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Abstract: We conducted an in-depth analysis of reverse succession in degraded desert grasslands to identify its driving
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factors. A field experiment was conducted in degraded desert grasslands of Ningxia, and the changes in plant
community characteristics, soil physicochemical properties, and their correlations under different forage reseeding
configurations (a grass mixture P, a legume mixture P,, and a grass-legume mixture P;) were investigated. The
effects of reseeding configurations on plant community structure and soil nutrient contents were also evaluated. The
results show that forage reseeding of the degraded pasture increased the proportion of legumes in plant communities,
and resulted in increased vegetation cover and increased values of Simpson’s, Shannon-Wiener’s, and Margalef’ s
indexes. Reseeding with the grass-legume mixture increased the aboveground biomass of the plant community.
Reseeding with the grass mixture significantly reduced soil bulk density, and reseeding with either the grass mixture
or the grass-legume mixture decreased soil electrical conductivity. All the reseeding treatments resulted in increased
total phosphorus and potassium contents in the 0— 10 ¢cm and 10— 20 cm soil layers, increased organic carbon and
total nitrogen contents in the 0— 10 cm soil layer, and increased pH in the 10— 20 cm layer; and decreases in soil pH
in the 0—10 cm soil layer and organic carbon content in the 10—20 c¢m soil layer. The organic carbon and total
nitrogen contents in the 0—10 cm soil layer showed positive correlations with plant community diversity indexes
(Simpson’ s, Shannon-Wiener’ s, and Margalef’ s indices). Key factors driving vegetation restoration included
organic carbon and total phosphorus contents in surface soil (0—10 ¢cm), along with pH and total phosphorus content
in the subsurface soil layer (10—20 cm). The grass-legume mixed configuration demonstrated optimal performance
in enhancing grassland productivity, improving plant communities, and optimizing the soil nutrient profile.
Therefore, reseeding with a grass-legume mixture is the preferred approach for restoration of degraded desert
grasslands.
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P K T 0 SRR, 1 TR RS R, TR RE DR R IR (A e IR 25 K . BN TR I AE 1380~1600 m Z [H] . i
DX TR Bl 2o AU, &0 A ARSI R 7. T CL A F AR —8.9°CL B R T H PRI 22.5°C, =
0 “CHy & sh L A 3430. 3 °C, =10 “CHYTE Zh L R 2949. 9 “C., AE K i 289. 4 mm, 7— 9 H Ay B K 24 5 & 4F
FEIK I 60%~T70% , & F DM T, AFZE L RN 21318 mm, KW 160 d 247, 4aXt LFE W 120 do HEH K AR
Fie B JR R WA R A Sl UK B (Agropyron mongolicum) 8 A€ 5T 5 (Stipa breviflora) 4 ¥ T (Lespedeza
potaninii) & (Polygala tenuifolia) 5 .
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+ 5 B Ak M R e .+ HE %% & (bulk density, BD) R H B U7 35 I a2 5 £ 38 pH Al EL S R (electrical
conductivity, EC) & [ pH i+ (PHS-2F, ¥ ) Al iy 5 AL (DDS-307A, b ) il % 5 + 54 #L#k (soil organic
carbon, OC) % & R H 8 MR 8 — H,SO, 54k ZM i #k l 5 ; + 3 4 & (total nitrogen, TN) % & % Pl K& &k
%€ 5 4 W (total phosphorus, TP) & % F & SR — H,SO, 72 0 % ; 2 A (total potassium, TK) 7 & 2K FH Bl % — &
F U6 TG (UV3000S, 1l ) 2l
1.5

i F Excel 2017 3P4 B8 SEAT B BATT 55 532 H SPSS 26. 0 8R4 X4 AS [F] 450540 496 T T AB 90 1F 95 20 00 2%
BE b AR YR 2 R R R B AT B R T 22 70 M (one-way ANOVA) Xt -+ 358 B A6 Jo 0B A7 WU IR 25 7 22 45 #r
(two-way ANOVA), [a] if £ 17 22 5 B F A 56 («=0. 05) , I F H GraphPad Prism 8 2 [ ; 5% H Origin 2021 #E47
AH & 3 #1 IF 45 il & 12 H Canoco 5 #F 47 - 58 1 Ak Pk 5t FAR #0745 AR 2 18] Y 3 8 43 43 A (principal

component analysis, PCA) .
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Table 1 Composition of plant community in reseeding field

