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Fig.1 Phylogenetic tree of 102 agniosperm species at the campus of Huazhong Agricultural University
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Table 1 Soil total mineral nutrients concentration of some angiosperms grown at the campus

of Huazhong Agricultural University mg/kg
W4 SKAEH A Sampling site
Mineral nutrient A B C D E

N 2 813+90ab 29154+96b 2637+76a 2706+57a 2 831448ab
P 1273+53a 1251+27a 1197+38a 1178+63a 1283+49a
K 1623+87a 1609+46a 1648+37a 1635+73a 1676+56a
Ca 3123439 2975+67a 2917439a 3037+62a 2953+91a
Mg 21094 36a 2130+67a 2 077426a 2151439a 2163+76a
S 318+ 13a 339+29a 326=+27a 311+61a 325+38a
Fe 2 7234-86ab 2 805496b 2 516456a 2706+57a 2 631453ab
Mn 583+27a 591+38a 604+71a 567439a 598+43a
Cu 22.6+9a 23.6+4a 32.6+5b 27.6+8b 29.6+3b
Zn 74.2+13a 84.2+17a 79.2+23a 83.2+16a 88.249a
B 47.8+16a 43.8+17a 49.84+9a 42.8+8a 41.8+7a
Mo 2.1+ 1a 4.14+1.2b 3.2+1.3ab 4.241.5b 3.4+ 2ab
Ni 26.9+8a 24.9+13a 27.9+10a 30.1+6a 23.2+15a

VE : [RHVBUE G AN R ING A 3R KA b S 8] 77 AE i 35 22 5% (P<C0.05) , Note: Different lower case letters after data in the same column in-

dicate significant differences between sampling sites(P<<0.05).
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Fig.2 Heatmaps of ionomics in the leaves of angiosperms at the campus of Huazhong Agrlcultural University
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Fig.3 Heatmap of microelements contentation in the angiosperm leaves of Huazhong Agricultural University
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The red lines in the figure represent a
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Fig. 4 Correlations among the mineral nutrients in the
leaves of agniosperm species at the campus of

Huazhong Agricultural University
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mineae; F: Berberidaceae; G: Hamamelidaceae; H: Papilionaceae;
[: Leguminous; J: Rosaceae; K: Rhamnaceae; 1.: Ulmaceae;
M: Moraceae; N: Platanaceae; O: Fagaceae; P: Juglandaceae;
Q: Celastraceae; R: Salicaceae; S: Euphorbiaceae; T: Punicaceae;
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The ion components in the leaves of the plants in the same color el-
lipse are similar.
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Fig. 5 Principal component analysis(PCA) of
leaf ionome of families of angiosperms at the

campus of Huazhong Agricultural University
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Fig.6 Cluster heatmaps of ionomics in leaves of angiosperms at the campus of Huazhong Agricultural University
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Ionome study on angiosperms leaves in Huazhong
Agricultural University campus

ZHANG Ziliang, WANG Yajie, SHI Lei

Microelement Research Centre/ National Key Laboratory of Crop Genetic Improvement ,
Huazhong Agricultural University, Wuhan 430070, China

Abstract  In this study, 102 species of angiosperms grown in the campus of Huazhong Agricultural
University collected by Shishanlanzhi were systematically classified, and their mature leaves were sampled
to determine the ions composition for the clarification of the ionome of angiosperms and their relationship
with plant species, and the differences and connections in the ionome composition of the leaves of angio-
sperms from different families. The concentrations of mineral nutrients included nitrogen (N) , phosphorus
(P), potassium (K) , calcium(Ca), magnesium(Mg) , sulfur(S), iron(Fe), manganese(Mn), copper
(Cu), zinc(Zn), boron(B), molybdenum(Mo)and nickel (Ni) in the leaves were determined. The ionic
fingerprints of these plants were established and the ionic components of these plants and their relationship
with plant species were analyzed. The results showed that the concentrations of N, K and Ca were the high-
est, and that of seven micronutrients were the lowest in the leaves. The N concentration in the leaves of le-
guminous plants was higher than those of plants of other orders, while the P and K concentration in the
leaves of caryophyllous plants was higher than those of plants of other orders. The concentration of seven
micronutrients in the leaves of these 102 angiosperms also showed significant differences. Correlation analy-
sis showed that there were significant correlations between each mineral nutrient and at least four other min-
eral nutrients in the leaves. Among them, the concentrations of Ca significantly positively correlated with
the concentrations of Mg and B in plants. Additionally, there were highly significant positive correlations
among N, P and K. However, there was a highly significant negative correlation between Zn and Ca, Mg,
P, and Mn. Principal component analysis showed that the leaf ionome of plants in the same family were
similar, but the leaf ionome of plants in different families were different. Cluster analysis showed that Ca,
N, K, S, Mg, P have a great contribution to the variation of plant ionome in different families. These re-
sults indicated that the phylogeny of angiosperms is closely related to the leaves ionome, and the ionome in
leaves of plants in the same family exhibit high similarity. We may be able to identify plant species by their
leaf ionome.

Keywords angiosperms; ionome; systematic classification; Shizishan; Huazhong Agricultural Uni-

versity campus
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