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Root Anatomical Traits of 40 Medicinal Herbs

WAN Chunyan, YU Junrui, ZHU Shidan”

(State Key Laboratory for Conservation and Utilization of Subtropical Agro-Bioresources, College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: The roots of plants have the function of water absorption and transport, and some of them also have
important medical value. The anatomical characteristics of coarse roots of 40 medicinal herbs were observed, the
differences among functional groups were compared, the correlations of traits were analyzed, and the interspecific
variability of root traits was explained in combination with phylogenetic and natural climate factors. The results
showed that the root anatomical characteristics of herbaceous plants were significantly different among species.
Compared with dicotyledonous plants, the proportion of root cortex in monocotyledonous plants was higher, while
the proportion of median column was smaller, which revealed the differences in root absorption and transport
strategies between the two plants. Traits network analysis showed that xylem area ratio (XAR) was the central
trait with the highest degree and tightness. XAR was positively correlated with phloem area ratio but negatively
correlated with cortex fraction (CF). Except for vessel frequency and CF, other traits showed no significant
phylogenetic signals, indicating that root characters were less affected by phylogeny. In monocotyledon
herbaceous species, mean annual precipitation was positively correlated with CF, while in dicotyledon herbaceous
species, mean annual temperature was positively correlated with average vessel diameter. These would further
reveal the diversity and adaptability of the root structure of medicinal herbs.
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Fig. 1 Cross section of Salvia miltiorrhiza root. Purple: Vessel lumen; Xy: Xylem; Ph: Phloem; Co: Cortex. A: x5; B: x20; C: x40
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Table 1 Abbreviation and definition of root anatomical traits
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Fig. 2 Principal component analysis for 40 herb species and root anatomical traits. The box line plot at the top left and right show the independent samples #-test

(bilateral) between two cotyledon types along the first and second axis, respectively. The text at the top right shows the results of the Anosim-test based on the

Euclidean distance between two cotyledon types root anatomy traits. Different lowercase letters indicated significant difference (P<0.05). Traits abbreviations

see Table 1.
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Fig. 3 Differences in root anatomical traits between monocotyledonous and dicotyledonous herbs. **: P<0.01; ***: P<0.001.
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Fig. 4 Correlation network of root anatomical characteristics of 40 medicinal herbs. Red line: Positive correlation; Blue line: Negative correlation; A: Root

anatomical trait network; B: Node traits. Different letters upon column indicate significant difference at 0.05 level.
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Table 2 Phylogenetic signals of root anatomic traits in 40 medicinal herbs

fARGIHEME Anatomical trait Blomberg’s K d fREH54E Anatomical trait Blomberg’s K P
AVD 0.04 0.14 PAR 0.01 0.79
VF 0.07 0.03 CF 0.17 0.02
VAR 0.04 0.26 RD 0.05 0.08
XAR 0.03 0.22

MR RARENRARRARS.

The bold indicate significant phylogenetic signal.
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