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Study on the Identification of the Drought Resistance of
Elytrigia repens and E. intermedia at Seedling Stage

ZHANG Guofang, MENG Lin, MAO Pet-chun
(Beijing Research and Development Center for Grass and Environment, Beijing 100097, China)

Abstract: Seventeen gemmplasm and materials of E. repens (L) Nevski and E. intermedia (Host) Nevski

from 9

different countries were chosen for the identification of the drought resistance with soil drought stress methods at sunlight

greenhouse. Drought resistances of 17 germplasm and materials at seedling stage have been all evaluaed through the

analysis of physiological and biochemical parameters of relative water content, cell membrane permeability, free

proline

content and malondaildehyde content in the leaves of these plants. The results showed that 17 germplasm and materials

were classified into 3 groups, strong drought resistance, moderate drought resistance and weak drought resistance, ae-

cording to the variation rates of the related parameters.
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1.1 sources Information Network)
1 8 16
1 17
Tab. 1 17 tested germplasm and materials of E. repens and E. intermedia
No Species Gemplasm and materials Original areas or countries Original 1D
1 Clarke Saskatchewan, Canada PI578694
2 Elytrigia. intermedia Slate Nebraska, United States PI578693
3 Greenar Washington, United States PI578691
4 VIR 103 Temyuk, Russian PI618798
5 D2111 Chimk ent, Kazakhstan P1440026
6 Reliant North Dakota, United States PI556987
7 Ag2 Constanta, Romania P149468 6
8 2 Inner Mongolia, China 2
9 D-1483 Stavropol, Russian P1440074
10 E. repens D-3244 Wroclaw, Poland PI531747
11 D-1987 Dzhambul Kazakhstan P1440084
12 AJG-320 Cherga, Russian PI598744
13 X93035 Xinjiang, China PI595136
14 699 Qala Shaharak, Afghanistan PI317409
15 DF-3175 Xinjiang, China PI531746
16 1 Xinjiang, China 1
17 D-939 Semnan, Iran PI1401313
1.2 )
1.2.1 2004 3 ,
14 5 5 , 10
2 2 2 2 1
R 211 , , 10 , 1
20 cm, 18 cm s 3 kg( R ,
) 2 2 2
3~ 4 , , 3 ,
12d 0,4,8,12d
9 s 19 O ’ 2 é:[{j: E /\ *
7: 30~ 8: 00, %}?ﬂ Fr
2 3 21
1.2.2 (Rela- 2 :
tive Waer Content, RWC) s s
(9. 8
[10] , ( Relative Electri- , ,
cal Conductivity Rate, REC) 11.55% , 8 12 4d
; ( Free Proline Ag2 ,
Content, Pro) L1l s s 67.72%  Slate, Greenar, D—
(Malondialdehyde , MDA) 2111, Reliant, Ag-2, AJG-320 12
L1 88. 48% ~ 89.40%,
1.2.3 SAS )
s , Excel VIR103, D-3244, D-1987, 699, D-939
, , D-3244 96. 40%
1.2.4 31.12% ,
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Tab. 2 The change of relative water content under drought stress
! %
Gemplasm and Relative water content Variati /%, S
materials 0 d(A) 44 8 d 12 d(B) ariation ratio core
Clarke 93.53 89.39 92.57 77.19ab 17. 48 8
Slate 95.19 94. 48 92. 68 88.63a 6. 89 10
Greenar 94.17 94.29 94.17 88.48a 2. 86 10
VIR103 93.03 91.89 84.39 35.95de 61. 35 1
D-2111 95.82 94.19 93.92 89.28a 2. 65 10
Reliant 95.04 93.14 91.9%4 89.40a 5.93 10
Ag2 94.51 93.09 89. 41 89.31a 5. 51 10
2 95.20 93.60 88.03 64. 37 abed 32. 39 6
D-1483 95.48 92.77 87. 80 51. 96beed 45. 58 4
D-3244 96. 40 93.60 91.91 31. 12¢ 67. 72 1
D-1987 96. 01 92.87 86. 19 41.95de 56. 30
AJG-320 94.50 93.70 93.30 89.28a 1. 30 10
X93035 9. 64 92.31 88.51 73.23abc 22. 62 7
699 94.50 89.32 85.81 38. 86de 58. 88 2
DF-3175 95.87 92.87 88.62 79.22ab 17. 37 8
1 93.82 93.07 91.07 64. 06abed 31. 72 6
D-939 95.25 93.63 84. 25 45. 21 cde 52.53 3
: P< 0.05 : X= (A= B)/AX 100, 3,4,5
Note: Different small letters in the same column mean significant difference (P< 0. 05); X= (A— B)/ Ax 100; the same as table3, table4, table 5
2.2 VIR103, D-1987, 699 8
3 , 17 8 ,
3
Tab. 3 The change of the relative eectrical conductivity rate under drought stress
! % /0
Gemplasm and The relative electrical conductivity rate Variati /'7 S
materials 0 d(A) 44 8 d 12 d(B) ariation ratio core
Clarke 8 95 21. 00 21.39 25.03 e 179. 66 6
Slate 6.25 17.71 19.62 20.83 de 232. 98 4
Greenar 9.48 13.44 15.27 17.51 ef 84. 58 9
VIR103 14.40 22.97 23.39 58.70 a 307. 59 2
D-2111 13.44 15.02 17.82 21.21 def 57.76 10
Reliant 10. 36 13.74 18.53 23.04 def 122. 36 8
Ag2 12.24 14. 18 17.98 20.93 70. 95 10
2 7.62 14. 46 15.16 20.57 de 169. 98 7
D-1483 7.92 14.91 18.45 21.93 de 177. 06 6
D-3244 10.49 14.03 17.34 24.92d 137. 49 8
D-1987 11.42 13.63 22.20 56.39 a 393. 83 1
AJG-320 9.28 12.78 17. 64 23.26 ef 150. 69 7
X93035 9.08 12.73 18.45 26.00d 186. 42 6
699 10.02 15.39 17.38 44.82b 347. 31 1
DF-3175 6.83 12.26 17.13 21.84 de 219. 94 5
1 8.90 13. 67 13.64 20.28 de 127. 78 8
D-939 9.76 11. 56 20. 51 33.98 ¢ 248. 08 4
2.3 6.87 e/ g 12d 287544 Mg/ g,
4 300 ,
, , 17 , Ag-

