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Phenotypic variations in populations of Rosa rugosa

TONG Ran, WU Xiaolong, JIANG Lina, SI Qiangian, ZANG Dekui "
College of Forestry, Shandong Agricultural University, Tai' an 271018, China

Abstract: To determine the phenotypic variation in Rosa rugosa populations and the relationships between phenotypic
variation and different distribution areas, 24 phenotypic traits from 5 representative populations were chosen as research
subjects. Analysis of variance, multi-comparison, principal component analysis, correlation analysis, and cluster analysis
were used to analyze these data. The results showed the following. (1) There were highly significant differences in the 24
phenotypic traits among and within the populations, and the variation was high. The mean phenotypic differentiation
coefficient (V) among populations was 0.2952, which indicated the phenotypic variation was great. The variation within
populations (27.18% ) was greater than that among populations (16.79% ), which indicated that the former was the main
source of the phenotypic variation in the species. The mean phenotypic variation coefficient (CV) was 18.48%, and the
variation range of the 24 phenotypic traits was 6.67% — 26.79%. The variation coefficients of leaves, fruits, flowers, and
seeds were 21.40% , 17.42% , 12.54% and 6.67% respectively, which indicated that seeds exhibited the greatest stability,
whereas leaves exhibited the least. The principle component analysis also showed that the phenotypic variation of leaves and
fruits contributed the most variation. (2) The correlation analysis showed that there was significant correlation between some
traits and geographic ecological factors. With the decrease of latitude and longitude, the length of stipule decreased, but
when annual temperature and the average July temperature increased, the length of stipule became even greater. Increases in
annual precipitation resulted in larger fruit diameters, and the ratio of the transverse and longitudinal diameter of fruits and

also increased, which indicated that the shape of fruit varied from broadly orbicular to oblong. A decrease in average July
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temperature and an increase in latitude and longitude resulted in an increase in thousand-grain weight. (3) The five
populations of R. rugosa investigated could be divided into three groups according to the UPGMA cluster analysis; the
phenotypic traits gathered were based on geographic distance, and it was noteworthy that the population of Chengshan town

(CSZ) in Shandong Province and the population of Mingyang Town (MYZ) in Liaoning Province were in the same group.

Key Words: Rosa rugosa; populations; phenotypic traits; variation
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SR, G DR R R AR BB S

1 #EFFEE

L1 FEARHRIE SR

£ 2014—2015 4F 5—10 H XA G 2P X (MPQ) (2% FEHL(JGZZ) |, i UL B (CSZ) (AL W P
(MYZ) LAJ 35 MREF R T (HCS ) BF A BOBRR R 0 AR X HEAT 1 2200 A, e U AU MR IR B 20 0 1.5 3.8
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Table 1 Geographical locations and main conditions for five populations of Rosa rugosa

PSR 1 AT 71

IE E=N
W ; ; AR
. S | o Annual YAy 9E A T
RAEL PRy gy gy Aol BTUR O BTORREE
. . Community X . . mean air Mean air Mean air Frost-free L.
Sample site Latitude /N Longitude/E  Altitude/m precipitation/
type temperature temperature temperature season/d
/% in Jan./C  in July/C i
M & X (MPQ) CPRV 37.46° 121.69° 4.5 11.6 -1 25 180 737
M 22 4 (IGZZ) CPRV 37.45° 121.79° 5 11.6 -1 25 180 737
SRR L (CSZ) CPRV 37.40° 122.54° 3 12 -0.5 24.5 190 810
LT HIHE (MYZ) CARP 39.53° 122.69° 3 8.0 -13.4 24.2 165 890.6
FHMIEE T (HCS) CCRC 42.90° 130.28° 5.5 5.6 -11.9 20.3 152 606.8

CPRV: : $BH) Pinus thunbergii -FUHE Rosa rugosa -2 538 Vitex rotundifolia V% ; CARP . B FEBE Amorpha fruticusa -BL¥L Rosa rugosa -1 35
Phragmites austealis F£7% ; CCRC ; I Crataegus pinnatifida -3 Rosa rugosa ¥} 2% Carex pumila TE7%
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1.2 FRAVRRIM E 77k

