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Abstract

[Objective] In order to prevent and control effectively bovine mastitis, it is important to clarify
distribution characteristics of pathogenic microbiome in mastitis-affected cow milk from different
regions. [Methods] Based on traditional culture and universal identifications, the communities
composition of the pathogenic bacteria and fungi was statistically analyzed using Excel work-
sheets. Furthermore, two-dimensional hierarchical clustering method based on heat map visuali-
zation of R language was used to analyze differences among pathogenic populations at species lev-
el and communities from different regions. [Results] There were a total of 30 pathogenic species
with known detection rates in all mastitis-affected milk samples from 7 geographical regions, in-
cluding 18 Provinces/Autonomous regions/Municipalities (PAMs) of China. The communities
composition of different pathogenic microbiomes at regional scale differed greatly. Among them,
Staphylococcus aureus, Streptococcus agalactiae, Escherichia coli, Streptococcus dysgalactiae and
Streptococcus uberis were dominated in 9 PAMs, i.e., Gansu and so on, 3 PAMs, i.e.,, Guangdong and
so on, Liaoning and Shanghai, Jiangsu and Hubei, Xinjiang and Guangxi, whose detection rates
were 19.6% - 61.5%, 23.5% - 29.0%, 14.4% - 19.7%, 27.1% - 33.3%, 15.4% - 20.3%, respectively.
Due to the significant differences of detection rates across pathogenic populations or microbiomes,
Staphylococcus aureus and Shenyang accounted for the highest share of populations and micro-
biomes, respectively. [Conclusions] The detection rates of pathogenic community compositions
causing bovine mastitis differed largely from 18 PAMs of China, associated with complicated caus-
es. The results suggest that bovine mastitis pathogenic microbiome should be associated with the
regional climate factors, herd-level and cow-level factors, different housing and hygienic measures
using the community ecology principles and methods in future.
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Table 1. The basic information about pathogenic microbiome of mastitis-affected cow milk
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Figure 1. Distribution characteristics and compositions of pathogenic microbiomes in mastitis-affected cow milk from dif-
ferent regions, China
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Figure 2. The differences or similarities among pathogenic populations and microbiomes in mastitis-affected cow milk from
different regions, China

2. RETNEMXTFEE R RREMEEE REEEER AR

B fa 6 RACHFREZ B > 73 3, B < o8 CE0 0 2 TR 2 B0 ) L3 i vy L i 2 P 9 24 2L )55 980 i 1
KBFF e JCALBERRE . (2 FLBERRE . R A ERE S 4 DRSOy —#%, DGR 4 1 X A
RIS RSLE BN IR PRI YRAESL, FUSBERRE . WA AR . MR TR
BB — A3, DI LS SR T A REE BN G20 2L 5 R A BRI A, BUW LR IZ 2
BEAR. BERRGE R P ALIREERRTE . AFBERRTE . FRBERRTE . FLBERRTE 4 DRREZZURN K, W HBUR LR
IRNEBLBR RS . RTATE . SMRTE. 2RAEE R EME R EZHEHE 1NN s HR T4
TR P AR T R o 4 A ORI A BN % 6 MR SRS — 8 F/AR 6 MR S RII 9 2 RN 32,
TR SRR WA A IR RS, FERRR S DUBRER S A WIR Ry —3K. BRI S,
S E B e UM T A2 O 70 SRR, S0 L ve, DRI < 2 (O T 4 BRSSO Lo die e, YDA 7
PRARAT R« ZFARAT R AN RS . DUIRERT | VD7 TR SE R BOW J LR Rl B FIRHE I 20w TLARAK O :
S OHERE DS > KIFTE . A BERRE L (FAUBERRE . R B A ERE 23 > HBHERRE D > 8
AR R >3 > MEFTE S > B RE S 3. HABBERRE RN S PR BERR B . A-BERR T 3§
BERRTA . FUBERRIR M EOR LR MR ERG WOERF S STIEDR LR > RIS

