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Abstract: Plant traits play an important role in their resource acquisition and nutrient cycling, and the study of
variation and associations of plant traits can help us to understand the adaptive strategies of plants to their
environment and their community building mechanisms. However, little is known about the variation of fine root
and leaf traits and the associations between traits in desert plants of different life types in the context of phylogeny.
In this study, we investigated the variation and associations of 10 fine root and leaf traits using principal components,
Pearson correlation, phylogenetically independent comparisons, mixed linear modeling, and variance decompaosition
for common desert plants (shrubs and herbs) in arid zones. The results showed that (1) interspecific variation for all
leaf traits and most fine root traits (except RPC, RCC and RCN) contributed more to the overall variation than
intraspecific variation. (2) The covariation and trade-off strategies for leaf and fine root traits differed among life-
types. Herbaceous LNC was negatively correlated with LPC and RNC with SRL, while shrub LNC was not
significantly correlated with LPC and RNC with SRL; both shrub and herbaceous TD were highly significantly
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negatively correlated with SLA, while shrub AD was negatively correlated with RTD, and herbaceous AD was not
significantly correlated with RTD. (3) Desert shrubs support the hypothesis of a leaf economic profile and are a "fast
investment-return” acquisition strategy, but herbs may not support the hypothesis of a leaf economic profile, and the
variation in fine root traits for both herbs and shrubs was multidimensional and inconsistent with the inference of a
root economic profile. (4) There is some covariation or trade-off between leaf traits and fine root traits, and it is
influenced by phylogeny. In summary, variation in leaf blade and fine root traits mainly originated from
interspecifics, but intraspecific variation in fine roots should not be neglected. In addition, the covariation and trade-
off strategies of leaf blade and fine root differ among life types. Future studies should investigate the variation and

association of plant traits at different scales, such as intraspecific and interspecific, from the point of view of life

types.
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