FH TR 5 RO ek B A BB A2 A (I R R ) B2 58 (I R (B0 0/ N 8 5 B ) (TR
AN TRUAE /NI SE AR /NI (B — XA /N ) TRAS N AR KR E  FERHS FERESE AR EAR AR
M ACMREYE SRR RSP T e RN, B B0 I o 3 9k, M0 2R 0.01mm , O 41H
THEE M/ 98 AN/ 58 AN/ 58 FEHK/ T8 SRR/ P AE AERK/ SR B RTe 5., F
BEASFIHE PSR AR 2] 1) S 52 HLBEHLIR 100 bz sl AR i 7, i 7 P Fr i, 1 3 Wk, BOP S48, e 5 T
1.3 BdEgitatr

H I 2 A H R TS R B i SAS 8.2 K Excel 2003 SR T SR, Ty 2000 2 LA SR
A3 R B S AT R IR () AR AR SRR ) 38 i PS8 AR 22 TSRS AR S R B (CV = AR 22/ T 1
{8, LI i R AR PR N AR S5 KT 0k AH DG/ AT A5 1 b 280 A 285 PR X6 SR AL PR AR A 52 el 5 113304 A 3R
RIVEAR V- 3418 T 00 20, A5 3 B RO R i 28 S D R 23 ol B DG P 14 B g i A T R 240 A, A5
AR L I Bl

2 ERE5S

2.1 FREERURIRNEE N TR AR S5 A A

NFE 2 [T 22T 4 T LU HY | BRERAY 24 SRR MR AEFRIE ] R I AR AE TR 0 35 25 5+ (P<0.01) ,
F YA BOR W R BUHARAERIBE RN ANBE N ERAEE E B AR 5 . AR AR KRB MR 1 4 (8 K 2 L s R
(£23) KM, S RBWPRMFEREZES . Hob | SIS IRAR IR/ IME, 8 1.54 em, TR SE
FAH B KA, }y 2.39 em, SHERHE2E 00 B3 0T W BRI RO AL BAR BRI JERRTE Sl 5 4
U A NS S o e B s 0 R N R E N L S I e S W L O SR NS A D SR 2 N
PRIRREE ] () 7 22 00 Je A5 MR A 2 R A1k 2R B0 (36 4) R BH | 24 AR IR IR A8 FlRE 0] 935 05 22 00 1 6
FEh 16.79% , FHEEN R 27.18% , BEHLIR 25K 56.03% , i I Fh B A A8 55 G b B (] A8 S5 5 e (] oF- 2 R A 44k
ZH( Vg )} 0.2952 LB FIREN] 1Y STRRE K 29.52% , Mk Iy 19 BTERAE N 70.48% , TRk N 715 S 8 TR0 738 S Yy
FEORIR, S22 X B A B A B L 2R BT ST A AR

R2 HEHREMBEMHBANRE ERL HTFREEROATESTER

Table 2 Variance analysis of phenptypic traits of leaf, flower, fruit and seeds among and within Rosa rugosa populations

77 Mean square F A F value
PEIR Traits ki) R BHLE 2% Bt R
Among populations  Within populations Random error Among populations  Within populations
A/ TLL /em 0.99 0.94 0.20 4.92** 4.66**
WA=/t 5E TLW /cm 0.93 0.49 0.11 8.43%* 4.43*F
T /N /58 TLL/ TLW 0.78 0.25 0.07 2.62" 3.71%
A=/ LLL /em 1.38 1.41 0.19 7.39%* 7.57**
WA=/ 5E LLW /em 1.04 0.64 0.10 10.99* 6.72**
A= /N K/ 5% LLL/LLW 0.88 0.14 0.06 15.83* 2.46**
i CLL /em 32.69 10.15 2.57 7.72%F 3.07**
Z 58 CLW /em 8.67 3.45 1.12 10.57 ** 6.26"*
/9% CLL/CLW 0.31 0.37 0.13 2.34%* 2.82%*
ToUAE /N AR TLPL /em 0.70 0.33 0.07 10.28 ** 4.92**
ik E VN 23.15 22.99 8.83 2.62%* 2.60**
FEMK SL /em 0.66 0.40 0.11 6.27"" 3.80**
FEM 98 SW/em 0.74 0.29 0.09 8.18** 3.21%"
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Y77 Mean square F A F value

