55 34 3255 20 1 2o & E2 Eiid Vol.34,No.20
2014 4F 10 H ACTA ECOLOGICA SINICA Oct.,2014

DOI: 10.5846/stxb201301210125

AR, M, BB, FERE, g, AR, k. 2 DL A v X B Y A 2 I A A B B A 252241, 2014,34(20) :5832-5839.
Zhao H L, Qu H, Zhao X Y, Zhou R L, Yun ] Y, Li J, Wang J.Ecological adaptation and physiological response of Artemisia halodendron seedling to sand
burial.Acta Ecologica Sinica,2014,34(20) :5832-5839.

£ BIE S %) & Xt 38 7Y 4 3518 My 70 4 12 g L,

RebAT W & o RFH ORAME max' & g £ @

(1. FEBEREX BXAES TR, M 730000; 2. SRKEAE 4R, MG 264025)

RE VI TV BT T AR K BT SCRRE AR 2 | (HAE A SEVD SR 0] T b3 A 0 A 2558 W A B i AR A WA
il , 22N (Artemisia halodendron) | Z 34 T3 U0 b 2R S F R S0 A PE TR, o T U0 LR A Vb 1
F14 A 23 IO B HC A BRI RV, 2010—2011 AE7E N 52 BRI VD B T8 T A [R] 0 1 % BT 22 D00 WL 85 403 1 100 47 15 3 b v 25 2 1 Rp
PERS B Y BE  DRAP S RIS P A4 A5 B LR 4528 D HRGS 22 U M5 2l i O 73 5 A IO 6 e i) 2
VDY RE R ok bR i S, A R g A RS2 B P E ] AERAR Y R R A L, 2 T M 40y v B AR A it Vb 3L e 0, BV 7>
MR A B H AR B 2009 IHATIAT T Al e A7 o BEAE VD HIOR B B RN, 22 E D 4 i i R 5 K B A S 3 Al (H i SR A
WA TR T R, ad R A RS i o S A S A A AN I, R 5 S, ] Ml 5 BRI I R R R M
BEPERSR . FK > RO AR VTR 3 2 TR A (YK 23 i, YD SR RE T 22 T Al i AR TR A K S22
] A S B PR VDR B YOG A AT B, YOI Tk EA T XE R R 2 40 v T e b A K (E D SR 0 T R
£ 603t 4 T T P 394 5 0531 928 125 80 3 1 DR A 6 32453 3 Pk 1) 1 SRR

KSR VDI A ; 22 I PR AE R AR

Ecological adaptation and physiological response of Artemisia halodendron

seedling to sand burial
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1 Cold and Arid Regions Environment and Engineering Institute, Chinese Academy of Sciences, Lanzhou 730000, China
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Abstract: There is a great deal of literatures on the effects of sand burial upon the survival and growth of desert plants, but
the physiological and ecological adaption of desert plants to sand burial have as yet rarely been studied. Artemisia
halodendron is widely distributed in the semiarid deserts of China and is a dominant species in semi-moving dune vegetation.
In order to understand the ecological and physiological adaptation of prammophytes to sand burial , , changes of survival rate,
plant height, biomass, osmotic regulation substances, protective enzymes and membrane permeability of A. halodendron in
different sand burial depths were studies during 2010—2011 in the Horqgin Sand Land of Inner Mongolia. The experiment
included ten burial treatments: buried to 0% ( CK, no burial), 25% (A), 50% (B), 75% (C), 100% (D), 125%
(E), 150% (F), 175% (G) and 200% (H) and 225% (1) of seedling height. The results showed that 1) A.
halodendron had a stronger ability to withstand sand burial stress, with some plants still surviving even if buried to a depth
reaching 200% of the seedling heights. Although seedling growth was inhibited significantly once the depth of sand burial
reached 50% of seedling height, seedling survive did not decrease significantly until the burial depth exceeded 100% of

seedling height; 2) MDA content was significantly lower in the partial sand burial treatments compared to CK, but
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membrane permeability did not increase significantly. After being subjected to complete sand burial, MDA content was still
lower in most the treatments compared to CK, while membrane permeability increased significantly. Sand burial did not
produce water stress in the seedlings, a major mechanism causing decreased MDA content is that the darkness, hypoxia and
low temperature inhibit production of oxygen free radicals and membrane lipid peroxidation; 3) Compared with CK, SOD
activity was significantly lower in all sand burial treatments except for treatments D and H, POD activity was higher in all
sand burial treatments except treatment D, and CAT activity showed no significant changes with any of the sand burial
treatments except for being elevated in treatments C and D. In general, POD activity increased when the activities of SOD
and CAT decreased, and SOD and CAT activities increased when POD activity decreased. MDA content had a positive
correlation with SOD and POD and a negative correlation with CAT. These results suggested that although there was a
complementary interplay among the three enzymes, POD played a central role and SOD and CAT played supporting roles in
scavenging active oxygen and minimizing cell membrane damage; 4) When subjected to partial burial with sand, proline
content showed no significant changes and the soluble sugar content decreased significantly compared to CK. After sand
burial exceeded the seedling height, proline content increased significantly; although soluble sugar content increased, the

difference from CK did not reach a significant level. The results suggested that when subjected to the severe stress of sand

burial, proline plays a major role and soluble sugar fails to play an effective role in the osmotic adjustment process.

Key Words:; sand burial; A. squarrosum; survival rate; growth development; physiological response
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E MK 340—370 m) . %X @l T R RRE R
e, AE IR K B 356.9 mm , AF 28K B 1900 mm, 4F
)R 6.5 °C, =10 CAERE 3190 C, R 151
d; AR 3.4 /s, AE 5V KR 20—30 d,
bS5 LA v AR AR A 1 e b R T 2 i) i T A8 4 3
AT RRE, 13 22 g D L E b R - BFSEIX
RIKAEPIRETE b B AR 0 3, EEAEYRA TR
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Table 1 Comparison on soil physicochemical properties in different sand burial treatments

; AHE i - R -
g Y Bk Bulk Sl ES mEE Lo AL 2R
- “ Tine snad/ Clay+silt/ . Moisture/  Hardness/ e S0C/ TN/ pH
Burial depth pe % density/ temp./ o (k 2 intensity (&/kg) (/ke)
? 7 (g/em®) < ¢ g/om (Tux) &ke 8
Ocm 72.96a 0.18a 1.58a 33.2a 4.5a 0.121a 67900a 0.68a 0.088a 8.31a
10cm 70.0a 1.2a 1.60a 21.2b 16.2b 0.159h 80b 0.73b 0.102b 8.45a
20cm 69.1a 1.6a 1.56a 20.8b 20.7b 0.187¢ Oc 0.65a 0.098h 8.29a
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Fig.1 Changes in survival rate and plant height of A. halodendron seedlings in buried treatment
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Changes in Leaf relative water content,
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Malondialdehyde and membrane permeability
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Table 2 Correlation analysis among plant growth properties and physiological Indexes
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# P<0.05; * * P<0.01
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