') X — 4%
SN e NP E A (N Y [ EZ
FEPE BRSBTS AN TR
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R 22 [) 1 A PR 2 S 0 5 ) 355 4 1 6 78 A S 5 i
WK,

SORRERL 11 S RAIMEIR A28 5 R0 7228 S i
N 9.78% ~37. 1% , 5 G AL kL 5 R B 8. 67% ~
43, 54% H AR 251 H 3 T 2 Rk JE 5 A
12.76% ~97. 68% '), 33 Ut BH T b7 A4 S s o 1)
RN BT /N T = R AR S i A TR A
PR A TR I L B A AR SR B b | L3 BA 4
11 2 B R JE S 4 9 1 S AR Ak TP 45 B s Y 4 1 A
W LI Jok i DX, AR A 5 2, B K| A A AR Y 3 ]
2= U, F AR AR PR O s Y AR e il S o &
Z%, I AT B 1t A 2 R Uk i A Y R AR A S R
ORI FZF I, X RIS S REGHATZ EH L
BRI A AEAE T T Dy e R
SEPRIR, R B 4 SR A E SE AR A 5 AT
Hr 0 o R TTRR R K , X B R 74 R W R
S AR AR T A 2 AR S ) EBORUR, H,
ANFIRh B AL R S OH A 22 S mT g s R A 2
FEME IR 25, BlanppREs" " st AR JE R 1L
PEAE( Cerasus campanulata ) ANA)JEFEFEA T - FIAE R
TSI TR b, R IHER B AR S ORI T
FRICAAR S A 7 gy 4510 b v [l 2 I 8 U0 AR P 25 I
A MHRAATINZRIH 1 3 A A EEARE T E SR
AR S TR A5, IEAh X i o 5 i g e A R
HEATAHSCHE B B, M i (BUOR S8) & R Z Al 1y
FETE B ARG (EUR I PR AR SR = )R ek
AR PR, X4 TEE R R AR
SAEFE AR TCH ARG, RIAEAR S 72 1 0 A K AT
REIF A B s AR A K

JE 7 A S 2 T U A R IR R
KA, e 1) AL 1R 2 O R 5 SRR A A
A AR S M A 56 R FE AR [ — B, B3R PR R 4 4 1
S S E IO A T IPOF T 3R o G
Tt ) e A Y R AU SR R 5 A R ] MR g R A
FEIE VAT 50 4 K H B B g i SR IS 1T 2 A2 3] b B R
RIS R %) L[] 52 e % T 5 ) 5 s BT 7
W5 22 i A7 Vg 1 B85 TR - 520

25 LTI A3 AT T AR K 1L Ml DX o 5 7k S
FERI TR R iy R B 2RO i B s N 2
FEMER SR AR R R = 5, B A R ) R A e 2
SRR RS RAAAE T IRAE N, XBErT e S
55 2R IR L b DR B ) A<M PR B R 5 G T g
5 TS A 5 SR B A A8 S IV O TR AT R 41

TR LA Z R S Bk B T s X —
XTSRS B B 4 SR R
SRS R R i B 3 2 A S 1) 2 OR YR, AH G
It — 20 K BT RS SR AR K S AR B AR K T RE
BEA WA, Mo, 1 DT AR G 25 79X
AR PRIBE, 52 34 PR By vl BE e S R A R Y 3R
W SRISIIATIE S 0 3 A B A 5 AR 3 M B
BEIYE M2 B A% B SRR A0, 5 S S T 4
e BE D HOFE VR . DRI 7R R A B A 5 0
TR A W B RN R AAON G A3 5 | o 9 o
REPE RN, A T ARiC e i e Z B i
Fi A B TIRA S 7% R B e A A B A% A S o

5% 3Lk

[1]  Gu C Z,Robertson K R. Rosa ( Rosaceae) [ M]//Wu Z Y, Raven
P H. Flora of China ('Vol. 9). Beijing: Science Press & St. Louis
Missouri Botanical Garden Press,2003 :339-381

[2]  Bryson S R,Buck G J. About our cover: ‘ Carefree Beauty’ ( Buc-
bi)rose [ J]. HortScience,1979,14 (2) :98-196

(3] B, WAL S a7E A RhUEF A BB A w0
[J]. B 2241 ,1989,16(3) :237-240

[4] Sl RO, X5 E B 58 A R0 B 0F 58 (IV ) — Ik
FAAMIE R IIRT]. Ul 2244, 1993, 15 (2) -
129-133

[5]  Shalig BRE . — L3535 MY M TE ML S B FE [ )], MY ik
%%,1991,11 (3) :69-75

(6]  Dhilie PR, JLAN A m AT i€ MERR AR I 2 [ 1] 1E 28
22,1991 ,18 (4):351-356

(7] 3, BN S 6 R A RpgE 1], TP
1,1992,12 (4) :333-336

(8]  ZEpi =50 KW, B LM AR OB TR [)]. 8
FEFM,1993 15 (3) :361-363

(9] Hhalie, WM. 3 PYIL A8 65 s Fh BT B IR [ )] o bk,
1990,6(1) :50-51

(107 JA)Z B BRSCH. B HEACHR B0 X0 ) LAR R 1A 1 3 20 22 A 4
ST E AR 1999,7(2) 1 1-8

(117 BESAR, B8, ™0, . gl il b X/ N4 38 LR SR
TERB AR [T]. W44 B2 41,2009, 10 (1)
77-80

[12] 257, W ae B4R, 5. 308K LU LU ko DX B 76 3% R SR
RERR B ZREEST BT J]. bi 20242 ,2011,38(3) :495-520

(131 Zal, U A, )5 0], 1 B AR B AR S MR 3R Y 2
HERFFE[)]. B2 HE: ,2002,10(2) 181-188

(141 B80, F IR, BRI, 7] T At 5 o J2 M A AR 11 3 4% 445
FIL T, Mol Bk 1988 ,24 (1) :399-409

[15] Baeilieri R, Ducousso A, Kremer A. Genetic morphological eco-
logical and phonological differentiation between Quercus petraea
(Matt. ) Label. and Quercus robur L. in a mixed stand of north-
west of France[ J]. Silvae Genet,1995,44(1) :1-10

[16]  JAT T, EIF2 WA 55, 2 p I JE % 0 R SR A i 2 1
ZREPET]. FAmIA3¥ 42,2009 ,22(6) :1732-1736

[17] BREE A8 @ IR IR S 2R AL R SR [ 1] R ast 1% ¢
P4 ,2007 ,8(4) :411-415

(18] HBFfr , BT, AR, 45 b [ 2R A o B 50UR 25 PR Ak
SRR AL Z R BT[] W 345 B IR 24 dik, 2011,
12(3) :402-407



	植物遗传第3期_部分91
	植物遗传第3期_部分92
	植物遗传第3期_部分93
	植物遗传第3期_部分94
	植物遗传第3期_部分95
	植物遗传第3期_部分96
	植物遗传第3期_部分97

