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Growth responses and ion regulation of Agrostis stolonifera L. to trinexapac-ethyl
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ABSTRACT

Plant growth regulators can improve plant growth under environmental stress conditions. Effect of trinexapac-ethyl
(TE) on growth response, soluble sugars content (SSc), proline and ion regulation were investigated in creeping
bentgrass (Agrostis stolonifera L.) under salinity stress. The four salinity levels were applied at rate of control, 5, 10,
and 15 dS/m with NaCl and TE treatments were applied with a hand sprayer at three times, biweekly at rate of 0, 60,
120, and 240 mg/100 m™. Salinity, significantly increased SSc, proline content, leaf and root Na*, leaf K*, leaf Na/K
and root Na/K rates but root K*, root length density and relative water content (RWC) decreased. Also, Foliar
application of TE increased RWC, root length density, SSc, proline, leaf and root Na* and K* concentrations, Na/K as
well as leaf and root ratios. Results indicated that taking up more of the K*, maintaining a high K* concentration in
the leaves and reducing the Na* being transferred from the roots to the shoots could be the mechanisms for Na* and
K* regulation for salinity tolerance in creeping bentgrass.
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1. Trinexapac-ethyl
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1. Creeping bentgrass
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Table 1. Analysis of variance of trinexapac-ethyl and salinity levels on growth and physiological characteristics of
creeping bentgrass

Source of Variation df RWC Shoot growth Root length density Soluble sugar Proline
Trinexapac-ethyl 3 125.76 30.61 367.53 1.22
Salinity 3 3394.43” 33537 2156.72” 2917
Trinexapac-ethyl x Salinity 9 138.30 ™ 6.12"™ 36.99 ™ 0.04™
C.V. (%) - 7.13 16.48 14.48 10.10

Sl e BWS sy g ao )3 )V Lozl e )8 ls ee BT NS g s

** ns: Significant difference at 1% probability level and non significant difference, respectively.
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Table 2. Analysis of variance of trinexapac-ethyl and salinity levels on leaf and root Na and K concentrations of
creeping bentgrass

Source of Variation df Leaf K Leaf Na Leaf Na/K Root K Root Na Root Na/K
Trinexapac-ethyl 3 147.50 583.21 0.09 4.47™ 533.83 51.77
Salinity 3 1301.737 3825577 0.75" 32.46™ 7956.65™ 454,62
Trinexapac-ethyl x Salinity 9 11.24™ 0.01™ 1.23™ 153.79 ™ 5.85™
C.V. (%) - 9.82 8.68 21.13 9.54 14.84

Ol sire WS gy g auoy0 ) Jleixl mhaw )5l cixe B NS g e

** ns: Significant difference at 1% probability level and non significant difference, respectively.
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Figure 1. Mean comparison of interaction of trinexapac-ethyl and salinity treatments on shoot growth in creeping bentgrass
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Figure 2. Mean comparison of trinexapac-ethyl on RWC (a), root length density (b), soluble sugar (c) and proline (d)
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Table 3. Mean comparison of trinexapac-ethyl on leaf and root Na and K concentration (mg/g DW), leaf Na/K and
root Na/K rates of creeping bentgrass

Trinexapac-ethyl (mg.100 m?) Leaf K Leaf Na Leaf Na/K Root Na Root Na/K
0 35.35¢C 38.13¢c 1.05b 11050 b 155b
60 39.10 be 42.03¢c 1.04b 110.03 b 16.46 b
120 41.63 ab 47.41b 111b 111.80 b 16.36 b
240 4344 a 54.21a 1.23a 124.03 a 20.17 a
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Table 4. Mean comparison of salinity on leaf and root Na and K concentration (mg/g DW), leaf Na/K and root Na/K
rates of creeping bentgrass

Salinity (ds/m) Leaf K Leaf Na Leaf Na/K Root K Root Na Root Na/K
Control 28.46d 21.14d 0.74c 9.19a 75.54 b 88lc
5 35.03¢ 43.45¢ 1.24ab 8.08 a 12651 a 16.11b
10 43.61b 55.78 b 1.28a 6.07 b 129.08 a 2156 a
15 52.43a 61l4la 117a 5.74 b 12523 a 22.01la
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