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Geographic variation of seed dormancy and germination of Rosa soulieana in the

dry valleys of the Hengduan mountain region
ZHOU Zhigiong, HE Qihua "
Key Laboratory of Mountain Ecological Restoration and Bioresource Utilization & Ecological Restoration Biodiversity Conservation Key Laboratory of Sichuan

Province,, Chengdu Institute of Biology, Chinese Academy of Sciences., Chengdu 610041, China

Abstract ;. Understanding the variation of seed germination characteristics of native species along geographic gradients is
vital to develop restoration strategies for degraded lands. Rosa soulieana, a native shrub, has a great potential to rehabilitate
the vegetation structure and function of the Hengduan mountain region. In order to understand the geographic variation of
seed dormancy and germination of this native shrub, we selected 18 Rosa soulieana populations along the dry valleys of four
rivers ( Minjiang, Daduhe, Yalongjiang, and Jinshajiang) as plots. We recorded 7 environmental parameters: drainage,
latitude, longitude, altitude, slope gradient, slope aspect, and height from the river in each plot. Five clumps in each plot
were randomly selected for measuring the thickness of pericarp, achene mass and achene vitality. We measured germination
parameters of freshly harvested achenes and cold-stratified achenes for 8 weeks of 18 R. soulieana populations. The

relationship between germination index, seed characteristics and climatic factors in each plot was also analyzed. The results
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showed that seeds of all R. soulieana populations have a non-deep physiological dormancy. The germination percentages
(GP) and the coefficient of rate of germination ( CRG) of freshly harvested achenes varied significantly among 18
populations ; from 15.8+5.0% to 82.7+2.3% for GP, and from 2.3+0.2% to 5.3+0.5% for CRG. The GP of freshly harvest
seeds significantly differed among drainages. It was ranked as Jinsha drainage> Yalong drainage > Daduhe drainage and
Minjiang drainage. The GP and CRG of freshly harvested seeds increased with the altitude of plot seeds collected, indicating
a decrease of seed dormancy level with the altitude. Cold stratification of 5 “C for 8 weeks significantly improved the GP and
CRG, and decreased differences of GP and CRG of seeds collected from different plots. The partial correlation analysis
showed that the CRG was positively correlated with pericarp thickness. Annual evaporation was the most important climatic
factor influencing germination, and it was positively correlated with the GP and CRG. Annual precipitation was negatively
correlated with GP and CRG. The results of this study found an obviously geographic variation in seed dormancy and
germination of R. soulieana in the dry valleys of Hengduan mountain region. Achene pericarp and climatic factors, such as
annual evaporation and annual precipitation, contribute jointly to the geographic variation in seed dormancy and germination

of this rose species.
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(28°51'37"—32°15'56"N,99°24'37"—103°44 48K ) {i 2% A 111 b, ¥4 1200—3700 m, 12 X I A4S 6—
16°C , FKk & 308—720 mm, 47 RGO S8 SR A0 BN R [A] H Be R W T R 2 R, K
BB M B 56 N 20%—40% Z 18], FR - M BE Ik 60% LA I, A H RS AR oM BHAE R BF s oA
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B2 B2E)NER S 25400 km, #3K 1780—2260 m; HE VLR VLB B4 2 2K £, 2 70 km, 34K
2560—3060 m; & VHITH . £ A VDTt £ FSE BARE 4, 29 300 km, 14K 2700—3700 m'*
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Table 1 Location of the sampling sites for Rosa soulieana in the dry valleys of the Hengduan mountain region

\ ik - sz Y SR
g kL 261t v WG G B
Plot Site basin Longitude Latitude Altitude/m gradient/ () aspect He{ght from
river/m
Pl FHYTG URVT. £103°44'47.52" N32°15'55.56" 2457 5 SW20° 40
P2 a4 AN E 103°05'15.48" N 32°04'31.32" 2237 10 EN20° 30
P3 L8] AN E 103°40'21.42" N 32°00"12.00" 2023 18 SE14° 20
P4 KT AN E 103°44'32.64" N 30°47'48.98" 1725 15 wS24° 70
P5 A ] E 101°57'41.16" N 31°46'13.20" 2255 18 EN24° 100
p6 e G K] E 102°03'59.34" N 31°25'45.42" 2145 30 NE5° 60
p7 N33 K] E 101°53'22.56" N 31°08’55.20" 2055 10 ES38° 10
P8 & K E 101°52'48.36" N 30°57'18.48" 2010 25 NE16° 80
P9 /NG K E 101°59'45.24" N 30°57'13.8" 2014 35 WN45° 100
P10 LE K E 102°02'54.48" N 30°42'9.42" 1782 2 EN30° 2
P11 HeLAL HEZRT. E 101°02700.19" N 29°56'45.62" 2657 5 SE22° 10
P12 NFaE e E 101°13'48.09" N 30°0230.07" 3062 5 WS13° 20
P13 G AN} HEZRT. E 101°02700.16" N 29°56'45.60" 2563 25 NW15° 10
P14 RN UL E 99°56'01.11" N 29°09'09.10” 3620 5 SW5° 600
P15 W GV E 99°53'34.22" N 29°04'38.75" 2940 3 NW3° 15
P16 HE AU E 99°49'54.24" N 28°51'37.18" 2705 10 NW14° 30
P17 E=F ST E 99°31'58.93" N 29°11'17.77" 2966 30 SW20° 25
P18 WAk ERURIR E 99°24'36.95" N 29°04'13.76" 3235 5 ES28° 500
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Fig.1 Distribution of Rosa soulieana in the dry valleys of the Hengduan mountain region
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il s P AH 5 o3 B AR R 5 K 2 B8 R 28 3 B A DG OC R I AR R T4

