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to Different Saline-Alkali Stresses
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National Forestry and Grassland Administration, Beijing 100091, China; 3. Inner Mongolia Pratacultural Technology Innovation Center Co. ,

Ltd, Hohhot, Inner Mongolia 010070, China)

Abstract: To investigate the growth and metabolic adaptability of alfalfa (Medicago sativa 1..) under saline-
alkali soil conditions, this experiment used ‘Zhongmu No. 3’ alfalfa cuttings as the test material. Set up neutral
salt stress (NaCl+Na,SO,) and alkaline salt stress (Na,CO;+NaHCO,) treatments, with three gradient levels

for each:

light (0. 3% soil salinity) , moderate (0.6%) , and severe (0.9%). After 15 days of stress, the

growth physiological indicators of plant leaves and roots were measured. The results showed that alfalfa exhib-
ited significant growth and physiological responses under saline-alkali stress. With increasing stress intensity,
growth parameters under neutral salt treatment reached the lowest level under severe stress treatment (NS) ,
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whereas alkaline salt treatment exhibited a gradual decrease in growth parameters as treatment intensity esca-
lated. The sodium ion (Na ) content in the leaves and roots significantly increased under different treatments.
The content of malondialdehyde (MDA in the leaves significantly rose under moderate (NM) and NS neutral
salt stress treatments; meanwhile, the MDA content in both roots and leaves significantly increased under vari-

ous alkaline salt stresses. The proline (Pro) content in the roots significantly increased under different stresses,

while the activity of superoxide dismutase (SOD) first increased and then decreased as the stress level rose.
This study reveals the growth and metabolic adaptation mechanisms of alfalfa under saline-alkali stress, provid-

ing research references for the breeding of salt-tolerant varieties.
Key words: Alfalfa; Saline-alkali stress; Growth traits ; Physiological response
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Table 1 Amount of salt added to different treatment groups

PLg:] pH SR A FRALR N AL i The amount of salt added to each treatment group/g
Treatment pH value EC/(psem™ D NaCl Na,SO, NaHCO, Na,CO,

CK 7.55 3.77 — — - —

NL 7.52 16.27 2.00 2.40 — -

NM 7.47 28.23 4.00 4.80 — -

NS 7.54 41.13 6.00 7.20 — -

AL 8.97 6.17 - - 3.60 0.90
AM 9.37 8.73 - - 7.20 1.80
AS 9.56 9.44 - - 10.80 2.70

T CK X JRAL s NL o P b 42 J32 10 b 388 s N, o e i o J32 Pl b 3885 NS, o 0 o 32 ol A 38 . AL, el 60 0 30 Ak 35 AME, P

bR 0 A B AS  BRCPE £R E R W a b B R T

Note: CK, control; NL, light treatment of neutral salt stress; NM, moderate treatment of neutral salt stress; NS, severe treatment of neu-

tral salt stress. AL, light treatment of alkaline salt stress; AM, moderate treatment of alkaline salt stress; AS, severe treatment of alkaline salt

stress. The same as below
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Fig. 1 Effects of neutral salt stress on the growth traits of alfalfa

R R R R A ) 2% 7 B 35 (P<<0. 05)

Note: Different letters indicate a significant difference between groups (P<C0. 05)
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Fig. 2 Effects of neutral salt stress on the physiological traits of alfalfa
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Note: Different letters indicate a significant difference between groups (P<<0. 05)
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Fig. 3 Effects of alkaline salt stress on the growth traits of alfalfa
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Note: Different letters indicate a significant difference between groups (P<C0.05)
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Fig.4 Effects of alkaline salt stress on physiological traits of alfalfa
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Note: Different letters indicate a significant difference between groups (P<<0. 05)
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