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Effects of Cow Manure Appllcatlon on Soil Microbial Commumty in Farmland
ZHANG Ya-li', GUO Xiao- -ming' *, HU Hui', GUO Nuan' ’XU Xlao tao”, LI Jian-lin' I N “_)"'r

(1. Institute of Resources and Environment, Henan Polyfechnic Umversm Jiaozuo 454000, China; 2. Wuzhi Sub- Bu.reau ‘of Jiaozuo City Ecological Emlfbnment Hure.au
Department of Ecology and Env1ronnlem of Henan Provi 1nce * Jiaozuo 454000 Chma) ¥ 1 J :

Abstract; Although hvestock manure serves as an effective source o nut-rrent§ ﬁr agricultural purposes, it glsq ‘cauges an obyious xisk of contamination of heavy metdls and-
pathdgens in'soil. Séil mlemorgamsms are always conmdereﬁ a sengitive mdqlcator for the change in soil quahw However, kng;vledge of the effects of cowmanure apphcatlon.-
on soil microbial comuftmity ig still scarce. Therefore, the Lharactenstlca ofthe sml microbial community angdits ?ﬂuencmg facteﬁs in the farmland with cow.manure apphcatlon
were studied using dilution pldte counting and high- throughput sequenci . [The results showed that thé B diversity of the soil| microbial community exhlblted a slgmﬁcdm
differénce between the cow manure application site and cont}'ol site. The application of cow manure increased the relative abundance of Proteobacteria but decreased thie relative
abundgnces of ‘Actinobacterta and Gemmatimonadetes. | Furthermore the cow manute apphcallon significantly changed the relative abundances of Sphingomonas, PLTAI3,
MSB-4BI0, Halomonds, CCD244. Gaiella, Arthrobacter, Bacillus ,“and Ematheo_qgllaceae Both the content of soil water and actinomycete numbers were the important
influexicing fafors of soil microbial community composition in the farmlarid ith cow manure application. The cow manure application increased the relative abundance of
pathogenic bacteria including.' Pseudomonas, Clostridium, and Streptococcus, which may have resulted in potential risks of pathogenic contamination for soil quality. The
findings of this study are useful for understanding the effects of cow manure application on soil quality in farmland.

Key words: cow manure returning to farmland; high-throughput sequencing; soil microbial community; soil properties; biological pollution
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1 AN, S0 SRR LE, AR 250t 4 e T A
(AN) |, E\BE(TP) A ML (OM) B9 7 &, 4351 =
T0.04,0.11 F10.05 /% 222 a1, 55 18 L AH
o, AR 2R G i T A . BRI R Y

Pk B AE A G E R N2 1 Rk 2 o, thk B 0l T 1. 44 4,09 F10. 34 4
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Table 1 ~ Characteristics of soil physicochemical properties in cow manure application site and control site
N A TP
WH pH w(WC) o(N )_1 o( N)_1 o( _)1 »(OM)
/% /mg-kg /mg-kg /g-kg /%
NR-M 8.33 +0.13 20.48 +1.34 17.32 +5. 88 12.94 +1.96 11.59 +1.74 3.64 +£0.53
NR-C 8.47 +0. 06 20. 84 +2.06 21.25 +5.16 12.41 +3.98 10. 46 +£2.02 3.46 £0.92
1) WC R 87K NN FOREE AL, AN FOREA, TP R Bk, OM R A iR
®2 FEFEXSWRANTEBEDHE cfu-g!
Table 2 Quantity of soil microorganisms in cow manure application site and control site/cfu-g '
i H A T o
NR-M (3.96 +1.43) x 10° (52.85 £70.91) x10° (5.09 +2 l?_)_gs.—lﬂs _
NR-C (1.62 £0.75) x10° (10.37 £10.38) x 10° |' \ (3.79 £1. 561@;’ ,J,'“
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3R X (NR-M) 5% I8 5 (NR-C ) 4 33
@%Aﬁ@ﬁaﬁﬁlﬁrbuwﬁw¢%ﬂaﬁ-
LR %Asvsﬁz tit29 q&M\f
ﬁisvg;%z‘ 9*0¢,z’315 %ﬁ(ﬂ_’llz._é‘;" 5
mchﬁ%éﬁ E%Aﬁkﬁﬁ%QWN%E

12 494% 2’154

06%. 4

\I{ M NR-C

Fig. 1 Number of soil microbial ASVs in cow manure

application site and control site
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Fig. 2 NMDS analysis of soil microbial community
B diversity at ASV level
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B & ( Sphingomonas ) Fl Gaiella J& FFIXT 3 BE 43 51 %
8T 1. 14% H1 1%

