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Abstract: No-till reseeding is one of the important measures for restoring degraded grassland, and whether the
replanted grass species can grow and settle in the native vegetation community is the key to the success of no-till
reseeding in degraded grassland. In order to clarify the effects of fertilization and compaction measures on the
growth of no-tillage reseeding grasses, grass community characteristics and biodiversity, three no-tillage
reseeding modes, five fertilizer combinations and two compaction treatments were set up in this study. The
results showed that, compared with the control treatment, the nitrogen and phosphorus treatments had a signifi-
cant effect on the characteristics of grass communities in the three replanting modes, in which the height of grass
communities increased by 23.91%-43.43% , the cover increased by 7.07%-15.21% , and the density and bio-
mass increased by 15. 74%-51.94% and 17. 57 %-36. 78%, respectively, but there was no significant effect on
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the diversity of grass communitie. Compared to the single-species supplemented grassland of alfalfa and awnless
sparrow. The vegetation cover and density of the simultaneously supplemented grassland of alfalfa and awnless
sparrow significantly increased by 3.01%-3.89%, 6.45%-15.90%, and the diversity indices of grassland,
such as Simpson’s index of dominance, Shannon-Wiener’s index, and Pielou’s index of evenness, increased by
3.65%-9.70%, 5.02%-9.38% and 2.89%-8.97%. The average plant height, cover, density and biomass of
the grass community compaction after no-till reseeding increased by 6.44%, 0.76%, 3.07% and 11.37%,
respectively, compared with that of the no-suppression treatment. Considering all the factors, the measures of

replanting alfalfa and awnless triticale in degraded grassland, adding nitrogen and phosphorus nutrients, and sup-

pressing treatment can improve the productivity and restore the ecological function of the grassland.
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Fig.1 Average daily temperature and precipitation during the test period
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Table 1 The source and seeding rate of grass seeds used in the experiment
Yy b 24 B IR e R R ey
Species name Grass seed source Cleanliness/%  Percentage of germination/ %  Seeding rate/ (kg-hm™?)
A AEF A CESLPN S 89 92 20
Medicago rivularis Inner Mongolia University
Tt A T R Y A R ] 94 93.5 30

Bromus inermis  Xinjiang Tianbo Grass land Industry Co., Ltd

2023 4F 5 H R H S #F#h B L (3G 38 6124 AL i
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kg« hm ™% Jir jife @ 1T 4y 2 2o Wl R 45 (PO, =>16 %0 , Jiti
iR 100. 05 kg+hm ™ *; 47 HLAE 4 B 5 A7 HLAE (NP K
BIER=5%, A HLF=30%) , Jiti &~ 5000 kg+hm *,
B8Ry afi i % 43, il IE 5 4309 4 N2 103. 5 kg-hm ™%,
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Fig.4 Effects of compaction treatments on growth characteristics of reseeded grass species
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Table 2 Effects of fertilization on community characteristics of different replanted grasslands

b 7 RIS FRAE Community diversity index
Treatment i High/cm 35 Coverage/% % ¥ Density/ (plant-m ™) /E¥4t Biomass/ (g-m™?)
CK  19.62+0.27" 79.1741.90* 91.33+5.35" 121.00£6.74"
N N 27.62+0.76° 85.17+2.74"° 114.83+3.66" 127.61+5.22"
Re lar:jn El[au P 23.22+1.00" 82.834+1.25" 115.50+4.71" 126.58+12.28"
1 a a . o
plantme N+P  28.14+1.27¢ 85.670.99" 127.5045.08" 142.26410.60"
Y 25.73+0.59¢ 82.50+2.28"8 119.33+4.12" 125.24+18.02*
CK  24.26+0.55" 76.67+2.19% 81.83+2.39" 102.82+2.84"
B N 27.8940.50" 83.67+3.23" 92.50+3.874 127.8246.76"C
Renlantin B“ s nermi P 27.69+0.56" 75.67+3.15% 112.33+7.26" 133.58+4.725%¢
romus mmermais N N
b & N+P  30.06%1.00° 88.33+0.71" 124.3345.74" 140.6445.91¢
Y 29.21+0.49"%¢ 87.50+1.06" 111.17+3.96" 123.61+4.00"
CK  24.38+0.43" 82.50+2.79" 114.33+£5.19" 117.63£5.62"

HMNE A AL B AR RIS A

Replanting alfalfa and Bromus inermis
N+P

N 26.65+0.53"
P 29.11+0.55°
31.36+0.70°
Y 27.55+0.87"¢

86.00+1.00*"
85.5041.31*8
88.33+1.31°

85.5041.43M8

120.174+4.578
120.33£4.48""
132.33+5.19"%
118.00+2.57"

122.65+11.87*
127.04+5.314
155.54+5.82"%
109.50+4.68"

T AN R R B 30 ) — R e v S T G I K - =2 ) ) S 25 4% (P<<0. 05) o T[]

Note: Different uppercase letters indicate the significance between different fertilization levels in the same replanted grassland (P<C0.05).
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Fig. 5

Effects of compaction treatments on grassland community characteristics
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Fig. 6 Effects of replanting treatments on grassland community characteristics
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Table 3 Effects of fertilization on community diversity of different replanted grasslands
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Fig.7 Effects of compaction treatment on grassland vegetation community diversity



513

B e A it B X G B 75 B R B 22 AR TR R S

295

M BE 7% Simpson ft # JE 8 % . Shannon-
Wiener 48 £ il Pielou 48 £ 7E MB Hi i 34 & 25 /& T
M b FI B 5 (] 8, P<<0. 05) ; Simpson {15 % Ji& $5

M Pielou #8 20 ¥ 76 B B T 1 3% 5 T M H b
(P<C0.05) ; Margalef 48 £ 7E 3 F #b 5 % b 22 [7] JC b
EES.

(@ 1.0 (b) 2.6
sk
B - 1
09} g 22 —
wE ﬁf 181 .o
9= £ 08} =
';\;‘( e 7.8 14 e
‘I-E?R g 1‘%%% A oo
0= L ]
S E 07 FEof
<
0.6+ 7 06l
0.4 0.5
OOT 1 1 1 OOT 1 1 1
(©) 1.6 (d) 120
1.4 F 105k : * ! ® ||
> H o
ﬁ% 12F :' 8 % H
¥EE "3: - 2 ¥E§090 B oele
=3 10 i F ;
on . 'n_ N = ol
.H_éza* 08k ol 0 _@E 0.75
0.6+ 828_
0.5 .
OOT 1 1 1 OOOT 1 1 1
o FMEAACH TG AME TR g AMEZAE BAE TR 2
Replanting alfalfa = Replanting Bromus inermis Replanting alfalfa and Bromus inermis

*®
P<0.05

P<0.01

P<0.001

8 FMELENEMBERAEESHFENZM
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Table 4 Analysis of variance of grassland vegetation community under different treatments
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