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Abstract: This study implemented no-till reseeding of alfalfa (Medicago sativa) with irrigation (applied only in
the establishment year) to restore degraded grassland in Yuyang district, Shaanxi Province. By investigating
vegetation characteristics of enclosure, irrigation, the first year and the fourth year of alfalfa reseeding grass-
lands, the effects of restoration measures were evaluated to provide technical supports for the restoration of
degraded grasslands in this region. The results showed that: (1) irrigation, as well as the first year and the
fourth year of reseeding, significantly increased vegetation biomass and plant diversity compared to enclosure
alone, while irrigation alone significantly increased the dry weight proportion (DWP) of annual grass and forb in
the vegetation and decreased that of perennial grass, posing a potential threat to grassland ecosystem stability;
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(2) compared to irrigation alone, reseeding in the first year significantly increased the DWP of legume and
decreased that of annual grass in the vegetation, indicating an optimized community structure; (3) as for reseed-
ing in the fourth year, the community biomass reached 5321 kg+hm™*, which was 5. 58 and 2. 63 times that of
the enclose and irrigation, respectively, and there was 67.78% of the biomass contributed by the reseeded
alfalfa, demonstrating high production potential while maintaining plant diversity. In conclusion, the reseeded
alfalfa could be maintained in the improved grassland over the long term and reseeding alfalfa with irrigation

(applied only in the establishment year) can be served as a primary measure for restoring the degraded grassland

in this region.

Key words: Grassland restoration ; Enclosure ; Irrigation ; No-till reseeding ; Medicago sativa
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Table 1

The comparison of quantity and quality characteristics of Medicago sativa reseeded in the first year and the fourth year

F8 45 Index #ME 24 4F The first year of reseeding M 55 VU AT The fourth year of reseeding PA{H P-value
B FFE Quantity characteristics
%% Coverage/ % 20.84-3.90 58.84-5.15 <0.001
1 Height/cm 26.9+2.78 45.6+3.44 0.002
B Density/ (Bk-m %) 240.7+62.51 204.7+430.38 0.620
4= ¥ Biomass/ (g+m 2 51.7414.52 354.4440.58 <£0.001
% H Important value/ % 20.7+3.26 44.9+4.54 0.001
EFRFFE Quality characteristics
ML A Crude protein/ % 16.640.75 14.140.37 0.013
PR T 4E NDF/ % 47.940.64 53.841.36 0.003
PRV IR A 48 ADF/ % 34.740.77 41.54+1.18 <0.001
T k% DMD/ % 62.0+0.88 55.3+1.02 <<0.001

2.7 EiEWEFEIME S MR M & T o
wE 7 /R, IC4 0 Bt (RDAD &5 3 s | A e
A Al X6 A B R I A5 R R R B R 7249
(F=20.590, P=0.002) . 7 RDA1 #li I 2 ff >
0. 5| A% AL FEBETE A W) ik, F O MR R R R

1.0

RDA2 (21.7%)

-1.0
-1.0 1.0

RDA1 (50.7%, F=20.590, P=0.002)

7 EMERFESEEREHTRITHRF
Figure 7 Redundancy analysis (RDA) ordination of vegeta-
tion community structure and restoration measures
W:Le-FRMWEEM,Cv- BRI EZ(E, Sv-M BT = A,
Ms- 16 B 6 10 200, B-REVE i PG-Z AR AL R BT 1L 4],
AG-—AFER KT ), L- SRR RT 5 L], F -2 28001 o LL
CP-MLE [ & ik, NDF - PR P U 2F 4 5 b, ADF - R 1 Wk o 27 48 &

ik, SWI-T5 4 -4 41 15 4

Note: Lc-important value (1V) of Leymus chinensis, Cv-1V of Chlo-
ris virgata, Sv-1V of Setaria viridis, Ms-1V of Medicago sativa, B-
vegetation biomass, PG-dry weight proportion (DWP) of perennial
grass, AG-DWP of annual grass, L-DWP of legume, F-DWP of
forb, CP-concentration of crude protein, NDF-concentration of neu-
tral detergent fiber, ADF -concentration of acid detergent fiber, SWI-

shannon-wiener index
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