£3 ET Anosim SHEEHAEERY

Table 3  Differences between groups based on Anosim analysis

T H M1 ZH2 FEA R EAHAR R E R P q

SH NR-M NR-C 18 999 0. 9334 0. 001 0. 001
1) P<0.05,FRH =R RE

I 4(a) AT FEN 15 2KOF T 2ER 4 1] P

( Gemmatimonadetes ) FI PN 4= [# |7] ( Entotheonellaeota )
(R REDE 2 B2 TR 2 28 H X500 IR G 2 A A7 1 3
225 (P <0.05). HIE 4(b) A1, TER/KTE T, ARTE
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F Ccp24 &, ﬁﬁz%‘%%r] T Gaiella J& FI75 A4 &
(Arthrobacter ) , J& BE & 11 H 19 2F 78 ﬂ:ﬁ &
(Bacillus) , WA TH 1Y Entotheondlaceae J& 1A
XTﬂirfqif'fJIEﬂr X 5% iR 5iﬁ%%lﬂﬁfﬁ%q@ .
zéﬁg—P <0.05 ) | :

w (@) T F

B others

B Entotheonellacota
B Nitrospirae

B Firmicutes ,,-"‘
== Rokubacteria ‘;_,-r'"
Bl Planctomycetes

B Gemmatimonadetes

B Chloroflexi

B Acidobacteria

B Actinobacteria

EE Proteobacteria

80 +

60

HIA £ %

NR-M NR-C

(b) J KF

B others

Bl MSB-4B10

B Ellin067

B Solirubrobacter
Bl MB-A2-108

B PLTAI3

mm Nitrospira

mm KD4-96

B Blastococcus
B 67-14

B Gin-GS-136
B Gaiella

B Sphingomonas
B Rokubacteriales
. MND/

B Syboroup 6

NR-M

NR-C
B3 TEREwREEERRANEE

Fig. 3 Relative abundance of soil microbial

community composition
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XPHEFE 5 5K & 2z h) 2 I A O (P <
0.01) . ZFERE & ( Blastococcus ) AN =F B 5 il 28 T
Kokt 2 6] 5 B A S (P < 0.05) , MNDI J& |
Rokubacteriales J& . fiFi L Y2 T J& ( Nitrospira ) Fll MSB-
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Table 4  Correlation between soil microbial community composition and soil properties in cow manure application site at the genus level

I )& pH Bk i A AA o8 EERiIN i) H TR
MNDI 0.73* ~0.75" 0.05 -0.55 -0.48 -0.55 -0.21 -0.01 ~0.89*
Rokubacteriales 0.48 -0.56 0.15 -0.26 -0.78 " -0.76" -0.07 -0.25 -0.86 ™"
Gitt-GS-13 0.63 -0.83* 0.25 ~0.81™  -0.05 -0.28 -0.29 -0.36 -0.33
Blastococcus -0.46 0. 66 * 0.15 0.50 0.35 0.71* 0.38 0.35 0.74"
Nitrospira 0.43 ~0.73*  -0.15 -0.53 -0.31 -0.55 -0.13 -0.15 -0.82"
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Acidibacter ~0.43 0.76* 0.48 0.80™  -0.18 0.05 0.17 -0.01 0.43
SCI-1-84 -0.60 0.45 0.16 0.41 0 0.51 0.77* 0.16 0.18
1) # FRRFE0. 05 K 1 AR, #+ FRTE 0. 01 AP I i B AH G M
x5 BARETHEMENS LEUEMRILLE" | ] “__,‘f’.’:."' /
Table 5 Comparison betweenCow manure microbes and soil microbes.at the genus level ..
IR 438 4 ARSI , CL
Geobacillus 0.007.581 +0. 003 628 0.000021 £0.000059 | 7 ND 4
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0.002 117 £0. 000 914
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0. 004 384 +0.002 635

0. 000 101 +0: 000 155
0. 006 702 0004371
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0. 000 569 +0. 000 308
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0. 004 348 +0. 004 744
# 0.000 133 +0.000 137
0. 000 169 +0. 000 193
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FEAZEIE X 5 X0 B 1 8 2 A) A7 7 W 3 1 22 57
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5 S RSl ) 9 28 BT, S OV RE SR BE. 53
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( Clostridium ) FN4% ER 78 J& ( Streptococcus ) B A X =F
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iE R 7RI A R B 3K TR A A RN PR R 0 A
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388 3 AH S 23 B 6 o D -5 i R 2 T ) S
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( Pseudomonas) BIFAXT 5 TRA3-20 J& 09 A8 X%F

i 2 (] S 80 i 2 A SCME (P <0.05) , 5 bacteriap25
Jas B AR = B 2 TR) 2 0 2 A DG (P < 0.05).
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Tablé 6 _ Correlation between pathogenic ard non-
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TEwbipd L '
' Pseudomonas Clostridium Streptococcus
PLTAI3 0.38 C0.52° -0.08
NBI-j 0.38 0.65™ -0.31
TRA3-20 0.54" 0.35 -0.24
CCD24 0.44 0.55" -0.04
Thauera 0.27 0.67 ™ -0.12
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Subgroup_17 -0.07 -0.34 -0.48"
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