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Abstract:s:In order to select forage resources with strong cold resistance, the experiment was carried out

with Roegneria pauciflora Tongde, Alopecurus pratensis, Roegneria grandiglumis, Bromus inermis,

Agropyron cristatum , Elymus breviaristatus Tongde as the research material. The germination rate of for-

age seeds under different temperature treatments was studied. Under the condition of artificial temperature

control, cold acclimation, freezing treatment and reviving was performed on the grass at seedling stage. The

contents of MDA, soluble sugar and proline in six forages at these stages were determined. The results

showed that the content of MDA increased significantly after cold resistance training,the contents of solu-

ble sugar and proline increased after cold resistance training and freezing treatment,and decreased after re-
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turning to green. The membership function method was used to evaluate the cold resistance, the order of
the coldness is: Bromus inermis > Alopecurus pratensis >Roegneria pauci flora Tongde™> Elymus brevia-
ristatus Tongde>>Agropyron cristatum >>Roegneria grandiglumis. This study provides a theoretical basis
for species selection in the restoration of degraded alpine grassland.

Key words: Grass forage; Cold resistance; Germination rate; MDA ; Soluble sugar;Proline
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Table 1 Test materials
Material Source

Roegneria pauci flora Tongde
Alopecurus pratensis
Bromus inermis
Roegneria grandiglumis
Agropyron cristatum

Elymus breviaristatus Tongde

Qinghai Province Pasture Breeding Farm
Qinghai Provincial Grassland Station
Qinghai Provincial Grassland Station
Qinghai Provincial Grassland Station
Qinghai Provincial Grassland Station

Qinghai Province Pasture Breeding Farm
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Table 2 The germination rate under different temperatures /%
Species Germination rate  Germination rate  Germination rate  Germination rate
o o o . Average
0°C 5C 10°C 15°C
Roegneria pauci flora Tongde L0E5.7¢ 47.0+6. 6" 22.549.1° 56.5+6.0° 34.34+19.8
Alopecurus pratensis 29.0+£5. 3¢ 70.54+17. 9 89.0+3.5" 91.04£2. 6° 69.9427.1
Bromus inermis .0+£6. 3¢ 36.047. 8" 46,5475 58.0+9. 9% 38.14+18.9
Roegneria grandiglumis 542, 5¢ 28.0+4. 6° 10. 0+1. 6° 16.5+1.9" 14.8+9.4
Agropyron cristatum .0+0.0° 4. 543,40 7.0£2.0" 10. 541, 9° 5.544.4
Elymus breviaristatus Tongde 5+7.9¢ 30.549. 8P 24.0+7.1" 51.0415. 5% 30.8+16.1

(P<<0.05),

Note: Different lowercase letters indicate significant difference at the 0. 05 level, the same as below

2.2 6
2.2.1
(69.5%) >

(64.

3%) >

(51. 6%) >
47. 4% > (32. 8%) >

(19.7%), 1 .
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Table 3 MDA content under different treatments
MDA/pmol « g7!
Species
CK Cold acclimation Freezing treatment Reviving
—15.00 —10. 00 —15.00 —10.00

Roegneria pauciflora Tongde 7.92+0.060 8.3340.01¢ 12.4640.03* 10.34=40.02¢ 12.3740.02> 10.0540.02¢

Alopecurus pratensis 3.7740.02"  6.45+0.02¢ 9.44+0.01¢ 8.2540.02¢ 12.8740.02* 11.97+0.01"
Bromus inermis 4.93+0.03" 6.7540.02¢ 10.0340.01¢ 8.86+0.02¢ 12.164+0.01* 10.78+0.02"
Roegneria grandiglumis 8.14+0.02" 9.0540.03° 13.5840.03" 12.37+0.02> 12.25+0.02¢ 11.154+0.02¢
Agropyron cristatum 9.76£0.03" 11.06=£0.01¢ 17.76=40.02* 15.24+0.04¢ 16.05+0.02> 14.77+0.02¢

Elymus breviaristatus Tongde 7.04+0.020 7.8740.02¢ 12,1740.02> 9,9540.02¢ 14.3440.04* 11.26+0.02¢

4

Table 4 Soluble sugar content under different treatments

Soluble sugar/mmol * g

Species

CK Cold acclimation Freezing treatment Reviving

—15.00 —10. 00 —15.00 —10. 00

=)
—

Roegneria pauci flora Tongde 2. 27240, 00¢ 5.82+0.00" .884+0.01* 6.94+0. 03" 5.26+0.00° 5.44+0.01*

Alopecurus pratensis 3.0540.009 4,2540.02¢ 5.93%0.01" 5.34%0.02" 7.97+0.01*  8.4740.00°
Bromus inermis 2.3840.011 5,98+0.00°¢ 7.8440.00"  7.85+0.02" 8.82+0.01* 6.9140.02%
Roegneria grandiglumis 1.85+0.01¢ 4,0340.01" 6.06+0.01° 6.79+0.02° 5.68+0.01* 5.79+0.00%
Agropyron cristatum 1.50£0.01¢  3.94740. 00" 5.96+0. 03" 6.05+0.02° 5.97+0.01* 5.98+0.01*
Elymus breviaristatus Tongde 2.13740.02¢ 5,56+0.02P 6.58+0.01° 6.63+0.01° 5.3440.02* 5.5740.01*
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Table 5 Proline content under different treatments

Proline/pg + g™!

Species
CK Cold acclimation Freezing treatment Reviving
—15.00 —10. 00 —15. 00 —10. 00
Roegneria pauciflora Tongde 3.4340.07¢ 4.7440.01¢ 15.2440.03* 14.4840.03> 8.7540.02¢ 9.57+0.04¢
Alopecurus pratensis 3.55+0.02¢ 12.67+0.02° 10.8740.02> 9.45+0.02¢ 8.15+0.02¢ 8.5640.03¢
Bromus inermis 3.8540.02¢ 7.76+0.02¢ 15.3840.01* 14.3840.02> 9.35+0.03° 10.8440.03¢
Roegneria grandiglumis 3.4540.02¢ 4.65+0.03¢ 11.7540.01* 9.254+0.02" 5.64+0.02¢ 6.37+0.03¢
Agropyron cristatum 4.354+0.03° 5.16%+0.02¢ 9.85+0. 03" 8.5740.03" 7.26+0.02¢  7.6540.02¢

Elymus breviaristatus Tongde 3.47+0.02¢ 4,4640.03¢ 14.77+0.02* 12.36+0.01> 11.16+0.03° 9.1540.03¢

2.3 : > >
6 , > > = o
6 6

Table 6 Synthetic evaluation of cold resistance character of six forage grasses

Species Germination rate MDA content  Soluble sugar Proline Total membership function value
Roegneria pauci flora Tongde 0. 44 0.43 0.47 0.48 0. 45
Alopecurus pratensis 0.52 0. 38 0.51 0. 44 0.47
Bromus inermis 0. 50 0. 40 0.54 0.54 0.49
Roegneria grandiglumis 0. 36 0.48 0. 45 0. 40 0.42
Agropyron cristatum 0.35 0.53 0.43 0.41 0.43
Elymus breviaristatus Tongde 0. 39 0. 44 0. 46 0. 46 0. 44
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