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Morphological Diversity and Correlativity Analysis of Nut
Traits of Important Walnut Germplasm Resources from
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Abstract: [Objective] The aim of this study was to investigate to study the phenotypic richness and variation
characteristics of important Xinjiang walnut varieties, landraces and superior individuals, so as to provide a
theoretical basis for excavating excellent germplasm and improving the utilization efficiency of walnut germplasm
resources. [Method] The nuts of 24 Xinjiang walnut germplasm resources were used to determine 16 descriptive
traits and 8 quantitative traits. The coefficients of variation, Simpson diversity index, Shannon-weaver diversity
index and Euclidean distance of these economically important traits were calculated. Cluster analysis was carried
out using the class average method (UPGMA). Principal component analysis (PCA) was used for identification and
comprehensive evaluation. [Result] (1) The 24 nut phenotypes of Xinjiang walnut germplasm resources tested
indicated a relatively high level of genetic diversity, with Simpson's diversity indexes of 0.9595-0.9822 and
Shannon's indexes of 4.4316-4.5789 for 16 descriptive traits, while coefficients of variation ranged 7.71%-22.64%
for 8 quantitative traits. Among them, the greatest degree of variation was in the average single fruit weight, and the
smallest degree of variation was in the transverse diameter. (2) Longitudinal diameter was significantly positively
correlated with transverse diameter, mean of the three diameters, fruit shape index and mean fruit weight, and
significantly positively correlated with lateral diameter and shell thickness, but significantly negatively correlated
with kernel yield. Fruit shape index and average fruit weight were significantly negatively correlated with kernel
yield, while average fruit weight was highly significantly positively correlated with shell thickness and shell
thickness was highly significantly negatively correlated with kernel yield. (3) There were some differences in the
frequency distribution of the quantitative traits of the nut phenotype, in which the longitudinal diameter was
concentrated in the range of 37.68 mm to 41.84 mm, the transverse diameter in the range of 32.25 mm to 34.55 mm,
and the lateral diameter in the range of 32.01 mm to 37.00 mm, with the mean values of the three diameters mostly
ranging from 33.53 mm to 39.38 mm. ~The average fruit weight was mostly 13.43 gto 16.64 g, the shell thickness
was mostly 1.16 mm~1.61 mm, and the kernel yield was concentrated below 49.50%. (4) The principal component
analysis (PCA) identified 7 categories of influencing factors, and the 1st 7 principal components represented a
cumulative contribution of 86.23%. Based on the differences in nut morphological traits among the germplasm, the
24 walnut germplasm were divided into 5 major groups, with obvious differences among the various germplasm
groups. (5) The nut uniformity and consistency of "Xinguang', 'Zhaluren', 'Zha 210", " Hotan 22-5", "Hotan 23-1"
and 'Xinwen 179' performed better. [ Conclusion] The nut phenotypic variation of Xinjiang walnut germplasm
resources was relatively rich, and the study provided useful references and basic data for variety genetic
improvement and new variety selection. The germplasm classification method based on the coefficient of variation
and frequency analysis of important nut traits can be applied to the selection of parental materials in walnut
directional breeding.
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