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Geographic variation in growth and reproduction of Rosa soulieana in the dry

valleys of the Hengduan Mountain region
ZHOU Zhigiong, BAO Weikai "

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 geographic variation of the growth and reproduction characteristics of native plants may help to
develop effective strategies for vegetation restoration in degraded regions. Rosa soulieana, a native shrub widely distributing
in the dry valleys of the Hengduan Mountain region, appears to have a great potential to rehabilitate the vegetation because
of its ecological and economic advantages. To determine the distribution, growth and reproduction of this species, 18 plots
were investigated along the dry valleys of four rivers ( Minjiang, Daduhe, Yalongjiang and Jinshajiang) in June and October
2011. Eight location parameters of each plot were recorded including drainage, latitude, longitude, altitude, slope
gradient, slope aspect, position, and height from river. Ten clumps were randomly selected for measuring the growth
parameter, and five clumps for reproductive parameters in each plot. Soil parameters were measured using samples collected

from the five clumps that had been used to record reproductive parameters. The results indicated that R. soulieana was
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widely distributed in each dry valley of Hengduan Mountain region at altitudes from 1,700 to 3,700 m above sea level.
Mean plant height was (2.64 = 0.17) m, which was higher than that of other species in the community in the dry valley
region. PCA and correlation analyses showed that location ( drainage, latitude, longitude, and altitude) and soil traits
(total carbon, total organic carbon, total nitrogen, and pH) were the principal factors influencing growth and reproduction,
and location had a stronger influence than that of soil traits. Growth traits ( height, base diameter, and crown diameter)
differed significantly among the 18 populations, but not among drainages. Vegetative reproduction was high with a mean of
(2.5 £ 1.9) ramets per individual, with a maximum of 25 ramets on a single individual. Ramet number per individual
differed less among the populations than growth traits, but it was significantly different among drainages. R. soulicana also
exhibited strong sexual reproduction. Seed vitality of 83.3% of the populations was >80%. The reproductive parameters
exhibited stronger spatial variation than growth traits. Fruit mass, achene mass, and seed vitality were highly significantly
different among the 18 populations, but only fruit mass and seed vitality were significantly different among the four
drainages. Fruit mass was significantly greater in the Yalongjiang drainage than in the other three. Seed vitality was greater
in Minjiang and Jinshajiang drainages than in the Yalongjiang and Daduhe drainages. Comprehensive analysis showed
pronounced geographic variation in growth and reproduction in R. soulieana in the dry valleys of the Hengduan Mountain
region. Strong vegetative reproduction ensures the persistence of the populations, and sexual reproduction provides genetic

material for this species to adapt to the environment and expand their distribution in dry valleys.

Key Words: dry valley; location; Rosa soulieana; soil characteristics
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Fig.1 Distribution of Rosa soulieana in the dry valleys of the Hengduan mountain region

Table 1 Location of the sampling sites for Rosa soulieana in the dry valleys of the Hengduan mountain region

. ) 4
\ i . g/(° o
BB we s s A I
Plot Site . 8 Longitude Latitude Altitude p P Height from
basin gradient aspect )
river
P1 FHIT R I 7T 103°44'47.52" 32°15'55.56" 2457 5 SW20° 40
P2 Fa = URYT. 103°05'15.48" 32°04'31.32" 2237 10 EN20° 30
P3 B URYT. 103°40'21.42" 32°00'12.00" 2023 18 SE14° 20
P4 K IR YT 103°44'32.64" 30°47'48.98" 1725 15 wWSs24° 70
P5 b Am| P20 101°57'41.16" 31°4613.20" 2255 18 EN24° 100
P6 7 K] 102°03'59.34" 31°25'45.42" 2145 30 NE5° 60
P7 B K] 101°5322.56" 31°08'55.20" 2055 10 ES38° 10
P8 H & K R] 101°52'48.36" 30°57'18.48" 2010 25 NE16° 80
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Table 2 PCA results of 14 environmental factors

HF F M43 Principal component B - T4 Principal component
Factor 1 2 Factor 1 2
W Drainage basin -0.953 0.157 2% Longitude 0.930 -0.014
4B Latitude 0.942 -0.018 14K Altitude -0.840 0.415
B 17] Slope aspect -0.311 0.284 B Slope gradient 0.250 -0.391
AT Position -0.236 -0.080 FEESII 45 2 B Height from river -0.468 0.258
2% Total N 0.673 0.673 2Hfk Total C 0.721 0.645
B PR Total organic carbon 0.687 0.651 4 Total P 0.533 -0.098
pH {H pH value 0.436 -0.693 AR & Gravel content -0.553 0.349
FHIEMR Eigenvalue 6.025 2.407 TR % of Variance 43.036 17.193
Z3F 5% Cumulative% 43.036 60.229
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Table 4 Mixed Analysis of Variance Models for growth characteristics in 18 populations of Rosa soulieana

ey el e e 22 57 S
Type of parameter Parameter df F Sig. df F Sig.
ERSH B 17 2.31 P =0.004 3 0.51 0.684
Growth characteristics iz 17 3.15 P <0.001 3 0.13 0.942
S e 17 2.69 P =0.001 3 0.41 0.748
DA 17 1.80 P =0.033 3 4.33 0.024
i W A 17 9.69 P <0.001 3 14.45 P <0.001
Reproductive 98 LT 17 129.49 P <0.001 3 2.32 P =0.120
characteristics Fh¥15 17 32.02 P <0.001 3 5.43 P =0.011
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Fig.2 Growth characteristics ofRosa soulieana in the four dry valleys of Hengduan mountain region ( mean+S.E)
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