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Evaluation of Cold-resistance of 19 Plateau Shrubs
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810016; 2. Qinghai Plateau Key Laboratory of Tree Genetics and Breeding, Qinghai University, Xining, Qinghai 810016; 3. Qinghai Eco-
nomic Research Institute, Xining, Qinghai 810008; 4. Qinghai Research Center of Ecological Civilization, Xining, Qinghai 810008 )
Abstract [ Objective] To reveal the physiological response and cold resistance of 19 plateau shrubs to low temperature stress. [ Method ] Tak-
ing annual branches of seedlings as materials, the effects of low temperature treatment (= 5 C, = 15 °C and - 25 °C) on the relative conduc-
tivity, superoxide dismutase (SOD) activity, peroxidase (POD) activity, malondialdehyde (MDA) content and proline content of the tested
tree species were studied, and the cold resistance of the tested tree species was comprehensively evaluated by membership function method.
[ Result ] The results showed that the relative electric conductivity (REC) increased with the development of the stress levels. For most of the
testing species, the activity of leaf superoxide dismutase (SOD) and peroxidase (POD) first increased with stress level, and peaked at stress
treatment of =15 °C or =25 °C. The content of proline in most tree species increased with the aggravation of stress, while the content of MDA
increased first and then decreased or gradually increased. The content of MDA increased first and then decreased or gradually increased. The
order of cold-resistance from high to low was as follows: Myricaria laxiflora>Tamarix austromongolica> Rosa xanthina>Syringa oblata>Ulmus
pumila cv * Jinye’ >Salix chetlophila>Syringa sweginzowit>Rosa rugosa var. cathayensis>Viburnum farreri>Armeniaca sibirica>Ribes odoratum>
Hippophae rhamnoides> Forsythia suspensa>Paeonia suffruticosa>Sorbaria sorbifolia>PrunusCerasifera>Prunus Xcisterna>Amygdalustriloba>Syringa re-

ticulate. [ Conclusion | The study can provide a basis for screening shrub species suitable for urban garden cultivation in high altitude areas.

Key words Low-temperature stress ;Shrub ; Physiological index ;Subordinate function;Comprehensive evaluation
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Table 1 Background information of the tested shrubs

s i T4 PSS

No. Species name Latin name Collection place

1 FIEk Viburnum farreri ER N N ]
2 BT Syringa reticulata TSR %
3 P Sorbaria sorbifolia ERTHEERT
4 TlRis3 Amygdalus triloba EW BRI %
5 B Rosa xanthina EWTHAEERT S
6 EAwiEe Rosa rugosa var. cathayensis ERTREER)
7 EKTH Syringa oblata ER N %

8 ik Hippophae rhamnotides ER A

9 Law) Paeonia suffruticosa R A

10 H- 2800 Tamarix austromongolica R BT IE
11 pusiih Forsythia suspensa YEH 2 BUMN

12 IKAARL Myricaria laxiflora PE3g BBy

13 Ui T % Syringa sweginzowii F U0 BT

14 TR T Ribes odoratum g H

15 Ay Armeniaca sibirica ERTHEEERT
16 4 HH Ulmus pumila cv* Jinye’ ERTHEEERT
17 L2 Prunus cerasifera FA T U
18 LEIH-R AR Prunus X cistena ERTHTTBUF
19 =1} Salix cheilophila BN
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Note ; Different lowercase letters indicated significant difference under different levels of low-temperature stress (P<0.05)
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Fig.1 Changes of relative conductivity of the tested shrubs under low temperature stresses
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Note ; Different lowercase letters indicated significant difference under different levels of low temperature stress (P<0.05)
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Fig.2 Changes of MDA content of leaves of the tested shrubs under low temperature stresses
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Fig.3 Changes of superoxide dismutase activity of leaves of the tested shrubs under low temperature stresses
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Fig.4 Changes of peroxidase activity of leaves of the tested shrubs under low temperature stresses
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Fig.5 Changes of proline content of leaves of the tested shrubs under low temperature stresses
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Table 2 Comprehensive evaluation of cold-resistance of different shrubs

75 Sf)qe]is ﬁfxglf{ii%z MDA 5 fit SOD (ﬁ@ POD {ﬁﬁ Hﬁﬁ@i/ﬁ\ﬁ Cogfpiﬁtfsrive
No. name conductivity MDA content SOD activity POD activity Proline content evaluation
1 TR 0.894 1 0.581 0 0.847 2 0.833 4 0.870 1 0.805 2
2 H AR 0.597 6 0.969 7 0.782 1 0. 466 2 0.970 3 0.757 2
3 T 0.703 7 0.764 8 0.4318 0.254 6 0.584 4 0.5479
4 e 0.4310 0.592 3 0.685 3 0.569 2 0.3387 0.523 3
5 A 0.413 5 0.614 1 0.463 1 0.667 1 0.3957 0.5107
6 =2 ) 0.658 4 0.503 7 0.2393 0.083 6 0.895 2 0.476 1
7 Pusl T 0.1397 0.639 5 0.813 4 0.641 5 0.067 7 0. 460 4
8 21l 0.300 6 0.661 0 0.495 5 0.0112 0.808 0 0.4553
9 I 0.442 9 0.690 2 0.706 0 0.197 3 0.1838 1 0.444 9
10 HIESS 0.292 8 0.693 3 0.53717 0.1912 0.484 7 0.440 0
11 HRET 0.3158 0.6329 0.134 6 0.456 2 0.558 4 0.419 6
12 Vi 0.440 8 0.5112 0.481 4 0.317 2 0.206 8 0.3915
13 puii) 0.322 4 0.687 7 0.679 3 0.065 0 0.114 6 0.373 8
14 HIF 0.380 1 0.534 8 0.7222 0.054 8 0.161 3 0.370 7
15 379153 0.400 0 0.224 5 0.5122 0.058 7 0.6417 0.367 4
16 2tz 0.023 9 0.309 4 0.571 6 0.2855 0.635 6 0.365 2
17 LRI 0.229 5 0.620 9 0.563 7 0.239 4 0.101 3 0.350 9
18 a4 0.450 7 0.3742 0.7313 0.108 6 0.081 4 0.349 2
19 EOTH 0.236 7 0.086 1 0.5258 0.5572 0.124 4 0.306 0
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