PEIR Traits ki) R BEHLiR 2 i) Bt

Among populations  Within populations Random error Among populations ~ Within populations
et/ 98 SL/SW 0.43 0.32 0.13 3.30*" 2.47%*
542 FTD /em 1.45 0.30 0.09 15.80 3.28%"
RAYZ FLD /em 1.17 0.17 0.06 18.79** 2.68**
HSfifR/ Y\ 4% FTD/FLD 1.69 0.06 0.02 80.85** 2.77%*
TEAFE K PCL /em 4.36 0.56 0.25 17.80** 2.30%"
RtK CL /em 0.94 0.61 0.26 3.56"" 2.30**
EHRZ FD /em 33.90 1.49 0.60 60.53** 2.66"*
TEIK TL /em 22.51 0.35 0.96 235.19 " 3.69**
MTE TW /em 10.58 0.45 0.15 68.40 " 2.93**
M/ 58 TL/TW 0.28 0.65 0.03 8.58 ** 2.03%*
TRLHE TSW /g 14.79 1.57 0.50 29.68** 3.16**

TLL, terminal leaflet length; TLW , terminal leaflet width; TLL/TLW, the ratio of terminal leaflet length to terminal leaflet length; LLL, lateral leaflet

length; LLW, lateral leaflet width; LLL/LLW, the ratio of lateral leaflet length to lateral leaflet length; CLL, compound leaf length; CLW , compound leaf
width; CLL/CLW, the ratio of compound leaf length to leaf width; TLPL, terminal leaflet petiole length; VN, vein number; SL, stipule length; SW,
stipule width; SL/SW, the ratio of stipule length to stipule width; FTD, fruit transverse diameter; FLD, fruit longitudinal diameter; FTD/FLD, the ratio of

fruit transverse diameter to fruit longitudinal diameter; PC, persistent calyx length; CL, carpopodium length; FD; flower diameter; TL, tepal length; TW,

tepal width; TL/TW, the ratio of tepal length to tepal length; TSW, thousand seeds weight; ** , P<0.01

R3 FEHRSAMMHHREMERNTHENEERSERR

Table 3 The mean value, standard deviation and multiple comparison of phenotypic traits of five populations in Rosa rugosa

Pl Populations

PR Traits

MPQ JGGZ CSZ MYZ HCS
A /K TLL 3.18+0.69(a) 3.10£0.53(a) 2.86+0.47(b) 2.87+0.54(b) 3.03+0.64(ab)
oA /N5 TLW 2.16+0.38(hb) 2.36+0.37(a) 2.04+0.38(hb) 2.02+0.45(b) 2.12+0.51(b)

T /K /58 TLL/TLW
A=/t LLL

A= /N 58 LLW
AN K/ 58 LLL/LLW
it CLL

Zit5E CLW

gt/ CLL/CLW
ToAz /Nt A 4 TLPL
ik H VN

et SL

et 5E SW

et/ 58 SL/SW
iR FTD

H5Y\FE FLD
IR/ 942 FTD/FLD
TE A PCL

MK CL

EEHRZ FD

ALK TL

AEMHS /98 TL/TW
T-HiEE TSW

1.49+0.27(a)
3.17+0.68(a)
1.76+0.40( ¢)
1.83+0.21(a)
10.74+2.47(a)
5.68+1.33(a)
1.94+0.42(ab)
1.29+0.38(be)
17.68+3.55(b)
2.09+0.49( ab)
1.29+0.41(be)
1.71£0.43(a)
2.32+0.29(a)
1.87£0.28(b)
1.26£0.17(¢)
3.19+0.64(a)
2.65+0.74(a)
8.03+0.86(a)
3.92+0.38(b)
3.76+0.42(a)
1.05+0.12(b)
10.26+0.44( ¢)

1.34+0.29(b)
3.16+0.52(a)
2.14+0.49(a)
1.54+0.37(¢)
11.17+1.90(a)
5.80+1.58(a)
2.03+0.52(a)
1.44+0.29(a)
18.98+3.69(a)
2.11x0.39(a)
1.52+0.37(a)
1.45+0.41(b)
2.20+0.31(b)
1.66+0.18(¢)
1.32+0.14(b)
2.53x0.53(c)
2.41x0.54(b)
6.74x0.63(¢)
3.41:0.41(c)
3.26+0.56(b)
1.09£0.31(b)
11.260.61(b)

1.45+0.37(a)
2.9420.62(b)
1.95+0.45(be)
1.53+0.24(c)
9.49+1.43(b)
4.83+0.72(b)
2.01+0.42(a)
1.19£0.36( cd)
19.48+3.47(a)
2.04+0.35(c)
1.41+0.39(ab)
1.54+0.47(b)
2.44+0.33(a)
1.74£0.27(¢)
1.42£0.17(a)
2.62+0.67(be)
2.34+0.55(b)
7.87+0.75(ab)
4.42+0.36(a)
3.82+0.41(a)
1.20+0.19( a)
11.32£1.19(b)

