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Abstract In order to screen suitable raw grasses for vineyards biograss mulching in the eastern foothills of
the Helan Mountain, the ‘Matherland’ vineyard of Junxiang Winery, Ningxia Hui Autonomous Region was
taken as study object. Three different raw grass mulching treatments with Medicago sativa L. CAM) , Lolium
perenne L. (LP), Trifolium repens L. (TR)were set up, and clean tillage (CK) was used as control. The sail
physicochemical, enzyme and microbial indexes were measured, and the differences of indexes in different
grass mulches were analyzed. The effects of different grass mulches on the nutrient composition and
microbial community structure of the ‘MatTerland’ vineyard soil were evaluated. The results showed that:
1) Compared with CK, the degrees of soil salinization of AM, LP and TR decreased by 17.42%, 8.52%,
and 21.91%, respectively; The organic matter and organic carbon content were elevated by 19.75%,
8.23% and 24.03%,

significantly increased in all treatments, as well as catalase, urease and cellulase activities, with the LP

respectively. The content of total phosphorus and available phosphorus were

treatment being the most effective. 2) At the level of bacterial phylum classification, Actinobacteriota,
Proteobacteria, and Gemmatimonadota were the dominant microbial bacterial community, and the relative
abundance of Gemmatimonadota was elevated by 13.54% and 42.06% in LP and TR treatments,
respectively; At the level of fungal phylum classification, Ascomycota, Basidiomycota and Chytridiomycota
were the dominant fungal community, and the relative abundance of Basidiomycota was elevated by
20.62% (AM), 19.84% (LP), and 62.49% (TR) under the three types of biograss cover, respectively. 3)
Based on Tax4Fun and FunGuild functional prediction analyses, the bacterial relative abundance values of
metabolism was improved by 0.26%, 0.45%, and 0.45%, respectively. The AM and TR treatments were
beneficial for soil Pathotroph-Saprotroph fungal colonization, which was enhanced by 21.96% and 3.63%
under the two treatments, respectively. 4) Principal component analysis showed that the composite scores
of the treatments from high to low were TR>LP>AM>CK.

covering are beneficial for improving the micro-ecological environment of the vineyard, among which the

In conclusion, all three types of raw grass

Trifolium repens L. mulching has the best effect and can be given priority in the production of ‘ Marselan’
vineyards in the eastern foot of Helan Mountain, Ningxia.

Keywords vineyard; raw grass cover; soil nutrients; microbial community; functional prediction
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Soil physicochemical indicators of different grass cover
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2 144,00, + HE 40 18 A e 48 5k & 2R AM>
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PD whole tree i1 = 2K 8 LP>CK>TR>AM,
FUFE B ] LP>CK>AM>TR, 4 /> &b 3 fr - 3¢
HEYMEEER&EHNLP(E2),

x1 TREEBETIEAEHEN «SHFHE
Table 1 adiversity of soil bacterial communities under different herbaceous covers

Ab 3 Chao 148 %L I R B A A o AIE T 51 5 Rl GE
Treatment Chao 1 index Goods_coverage index Observed _otus Shannon index

CK 1616.42+216.46" 0.99+0. 00" 1544.674+186.71° 9.784+0. 16

AM 2 355.91+228. 53" 0.99+0. 00" 2 144.00£198. 60° 10.17£0. 15°

LP 2 201. 55+ 147. 99" 0.99+0. 00" 1993.33+144. 30" 10. 14+0. 08"

TR 2 148.10+75.43" 0.99+0. 00" 1934.00+61.02* 10. 06 0. 06

TE:AM,SBIEE A LP, BE R TR, [ =M CKO W AFE o 7 510 B0 A 7] 52 B 308 28 57t 1 38 (P<<0. 05) , M Rl 52 B R0oR 22 57

AN EP>0.05, FH.

Note: AM, Medicago sativa 1. ; LP, Lolium perenne 1. ; TR, Trifolium repens 1. ; CK, Clean tillage. Within the same

column, different letters represent significant differences (P<Z0.05) , while the same letters represent no significant

differences (P>>0.05). The same below.

