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Effects of Brassinolide on Growth and Physiological Characteristics of
Alfalfa under Low Temperature Stress

MA Xiang-xiang, NAN Li-li", YANG Li-li, WANG Li-qun, TIAN Ge, GUO Jia-yu
(College of Pratacultural Science, Gansu Agricultural University, Key Laboratory of Grassland Ecosystem, Ministry of Education/ Key Laboratory

of Forage Gerplasm Innovation and New Variety Breeding of Ministry of Agriculture and Rural Affairs, Lanzhou, Gansu Province 730070, China)

Abstract: In order to explore the effects of spraying brassinosteroid (BR) on the growth and physiological char-
acteristics of alfalfa (Medicago sativa) seedlings under low temperature stress, the new cold-resistant alfalfa
line (P4) and Longdong alfalfa (Medicago sativa ‘L.ongdong’ ) were used as the research objects in this study.
After 13 days of low temperature stress (4°C) , different concentrations of exogenous BR (0. 00, 0. 25, 0. 50,
0.75, and 1.00 mg-L™', representing T,, T,, T,, T,, T, treatment, respectively) were sprayed on the
leaves. After 5 days, the morphological and physiological indexes of the seedlings were measured. The results
showed that low temperature stress significantly inhibited the growth of alfalfa seedlings. However, after apply-
ing different concentrations of BR, the plant height, leaf length, leaf width, leaf area, aboveground and under-
ground biomass, root shoot ratio, total root length, total root surface area, root diameter, root volume, root tip
number, root activity, phenylalanine ammonia lyase, cinnamic acid-4-hydroxylase, 4-coumaric acid coenzyme
A ligase and total flavonoid content of alfalfa seedlings were significantly higher than those of T, (P<C0. 05).
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The content of malondialdehyde decreased significantly (P<Z0.05). The comprehensive evaluation of member-
ship function showed that different concentrations of BR treatments were in the order of T,>T,>T;>T,>T,,
indicating that spraying 0. 25-1. 00 mg-L ' BR could alleviate the effects of low temperature on the growth of
alfalfa seedlings, while the 0.5 mg-L ' (T,) BR treatment was the best. The results provided a theoretical
basis for the rational use of BR to solve the problem of chilling injury in alfalfa cultivation.
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Table 1 Effects of exogenous BR on membership function value and comprehensive evaluation of alfalfa under cold stress

R H Plan eight I Leeflngth 3 Leewitth T Leafares f\boviiii:%imass Und:irlz)iﬁjimass Roofﬁotf ratio
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; F; W, F; W, F; W, F; W, F; W, F; W, F;
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T, 0.0424 0.2506 0.0366 0.2375 0.0538 0.2363 0.0723 0.1810 0.0544  0.1881 0.0888  0.1063  0.0449 0.0788
i RRLKE RELEEH AT IEE [Ty BEH B4R
Trament Root length Root total surface area Average root diamater Root volume Root tip number Root activity Malonaldehyde content
W, F, W, F, W, F, W, F, W, F, W, F, W, F,
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