1.4740.36(a)
2.77£0.72(b)
1.84+0.34(b)
1.50+0.24(¢)
9.41+1.77(b)
5.13+0.91(b)
1.84+0.39(b)
1.15+0.34(d)
18.94+3.67(a)
1.96+0.41(b)
1.29£0.30( be)
1.55+0.29(b)
2.43+0.33(a)
1.690.30( ¢)
1.47£0.20( a)
2.73+0.47(b)
2.31:0.57(b)
6.52+0.71(¢)
2.81+0.38(d)
2.75+0.37(c)
1.030.12(b)
11.51£0.59(b)

1.48+0.28(a)
3.00+0.66(a)
1.87£0.50( be)
1.64+0.25(b)
10.76+2.22(a)
5.17+1.09(b)
2.00+0.32(a)
1.36+0.33(ab)
19.10+2.32( a)
1.83x0.34(c)
1.21£0.31(c)
1.590.41ab)
2.04+0.50( c)
2.03+0.36(a)
1.00£0.15(d)
2.44+0.39(c)
2.35+0.42(b)
7.71+0.81(b)
4.32+0.36(a)
3.73+0.49(a)
1.18+0.18(a)
13.32£1.07(a)

FREAE S UL |, REMER G TR IR 25 ARVNE T3R8 25+ .3 (P<0.05)
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Table 4 Variation components and phenotypic differentiation coefficients among Rosa rugosa population

T5 %53 i SRS I
Variance components Proportion of variance componenis/% FAGHER R
PEIR Traits FBEE RRREA BERLEGE  RRBER BRI BERLIR phenobpe
differentiation
Among Within Random Among Within Random coefficient/%
populations  populations errors populations  populations errors
TiA /Nt TLL 0.0010 0.1471 0.2001 0.30 42.17 57.53 0.68
TiA /Nt 58 TLW 0.0088 0.0756 0.1101 4.53 38.86 56.61 1.04
T /N /56 TLL/TLW -0.0015 0.0364 0.0670 0 35.19 64.81 0
A=/ LLL -0.0007 0.2461 0.1873 0 56.79 43.21 0
A= /N 58 LLW 0.0081 0.1084 0.0947 3.83 51.33 44.84 6.95
A= N/ %8 LLL/LLW 0.0149 0.0162 0.0558 17.16 18.67 64.17 47.91
K CLL 0.4508 1.5147 2.5743 9.93 33.37 56.71 22.94
N5 CLD 0.0762 0.6060 0.9707 4.61 36.67 58.73 11.17
H /% CLL/CLD -0.0016 0.0479 0.1317 0 26.67 73.33 0
ToAE /NI TLPL 0.0073 0.0531 0.0678 5.67 41.45 52.89 12.11
M kEE VN 0.0033 2.8324 8.8260 0.03 24.29 75.68 0.17
FErH SL 0.0052 0.0589 0.1054 3.08 34.75 62.17 8.11
FEN5E SW 0.0090 0.0398 0.0901 6.45 28.65 64.90 18.44
e/ 98 SL/SW 0.0022 0.0383 0.1306 1.28 22.39 76.33 5.43
IR FTD 0.0230 0.0419 0.0919 14.68 26.71 58.61 35.44
42 FLD 0.0200 0.0206 0.0620 19.49 20.09 60.42 49.26
AR/ HPFE FTD/FLD 0.0327 0.0074 0.0209 53.56 12.14 34.30 61.35
ALK PCL 0.0759 0.0634 0.2446 19.77 16.51 63.73 54.49
MK CL 0.0067 0.0688 0.2642 1.96 20.25 77.79 8.87
HHE FD 0.4609 0.1297 0.4501 44.29 12.46 43.25 78.04
ALK TL 0.4430 0.0516 0.0957 75.05 8.735 16.21 89.57
TEIESE TW 0.2026 0.0596 0.1547 48.60 14.29 37.11 77.27
M/ 98 TL/TW 0.0042 0.0066 0.0321 9.78 15.45 74.77 38.89
THIH TSW 1.1011 0.2690 0.4982 58.94 14.40 26.66 80.37
F-44 Mean Value 16.79 27.18 56.03 29.52

