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Effects of sand burial on growth and physiological process of Agriophyllum squarrosum seed-
lings in Horqin Sand Land of Inner Mongolia, North China. ZHAO Ha-lin', QU Hao', ZHOU
Rui-lian®, WANG Jin®*, LI Jin', YUN Jian-ying' ('Cold and Arid Regions Environment and Engi-
neering Institute, Chinese Academy of Sciences, Lanzhou 730000, China; *Faculty of Life Sciences,
Ludong University, Yantai 264025, Shandong, China). -Chin. J. Appl. Ecol. ,2013,24(12) . 3367 -
3372.

Abstract: In 2010-2011, a sand burial experiment was conducted on the Horgin Sand Land of In-
ner Mongolia to study the growth characteristics and physiological properties of Agriophyllum squar-
rosum seedlings under different depths of sand burial. The A. squarrosum seedlings had stronger tol-
erance against sand burial. The seedling growth could be severely inhibited when the burial depth
exceeded seedling height, but some seedlings could still be survived when the burial depth exceeded
1. 66 times of seedling height. When the burial depth did not exceed the seedling height, the seed-
ling MDA content and membrane permeability had no significant change, but the lipid peroxidation
was aggravated and the cell membrane was damaged with increasing burial depth. Under sand burial
stress, the seedling SOD and POD activities and proline content increased significantly, while the
seedling CAT activity and soluble sugar content deceased. Sand burial decreased the leaf photosyn-
thetic area and damaged cell membrane, inducing the increase of seedling mortality and the inhibi-
tion of seedling growth. The increase of SOD and POD activities and proline content played a defi-
nite role in reducing the sand burial damage to A. squarrosum seedlings.

Key words: prammophytes; Agriophyllum squarrosum; sand burial ; growth property ; physiological
response.
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Fig.1 Changes of survival rate (a), plant height (b) and bio-
mass of Agriophyllum squarrosum seedlings.
CK: 0% h; A: 25% h; B: 50% h; C: 75% h; D: 100% h; E:
133% h; F: 166% h; G: 200% h; H: 233% h; 1. 266% h. T [
The same below.
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Fig.2 Changes in leaf relative water content, MDA content and

membrane permeability of Agriophyllum squarrosum seedlings.
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Table 1 Correlation coefficients among different indices of Agriophyllum squarrosum seedlings

T H FEHER M AP AR AT SOD CAT POD W S

Item Survival Height Biomass  Proline Sugar MDA MP
rate

W iE Height 0.861** 1

A Y& Biomass 0.736 ¢ 0.720 " 1

% MDA -0.897** -0.777** -0.476  0.285 -0.388 0.171  -0.748*  0.372 1

JE I PE MP -0.862%* ~0.880** -0.626 0.687"* 0.011 0.282  -0.781*  0.674* 0.842** 1

R AEXS & KB RWC -0.175 -0.457  -0.262  0.902**  0.457 0.841** —-0.365 0.762* 0.175 0.568

MP. Membrane permeability; RWC: Leaf relative water content. * P<0.05; * % P<0.01.
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Fig.3 Changes in soluble sugar, proline content and soluble

sugar/proline ratio of Agriophyllum squarrosum seedlings.
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Fig.4 Changes in activities of SOD, POD and CAT of Agriop-

hyllum squarrosum seedlings under different treatments.
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