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Study on Breaking Resistance Characteristics of Four Kinds of Plants’ Lateral
Root Branch During the Vigorous Growth Period

LIU Pengfei' , LIU Jing' ,ZHANG Ge? ,ZHANG Xin® ,ZHU Honghui' , LI Youfang'
(1. Institute of Ecological Environment, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010010; 2. Experimental Center for
Desert Forestry,Chinese Academy of Forestry, Dengkou, Inner Mongolia 015200; 3. Institute of Water Resources for Pasturing Area of the
Ministry of Water Resources, Hohhot,Inner Mongolia 010010)

Abstract: At the vigorous growth period, with the 3—4 year-old Caragana korshinskii , Salixz psammophila , Hip pophae
rhamnoides and Artemisia sphaerocephala as the research objects, used the TianYuan-8000 test instrument to test the
breaking resistance and the breaking strength of the four plants. The test roots both were that the upper straight root
branched two lower straight roots through the lateral root branch. The results showed that the lateral root branch of four
kinds of plants all were the weak part of test roots,and its breaking resistance was not as good as the upper straight root
and the two lower straight roots. The breaking resistance and the diameter of lateral root branch were the positive
correlation of power function,and the breaking strength and diameter were the negative correlation of power function.
The breaking strength of the four kinds of plants compared: Caragana korshinskii (31.47 £ 7.68) MPa > Salix
psammophila (17. 27+1. 90) MPa>>H;i ppophae rhamnoides (3.76 £1.07) MPa>>Artemisia sphaerocephala (2.1010. 28) MPa.
Keywords : roots;lateral root branch;breaking resistance characteristics
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M 0.1 mg/L N 0.3 mg/L B, POD i ¥ 3 % &
0. 5 mg/ LAt fifi & ik B gk &3 K POD TEMEFF 460 . H
W, R EE R 0. 3 mg/L 1) SA BEME BT 2L R R4 5 H
POD ¥ 3% 4 215.29 U/mg, kb CK % B & 3 in T
21. 34 % (P<<0.01), 1 0. 7 mg/L AbFR 5 ¥ POD 5 1 &
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Fig. 1 Effect of POD activity on exogenous substance
SA to Rhodiola kirilowii seedlings
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Fig. 2 Effect of SOD activity on exogenous substance
SA to Rhodiola kirilowii seedlings
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R AbFE 0.5 mg/L 54b3E 0.7 mg/L Z[HiAE R B &
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Fig. 3 Effect of CAT activity on exogenous substance

SA to Rhodiola kirilowii seedlings
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25 . E K (P<0.05),
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Fig. 4 Effect of MDA content on exogenous substance
SA to Rhodiola kirilowii seedlings
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TRRRE Ca™ -ATP {12 0t S 3 98 J5 U 55 i A8 A S 3
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W E, IUAT Ca™ -ATP J& L CK 8K T 47.36%6, Ik
JEREE SA WREERIE N TE A WA R, [HALFE 0.5 mg/L
HIRT SR R B Ca™* -ATP TE M AL 3 CK R 3 n T
26.31% ., SA HeBEHE N Z AL B 0. 7 mg/L A, i SR 4A i
Ca™" -ATP 7% MWk 55 2 & K fH H b CK #% & 2 FE 1K
13. 16 % (P<<0. 01),
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Fig.5 Effect of Ca®t-ATP enzyme activity on exogenous

substance SA to Rhodiola kirilowii seedlings
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RAHERARRRE Mg™* -ATP {0 2 PR H Se 58 Ja vk 55 A A8
eSS ALH 0. 3 mg/ L B BRRH 415 KAt 44 Ca™* -ATP
TR 1 3R B R, B B Mg™t - ATP & #E L CK KT
50.00%%, M/ BEE SA & BE R In, & Ve B W v, (R AL
P 0.5 mg/L [ RE Mg® -ATP EHEF CK, SA
VBRI Z AL HE 0.7 mg/ L i, rH4R A Mg™* -ATP 544
V5 2 B ARAEL A 0. 21 pmol(PD) « mg ' (Pro) * min ', [t
AbFE CK 4% i3 2 B 25. 00% (P<<0. 01),
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Fig. 6 Effect of Mg -ATP enzyme activity on exogenous

substance SA to Rhodiola kirilowii seedlings
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Effect of Exogenous SA on Physiological Conditions and Membrane Damage of
Rhodiola kirilowii Seedling Under Stress of Low Temperature

HE Shuling, MA Lingfa, YANG Jingjun,CHANG Yuwei

(Institute of Alpine Ecosystems,Gansu Normal University for Nationalities, Hezuo,Gansu 747000)

Abstract: Taking Rhodiola kirilowii seedlings as test material,under the low temperature at 0°C ,the effect of exogenous
SA on activities of three antioxidant enzymes including CAT , SOD and POD, MDA content and membrane damage of
Rhodiola kirilowii were studied. The results showed that under stress of low temperature at 0°C, exogenous SA at
different concentrations could elevate activities of CAT , POD and SOD in leaves of Rhodiola kirilowii seedling to some
extents,decreased MDA content of leaves to some levels and enhanced activities of Ca’t -ATP enzyme and Mg?" - ATP
enzyme in the chloroplast membrane at variable degrees. Under the stress of low temperature, exogenous SA would
decrease production of MDA which was a kind of membrane lipid peroxidation product, enhance activities of Ca’t - ATP
enzyme and Mg?" -ATP enzyme in the chloroplast membrane and ease damage to the cell membrane by enhancing activity
of antioxidant enzyme, content of antioxidants and osmolytes, which could improve capabilities of Rhodiola kirilowii
seedling to resist low temperature, where the appropriate concentrations of exogenous SA ranged from 0.1 mg/L to
0. 3 mg/L and the most appropriate concentration of SA was 0. 3 mg/L.

Keywords : Rhodiola kirilowii ;stress of low temperature;exogenous substance; membrane damage; physiological condition
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