2.2 FRHERBIHRAR SARHIE S B

24 N FAEIRAEFPIE AR R AR 349728 53 R B 18.48% , 8 SEIRIE N 6.67%—26.79% (% 5) ., FLit
B TRAE /N ARC 2 SR BIMRR A28 5 RO T 25% , LR T 24 D RBIEIR 175 5 2% 18.48% 5 T-hi
O EAR AERKE 3 DNRARIR A S R BOREIT 1%, 28/ T 24 AR AR 728 5 280 18.48%
T APk R R T ek R e e, teah, A /R SE A /R S R R FE L 3T
58 L OB RAE8H5 ) 19328 5 REOH 21.19% , R EHEIAR b OB ARIEAR) Iy 12.87% , T 98 Lk OB IR 48
FR) N 16.43%, LS S AFIBERTUHR 1) 39728 5 R 80, AR 18.29%—18.66% , A ZE AN K, Fe B
YA B 5 AR 0 ZAEPEARL
2.3 REVHR RSB

FRLGT 53 BT (3% 6) KWL AT 3 A F AT I TTER AKX K 17.893% . 11.491% , 8.832% , R 1t T1Hk
38.216% , ATACERIFE AR PEIR B8535 B 1 10 A i) Rt srikR Ry 79.477% A8 T IR IR IR i KB 015
B B — TR A N (0.842) A /N BE (0.784) A K (0.760) | THAE /N5 (0.708 ) 45 A A fx
KOEEFEM, BT FHR, 8 = 30l E2AE R BRI (0.781) AEHEYE (0.666) AL E
1£(0.645) , FE ML TAEFRFIE . 28 = F 0 PR E (A K I R AR A ALK (0.544) AR (0.468) 3K
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B4R (0.415) , 550U S LA FAAE (R R A2 FE K U E (0.635) T AFAE 4K (0.526) R4 (0.398) , £
PR SRR o 55 F O R B R A A0 TR (0.682) |, S Ak Tk, B AR O  HIN A T2+
ERr T AR A, LA B AR, i SRS EISTlREBOR , BEHIH A RS B S R S 06 B A BB Y
AR E R, 2Pk 1 RIS SRR AT I AR

R5 HEUBMBERIERNERREH

Table 5 Variation coefficients of phenotypic traits in Rosa rugosa populations

PR Traits FHE populations SR
MPQ JGGZ CSZ MYZ HCS Mean
Tt /K TLL 21.76 17.21 16.32 18.91 20.94 19.03
ToA= /N5 TLW 17.69 15.72 18.64 25.35 26.53 20.79
T A= /N /58 TLL/ TLW 17.90 21.65 25.62 24.39 19.21 21.76
A /K LLL 21.31 16.42 21.16 25.90 22.04 21.37
A /NI 58 LLW 22.78 23.03 22.29 18.41 26.68 22.64
A= /MK /58 LLL/LLW 11.34 22.97 15.42 16.02 14.96 16.14
B CLL 23.03 16.99 15.03 18.84 20.63 18.90
258 CLD 23.56 27.29 15.00 21.52 20.03 21.48
MK/ 98 CLL/CLD 21.64 25.57 20.90 21.45 15.93 21.10
T/t A 1 TLPL 29.58 20.07 30.46 29.44 24.39 26.79
Mk H VN 20.10 19.44 17.79 19.39 12.16 17.78
LK SL 23.45 18.46 17.35 20.80 18.58 19.73
o SW 31.87 24.07 27.43 22.89 25.37 26.33
M/ 58 SL/SW 25.09 27.92 30.70 18.90 26.11 25.74
HIHEARE FTD 12.60 14.03 13.61 13.38 24.74 15.67
R FE FLD 15.04 10.70 15.47 17.82 17.85 15.38
WS/ Y4 FTD/FLD 13.58 10.22 12.15 13.55 14.85 12.87
A K PCL 20.04 20.85 25.69 17.09 16.18 19.97
K CL 27.89 22.47 23.36 24.55 17.84 23.22
L EHAZ FD 10.65 9.39 9.56 10.86 10.44 10.18
e TL 9.76 11.96 8.16 13.42 8.34 10.33
MTE TW 11.25 17.32 10.64 13.59 13.25 13.21
AL/ FE TL/TW 11.51 28.13 15.76 11.66 15.07 16.43
TR TSW 431 5.44 10.52 5.10 8.00 6.67
SEYIH Mean Value 18.66 18.64 18.29 18.47 18.34 18.48
£ 6 BTEHBRRAMEERS W
Table 6 Principal component analysis of populations in Rosa rugosa

