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Fig. 1 The effect of BD on the morphology of Penn A4 under high temperature stress
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Fig. 2 The effect of BD on the photosynthetic pigment content of Penn A4 leaves under high temperature stress
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Fig.3 The effect of BD on the content of REC,MDA and H,O, of Penn A4 under high temperature stress
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Fig .4 The effect of BD on the activities of SOD and APX of Penn A4 under high temperature stress
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Fig .5 The effect of BD on the activities of POD and GR of Penn A4 under high temperature stress
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Fig. 6 The effect of BD on the content of Pro and SP of Penn A4 under high temperature stress
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Preliminary study on improving heat resistance of

creeping bentgrass by exogenous 2, 3—butaneglycol

ZHAO Ning',SHI Yi*,MA Hui-ling'

(1. College of Pratacultural Science , Gansu Agricultural University,Key Laboratory of Grassland Ecosystem

Ministry of Education, Pratacultural Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for

Grassland Ecosystem Sustainability, Lanzhou 730070, China; 2. Gansu Agricultural University
College of Forestry, Lanzhou 730070, China)

Abstract: In order to solve the problem that the creeping bentgrass ( Agrostis stolonifera) could not survive the

summer safely in the north transition zone, this experiment simulated the heat stress of artificial climate (37 “C/
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32 °C, day/night). By spraying 300p. mol/L. 2, 3-butanediol (BD), the changes of leaf photosynthetic pigment, cell
membrane damage degree, antioxidant enzyme activity and osmotic regulation substance content in Penn A4 seed-
lings of creeping bentgrass at 0, 7, 14, 21 and 28 days under heat stress were determined and analyzed. The effect of
exogenous BD on heat resistance of Penn A4 was studied in this way. The results showed that under normal tempera-
ture environment, physiological indexes of Penn A4 treated with BD showed no significant difference compared with
the control group (P>>0.05). The results also implied under high temperature stress, BD treatment significantly
slowed down the degradation rate of photosynthetic pigments in Penn A4 leaves (P<C0.05), effectively inhibited leaf
electrolyte exosmotic, and reduced the contents of malondialdehyde and hydrogen peroxide with the extension of
stress time. Compared with the high temperature control, exogenous BD increased the activities of superoxide dis-
mutase, peroxidase, ascorbate peroxidase and glutathione reductase of Penn A4 plants under heat stress (<14 d) ,
and promoted the accumulation of free proline and soluble protein content. In short, foliar spraying of BD could in-
crease the antioxidant enzyme activity and osmotic adjustment substance content of Penn A4 plants in the early stage
of stress, maintain the stability of cell membrane and the metabolic balance of reactive oxygen species, thereby allevi-
ating the oxidative damage caused by high temperature and improving the plant heat resistance.

Key words: 2, 3-Butanediol; high temperature stress; creeping bentgrass; antioxidant system; cell membrane

system; heat resistance



