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Abstract [ Objective] This study aims to explore the relationship between seed morphological and physical
characteristics and seed vigor of Abies beshanzuensis , in order to provide a theoretical basis for further pop-
ulation renewal and protection of this endangered species, explaining its endangered mechanism, and stud-
ying its seed biology. [Methods] Using the endangered plant A. beshanzuensis as material, characteristic
constants of the length, width, thickness, single grain weight, and RGB, etc. of the seeds of A. beshan-
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zuensis were measured. Seed vigor was determined using TTC staining method, and their mathematical
models were established. [Results] Significant differences were observed in R, B values, and single seed
weight between vigorous and non-viable seeds of A. beshanzuensis. Single factor linear regression analysis
showed that the correlation between seed vigor and single seed weight of A. beshanzuensis was the most
significant, with R*=0. 839. Two factor linear regression analysis showed that seed vigor had the most
significant correlation with single seed weight and width, with R*=0.895. For multivariate linear regres-
sion analysis, R*=0. 978. However, no significant differences were observed in length, width, thick-
ness, and G value between vigorous and non-viable seeds. [ Conclusion] By using indicators such as R, B
value, and single grain weight of A. beshanzuensis seeds, seeds with higher seed vigor can be screened.
Multiple factor linear regression analysis predicts more accurately the seed vigor.

Key words Abies beshanzuensis; TTC staining; morphological characteristics; physical characteristics;

single grain weight; seed vigor; mathematical model
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A. The red colored seed is vigorous seed.
B. The unstained seed is non-viable seed.
Fig.1 Comparison of TTC staining between

vigorous and non-viable seeds
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Fig.3 Comparison of R, G, and B values

between vigorous and non-viable seeds
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Fig. 4 Comparison of single seed weight

between vigorous and non-viable seeds
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Fig.5 Seed vigor changes of A. beshanzuensis

seeds with different R values
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Fig. 6 Seed vigor changes of A. beshanzuensis

seeds with different B values
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Fig. 7 Seed vigor changes of A. beshanzuensis

seeds with different single seed weight
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Table 1 Correlation analysis between seed morphological and physical characteristics and
seed vigor of A. beshanzuensis
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Index Length Width Thickness Single seed weight

735 71 Seed vigor 0. 060 0.147 7 0.115™ —0.053 —0.05 —0. 005 0.267"

K Length 0.286" 0.292™ —0.133" —0.074" 0. 001 0.320™

Y6 B Width 0.196" —0.058 —0.027 0.021 0.407"

JEJE Thickness —0.372" —0.318" —0.152" 0.521"

R 0.889" 0.582" —0.243"

G 0.823" —0.232"

B —0.094 "

TE %% RIRTE 0. 01 Zl ORUR) ARG EMG .35 5« RIRTE 0. 05 U OB AR E 3%

Note: ** indicates at the 0. 01 level (two tailed) , the correlation is extremely significant. * indicates at the 0. 05 level (two tailed), the

correlation is significant.
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Fig. 8 Two dimensional scatter plot of vigorous and

non-viable seeds of A. beshanzuensis
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