B Family Fif' Species CK P, P, P,
RAF} Gramineae UK AL mongolicum 0.15 0. 30 0.13 0.24
JHAEET S, breviflora 0.13 0.11 0.07 0.05
B B 7 5L Cleistogenes squarrosa 0.03 0.02 0.04 0.02
H % Pennisetum flaccidum - 0.04 — 0.04
i Leymus secalinus - 0.01 0.11 0.11
7B} Fabaceae BT L. potanini 0.12 0.14 0.19 0.16
YWATHE A, laxmannii — — — 0.01
BORBOIR T A, melilotoides 0.01 - 0.10 0.01
WE R Oxytropis racemosa 0.07 — — —
&1l 4E Thermopsis lanceolata — 0. 04 — —
A M. sativa - - - 0.02
Bt oK 1148 Gueldenstaedtia stenophylla — 0.01 — —
4Bl Asteraceae B E Artemisia scoparia 0.26 0.17 0.15 0.23
B[ 7R 28 ) Lk A6 Aster altaicus — — — -
N KA Scorzonera divaricata — 0. 05 0.02 0.02
# B} Chenopodiaceae ¥ E3E Kali collinum 0.01 0.02 0.02 0.04
W SE Corispermum hyssopifolium - — - —
it 5 Bl Polygalaceae W& P. tenuifolia 0.06 0.03 0.04 0.05
1+ F4EF} Brassicaceae W SR IF Braya humilis 0.01 — 0.03 —
Ji€ #£ %} Convolvulaceae HURBEAE Convolvulus ammannii 0.01 — — —

% Rl Rosaceae T REWE SR Sibbaldianthe bifurca 0.06 — — —




66 ACTA PRATACULTURAE SINICA(2025)

Vol. 34,No. 10

fE 7 0.20, P HCEB R FARARFHEEE N 0. 48,5 CKARE T 54. 84 %0 ; P B A5 X F R AR B 244 0. 46,
BCKAR S T 48.39% o AN AME AL & T SR A 8 2E 0 AL A4 A7 5 BB AT B §2 7, P, TE B R SXF i

K, H0.19,
2.1.2 S [R] R R T A 2O AR R VR
14 5 ) 1 & 1 AT, R AFHE#% (P) F1 G FHRE
o (PORT AP RIS b A 4 R R (HOR AR}
HORHEY EY BV RE B S LE B R
AR+ GRHERE (POBT  AH YR SR
BN FRAE L = 117,96 %
2.1.3  AS[A] HeR  E T A 2O B R AR AE Y 5
e AN 2 PR BORANME B TR R R S, L
H P, R P, C AT S B AR R B A b 22 R 3 (P
0.05) ; HE Y Bk V% 96 T 22 900 R AN B RE L 8 3 & T 3 Fh
IR TiC 45 20 (P<<0. 05) 6

M 2 F AN ) 4R e Ab 3T R A R TR
Simpson , Shannon-Wiener fil Margalef #§ ¢ 34 & T XF
HERE Hh | Pielou 8 8000 . 3% A8 1k o P, #ME AL & BT
FH W) #f 7% Simpson 48 £ 4 0. 85, 2 & & T CK(P<<
0.05) ; P, #h 3% It & 4% 20 F A ) 7 % Shannon-Wiener
N Margalef $8 50 4 51 b 2. 06 F1 3. 76, P, &b #E B = N
2.04 4. 83, ¥ 8.3 & T CK(P<<0.05),
2.2 KRR 4FEAME LB A X 2t 23 AL R 6 ok

HY &1 3 A1, 25 Tl B B U 2% 12 )2 e A M
HA 225 (P<<0.05) . P, it & BT 4 5% 5 f K
(P<<0.05) ;78 10~20 cm + 2, 3 Fp fic & A5 20 T + 1
pH B AR AME FE LY 2 BT S R B T R (P<
0.05) ; #MEAL BT ,0~10 em 34 HLEK 2R 20
A4 B B T AR AME R, HL PRI P B CK
] 2% 5 1 % (P<<0.05) ;10~20 cm + 2 F , %M 4% &b B
TR PR F BT R AR AR M, LR s
i T ARAME AR (P<<0.05) .
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Table 2 Species diversity index of plant community
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Fig.1 Aboveground biomass of replanted plant communities
“ns” KR A A B Z A JE B F £ 5 (P>0.05) . “ns” indicates no

significant differences among treatments (P>>0.05).
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Fig.2 Characteristics of plant community

AT NG FERE R R AN [ BE A S R] 2% S e 3 (P<20.05) o Diffferent
lowercase letters indicate significant differences among different

configuration modes (P<C0.05).