PEAR Traits FBL4Y Principal component

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10
TiA /Nt TLL 0.649 0.134 0.023 0.157  -0.434  0.295 0.017  -0.078  0.085 -0.082
TiA: /N 58 TLW 0.708  -0.106 0.089 0.050 0379 -0.249 -0.059  -0.047 -0.214 0.100
Wi /N /58 TLL/ TLW -0.130 0.216  -0.071 0.063  -0.737  0.510 0.048  -0.046  0.256 -0.195
A=/t LLL 0.842 0.075 0.065 0.144 0.095 0.072 -0.192  -0.012  0.088 -0.061
A /N 58 LLW 0.784  -0.215 0.047 -0.123  -0.090  0.021 0.310 0211  -0.037 0.075
Az K/ 56 LLL/LLW -0.020 0.397 0.024 0.303 0231  0.038 -0.630  -0.315  0.138 -0.167
K CLL 0.760 0.131  -0.239 0.267 0.006  0.095 -0.010 0.011  0.122 0.155
58 CLD 0.592 0.002 0372 -0.139  -0.405 -0.211 0.003  -0.149 -0.182 0.032
H /% CLL/CLD 0.140 0.080 -0.582 0.369 0.401 0277 0.017 0.178  0.306 0.095
TiA /et A< TLPL 0.608 0.123 0.024 0.118  -0.008 -0.056 -0.035  -0.114 -0.054 0.038
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FE 43 Principal component
PEIR Traits

PCl1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10
kA H VN 0.251  -0.007  -0.320 0.049 0.079  0.346 -0.095  -0.123 -0.081 0.370
MK SL 0.565  -0.191 0.258 0.115 0.050 -0.186 0.200 0.092  0.250 -0.279
FEM9E SW 0.374  -0.258 0.374  -0.505 0.313  0.330 0.047  -0.124  0.289 -0.070
oK /98 SL/SW 0.063 0.189  -0.240 0.635  -0.270 -0.521 0.085 0.192 -0.115 -0.142
AN FTD -0.137  -0.235 0.415 0.398 0.156  0.471 0.042 0.440 -0.301 -0.082
KLY FE FLD -0.005 0.501 0.389 0.118 0.020 0.376  -0.037 0.157 -0.496 0.210
R/ Y% FTD/FLD -0.121  -0.699 0.013 0.257 0.125  0.09%4 0.089 0.291  0.182 -0.285
TEIEAEE K PFCL -0.251 0.029 0.554 0.526 0.018 -0.013 0.213  -0.308  0.171 0.111
BK CL -0.263 0.020 0.468 0.368 0.191 -0.003 0.321  -0.430  0.191 0.144
L EHZE FD 0.039 0.645 0.139  -0.024 0.230  -0.036 0.230 0.247  -0.057 -0.154
e TL -0.001 0.781  -0.090  -0.203 0.162  0.008 0.383 0.050  0.120 -0.103
EMTE TW -0.017 0.666 0.301  -0.182 0.062 -0.143  -0.097 0.377  0.382 0.049
MR/ 5 TL/TW 0.049 0.120 -0.478  -0.008 0.178  0.150 0.593  -0.385 -0.261 -0.204
TRLHE TSW -0.131  -0.120  -0.040 0.051  -0.182 -0.123 0.221 0.189  0.278 0.682
FHIE{H Eigen Value 4.294 2.758 2.120 1.801 1.675  1.515 1.365 1.269  1.201 1.077
GIHRE Proportion/ % 17.893  11.491 8.832 7.505 6.979  6.311 5.688 5.286  5.006 4.486
SFTTHCR Cumulative/ % 17.893  29.384 38216  45.721 52.700  59.011  64.699 69.985  74.991 79.477

2.4 RAVIR 53R AE SR AR DG
24 ARIEARTP-BHE S HEA R AR A T EARSC I R 7, 5 AREEMREEIAL TR FHR

K7 FAEKE 24 AN REMRE SHBESEFHEAXSN

Table 7 Correlation coefficients between the geo-ecological factors and morphological traits in Rosa rugosa

VARSI 7 ARSI TR

PEIR Y G AESEH . . AEREK &
Traits Latitude/N  Longitude/E  AMAT/C MAT in MAT in Frost-free AP/mm
Jan. /C July /C season /d

