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Physiological correspondence of four varieties of perennial ryegrass to drought stress
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Abstract: In order to study the drought resistance of different varieties of perennial ryegrass (Lolium perenne), four
perennial ryegrass varieties were selected, and turf quality was determined by hydroponic experiment in the greenhouse using
Macrogol 6000 (PEG-6000) to simulate drought stress. The physiological indexes of perennial ryegrass were determined,
such as turf quality, aerial growth and root growth, water content, chlorophyll content and antioxidant enzyme activity.
Results showed that after ten days of drought stress, the growth of the four perennial ryegrass varieties was obviously
inhibited, and the water content of the four varieties was decreasing. In addition, the activity of antioxidant enzymes such as
superoxide dismutase, peroxidase and catalase in the four varieties initially increased, and then decreased, and the content of
malondialdehyde increased. Ranking of drought resistance was carried out using membership function analysis. The results
indicated that the drought resistance of the four perennial ryegrass varieties ranked as: Pr521 > Vidas > Larking > Pr525.
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Figure 1 Perennial ryegrass turf quality and dead leaf rate under different degrees of drought stress
AN RS T2 BEZ 75 A (5] i A A [ Ak 3 2 1) 22 53 2 35 (P < 0.05), IR/ 5 7 B3R 7 AH [R] Ab B AS [R] b 2 ) 22 7 2 3 (P < 0.05); R IA.

Different capital letters indicate significant differences between the different treatments of the same variety at the 0.05 level, and different lowercase

letters indicate significant differences between different varieties of the same treatment at the 0.05 level; similarly for the following tables and figures.
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Table 1 Growth height and root length of perennial ryegrass under drought stress

PEGIKFE b EBAE K = E Aboveground growth height/cm WARAEKKE Root growth length/cm
conceEEaGtiom% HRS Lark ekl Vidas  Prs21 Pr525 BHRY Lark 45 Vidas  Pr521 Pr525
0 (CK) 7.67+1.47Ab 16.50+0.84Aa 14.67 +0.95Aa 7.13 £ 0.39Ab 10.31 £ 0.38Abc 10.47 £0.30Ab 9.26 £0.50Ac 13.35+0.99Aa
10 6.14+0.59ABc 15.42 £0.86Aa 11.92+0.35Bb 5.56 £0.77Bc  9.90 + 0.45Aab 8.95+ 1.00Bbc 8.38 £ 0.41ABc 10.50 + 0.48Ba
15 5.45+0.32BCc 13.85+.051Ba  9.21 +£0.19Cb 442 £0.16Cd 8.27+0.50Ba  8.00+£0.78Bca 7.76 £1.01BCa 8.97 +0.45Ca
20 433+0.38Cc 11.63+0.80Ca 7.25+0.42Db 3.75+0.46Cc  7.07+0.05Ca  7.124+0.39Ca 6.79+0.84Ca  7.72+0.42Da
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Figure 2 Water content and chlorophyll content in perennial ryegrass under drought stress
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Figure 3 Malondialdehyde and H,0, content of perennial ryegrass under drought stress
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Figure 4 Superoxide dismutase activity of perennial
ryegrass under drought stress
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Figure 5 Peroxidase activity of perennial ryegrass
under drought stress
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under drought stress
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Figure 7 Ascorbate peroxidase activity of perennial
ryegrass under drought stress
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Table 2 Comprehensive evaluation of tolerance of four varieties of perennial ryegrass to drought stress

HEKAEFFEFR Growth physiological index H R Lark 415 M Vidas Pr521 Pr525
EBER R Turf quality 0.39 0.30 0.46 0.44
i3 Dead leaf rate 0.51 0.51 0.50 0.27
A K m E Aboveground growth height 0.39 0.54 0.43 0.46
R RA KK JE Root growth length 0.51 0.45 0.55 0.40
Hb #8457 7K & Aboveground water content 0.51 0.61 0.60 0.51
IH4¢ 24 & Chlorophyll content 0.50 0.47 0.55 0.39
B EAL YL B IE T SOD activity 0.50 0.39 0.56 0.42
I B TE T POD activity 0.46 0.45 0.38 0.35
I EALE S % CAT activity 0.38 0.50 0.51 0.48
PR MR F ALY TS 1 APX activity 0.39 0.53 0.30 0.42
MDA % & MDA activity 0.63 0.50 0.54 0.40
H,0,% & H,0, activity 0.58 0.57 0.48 0.58
SEH51H Average value 0.479 0.485 0.488 0.427
it F6E 71HEF Rank of drought tolerance 3 2 1 4
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