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The impact of Medicago sativa L. on the physicochemical properties and

biodiversity of saline-alkali soil
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Abstract: In this study, 16S rRNA high-throughput sequencing technology and the dry funnel separation method for

soil animals were used to systematically analyze the effects

s B #A . 2024-12-09
BEEWE . BIpira AR 40 H (LH2021C002) ; K KT 5%

of alfalfa ( Medicago sativa L.) cultivation on the soil envi-

BRI (2-2023-12) s B Ip VT4 I 125 462 Ko S A ronment, animal communities, and microbial communities
REFRIL 45 28351 H (2023-KYYWF-0026) in saline-alkali soils. The results showed that compared
TEER N BET(1978-) 4 NS 13 22 85 A Wi+ B0, & with saline-alkali soils without alfalfa cultivation, the ac-
TN+ R W HTS . (E-mail ) niechunyu2009@ 163. tivities of soil dehydrogenase (DHA) , sucrase (SC), ure-
com, F HF MRS —1EH, ase (UE) , catalase (CAT) , polyphenol oxidase ( PPO) ,

EIVES B, (E-mail) yinyajie2009@ 163.com and invertase (Al) , as well as the contents of soil total ni-
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trogen, available nitrogen, available phosphorus, and available potassium in saline-alkali soils with alfalfa cultivation were
significantly increased ( P<0.05), while the soil pH value was significantly decreased ( P<0.05). These changes in the
soil environment directly drove the reconstruction of microbial communities. Specifically, compared with saline-alkali soils
without alfalfa cultivation, the relative abundances of bacteria such as Flavisolibacter, Lysobacter, Steroidobacter, Blastoca-
tellaceae, and RB41, as well as fungi such as Curvularia, Laetisaria, Phaeomycocentrospora, Naganishia, and Knufia in
saline-alkali soils with alfalfa cultivation were significantly increased ( P<0.05). In contrast, the relative abundances of
bacteria such as Nitriliruptoraceae, Afifella, Tepidamorphus, Balneolaceae, and Nitrosococcus, as well as fungi such as So-
diomyces , Deconica, Candida, Robillarda, and Sordaria were significantly decreased (P<0.05). There was a significant
correlation between the soil microbial communities and the soil animal communities. The relative abundances of animals be-
longing to Opiliones and Microcoryphia were significantly negatively correlated with the relative abundances of bacteria such
as Nuriliruptoraceae, Afifella, Tepidamorphus, Balneolaceae, and Nitrosococcus (P<0.05), and significantly positively
correlated with the relative abundance of Steroidobacier ( P<0.05). Additionally, the relative abundances of Opiliones and
Microcoryphia animals were significantly negatively correlated with the relative abundances of fungi such as Sodiomyces, De-
conica, Candida, and Robillarda ( P<0.05). These results indicate that the soil animal communities are involved in the
regulation of the soil microbial communities, and the interaction between soil animals and microorganisms further affects en-
vironmental factors. This ternary interaction network of environmental factors-microorganisms-animals collectively constitutes

the ecological basis for the improvement of saline-alkali soils by alfalfa. This study provides a theoretical basis for the bio-

logical improvement of saline-alkali soils.
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2E/RE1E (Medicago sativa L. cv. Zhaodong) , T 2023
A 4 ARG, AR 9 HORSE HHERER .
1.2 #MERE

A Edwards 25" 1Y 3k , 76 4 i 56 i BE AL



70 H K&k 2% W

2026 4F 5 42 1Y)

VEFR O MRASK I A) fd RS AL B 16 bk, T
P2 PR AEARAR R IR T T2, IS B A48
SEMHE 7EAR R R AR PR 8, 40 BIOR AR IE W
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llog, FC1>1 HP<0.05, FC. L5500 . RAHTIA
S3HT(RDA ) %55 4 e AL M o %o 4 98 A= W e V5 40
A 52N il i Mantel test 20 M L IERUE W EETE 5
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Table 1 Physicochemical properties of soils under different treatments

e AL i SR LA RO MR oH fif Sih ik
(g/'kg) (¢/kg) (mg/kg) (mg/kg) (mg/kg) (g/'kg)
CK 24.22+0.006b 1.03+£0.090b 69.40+0.577b 30.23+0.012b 175.20+0.078b 7.15+0.020¢ 0.90+0.098b
MCK 25.15+£0.038a 1.33+0.186a 75.42+0.152a 32.75+£0.030a 195.41+0.041a 7.12+0.010¢ 0.83+0.011b
SL 10.81+0.026d 0.58+0.060d 42.53+0.026d 12.85+0.028d 110.41+0.020d 9.14+0.025a 1.65+0.015a
MSL 15.82+0.095¢ 0.75+0.010¢ 50.17+0.008¢ 16.81+£0.011¢c 130.85+0.055¢ 8.10+0.015b 0.92+0.030b

CK .« ARS8 A6 75 (90 15 %5 3 SL . AR PR AL 1 75 B AR AL s MCK . FioAR 52 46 B 75 019 15 & 3t ; MSL. il 52 46 B 7 (0 2 Bl

[F/NG PR R 255 8.3 (P<0.05)

[l — %) B4 5 A
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Fig.1 Enzyme activities of soils under different treatments
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Fig.2 Soil microbial communities under different treatments
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Fig.3 Soil animal communities under different treatments
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Fig.4 Correlation between soil microbial communities and soil physicochemical properties
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Fig.6 Correlation between soil animals and soil environmental factors
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