I I 55 P 55

Replay configuration mode Simpson index

EZi iR

Shannon-Wiener index

YR

Pielou index

TR
Margalef index

CK 0.7740.02b 1.624+0.07b 0.8640. 05a 1.89+0.19¢
P, 0.81£0. 03ab 1.83+0. 15ab 0.87+0.03a 2.99=£0. 38bc
P, 0.85+0.00a 2.06£0.03a 0.89£0. 02a 3.76=+0.43ab
P, 0.83=0. 02ab 2.04+£0.10a 0.8240.03a 4.83=x0. 56a

TE : ATF /NG TR 7R 4 L ) A — Z2 R PR B2 57 W 2% (P<<0. 05) .

Note: Different lowercase letters indicate significant differences in the same diversity index among different configurations (P<<0.05).
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2.3 FRHFEAMER X T B EFIES IR A0 AR K M5

W 4 fros , Y B 7% Shannon-Wiener 48 £ F1 Margalef $8 505 0~10 cm + )2 + B A HLUAR 22 18] 3447 76 #1035
IEAH G E R (R=0.90, R=0.83, P<C0.01) , /¥ #f ¥ Simpson 4§ %{ . Shannon-Wiener Fl Margalef #§ #{ 5 0~10
em 2 B AR Z MM TE R FIEM KX R (R=0.73, R=0.76, R=0.71, P<<0.05); &5 0~10cm + 2+
A MLok 5 B3 M X R (R=—0.71, P<<0.05), 5 & # Z 0] 47 16 e .35 A 6 X R (R=—0.98, P<<
0.01) ; ¥ # Pielou 48 B il A= 9 it 345 0~10 cm + 2 HHE 8 2 [RIFA 7E M B 3 HA EC R (R=—0.80, R=
—0.74, P<<0.01).
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Q
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;’gé
h: Q 1 0
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205
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75}
0
10r . 0.107 o
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I g 0.08r Ab Ab T
- Bb g
TZ 6} o £'g 0.06} Be Be g, =L
B = mo o J.Q:[ g
) W L0 B o
Ha 4} ®ET 0041 .9
Hs8~ HE
21 2 0.02f s
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—~ 047 ~ 20
P o ;
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3 tEmEAMER

Fig. 3 Soil physical and chemical properties

ARG iR IR ] — B AT A )2 Z )28 5 3 R /NG 8RR ] — 1 J2 R AN R E A X 2 ) 28 53 4. 3% (P<<0.05) - Different capital
letters indicate significant difference between different soil layers under the same configuration mode, different lowercase letters indicate significant

differences among different configuration modes under the same soil layer (P<0.05).

FE ) B % Simpson #5405 10~20 cm + )2 138 pH Z M A7 78 8 3 IE A L K R (R=0. 81, P<<0.05) , HH Y #E 75
Shannon-Wiener fil Margalef #§ 215 10~20 cm + )2 + 5 pH Z [0] /7 76 % o 3 1F 40 ¢ X & (R=0. 84, R=0.86,
P<<0.01) ; Pielou 5 40 5 10~20 cm + 2 T2 E 2 W F A C K R (R=—0.73, P<<0.05); % £ 5 10~20 cm
+)Z L pH 2B 2 M 2 B A ECR(R=—0.92, R=—0.97, R=—0.94, P<<0.01),

2.4 HMYBEEHIEL LR AT PCA S

o A A3 BT L T LA R TS A D S R A R AE AR A B e R 2K . an &L 5 TR, 0~10 em
T2 R o B R T AR A9 55, 10% F125. 70% . L HEA HLER |t HE 8 A STERCR B, Ak
41.7% 126, 4% , & 5 WAL ) BEVE RRAE B B 3 T (F=4. 3, P=0.026; F=4.1, P=0.008,% 3). 10~20
em )2, B PG> BB T A S 55.10% A1 25. 70% o 45 pH AN - 38 A B SRR R AR, 40 B 48. 5% F
22. 0% , J& 5 WA 4 B R RRAE A B 3 A (F=5.7, P=0.002; F=3.7, P=0.010,%3).
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Fig. 4 Correlation analysis between plant community characteristics and soil physicochemical properties in replanted grasslands
E HHEE 2 A M B L. The values in the figure are all correlation coefficients.
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Fig. 5 Principal component analysis of soil physical and chemical properties and plant community characteristics after grass

4-1 Axis-1 (55.10%)

reseeding

2168 i Sk F R % B AR b, (7 Sk 3R R i
variable. Simpson: ff % & 4§ %t ; Shannon-Wiener: £ £ ¥ 48 % ; Pielou: #4) B 45 % ; Margalef: & & 15 50; AGB: #b I 4 ¥ & Aboveground
biomass; OC: + 34 LAk Soil organic carbon; TN: 4 3 4x & Soil total nitrogen; TP: 1 3 4 # Soil total phosphorus; TK: -+ 3 4 £ Soil total
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