3.2.2. WEETEMXEEBZER SRS

H P 2 R VA SRS AT R A, 18 AN T X AP T bk PR 7 i B VA A — AN ROK I S, IR
LT P BH W 2F L 55 205 S B FRaE 4 b A T B (1 4 by, 0 FL LA AR 02 o 8 B A (R H R
52.7%)0 KA RN BN T B4 AW AL SR IX 2 S o kS R SN R b X R 1) 2

DOI: 10.12677/amb.2018.72006 53 AR


https://doi.org/10.12677/amb.2018.72006

R

=

&

Ma, ER > HW2M > wdefiik > BeviiEm = <8 Wik = WHRRM > Frsmaim+ > HAh 9
AMBIX; HoAth 9 MBI AR5 A 2 7% 3 /ANr e Hd 188 1NV RIEYIE R E RS E R > NS R
TERFAAT R ER I s 53 1 AR 2 AN SOR TR T R R 25 S > BRI RIEAN B, DO > b
SRS 5 B X .

FPG HIR M AR K BRPEIE R B2 ORI Dy — R R R X et [X 95 4= 3L 55 0 JE A AE A7)
FARE S5 AL AT 15 BRL(5~9 By, 1T L 1~2 AP o5 9 A o (10 0 400, 497 ) B R DX 05 4 L5 98 0 D R VA L
5 AN, <o e OO ) 2 TR T 3 B A T IR B R A HH R 00l vk 42.8% K1 28.6%, At i 71.4%, DRI
AL WAL R R W REVE S 5 AR EE, &0 R A Bk MR S8 61.5% 1134,
T AN EEBR BRI AT AP ) S 15.4% M8, =& &1 92.3%, B G 1 733 Wb KY)
A= 55 98 98 o B R T VB O ANPREE, DR BORN TFE, H B R A BR T AT R I A B R SS 4E 35.8%
M AL, —E AT 71.6%, BRI S — 2330 BR G T w022 o X 9 28 3L 55 4% 093 Ji o eV 20 il L 8 S R 6
ANFREE, AL 0 55 B R o 408 A A AR AR BL, BT AR =2 1 AN 43

WAL ST IR G A= FL 5 200 IR BE R VR Y AL 5 7 ANFREE, B T T 95 A M 4 3 08 25 Bk B R JC FLBE BR
PR PR TRt X B A T R K T T A o 0 20 X R v o O34 R R 5 A R BUR AL 83, BT LA
L1 K3 BRI T WA S S0 SR B BT AR I 4 SR AT RRRR T RE R SR T R AR AT
RN GTLTFARMI) 7 D FIREESERE] 12 DA Hofth 9 AN WA 2055 00 IR B R R [F /N 57, B
PS8 RIS AR . BT R AL M AR AN R 10 Aok, oAl 6 25 X R AR ATE 11~18 2 1H],
1M A KEAAI R B ATRFAE, Dtk 9 MBI AL [F] 5 88— AR 3
4. Wig

PR SN, SR BA W R IR I AR AE o AHIE ST AL BBV SR A AN F Y 7 AN 35 O 2
FLI5 9 WU V5 R VR BEAT I TC o T4 0 43 1 5 1 (100 J6 B b B ARG EH R AL, RIS A= 355 R iR
93 Jir DA 0 AR R I B S R KA DR o 9, AR G A Vi DX P A T [ 1] 5 R G i ST A Vg [X
BN B BH 1815 N —2, T AN VG Fig S A W 08 DX AT 0 )1 BT 1 7) 3R AE — s AR AR AL R W i X 13t
[ISTRIARALSE IR AT — MR 0 — Vi X ) SRRV LG R (81RO — 2, FRRIAE R WA IR T S X Y e
TL2VRAE—i; SR RRIEN - WAAT . JR - 2189 X A7 g A [ 10 R G IR 2 5 X R A
B3N, HEREWAHRIEX T REYIRE—E; R o AMBX EMPEILR T 5 XK
A FL61RAE 2. Fi4h, ZRACHRIR AT F- i X L T FH 7 VB N R 1 — R SR 17 BT
XEAE—#E. 3, PR ARG REX M ER16]. PHALRMT TR X HN 2 M4]. b
FE R S IX A AL K 10 P8 A6 S T 52 DX R BR UG 1 B [ 5] B AR Il - 7 #4 Y] X P 22 3813 )38
D RAE— s AR AR PR R Y VR X YT 548 [ 14145 4 Fp ST AR X BR[O FN e 4% 10 M X
fE—jg.

