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Correlation analysis on Reaumuria soongorica seed traits of different natural

populations in Gansu Corridor

SU Shiping', LI Yi""*, CHONG Peifang'
College of Forestry Gansu Agricultural University, Lanzhou 730070, China

Abstract ;. Reaumuria soongorica, a drought-tolerant shrub typical of Tamaricaceae, is one of the dominant species in desert
areas in northwest China. It functions as a key biotic barrier against desertification due to its strong effects of sand fixation,
therefore is critical for maintaining the stability of desert ecosystems. Gansu Corridor (in west Gansu province ) , which is
the main range of distribution for R. soongorica in China, is characterized by environmental harshness associated with long-
term aridity, rare precipitation, high evaporation, extremely high temperature in summer and freezing conditions in winter.
As a consequence, variations in plant morphological and physiological traits in this area are primarily accounted for by
abiotic factors. In October, 2007, we located 11 natural populations of R. soongorica in Gansu Corridor along a geographic
gradient from west to east, south to north. In each located population, we sampled seeds from 15 healthy, representative
individuals which were at least 5 m apart from each other. Variations in four characteristics of seed activity including
germination rate, germination potential, water-absorbing capacity and thousand-kernel weight ( TKW) of sampled seeds
were assessed using a combination of Analysis of Variance ( ANOVA) , correlation analysis and cluster analysis to reveal the
pattern of variability in seed viability. The results showed that the germination rate, germination potential and TKW of R.
soongorica seeds differed significantly among populations at the 0. 01 level of significance, and the water-absorbing capacity
at 42 h varied significantly at the 0. 05 level of significance. In contrast, all of the four traits examined showed no
significant difference within populations. The average Coefficient of Variance ( CV) among populations across the four traits

was 0. 03, with the maximum value being 0. 07 for TKW and the minimum being 0. Ol for germination rate. TKW,
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germination rate and germination potential were positively correlated with each other (P < 0.01). All traits except water-
absorbing capacity of seeds were positively correlated with longitude, and showed a weak ( non-significant) positive
correlation with mean annual precipitation and mean temperature in July; they also were negatively correlated with latitude
and altitude, and showed a weak ( non-significant) negative correlation with mean annual temperature and mean
temperature in January. These results indicate that the four tested traits of R. soongorica seeds have a clear pattern of
varying primarily along geographic gradients related to longitude, latitude and altitude. Cluster analysis (using Euclidean
distances ) including all four seed traits revealed that the 11 sampled populations can be grouped into five clusters; (1)
Jiuquan 2 and Jiuquan 3 populations; (2) Jiuquan 1, Zhangye 1 and Zhangye 3 populations; (3) Wuwei 3 and Zhangye 2
populations; (4) Wuwei 2, Wuwei 5 and Wuwei 1 populations; (5) Wuwei 4 population. Information on traits related to
the viability of R. soongorica seeds in different populations, and on how these traits vary over broad geographic regions in
Gansu Corridor can be useful in doing future research projects for the conservation and utilization of its germplasm and can

also help design provenances experiments.

Key Words: Reaumuria soongorica; natural population; seed activity ; Gansu Corridor
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Table 1 Variance analysis of seed traits among populations and within population in R. soongorica

Y477 2% Mean-square deviation F

GRS ENE] TR Pliz TR i) TR A
Trait Among Within Random Among Within

populations population errors populations population
K ZEF Germination percentage 0.02281306 0.001009 0.000508 44.89997 ** 1.98622
K ZF# Germination energy 0. 028405307 0.00002059 0.000345842 82.13388424 " 0. 05954996
42h 7K # Water absorption 0. 05909 0.004758 0.020396 2.897164 " 0.233292
T-ki T Thousand-kernel weight 1.07441 0.04725 0.10247 10.485 ** 0.46111

% FRERWMBE(P < 0.01), * FREFBE(P<0.05)
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Table 2 The mean value and standard deviation of seed traits of 11 populations in R. soongorica

AT R R 42h Mk % Tk
Populations Germination percentage Germination energy Water absorption Thousand-kernel weight
JO1 0.621+0.012be 0.524+0.022a 0.988+0.031ab 1.15+0.096a
JQ2 0.592+0.010ab 0.501+0.017a 1.129+0. 187abc 1.12+0.055a
JQ3 0.563+0.011 a 0.497+0.030a 1.148+0.096abc 1.07+0.118a
WwWi1 0.725+0.010e 0.674+0.019¢ 1.2210. 111be 1.87+0. 168b
ww2 0.765+0.012e 0.724+0.009d 1.170+0. 120abe 2.28+0.543h
wWw3 0.733+0.004e 0.671+0.016¢ 1.356+0. 109¢ 2.26+0. 154b
wWw4 0. 828+0. 006f 0.753+0.009d 0.993+0.072ab 2.45+0.215b
WWs5s 0.812+0.018f 0.744+0.007d 1.116+0. 114abc 2.42+0.388b
ZY1 0.650+0.016cd 0.557+0.024 b 0.922+0.272a 1.15+0.518a
7Y2 0.667+0.022d 0.577+0.010b 1.340+0. 112¢ 1.29+0.446a
7Y3 0.660+0. 066 cd 0.589+0.024b 1.031+0. 141ab 2.29+0.189b

a,b,c,d YRS E LAY Duncan grouping /R B, HoH FRER ) 37 [Rl—MEARTE A [RI R 18] 22 5 8 1. 3%

R3 AWMRABGHFERNERRY

Table 3 Variation coefficient of seed traits of 11 populations in R. soongorica

GiRES a S e B 42h MK TR 35
Populations Germination percentage  Germination energy Water absorption Thousand-kernel weight Mean
JO1 0.008 0.017 0.013 0.034 0.018
JQ2 0.007 0.001 0.068 0.020 0.024
JQ3 0. 008 0.025 0.034 0.045 0.028
WWw1 0. 006 0.011 0.037 0.037 0.023
ww2 0.007 0.005 0.042 0.097 0.038
WWw3 0.002 0.010 0.033 0.028 0.018
Ww4 0.003 0.005 0.030 0.036 0.018
WW5 0.009 0.004 0.042 0.065 0.030
ZY1 0.010 0.018 0.121 0.184 0.083
Y2 0.014 0.007 0.034 0.141 0.049
7Y3 0.041 0.016 0.056 0.034 0.037
“F-4J Mean 0.010 0.011 0.046 0.066 0.033
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Table 4 Correlation coefficients matrix among seed traits in R. soongorica

EZIN R KR 42 h K%
Traits Germination energy Germination percentage Water absorption
K ZEF Germination percentage 0.882""

42 h 7K Water absorption 0.127 0.173

T-#i 7 Thousand-kernel weight 0.594 ** 0.539 ** 0.117

* % Foon a=0.01, MR B E
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Table 5 Correlation coefficients matrix between the seed traits and geo-ecological factors in R. soongorica

Pk s1 i W VA 7R EHE/am FEE
Trait Longitude Latitude Altitude T, T; Precipitation T,

K ZEF Germination percentage 0.585"" -0.425"" -0.653"" -0.042 0.193 0.042 -0.017
K ZE# Germination energy 0.59 " -0.472"" -0.693 " -0.067 0.232" 0.067 -0.03
% 7K % Water absorption 0.205 0.002 -0.217 = -0.004 0. 154 0.054 0.024
F#iHE Thousand-kernel weight 0.478 ** -0.315"" -0.553*" 0.025 0.180 0.101 -0.045
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