3 ER59M

3.1 JIEFE RN A n s

T L DX T4 18 AN s P A7 EA AN R R BE AR BIR BT R AR DT & 2R R AR A Rl A K, hy
15.8%+5.0% % 82.7%+2.3% , K HREHEE 2.3%+0.2% % 5.3%+0.5% (& 2) ., NEFMEEM T RFER(F =
13.87,P<0.0001 ) Fl1 & 2F 3 B (F =8.56,P <0.0001) 22 54k B 2, L2 8 AW EFR &S T L 2FR(F =
42.07,P <0.0001) IR ZEHEE (F =9.42, P <0.007) , [A] I FRAK T R R B 25 (F =11.81,P <0.0001) i 2%
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Fig.2 Germination percentage and the coefficient of rate of germination of Rosa soulieana in the four dry valleys of Hengduan Mountain
region (mean+S.E.)
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JUESG SR 1 B A AR R TR AR (A A S35 25 57 o B R AR 1 1Y R 28 38R0 i 2 3 3 B A R A L AU T 4K 1Y
TG (B 3) , KR (r=0.690, P <0.0001) Fll & 2F 3 & (r=0.610, P <0.0001) 54k 2 8 & 1IE A
Ko MRIRZT 8 Jatd m TIRIRAR BEAR A AR AN T R 2R R 2R S BUR 2F % (r=0.232, P >0.05) LR 2
WA (r=-0.073,P >0.05) SR A BEMHC LR (K 3),
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Fig.3 The effect of collection site altitude on germination percentage and the coefficient of germination rate of Rosa soulieana
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F2 JIEEHR 1S T MBEHERSB S ERBFENREXS T

Table 2 Partial correlation of germination parameters and achene traits in 18 populations of Rosa soulieana

Ab P ZH PR SR JA R ¥

Treatment Parameter Thickness of pericarp Achene mass Achene vitality

%t B8 Control R/ % -0.146 0.192 -0.049
REFHEFESRE % -0.428 " -0.003 -0.037

5 CEM 8 JH R/ % -0.106 -0.349" -0.174

5 °C Stratification for 8 weeks KA PEFREL %o -0.255 0.076 -0.082

# P <0.05, * * P <0.01

3.4 PREEDN TRl A 2F AR AR 2 R R R

IF6 5 8RR AR R RE MR, S AT A 2R R MUA 2 SR IR TSGR . W TR IR AR kB SRR
A 25 1 J3E 2 1) A AR 0 5 TEAR G R 5 R 2 R A 2R R 2 T O R i o oe . PRz ie 5
KPR ZF B R R o B, IR 8 A5, 23R8 N 5 R 2 B AR OA A 56, AR 48 Ui 4
R 5 23R R 2 TR OG

R3 JIEER 18 T MBEHERSE S W FRHIENREXST

Table 3 Partial correlation of germination parameters and environmental factors in 18 populations of Rosa soulieana

PR ARk 7 AR Gy

b3 Z%* S
e H Annual Annual Average July Annual PR
Treatment Parameter L K Dryness

temperature precipitation temperature evaporation
%f HE Control KR/ %o -0.168 -0.290* 0.005 0.461 ** 0.109
R HETRE % -0.117 -0.408 ** 0.056 0.589 ** 0.190
5 CJZT 8 JH R/ % -0.332" -0.262 0.179 -0.379 "¢ -0.390 **
5 °C Stratification for 8 weeks R EFRE % 0.223 -0.108 -0.236 -0.194 -0.157

* P <0.05, % * P <0.01

4 Tig

4.1 IR T RIR 5 A i 25 5

A B AL A — LA AR TR B A AR BARIR S AR IT R B R AR 00 )1 B AR T B R 2R 22 R iR
K E 8 MR Z BT A R TRERAR , 3 A 2R, e A, 4 U1 3% 4 8 2R B s /K B & 3 58 4, #i IR
Baskin £ Baskin FlFPRHR 43 28bR e | 18 ANFIEE) 3% A b - A PR AR 28 U0 I v v A BEARER , X 53
TR R YT T 52400 25 ) 3% AR PR IR 5 0 & RO FE 2 SR — 30 BRI L DX T 52 3T 48 )32 43 A B B 5 7k
LA R A BRARHR | ) 22 A0 i A B AT BRI S R BEARHIR > DRI, 5 ) — X sk 3 5 7 R 22 B0 9 A A L
R 35 A T~ R R AR B AR X 31 . 3T B HORP R AR 0T 4 vl | 6h IR 22 B AL BEL 388708, DA R VR B PR IR
MR R A