JUERUB A P A O o B 2R FEUE S AR WD v 0BG 5 2 A AL B ) 23 3 A REAE[23] [24] [25]
[26], Deb %5[27]#1 Roesler 55 [28TA W43 98993 i b1 (04 2 1AL HGR T SRR F S 2 57 . AT+
ANTRVHE DX G325 5155 9973 Vi A VA 2HL RS 22 5 VAR R R0 HE A A Ml 0 1) M X 3 A ARRAAE o R IR ] SR S 1L
AL FRIEHE) 5, B HLR R A S iR i B SR /K IS5 SR 5 3 s R R PRI 52« BARAL B SR (17]
LWATHRF AT, RIS HEHERAE 2 25 I R B FL s R BT R R = T R4S, Olde
L1291 TR I EH 7L 5 BERR B 5 RS PR PR LR 28 s 2R AV %, SR ER KT B8 5 RS A 1 R LR 28 R
R LRI 0% 2 TR AR R E R, B, 564 Ar e AR BE R
BUIGE PRFLIR S RFZE[29] 0 AN T H 43 85 %5 7 A6 i B 22 S 3L D5 9% e R 2 T RS A= 3 R D B0 7 URE

DOI: 10.12677/amb.2018.72006 54 TRAEA T


https://doi.org/10.12677/amb.2018.72006

S s = Vo,
P S

SCHR B AR EL AT 7 DX 33k % P 2% A s, ARUANHERR UM S =15 22 7 6] [ 7] [17)FHREL 5 2% A 1] [3] [5] [6] [7]
[8][97 [13] [14] [17] [181%H5 L RELE R ALK FE o Justice-Allen Z5[ 301N AE D2 A 3 TR A4 A Fn 86
FAP L P, X R P R (P AR D 2 S AR A W A FL 5 6 B B BRI 26 o Pieper Z5[28]f
FOR I FET AT Lo AP A U ) 4 20 OO T R B R A SR AN IR B R R AR 2, (HARHIE AL 7 AN 43 X
18 NETTIX G271 55 96 - T B B R A S W AT 4 38 (0 R A BR T S AR A AT R AE R . Abera Z5[31HFFE K
BB FLIE AL 2 KAEER 41.3% =0 T3 25.0% 1 22.1%, FIREEIG TG0, BRI SIS T AE
FA GRS RV CHERZR, (HFER. IRRNIFLEE 200 S S5 W E 7055 R R AR AR ERARE 1]
WA AR, BaPEFLps RGNS S IR R IR DA A W A BUR /18 55 N R A R R X
AR [3RF TT R I 52 oy AR ARk DX 524 L 53 9% PR Jir bR S R BRIl A, b FSESEAE R
INEVEBUR B R BERI A BRI . LS EERRE . SRIRAT I . KIAAT IR . 15 FLREER A 55 Add £ 0 i FE A% 1
A e R T (T FLEE R 1 5 & I O A BRI SE) . Lakew 25[3210F 78 R IUAS [R5 A A1 S G2 2L 55 4 58
REAAERE R, Frghid e R0 ARSI SIBRIEPEFUIR R Bk 0TI ARG G4, TG
BE PR AL et 3L R I B . Zhao Z5[33 VN FLIRAL SRRt 2 023055 A IR IR o 3 8 B 2 ) (ol
R BRI WA ARHLEIF ST ER . ARNERBIEEA L SR, BEREE. TAEKLS)
ZE 50 W BRI ShAe) 22 S A DR BN W A0 315 2808 I BRAEV& 10 23 A 252, (ELARHIE 7 rh g SE PRI B AR OK
IS AT A R 2 IR AR IR BN 273 R R B VA L X A (1 W e PE R 25 . Gordon S5 [3410F 78 R I “ 4277 18]
EIGKIIAL S R RRREEZ XIRE ROUX AP AHERARL. RIGTERN;  “IResr” B,
G PRI L5 98 KOs 28 B Bl S 400 IR PSR AR THT ) 7 & FE A5 TR 3 K