K2 ARLEREESTIEEEHEEN SHNE

Table 2 adiversity of soil fungal communities under different herbaceous covers
gl Chao 135 %k T Uk 48 B Ace 5 X PD whole tree $§ %1
Treatment Chao 1 index Shannon index Ace index PD whole tree index
CK 528.1943. 29" 3.92+0. 17 543.014+7.33" 187.59+9. 25°
AM 416.20+8.51° 3.43+0. 09 421.03+10. 20 139.87+6. 68"
LP 560.874+14. 31" 4.2440.40° 548.724+19. 35 196.35+2.51°
TR 468. 104 28. 26¢ 3.37+0. 56" 478.52+25.81" 174.15+15. 26°

2.3.2 REAEREN LEMA ML EMER
# 3% A

& 3 AT FEAR TR T 17K P |, 5 CKAR L, AM.,
LP . TR+ 425 B ] (Chloroflexi) F Ji 43 %1 3%
Jm 23.37%. 34.17%. 17.80%, B # w@W 1]
(Acidobacteriota) i - £ 43 5134 /0 9. 7926 . 12. 55 % .
1.14%, ¥ % W '] (Planctomycetota) 43 7l % Jin
54.85% .69.47% 57.68% ., 3FpE F AL HL Y
=M W ¥ @ 1) (Cyanobacteria) Ml 1 B[]
(Crenarchaeota) [} = £ , 3 B 39 i Hh = 24K 8 AM >
LP>TR>CK. 5 CKAHM . ,AM LP TR il £ #

['] (Actinobacteriota) ) F B 43 B B& Ik 9.41% .

8.15% .6.89% , 4 J¥ i '] (Proteobacteria) [ = J& 43
R AR 4.51% . 9.38% . 10.38%, I ¥ & 1]
(Bacteroidota) 1 3= B 43 Ji B Ik 22. 3096 .32.59% .
38.00%, i i I'] (Myxococcota) [ 3= & 43 Il [ {1
3.88%.9.21%.15.85%. 5 CKAII,LPFl TR
ZF B0 B 1] (Gemmatimonadota) 4 3= & 43 51 3 fin
13.54% #142.06% , Y& 1 '] (Verrucomicrobiota)
F A BIEIN10. 95% F15.33% . FEERTKFE I,
5 CK Mtk , AM.LP, TR ) + 3¢ of $1 7 5 ']
(Basidiomycota) {9 7= B 43 51154 fin 20. 62 % .19. 845
62.49%, & % '] (Calcarisporiellomycota) F J& i &
B0, 3 B B0 s 2K AM>TR>LP>CK, F
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Relative abundance of dominant species at the level of soil bacterial (a) and fungal (b) phyla

under different herbaceous covers

2.3.3 RRAAFEEZT LA Bk AN
5T

FIH Tax4Fun T H XA [6] A 55 35 4 # ) 1
HEAH TE BEIE ST IR TOI L 25 R 28 T 64> KEGG
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Ak B (Genetic _Information_Processing) | 1 k1% 5
(Metabolism) . 4 Jifd i #2 (Cellular_Processes) , ¥ 3%

f& B Ab PR (Environmental _Information_Processing)

8 (3R 3) AN [] AE o 3 55 b 309 40 0 T e E 4 1 2
B 2E R GBI B K (P>0.05) ,H 5 CKAH
e, AM B Metabolism. Genetic_Information
Processing , Human_Diseases 1 #H Xt 3 & B 43 il 34
M o0.26% . 0.53% . 1.38%, LP 4 Metabolism .
Unclassified , Human_Diseases , Organismal _Systems
B OXE F w B 4 0 B 0.45% . 1.37% . 0. 71% .
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RI3 TREEEBEEZTIEAR - RPEENEETE

Table 3 Relative functional richness of soil bacteria at the primary level under different grass cover

