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Effects of three exogenous substances on the physiological
indexes of tall fescue under salt stress

LIN Zhilin, HAO Tian, YU Jingjin, YANG Zhimin
(College of Agro-grassland Science, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)
Abstract: To determine the adaptability to salt stress, tall fescue (Festuca arundinace) was taking as the material to examine
the effects of three exogenous compounds such as potassium sulfate (K,SO,), glycine betaine (GB), and ascorbic acid (AsA)
on salinity resistance. Turf quality (TQ), relative water content (RWC), osmotic adjustment, electrolyte leakage (EL),
malonaldehyde content (MDA), ion content, and antioxidant enzymes were measured in tall fescue under non-stresssed and
salt stressed conditions. The results showed that spraying K,SO,4, GB, and AsA could improve salt resistance of tall fescue to
some extent. Overall, spraying GB had the best performance, followed by AsA. Compared with other treatments, spraying
GB improved the quality of tall fescue under salt stress more effectively and inhibited the decrease of relative water content
of leaves; however, leaves had higher osmotic potential and lower electrolyte leakage rate. In addition, GB treatment had a
significant effect in inhibiting the accumulation of malondialdehyde and H,0,, and delaying the decrease of catalase and
ascorbate peroxidase enzyme activities. Overall, this study confirms that exogenous GB treatment can improve the osmotic

regulation ability and activity of antioxidant enzyme on tall fescue, consequently improving the resistance of salt tolerance.
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Figure 1 Effect of three substances on phenotype of tall fescue under salt stress
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Figure 2 Effect of three substances on the turf quality of tall fescue under non-salt stress and salt stress
2R QK LSD A (P <0.05), Fon [ — WA A FAL B A 22 2 82, TR,

Bar represents difference among different treatments by least significant difference (LSD) test at the 0.05 level; this is applicable for the following figures.
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Figure 3 Effect of three substances on the relative water content of tall fescue under non-salt stress and salt stress
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Figure 5 Effect of three substances on the electrolyte leakage of tall fescue under non-salt stress and salt stress
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Figure 6 Effect of three substances on the ion content of tall fescue under non-salt stress and salt stress
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Figure 7 Effect of three substances on the MDA content of tall fescue under non-salt stress and salt stress
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Figure 8 Effect of three substances on the DAB staining observed in tall fescue under non-salt stress and salt stress
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	正常条件下，叶面喷施去离子水、K2SO4、GB、AsA处理的高羊茅叶片CAT酶活性并无明显变化，处理间也无显著差异(P &gt; 0.05)(图9)。在盐胁迫初期，由于受到NaCl胁迫，各处理高羊茅叶片CAT活性均明显上升，而后随盐胁迫时间的延长而逐渐下降。其中喷施K2SO4、GB、AsA处理后叶片CAT含量均在14 d时达到峰值，相较于0 d分别上升了55.45%、61.81%和51.92%，而后明显下降；喷施去离子水处理的叶片CAT含量在21 d达到峰值，相较于0 d上升了53.09%，后随之下降。盐胁迫处理35 d时，叶面喷施去离子水或K2SO4的高羊茅叶片CAT活性相较于28 d分别骤降40.93%和34.09%，而GB、AsA处理分别下降了7.92%和7.44%。
	正常条件下各处理高羊茅叶片APX酶活性均在1.21～1.23 nmol·(mg·min)-1，且处理间无显著差异(P &gt; 0.05)(图10)。在盐胁迫初期，APX活性受到NaCl诱导上升，而后随着盐胁迫时间的延长逐渐下降。其中叶面喷施去离子水、K2SO4和AsA处理均在14 d达到峰值，相较于0 d分别上升了52.81%、57.09%和62.53%，但4个处理间并无显著差异。叶面喷施GB处理在21 d达到峰值，相较于0 d上升了63.00%。自21 d开始直至处理结束，喷施去离子水处理与其他3种处理相比均表现为差异显著(P &lt; 0.05)。盐胁迫下，35 d时各处理之间APX活性较之峰值均明显下降。值得注意的是，盐胁迫下喷施去离子水和K2SO4处理的高羊茅在35 d时APX活性均低于0 d，而喷施GB、AsA处理则明显高于0 d。
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