34K %3 LA = O 1 41—55
Vol. 34,No. 3 ACTA PRATACULTURAE SINICA 20254 3 H

DOI:10. 11686/cyxb2024178 http : //cyxb. magtech. com. cn
UL, AR, XSO, A5 SR KBS IRA] 0 T TR A A R VR AR S R AR B A R . Bl SR i, 2025, 34(3) : 41— 55.
LIU Shu-qi, CUI Dong, LIU Wen-xin, ez al. Effects of short-term nitrogen addition, watering, and mowing on plant community characteristics and soil

physicochemical properties in Sophora alopecuroides degraded grassland. Acta Prataculturae Sinica, 2025, 34(3): 41—55.

HEAR KHRMAMX BN EEFREBUEMED
AERES T EENERN

X E RN XH T, E R LR B, B
CL. PP AL G K 28 B2 U5 5 AR A B 58 BT, B i D7 8350005 2. AP AL VIS 2 W 5 15 IR B 2% B, B Bt 477 8350003 3. ok BH A Mk K 24 + b 5 R BE 2 B, 1L
T URBA 110866 ;4. 2 KL A 5B Be , 2 pd B2 6500000

f%ﬂ?mﬁﬂiﬂhﬁﬂj\ﬁ@%xﬂ}m%ﬂﬁfﬂl’]'?'i&im%éﬁﬂﬁﬁﬁ?,%ﬁﬁ%‘?%ﬂé?%gﬁ%?ﬁ)\@ﬁ?ﬂElfifiiJJD
i%gﬁ LR, HOH IR AL A M A A ARG R o W ST DL LR K A AR A X e 5T IR Al
Eh‘ﬁ*ﬂ%ﬁ% AL 5 e e PO BB X oA ofe Bl AR 3 AR G Y AT R A O BE NLIE Lo ARTTSNAE L
ST B b AR A REOT R T R R, SRR 8 A A B X IR (CKO) | RS AN, KBS A, R R KRN A
£yl | IR B 70y | IO BN D W& = I ) | IO I oS e R s TR Ve 7 K7 R 2 =2 N TR SE AR I SN
BE | SRR AL B AR A ML DA M R AR AR S IR RO R . SRR RSN T S TR
i X H R RS T A AR s o RSN, BOK S EL, AN A E S AR KN N =R A AL
BFERIT LA AT B A RSN = l?ﬁcﬂiiﬂﬁ%i‘ﬁﬂfiﬁ%%ﬁ*”ﬁé i3 TOA 23 B A I
SR EHECA NI 2R 2P Ca¥ MTHCO, &35 & B SN AT LS S AL A 1 A, X
TE— R bl DI v B i A 7J<{*1JH5FIIE1LI?§CE1’EH§H:iiwkﬁﬂwﬂﬁ%ﬂliﬂ%ﬂ’)ﬁ’ﬂﬂxﬁl%m% %
S5 3] g T AR AR b 00 FIK A B AR 1 DL A
KB o T M S R A s SR R )

Effects of short—term nitrogen addition, watering, and mowing on plant
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Abstract: In the context of global climate change and intensified human activities affecting grassland ecosystems, the
increasing area of invasion by poisonous weeds in the arid and semi-arid regions of Xinjiang is threatening the health
of grassland ecosystems through rapid loss of biodiversity and serious grassland degradation. The study of the effects

of nitrogen deposition, precipitation change, and mowing on plant community characteristics and soil
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physicochemical properties of Sophora alopecuroides degraded grassland has theoretical and practical significance for
sustainable management of this grassland ecosystem in the future. This study conducted a controlled experiment on
degraded grasslands with S. alopecuroides as a single dominant species. We set up a total of eight treatments. The
eight treatments were: CK (no nitrogen, no water, no mowing) , nitrogen addition (N treatment) , water addition
(W treatment) , mowing (M treatment) , nitrogen-water interaction (NW treatment) , nitrogen-mowing interaction
(NM treatment) , water-mowing interaction (WM treatment) , nitrogen-water-mowing interaction (NWM
treatment). We analyzed the variation in plant species diversity, primary productivity, plant height, vegetation
cover, soil physicochemical properties, and the relationship between vegetation characteristics of S. alopecuroides
and soil physicochemical factors. The results indicated that: nitrogen addition significantly increased the biomass of
S. alopecuroides, while mowing significantly decreased the biomass and height of S. alopecuroides. Nitrogen
addition in the N, NW, NM and NWM treatments significantly increased soil nitrate nitrogen content, and the
NWM treatment significantly increased soil ammonium nitrogen content. Redundancy analysis and regression
analysis showed that soil organic matter, total nitrogen, total phosphorus, Ca*" and HCO, significantly affected the
density of S. alopecuroides. Nitrogen addition increased the content of inorganic nitrogen in soil. Mowing inhibited
the growth of S. alopecuroides to some extent. The interaction effect of water addition and other factors was more
significant than that of water addition alone on plants and soil. The results provide new insight for the management
and restoration of S. alopecuroides degraded grassland.
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Fig.1 Location of the study area
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Fig.2 Species composition and non-measured multi-dimensional analysis of plant communities under different treatments
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Table 1 Biomass of grassland species under different treatments (g-m™)
Yifie#f Functional groups YIFh Species N W M NW NM WM NWM CK
7Bl Fabaceae W2 S. alopecuroides 467.61 331.94 81.05 460.47 116. 89 85.21 83. 64 327.49
B 4% Medicago sativa 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00
WAL Tamaricaceae ZREREMI T, ramosissima 1.67 3.15 0.38 4.12 0.33 1.72 0.00 9.67
ARAFL Poaceae i % % B. catharticus 38.91 34.90  35.76 25. 87 34.61  37.27  33.76 39.68
AR C. dacrylon 0.69 0.97 0.00 0.32 0.22 0.97 0.00 0.88
B¥S. delavayi 0.11 0.35 0. 00 0.03 0.09 0.12 0.06 0.05
EH Leymus chinensis 0.00 0.00 0.00 0.00 3.13 0.00 1.14 0.00
MRS, viridis 0.00 0.00 1.21 0.03 5.18 0.00 0.00 2.44
4B} Asteraceae KB O. acanthium 1.13 17.94 7.46 1.69 7.81 7.36 15. 26 8.90
BE A, frigida 0.34 0.27 0.00 0.00 0.00 3.27 0.00 0.45
WEH A, scoparia 0.07 0.49 0.11 0.01 0. 00 1.77 0.00 0.00
FLE Lactuca tatarica 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00
INEBLE. canadensis 0.19 0.81 0.84 0.16 0.00 1.48 0.46 2.94
P55 Lactuca serriola 0.00 0.00 3.10 0.00 0.25 1.91 0.00 0.33
& H: Xanthium strumarium 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.03
JEIE L Lamiaceae R B Z M. vulgare 5.10 6.71 1.35 0.00 0.49 0.14 0. 00 0.70
i faf Mentha canadensis 1. 50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R} Amaranthaceae AR FH Ceratocarpus arenarius 0.00 0.00 0.53 0.00 0.00 0.00 0.00 0.00
¥ T3¢ Kali collinum 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I RBL Cyperaceae W Carex spp. 0.18 0.00 0. 00 0.16 0. 00 0.00 0. 00 0.00
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Fig. 3 Effects of different treatments on primary productivity, plant height, plant coverage, and diversity index of S.
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Fig.4 Correlation analysis among soil physicochemical factors
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Electrical conductivity. T [d] The same below. *, P<C0.05; **, P<C0.01; ***, P<C0.001.
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