85 B Ak

i85 B AL B

A YA & 5

fib B R A o Environmental In 41 ff 2o 72 N ZE PR . -
. Genetic_Informa- . . . Organismal _Syst-
Treatment Metabolism . . formation_Proces Cellular_Processes Human_Diseases
tion_Processing . ems
sing
CK 48.61+0.11° 22.49+0.10° 12.31£0. 09" 7.37+0.01° 2.51£0.01° 1.88+0.00°
AM 48.74=+0.08" 22.61+0.16° 12.124+0. 10 7.31%0. 05 2.5540.02° 1.8740.01"
LP 48.83+0. 17 22.30+0. 26° 12.2240. 00" 7.35+0. 04" 2.53£0. 04 1.88+0.01°
TR 48.84+0.11° 22.45+0.16° 12.17+0. 05 7.37%0.02° 2.5040. 02 1.850. 00

2.3.4 AR AFREZT LEAAFG G TN
2T

PP AT ARRT > 0. 01 %6 +HE BB 20 4y
Sk 8Ffr, Bl - )i A 75 47 B (Pathotroph-Saprotroph) |

J& A= 3% B (Saprotroph) | JiF AR - 4t A= 3R R

(Saprotroph-Symbiotroph) 5 #f - Jif A= - 3 A= 5 5 7Y
(Pathotroph-Saprotroph-Symbiotroph) . 3t 4 & 37 #
(Symbiotroph) . J 3 % ¢ 8 (Pathotroph) i J5L {4 - &
A -z 8 37 (Pathogen-Saprotroph-Symbiotroph) |
g B -3 A 28 % A (Pathotroph-Symbiotroph) o 34
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Fig. 4 Predictive analysis of fungal community function under different herbaceous covers
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Fig. 5 Correlation analysis between soil microbial community and environmental factors under biograss cover
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Table 4 Factor eigenvalues and cumulative variance contributions of different grass cover to various soil indicators
8 FE A F LAY 2 B
Index PC, PC, PC,
pH —0.219 81 —0.270 24 —0.094 78
EC —0.320 71 —0.037 24 —0.150 47
4= Total phosphorus 0.065 19 0. 360 57 —0.024 13
W Available phosphorus 0.070 49 0.345 54 0.169 40
H HLJE Organic matter 0.322 93 0.014 46 0.144 86
4 Total nitrogen 0.216 45 —0.243 90 0.230 91
B f#% %0 Available nitrogen 0.213 57 —0.068 15 0.464 93
A HLAK Organic carbon 0.323 00 0.014 31 0.144 37
it 4 1k A Catalase 0.018 84 0.362 13 —0.105 46
JI% B Urease —0.022 92 0.357 43 0.142 49
4 F W Cellulase 0.091 67 0.350 36 0.082 64
i P % % B Alkaline phosphatase —0.134 54 0.058 13 0.563 34
21 B Chaol 45 % Bacterial Chaol 0.283 21 0.143 79 —0.217 27
0 B 4% IF )5 81 5 Bacterial observed _otus 0. 280 46 0.127 47 —0.255 91
4l 7 A7 4% 48 41 Bacterial shannon 0.257 66 0.185 42 —0.237 89
HL. B Chaol 4§ # Fungi Chaol —0.270 20 0.211 59 0.055 73
B & 42 75 $% Fungi shannon —0.256 54 0.203 54 —0.195 64
EL A ace 1§ X Fungi ace index —0.290 97 0.162 88 0.120 43
iifﬁbﬁgi;ﬁfﬁex —0.249 83 0.206 33 0.216 83
F:4F {H Eigenvalue 9.060 14 7.384 14 2.555 72
75 22 5Tk 3 / % Variance contribution rate 47.684 95 38.863 89 13.451 15
Z i} iM% /% Cumulative contribution rate 47.684 95 86. 548 85 100. 000 00
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Table 5 Composite scores of principal component factor scores and composite scores of different herbaceous covers

b 3 F 41 F LSy 2 F 43 AR 44
Treatment PC, PC, PC, Comprehensive score Rank
CK —1.234 32 —0.831 06 0.189 18 —1.876 20 4
AM 0.899 89 —0.661 95 —1.001 01 —0.763 07 3
LP —0. 385 39 1.361 57 —0.497 59 0.478 59 2
TR 0.719 82 0.131 44 1.309 42 2.160 68 1
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