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Physiological Evaluation of Drought and Heat Resistance for 21 Tall Fescue Tirfgrass
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Abstract: 21 tall fescue cultivars were treated under simultaneous drought and heat stress in rair shading
greenhouse. Turfgrass quality was evaluated and leaf relative electrolyte leakage, relative water content,

superoxide dismutase, catalase activity, and malondialdehyde content were measured. Results indicate that
turfgrass quality, relative water content, superoxide dismutase, and catalase activity of each cultiva
showed a decreasing trend, while leaf relative electrolyte leakage and malondialdehyde content showed an
increasing trend. Moreover, the decreasing amount of relative water content, turfgrass quality, superoxide
dismutase, and catalase activity and the increasing amount of leaf relative electrolyte leakage, and malondr

aldehyde content for Pixie, Tomcat, Fire phoenix, Ruby, Houndog V, Mustang II, and Arid IIl were
lower (P< 0.05) than those for Avalon, Apache, Arabia, and Triple yield, which suggest that the drought and
heat stresses caused heavier injury to Avalon, Apache, Arabia, and Triple yield than other tall fescue cult

tivars. T hrough hierarchical clustering analysis, 21 tall fescue cultivars were clustered into three drought
and heat resistance grades. Pixie, Tomcat, Fire phoenix, Ruby, Houndog V, Mustang II, and Arid III
were clustered in the relative drought and heat resistance group; Crossfire I, Tulsa, Bingo, Barlexas, Olga,

Gooden, Watchdog, Jaguar II, Safari, and Quest were the moderate drought and heat resistance group;

Avalon, A pache, Arabia, and Triple yield were the low drought and heat resistance group. T heresults of
the study will provide the theoretical evidence for turfgrass screening and introduction in arid regions.

Key words: Tall fescue; Drought resistance; Heat resistance; Physiological response; Hierarchical cluste
ring analysis
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Table 1 Measurement value of 21 commercial tall fescue cultivars before and after 25d drought and heat stresses
Leaf relative Electrolyte Turf qualiy Su,pemXide Calala'se Malondialdehy de
water content leakage dsmutase (Hmol* min~ 1+
Cultivar (%) (%) (score) (mits® mg 1 proten)  mg D poteiny "0 E W)
0d 25d 0d 25d 0d 25d 0d 25d 0d 25d 0d 25d
2 Crossfirell 8.9 55.8% 9.0 290 7.8% 2.60%F 4490 1360k 181 30 26 gfeh @3, 5hdd 330, 30
Tulsa 84, 2f¢eh 56. 5¢ 7.2f 31.8« 7.72 2. 4edely 44, 2 10. 58h 188. 2ab 29, gedef 65.5:bede 34, 2deleh
Bingo 83.0¢ 56. 6 8.5d 32.1d 7.62 2. (elh 47. 3 15.3:bedel 182 Zabed 26 Gefehi 73 4ab 333. 60k
Barlexas 90. 4be 54.9%h 7,00 32.9¢ 7.72 2, 2defg 46. 1 14.2¢defe 189, 32 27. 4defehi = 47 7éh 335. (e
Avalon 84.9¢le 31. 91 9. 1be 41.32 7.92 LV 45, 9b 5.6 171. 54 11.2 44, 7h 378. (#
Apache 85.8¢f 43. 8i 9.82 38.8b 8.08 1. 3i 42,20 7. 2hi 180, 2aled 12, () 54.0%h 366. 5:be
Olga 86.5%! 53. 3¢ 9.0be 33.0¢ 8.78 1. Ofehi 44, 7 10. 8feh 182, 2aked 25 3hi 55.6%gh 3571, Jabd
Gooden 87.2% 53. 3¢ 8.0¢ 32.8¢ 7.82 1. gehi 47. 1 15. 6bede 170, 3d 26, 2ehi 49.9¢h 333. 5cde
Watchdog 91.6% 59. 5& 5.1h 28.8f 7.52 2. (fgh 46. 1 16. 1@bed 176, 2bed 3, Sede 56. 7 318. 6lcleh
3 Jagua Il 88.6% 61. 0«d 6.78 30. 344 8.08 2. (elh 47. 7 14.3bedely 177, Zabed 26 Sefghi 63 gabekl 340, ghed
Safai 2.1 57. 4 5.1h 31. 6% 7.62 2, 2defg 46. 6 11.5¢eh 175, 6bed 27 (efehi 65, Gabed 326. 5defe
Pixie 90. 9:be 68. 22 7.1% 20.8h 7.52 4. 3 42,20 18. 3abe 171. 61 30. 3 58. 8kfg 261. 3i
Tomcat 86.8% 655" 6.8t 2.gh 780 3 1P 48. 3 18.80 180, 2 348 65.4%0k 29 7ehi
Quest 85.2  s;.8h 7 2927 8@ 1. gt 46,00 14290 74 300 25 @l 73 31, 6l
Aabia & .0" 364 ggd 30 g0 LU 482 7.9M 170 2¢ 10.4 57.8%e 377 97
Fie phoenix 2.0" 664" 5.2h 21,78 7.6 2. bed 42,2 17.8%0d 176 400 33 ¢ 70.9%c 279 9
(uby) 85.6¢ 65. 1t 7.7¢ 22.9¢h 7.88 2. 4edefg 46. 13 16.2abed 178 3aked 28 7defeh 70 Fabe 287. 7hij
5  Houndog V 90. 1be 65. 8ab 7. 11 22.8¢h 7.88 2. Shedef 42, gb 18. 1abed 184, gabe 26, 2fehi 61, 5cdf 294, 3fehij
Tiple yield 93.12 40. 21 7. 11 38.8b 8.02 1. shij 46. 13 8.6hi 181. 3abd 23 5 45.4h 371. 9ab
Mustang I 87.2% 66. 4% 7,008 23.4¢ 7.72 2. gbed 45. 0> 19.12 188.2ab 3], g4bed 74 9a 281. 4
3 Aid III 85.9¢ 62. 3cd 9.4 23.88 8.02 2. gbe 46. 0 16.73bcd 182, 3aked 29 Sedefg 54 gefeh 299, (rfehi
LSD 0.05 2.39 2.969 0.416 2.482 0.574 0. 629 0. 592 4.595 189. 3 4. 117 11.176 36. 762
: (P< 0.05
Note: M eans with different letters in the same column are significantly different at the 0.05 level
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of 21 commercial tall fescue cultivars
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