AN, BEAREER. KB BRI B e ik A IIRS v A Ak SR A L, AR
Frige 7 ASHOER Sy X 18 S48 T DX Ji B F AT U 1 A 49 1) 0 s 4 97 I AR B AR A 5 58 V25, (HCRFE A R X A
(3 1) Oikonomou %5 [35 i@ it =l &y — IR ISR AF 218 60 AN CANFIFL JURF T 50% AR 7 RA M, &
T SR 7 IR B AR BERR [35] [36] [371E AL G B K 5w T RAF N W A= FU 5 408 S T P AL
B A, Guih AR [F) AT RS B AR S R AR S R ORI R . B, T PR BH W AR LS 2 SR
W RER R 20 DMFE[7], HBT K2 EFEEA SRR R, S DA EARTHA 17 M T
[1]-[6] [8]-[18], FPEHMME 1 AR H5r TR J5 H M8 R BT A T 25 RBERNE AR 708 Bt
S ANGE — ) A T RS2 A AN [F) W 2 L 98 0 57 R A 9 2 e () B S D T

ZE LRI, ARSI W4T 9800 S5 M S A, T RRS XA AR R3] (8] Z=TARAL[6] [8] [17]+
HERA B3] [S] [12] [13]CARAN R X 4837 () T AR 34 1] [3] [5] [6] [7] [8] [9] [13] [14] [17] [18]FA K-
DAL, A [ DX AR 0 5L A A7 100 S 0 903 2 5L 55 A 04T R 1B A IERR 297 o [FII, VERORRR A & A Ak
TEE AR A BB I R AT SR G
5. &g

R 7 ANHERAR X 18 N TH X HLIRAF 30 A AIFE LA AR 288 . AR IX 952 155 0%
JRBRFIE L RAFIRE A MR B2, MR RE k. @R E m M e 4R, St
FUI 25 RO R AR AT T B, R 7 58 R 40 25 1 30 B B R AT 78 A 25 25 A FE IR 0 IX R VR S 22 5 e
(225, AT BRAE . IR 4 M RN 1 % A 058 4 DR 2 0 i A B AR A s, DABITR A T 27 AN T 12
S oTE R AR p A -
& H

SRR ] P AR 22 R AR B0 SRR TR, Tl [ 5K B 28R 2 810 H (No. 31660724, No. 41361053) N5

DOI: 10.12677/amb.2018.72006 55 AR


https://doi.org/10.12677/amb.2018.72006

RS = o Vv
P K

AR ST H (No. 2015MS0306, No. 2016MS033 DS #r . B & 5OHZ 18 SR R 507 W .

SE

(1]
(2]

(3]

[4]

[5]

(7]
(8]
9]

[10]
[11]

[12]

[13]

[14]
[15]

[16]

[17]
(18]

[19]

[20]
[21]

[22]
[23]
[24]

HZAR, SFNL AR R X ) A B 2L 5 28 078 T B 19 3 B 4 IR A BOR IS (], W AR B AR, 2012(4): 7-9.
W, R, W, B, BRZR, RER, 2R SRR 0 R BT SO R B 0 4 B K K
itk Ie )] BV & B EE, 2010(11): 110-112.

X, ArRes, T, TR, VAR R L X AR L5 980 SR B 1 4 s A e K ARG [)]. R E R A E)
¥, 2008, 28(6): 51-52.

BN, WEHER, AL, Ak, a3, 200%H, /R ZMNMIX P45 R EE I B 4 E K AR
I8[3). shEE 2, 2007, 28(8): 113-114.

