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Table 1  Alfalfa biomass under different water and salt treatments

. 2018 4 2019 4
SO Kb S1 4b¥E S2 b3 S3 hbEE ¥ SO 4k S1 4k S2 b3 S3 hba BE
w1 24.40 24.20 23.10 23.10 23.70c 24.60 24.90 24.20 24.60 24.58¢
r— w2 26.30 28.30 26.20 24.20 26.25b 25.90 28.50 26.50 24.70 26.4b
w3 28.50 29.40 27.50 25.20 27.65a 26.80 29.50 27.50 25.10 27.23a
¥iE 26.40a 27.30a 25.60ab 24.17b - 25.77ab 27.63a 26.03ab 24.8b -
w1 4.19 430 4.23 3.75 412 413 438 4.27 3.94 4.18¢
b L W2 6.03 6.57 6.56 5.76 6.23 6.50 6.77 6.59 5.99 6.46b
w3 9.70 8.70 8.44 6.23 8.27 9.80 7.41 6.77 6.76 7.69
¥iE 6.64a 6.52a 6.41a 5.25b - 6.81a 6.19ab 5.88b 5.56b -
w1 2.46 2.35 2.31 221 2.33¢c 2.53 2.44 241 2.23 2.40¢c
W w2 2.65 2.61 2.58 2.48 2.58b 2.75 2.60 2.56 254 2.61b
w3 3.09 2.78 2.71 2.54 2.78a 3.10 2.84 2.89 2.61 2.86a
¥l 2.73a 2.58ab 2.53ab 2.41b - 2.79 2.63ab 2.62ab 2.46b -
w1 58.71 54.65 54.61 58.93 56.73a 61.26 55.75 56.44 56.60 57.51a
2 L% W2 43.95 39.73 39.33 43.06 4151b 4231 38.40 38.85 42.40 40.49b
w3 31.86 31.95 3211 40.77 34.17¢ 31.63 38.33 42.69 38.61 37.81c
¥iE 44.84b 42.11c 42.02¢ 47.59 45.07ab 44.16b 45.99a 45.87a
W OARRNE FRERIRTE 0.05 K EHRBEZER. *. A5 51K IR p<0.05. p<0.01 1 p <0.001. ns KRt 7R,
A2 RNRIKERETHBEMERBDE T EPHER
Table 2 Two-factor variance analysis results of alfalfa biomass under different water and salt treatments
HE 2018 4 2019 4
B ] R ALY MR L PR R R AW MR
W *%* *kk *%k *kk * *kk *x *kk
S ns ok * *x ns Fxk * *x
W>S ns ek * Fxk ns Fxk * Fxk
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ZE5) o 2a KERMNE T ETE L EAEYE R RIGEEEA
AT RARAEY R, P3N 0.19 A1 0.23. AH R
KPR, S3 AbEEML EAYIE RIGEEE ST S1 A
A S2 AbEE, P55 HI¥G N 0.16 A1 0.14, 17 S1 Ab¥
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Fig.2 Tolerance of above-ground biomass and root biomass of alfalfa under different water and salt stress in 2018—2019
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Fig.6 Correlation between water consumption of alfalfa and above-ground biomass, osmotic regulation substances
(proline, Na®) and antioxidant enzyme activities (SOD, POD) under water and salt stress
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PER R — R SGENIL S . 58K ia
e, WinEEEHS (<3 glkg) W] LLEEAFHIAR & e 7
B =R Na' & . SOD JiEPEA1 POD &k, #2mE
A ERNFKE, LIRA B 2-3 g/kg 2[RI &
HEEAK, EAKENHFKRN 70%~85%fk 1+ -
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Combined Effect of Water and Salt Stress on Growth and

Physiological Traits of Alfalfa at Branching Stage

TIAN Delong!, HOU Chenli?, XU Bing', REN Jie!, ZHANG Chen'
(1. Institute of Water Resources for Pastoral Area, Ministry of Water Resources, Huhhot 010020, China;

2. School of Energy and Environment, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: [Objective] Alfalfa is sensitive to water stress at branching stage, but how a simultaneous salinity stress
affects this sensitivity is not well understood. The objective of this paper is to address this issue. [ Method] Pot
experiments were conducted in 2018—2019 at the Shengmu High-tech Economic Park, in Dengkou County, Inner
Mongolia. It consisted of three water treatments with the soil water content kept at 55%~70% (W1), 75%~85% (W?2),
and 85%-~100% (W3) of the field capacity, respectively. Each water treatment had four salinity stresses with the soil
salt content set at 1.0 (S0), 1.5 (S1), 3.0 (S2) and 4.5(S3) g/kg, respectively. In each treatment, we measured osmotic
substances, antioxidant enzymatic activities, above- and below-ground biomass at early flowering stage. [Result]
Water and salinity stresses reduced water consumption and aboveground biomass more considerably when they
worked collectively than working separately. When the water stress was minor, however, imposing a slight salinity
stress with soil salt content <3 g/kg can increase the contents of proline and Na®, boosted peroxidase (POD) activity,
and reduced superoxide dismutase (SOD). This alleviated oxidative damage of the water stress, thereby promoting
crop growth. Compared with SO+W1, S2+W1 increased the contents of proline and Na*, and boosted POD activity,
by 74.28%, 17.28% and 34.60%, respectively, while reducing SOD activity by 9.87%. These led to an increase in
water consumption and aboveground biomass by 6.48% and 2.17%, respectively. [ Conclusion] When water stress is
not severe, imposing a slight salinity stress can improve the tolerance of alfalfa to water and salinity stress at
branching stage. For all treatments we studied, keeping soil salt content in the range of 2~3 g/kg and soil water
content in the range of 70%~85% of the field water capacity was optimal to improve resistance of the crop to both
salinity and water stresses.

Key words: water salt stress; alfalfa; biomass; osmotic regulating substance; antioxidant enzyme activity
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