T A /N TLLL -0.104 -0.020 0.178 0.370 0.060 -0.017 -0.597
TiiA= /58 TLW -0.284 -0.196 0.339 0.467 0.238 0.175 -0.384
WA /N /58 TLL/TLW 0.364 0.316 -0.374 -0.379 -0.342 -0.302 0.000
A/~ LLL -0.332 -0.144 0.459 0.687 0.198 0.305 -0.579
WA /N 58 LLW -0.277 -0.179 0.321 0.365 0.206 0.306 -0.046
WAL /N 98 LLL/LLW -0.034 0.048 0.108 0.272 -0.023 -0.007 -0.468
K CLL 0.077 0.196 0.027 0.283 -0.150 -0.149 -0.759
&2 nt5E CLD -0.309 -0.315 0.305 0.360 0.346 0.091 -0.268
/% CLL/CLD -0.087 0.205 0.285 0.584 -0.152 0.285 -0.631
AL /N A9 K TLPL 0.110 0.249 0.005 0.268 -0.202 -0.139 -0.750
Bk H VN 0.142 0.218 -0.101 -0.100 -0.226 0.075 0.147
e SL -0.968 ** -0.911* 0.954 " 0.845 0.934 " 0.874 0.383
FEHFFE SW -0.729 -0.637 0.743 0.685 0.663 0.719 0.274
e/ 9 SL/SW 0.095 0.098 -0.073 -0.012 -0.100 -0.111 -0.194
RIHEAE FTD -0.652 -0.751 0.533 0.222 0.720 0.623 0.925 *
H5Y\FE FLD 0.716 0.818 -0.593 -0.307 -0.804 0.599 -0.797
AR/ Y% FTD/FLD -0.708 -0.835 0.566 0.227 0.807 0.624 0.966 **
TEFEAEEE K PCL -0.486 -0.539 0.432 0.324 0.537 0.348 0.264
Rk CL -0.413 -0.346 0.454 0.531 0.373 0.309 -0.222
fEHAR FD 0.006 0.236 0.160 0.398 -0.208 0.202 -0.477
K TL 0.144 0.431 0.062 0.366 -0.395 0.142 -0.612
WITE TW -0.012 0.278 0.215 0.516 -0.236 0.250 -0.617
AR/ FE TL/TW 0.287 0.533 -0.111 0.138 -0.510 0.031 -0.462
THRITE TSW 0.913* 0.932" -0.850 -0.688 -0.937" -0.781 -0.540

#.2=0.05 KF L RE; *F.a=0.01 KF L RBF
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SRR S R AR O Y VR AR B A A X R SR R G TR R AR, TR R, 5 1 ACERIR T
WERR  WREULIRN 7R 2EE 1 25, TR EE O] AR 1k

2.5 FhRERBIERE T I

FURIKIG R0 R UPGMA JrIERE s AR o
BT AR 1R, S MBI EEN =Y, e
TELEMIERICZZ) BH—2 (1) R ER(MPQ) B s i
J— (1) FEFT(HCS) R (CS2) T g swmemt ———— 1 |
(MYZ) B (M), 76 T v, B PH A (MYZ) R o 1 2 3 4 5 6

FREGEE S Eucidean distances

BL(CSZ) I —NE 3, S HEFRTT (HCS) MR, 5 > Fh

BEREAC [ A Hb R 735 T 0, 5001 e B e R 2 B1 EFUANFREERNTFERBEMBENRKXES UPGMA
TR AR R AL PEAR 1L B 2 5 o S 5 fj *:H;EUPGMA-derived dendrogram based on Euclidean
FIAISRMET AT A A SE R B r = 0.442, BEWIRMIBR I jitances the clustering of the 24 phenotypic traits of Rosa rugosa
P B 55 b PR 5 () 2 TEAFOC (B R SAHCA 2 , 7E

HJ5 T s SR U 20 A L g KR A B, B I R — A B R i S ORI Y Z AR T, T
X IR LR T T B K S S5 TUAYING 2 LR B AR BOR M AEAE , 1 156 HH B A B A S AR
AR RE 3T DS , it LA 4 b 20 25 0 Jgl it B L1 B 5 A 77 B B A A BN A SR O — S g 5 B
() 0 P A BB b R At % 5 o A K, X 5 o7 ™) 2 it S AU AR — B0, L AR A R Vi A S 1 B
AT BR SRR A SRR PRI | 3515 A (1A, D) AL AP R s 259 o | 32 03 L3R s i A8 /N O