12d

Ag-2,

2, 1,AJG-320, Greenar
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Tab. 4 The change of the free proline content under drought stress
- (Mgg) /%
Gemplasm and Free proline content Variation raf'o Seare
. arie at1 '
materials 0 d(A) 44d 8d 12 d(B)
Clatke 10.99 53.34 141.79 1367.86 ef 12 343.35 3
Slate 32.14 38.05 563.70 1632.02 d 4 977. 15 1
Greenar 9.53 66.75 495. 44 2550.76 b 26 668. 55 7
VIR103 31.13 39.42 447.71 367.84 i 1 081.47 1
D-2111 27.43 123.98 221. 69 1820.51 o 6 536.81 2
Reliant 7.76 31.54 133.72 1678.65 d 21 539.87 6
Ag2 6.87 29.69 238.47 2875.44 a 41 784.93 10
2 8.50 46. 15 258.87 1271.18 f 14 863. 54 4
D-1483 7.46 60.42 112.62 902.77 ¢ 12 004. 11 3
D-3244 9.03 24.85 145.78 638.54 h 6 974.62 2
D-1987 7.09 130.25 327.56 1139.96 fg 15 981.33 4
AJG-320 10.92 229.06 711.22 2874.45 a 26 226.20 7
X93035 10. 61 28.74 151.03 517.99 hi 4 783. 14 1
699 10. 68 28.41 153.79 1561.73 de 14 521.94 4
DE3175 9.55 17.81 217.28 500.98 hi 5 143.56 2
1 6.50 124. 50 208. 95 2042.43 ¢ 31 316.87 8
D-939 29.06 26. 60 357.17 539.37 hi 1 756.04 1
2.4 Hmol/ g, X93035 22.04 Hmol/ g 141. 38
5 s HPmol/ g; 12
R , R Clarke, R " D-3244, D-2111
Slate, 33.88% 29.81%:; s 5
12 R 1228.43%  987.09%
R VIR103 29. 42 Pmol/g 134.73
Tab. 5 The change of the malondialdehyde content under drought stress
/ (Fmol/ g)
Gemplasm and Malondialdehyde content Varidi / %, S
materials 0 d(A) 4d 8 d 12 d(B) ariation ratio core
Clake 29.72 32.33 33.18 39.78 e 33.88 10
Slate 34.14 40.90 44. 31 44.31 de 29. 81 10
Greenar 14.93 21.94 18. 65 39.18 de 162. 48 9
VIR103 29.42 33.37 38.11 134.73 a 358. 04 8
D-2111 3.48 18.10 21.39 37.86 de 987.09 3
Reliant 10. 54 20.59 17.99 43.69 de 314.42 8
Ag2 20.63 39.26 31.65 55. 11 cde 167.21 9
2 18.38 32.13 19.78 38.26 de 108. 19 10
D-1483 11.29 24.95 24. 64 65.45 bad 479. 49 7
D-3244 4.71 19. 46 28.56 62.53 bad 1 228.43 1
D-1987 35.88 21.39 38.63 85.26 b 137. 61 10
AJG-320 13.55 17.39 14.73 46.70 de 244.72 9
X93035 22.04 21.20 24.79 141.38 a 541. 42 6
699 23.65 20.21 25.29 58.25 bede 146.24 10
DF-3175 12.38 14.97 20.73 49.56 de 300. 37 8
1 13.41 26.72 31.62 57.22 bede 326. 67 8
D-939 26.36 35.02 31.70 83.54 be 216. 90 9
2.5 (06
, 17
, 17
Ag-2, Greenar, AJG-320, Reliant, 1, Clarke, 2, D-2111,
4 Slate, DT-3175, D-1483, X93035, D-1987, 69, D-939,

VIR103, D-324

?
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, 2, Clarke , D-2111, Slate, DI'-3175,
6 17

Tab. 6 The comprehensive assessment on the drought resistance of 17 tested germplasm and materials under drought stress

Germplasm and Score for every index Classifying
materials Sum score Sort order grades .for drought
RWC REC Pro MDA resistance
Clarke 8 6 3 10 27 6 II
Slate 10 4 1 10 25 9 II
Greenar 10 9 7 9 35 2 I
VIR103 1 2 1 8 12 16 I
D-2111 10 12 2 3 27 8 II
Reliant 10 8 6 8 32 4 I
Ag-2 10 10 10 9 39 1 I
2 6 7 4 10 27 6 II
D-1483 4 6 3 7 20 11 II
D-3244 1 8 2 1 12 16 il
D-1987 2 1 4 10 17 13 I
AJG-320 10 7 7 9 33 3 |
X93035 7 6 1 6 20 11 II
699 2 1 4 10 17 13 il
DI-3175 8 5 2 8 23 10 II
1 6 8 8 8 30 5 I
DB-939 3 4 1 9 17 13 il
.1 S s 1T
Note:I means strong drought resistances; [Imeans moderate drought resistances ; [[Imeans weak drought resistances
[ 16~ 19]
3 itk
5 N s ’
2 2 2 1 2 b
AJG-320; 3, :
Ag-2, Greenar  Re- >
liant ", MDA
[ 12.13] 211
[14,15] ,
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