T T o7~ PRI Fd 22 S 2 5 0l 177 ) R 40035 07 A 858 1 o B AR A7 SR 7 ARSI o, 1 5 A 1 R R
5 EAMUE IR Z B AEAE 22 5, BV AE [l — S S p A R R RE ) o A7 7E 0 55 25 57 FRATTAT BADF ST 3R B . 18
ANV TR R R 0 A KRN SR AT AR B B B s (e 22 55 R L A T T A 278 Y IR 2k v
AT DIARYE B B WA AE IR AR AR K A DL PRI 5 1 % 4 5 kAT B FR R, LAIE N A BE A% 14 1M AR A5 i
B A, X T RE R 1% I 4 A T L X T R A 2 AR IR SRR — R A A R
4.2 BT B SRR R RHR 22 S5 10 52 )

FlF L BRRAE DL R A A IR BE A L TRV FH S DR R PR R (25 1) 22 54700 b1 2 BRI B 7, il
B FRIATUARE IR ] L2 e R A B IR 25 i b PR AR B P e B R Y FE 5 Ak s A b | WA f7%) 8 SR i A
AR e B0 AT P R AR - A 2 R A R B I A O IR T
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W98 SR B R 117 R LA BEL AR VR o 3t 5 FRAT TR S 7 ] — b DX v 25 et b 1~ R B R 8 B A
R S I IR B 5 R — 5 AR )Z AN 8 JAUS I VE 5 A ) e 2F R 5 R 2R 9 R g JRLE = )
A ARG X P RE 5 ) EL 3 008 R B A, ORI BV, 2 B 3 SR e ) PR A P LA B A BRAAR B B AR i
BRA G,

[F) — Wy A A AS [ RRE , R TR —AREA B s 0 R 25 HHOR 27 R S AG  k J2 A hg ROfd  E BE
K TS 2% I e BE K o3 (ARG i B R )L P 1 2 2 230 P R 2 1 5 9 2R o A AT W
FAHG X AT RESE: PR 5 A 1 A PR BRAIL A 52 A%, 52 30035 408 SR R AIUARREL g 35 AR 1A B Ao PN 40 ok 40 i A
JUR A BRI A5 22 T R 2 25 A im0 TR RNt ORI B2 1) 52 i A A2/

4.3 FREEPR T - R HIR 22 5 (4 52 Wl

ZA IS (A1 BEER AR 2 B DA SR A T SO - ORI AR B2 1Y) 2 8] 2 5, b s ) 174 22 S I AR 45 %
IR AR K> 78k JCIREE2E R . AR X TR R AR )3 AR - 28 K i R i B A
SRR YO R R AR R 7 H SR TR 5 R 2P R B G, SIRE BRI DL T
JERALL, 28R RIE N LR G TR R, 2R X2 TR SR AE Mg, — e BN, — Rl ey | XUk
R, 28 OB 8RR . AT ST th 28 B 5 R SRR R 2 TR AN 0 35 TE AR DG OC &R | AR WY IR B B vy L XU
R A TR RO R T ) oM ORI AR, FEFE TR S0 25 1T MR BE K 70 %o o1~ BIR 52
M FE BN AT LA B K G380 IR A6 A 7 A (R LA SRR B (ORI > AR vy ) 1L 3 AN [ o
TR R AR XTGBT , 2 B L M 1 99°24736.95"—103°4447 52", 4 i 75 il . 28°51'37.18"—32°15"55.56"
N, e L K HA A S R A e 2 7 ABASHIT S v JEL 84 2 1 i R ik -5 2 A 1 I T ) O 2R 5 42 1
SR T AR AR — B, AU A RS Fernandez-Pascual X Hi H IR Ml X 22 4F Az BAS A W)
Centaurium somedanum /N[EJHEEHR (25—1670 m) FEERDFIRIR 555 56 R A0 45 1 — 20, TR FIRIRFRE 5
R K R B A DE R

TR S Fh 1R () B S BRI B 2R . 384 1k IR AT A SR 1 &k B IR OC R I — B4t
KRR ITFE LS SR 7, o 1 45 P AE b ORI A B g, 75 2 o o ) ) R il J2 AR AT PR IR 4 15 & 2
RS 300 53R R Ay e VAR L X A 2R B SIS EL AR VRIS AT TR K o A v R B ORI T B 3R o 1 2 IF ) 3k
SR WITE R I L W AR W R T 52 R T S D0 o T A B 58 1 — T 3 137 SR, A It e B v Y Ao
THE LA TP R ELAT 0 03 10 R 2R SR AR 2 BRIV A ] — DX P SR A B Rl -, A [ A o 28 8 - AR I
SRR R WERINAT] , Wang 55X 8= AR 2k 19 5 FOR AT Y B9 58 & IR, Philadelphus incanus, F
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