3 Fig5itig

3.1 BPABURANRER AL RO

R 1) 22 AL AR 58 25 SR s | S A BB AR R ) 26 10 Ak 200 0.2952, AT 29.52% Y 18 578 A7 1E
FRPREE], ROARRE AT — 2 (Bt E ol . BH RGP RIS AL 254 1 DG B R R | 0 R A L R G il
FERTES B AR ECAE Ry U ) AU SR G AR KR, B T LR 1A TR ) A 3 R S TR, BN AR K
N B FE DR AR S 3 AL R R MR 0 AR 5T o B A BB A B IR R R R BN 0.2952, X 5 R R G
SRR AL AR A AR — 2 P BOX AN ELS 04 J5 R AT R B ARG S5 A5 AR B R e 1) B e 1
FEPE B A | B 2 VAR (AL TOIE AR E (R A T AL 4% | A SRRy 3 A | T A7 B R 28 T 44 o
TR 25 5 . BFSE R I, R S A A AR SR IR, HUR A SR 0T 2 R B R SR B
FIARAE" Rk, B A BB A7 B AR 0T DAGE i S 2K R R (R LR AR P T S i ALK B ) B A5 % 0
oA A RO R 114 1T BB PR AR /), 3 S 5 50T o T i PR 52 3k PRI, 1 1 R R () P s % . B 26 B0 ol
THE P AELARAFUT S Hf | AER TR 1 (0 A5 308 AR 5 28 e A5 ) R 2 8 U B0 B 40 5 S B, e A 190 22 PRI 5 i A 26, i ot
TAEEN IR A oAk, S B AR B AR A AR S 1 R EORUE
32 EPAEBRAIERAA R R

T T B A B F AR AT DX 5 SRR IO A N T A AN S8 AR NI AR /NI B R K AR
24 DNFRAVEIR FIBFFE & B, 22 AU AR AE B0 (0] RO FPAE N AR AEZE A 0 2 10 22 57, RAVE RO £ 5, 584
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FH2OREAFAG P T FH Y GBI BE IG5 RS, A WL 5 B0 e AR S R A AR O 24 R
RIPEIR 978 55 R 2L 6.67%—26.79% ,T-35 18.48% , B Ak Bl 5 A, 156 W T A B0 B e P 28 R P bR 8 e B
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(R T A IS I IR BRI AR A B AR BOR N B SRS AR BT T AR S R AU 2 20.83% (17.42%
12.54% .6.67% , 3BT A= BRI B 6 R FpFRE EHE R OO P> I8 >R o, R RS0
FRUAR S ZR BT B 5 B A b R A v e A3 R T A /N A (R THAE /N e T SR 5 R R S 55
FRIRSBIA G, R iR BNt i SRS A AR = T AL R T,
3.3 EPA BB R P AR S

TEAFHIE 928 AR R A YR R AR S PRSI —FhaE I, B SRR E b 32 3 19748 S 0 A A e 2 R
Bifi 2 b B A S PR (R AR AL B A O RN A A St 2 I — o A M B A R K B R R, RS AR A
R RS R 58 TR )4 TR AR 57, X 5 J0 0 AR S A5 A0 59 ARRL, DA 7 0 e il 1 26 1, 2R
S AR R BEE 2R ARG R 7 AP AR TR E AR R B IIAE R AU 3 > IR
JEE AT ARG K Ah Ml 2, 6 B AR BOR MR F i & B AE R A AE K DU R A AR A IR, X5
B AR o 2 BRI 75 R A RN T D BB b B A B A BRI 58 1L AR b DR R RE S AH — B, 3 40 FET K
FEREZE 25 B i, LSRR AN 7 3R A S R AR S, BT X b A 25 PR 5 i A A
JE, T Bk S PR - AT A AR K b i B, SR e T HE T A
3.4 BPABORMAYR NG

VE At 152 B AP V0 5 BORAS AR BRI U0 A 75 S ERTC R MY & 8 Tolk, iR S5 6 sl v BP 2R B0 IE
Tl o R TR AR H 25 4 08, Be AR R EE H 45 M E A fa e, E AR S W faRAS . DRIk, A B A BO Aol o 05 A £
PORE R E A BRGS0 VIR, SRMSUNR - (1) B AR FOE AR B 7R B A BB R AR
Z G Z R WX (AN PR AR T ) B RS DR AP RN G I B BT 5 (2) s wl B AR BB A 5 1) W
PRAFT WK™ FE A RE (AN AR 1 D) 5 A T3, S L s T H At R A 1 2 5 (3) AEEAT Sk L R4 1 W] B
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