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An analysis of calcium components of Artemisia ordosica plant on sandy lands in

different ecological regions
XUE Pingping , GAO Yubao* , HE Xingdong
College of Life Sciences, Nankai University, Tianjin 300071, China

Abstract: To study the differences in calcium content in the same plant species among different ecological regions, we
determined the plant calcium content in Artemisia ordosica, an abundant, widespread species on sandy soils in northwest
China. To determine the different plant calcium components, water soluble Ca, acetic acid soluble Ca and hydrochloric acid
soluble Ca, we used a sequential fractionation procedure method. Water soluble Ca and acetic acid soluble Ca are
physiological active, water soluble Ca contains a Ca ion and part of water soluble Ca salts, and hydrochloric acid soluble Ca
is Ca oxalate. In general, the more stressful an environment, the more Ca oxalate the plant contains. In the present study,
we collected different life stages and different plant organs of A. ordosica from different sandy soil types, and different
ecological regions. As growth stages, we used young plants, adult plants and old plants. The types of sandy soil include
shifting sandy soil, semi-fixed sandy soiland fixed sandy soil. The ecological regions we selected were located in Hangjin
county ( Kubuqi Desert) , Wushen county ( Mu Us Sand Land) and Alashan Zuoqi county ( Tengger Desert) in Inner
Mongoilia autonomous region, Yanchi county (Mu Us Sand Land) in Ningxia Hui autonomous region and Yuyang district of
Yulin city (Mu Us Sand Land) in Shaanxi province. Our results showed that at organ level, water soluble Ca and acetic
acid soluble Ca were significantly higher in leafs than in branches or roots, while hydrochloric acid soluble Ca was
significantly higher in leafs and roots than in branches. In relatively wet ecological regions, the plant contained higher water

soluble Ca, while in drier ecological regions, plants contained higher levels of hydrochloric acid soluble Ca. Moreover,
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these higher levels of soluble Ca in areas with higher rainfall mainly existed in the leaves, while the high levels of
hydrochloric acid soluble Ca in dry ecological regions was found mainly in the leafs and roots. There was no difference
between the different growth stages of the plant, but we found significant differences between different sandy soil types.
Comprehensive analysis of the environmental and vegetation conditions suggests that the different calcium components in A.
ordosica species were not only influenced by rainfall but also by evaporation, and we find no indication that the calcium
content differs between the different growth stages of the plant. To conclude, we find higher water soluble Ca content in

plants in less stressful habitats, while we find higher hydrochloric acid Ca levels in more stressful habitats.

Key Words: Artemisia ordosica; organ; habitat; sand land; calcium component
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Table 1 Yearly mean rainfall and yearly mean evaporation for the study area

WF5EIX Standy area

F8F5 Index

AT 437 38 7 1 i i L it g AR A B X
F&7K & Rainfall/mm 213.1 281.2 360.4 296.5 414.1
#% % I Evaporation/mm 2349.2 2711.5 2591 2131.7 1895.8
=10°CHUR =10C Accumulaotion temperature/C 2998.4 3221.1 3458.5 2945.6 3753.7

TR 2 A RAE A, N 39.8515° K 108. 7135° (& - [ 2 Vo i) A1 N 39. 7642° E 108. 7639° (il
EE VDM ) R 1 SRR N 39, 6287° E 108. 7595° (W VRSl Vbl -~ [F] 5 Vb Hb A G Vo) bk
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AR BT B BEALIE I 5 AEM BN HE NS SR AR i 1 AR AR A AR AR AL IR (<2mm) FIFAR (>2 mm) ,
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ok 7K g R X ¢ v P AR AT A P DX A A AR /K AT IR ) BT R S5 2 (8 1) TS e A S AR A R K S 5 %
SEAFT S R (B 1) 5 SR, A R K ek A X A UK P B 3 A T A oA 7 P KT 2858 s PO AP T A B DX ek 6 AT AR
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Fig. 2 Calcium components of Artemisia ordosica plant for

different ecological regions
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Table 2 Influence analysis of calcium components for Artemisia ordosica plant

2L [HE VP HL Semi-fixed sandy land [ %E V> Fixed sandy land
i1 X. IS Bl R VA5 LRV A IS Bl BRI 5 EN e
Area Water Acetic acid Hydrochloric Water Acetic acid Hydrochloric
soluble Ca soluble Ca acid soluble Ca soluble Ca soluble Ca acid soluble Ca
a7 35 A i -0.3372 -0.7876 -0.0020 -0.2734 -0.0164 0.5330
Ry 1.4826 1.6726 1.5185 -0.9338 0.9981 1. 1606
Ly i -0.7536 -0. 4408 -0.5002 1.6769 0.5196 ~1.1090
hth 2 0.5264 0.1583 -1.1891 -0.4910 -1.6469 -0.9880
AR T A FH X -0.91808 -0.6024 0.1728 0.02125 0. 14567 0.40346
6 6 —
o KA
a BEER VA 45 5L
7 a EERVA AT

a

o
EN
T

4E4H 4 Calcium component/(g/kg)

, b 1
B iR KA X FaAAKEY BH X

Hi[X Area

5 ARESKEFRERBESASEN

Fig. 5 Calcium components of Artemisia ordosica plant in the different ecological regions and different habitats
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