FIRE, FME, EAE. PAFL5 ROR IR B I B K R ARG T]. TEE R SR, 2013(3): 53-56.
XM, BN, FHEE, RILE, ZKN, ZEE, K, BANE. Frim a7 X AL 5 5 806 R A
B EEET]. LIRS, 2014, 42(5): 181-184.

INFT 57, ATSIRK. PLBH X Y2 U0 KA 7 2 45 8 S I R 2 B0 (1], IR E B EE, 2014(2): 44-47.
FI, E A PRI X YA R T b 20 IR R 1 0 B [T]. ARALRAL R 244R, 2011, 42(2): 29-32.

XIEH, TR, TREE, S, B, B, R, Tk, A, fEEE, B, Wi, BRRE, MRS, W
e X G4 3L 55 205 R B K 23 B 28 8 S 25 20 (3], HhE 2, 2007(7): 35-38.

FLTHE, BRI, Wh2EFL055 20 SR B 1K 40 B8 % 8 KA Bna d]. Wb &R, 2005(6): 27-29.

Brigk, SRM, R0, R, IRYIHLX G ARIER BTG 2905 R B o 85 4 5250 [T]. F E & &4 9%,
1998, 20(3): 154-156.

XA, IEAE, T, MR, R B X g4 200 2 = 20 B b DR A A (3], SR E 4R, 2007(5):
32-35.

Wk, BRI, BRI, BRI, RO, 280 i X AR 255 20 TR W 10 7 5 4 2 BGRIG[T). shie %
HERE, 2009, 30(6): 113-115.

20, e, SRR, B2 YRS RRIRE R N2 B e K AR )]. BT EBUEEE, 2014(5): 68-69.
e, E PR, S, R, RbelE, s, PRI KR I B % E S5 DGGE B[], higssiE
KR, 2013, 31(3): 88-94.

FREE, Mg, BERE, Rk, BB, SR HX A4 3005 R B R ROR B LR AR [].  E B Sk G,
1998, 20(3): 154-156.

FRALBA, REXA. RS Hh X @ 2RI PR Y 2L o5 9800 SR A28 K o A )], TR BB R 2% &, 2004, 40(3): 18-19.

WG, W&, FIFDh, FEE, SO, P34 Ra L5550 SR B 0 0 2 4 8 I A0 []. SR EHERE, 2008,
29(11): 40-43.

Yuan, Z., Chu, G., Dan, Y., Li, J., Zhang, L. and Gao, X. (2012) Brcal: A New Candidate Gene for Bovine Mastitis
and Its Association Analysis between Single Nucleotide Polymorphisms and Milk Somatic Cell Score. Molecular Bi-
ology Reports, 39, 6625-6631. https://doi.org/10.1007/s11033-012-1467-5

BRI, M, 2, EHAT. PR ILS R EBIA[T]. SRS T, 2013(1): 39-40.

Zadoks, R.N., Middleton, J.R., Mcdougall, S., Katholm, J. and Schukken, Y.H. (2011) Molecular Epidemiology of
Mastitis Pathogens of Dairy Cattle and Comparative Relevance to Humans. Journal of Mammary Gland Biology &
Neoplasia, 16, 357. https://doi.org/10.1007/s10911-011-9236-y

LT, 4R, TkEE AR R IIGTIR[T]. BB E A, 2011(7): 43-45.
BRELIE, YR, TIERCEY) A b B T A d R[], AR AE, 2008, 28(11): 5571-5582.

Li, J., Quinque, D., Horz, H.P., Li, M., Rzhetskaya, M. and Raff, J.A. (2014) Comparative Analysis of the Human Sa-
liva Microbiome from Different Climate Zones: Alaska, Germany, and Africa. BMC Microbiology, 14, 316.
https://doi.org/10.1186/s12866-014-0316-1

Yatsunenko, T., Rey, F.E., Manary, M.J., Trehan, 1., Dominguezbello, M.G. and Contreras, M. (2012) Human Gut Mi-
crobiome Viewed across Age and Geography. Nature, 486, 222-227. https://doi.org/10.1038/nature11053

Ge, Y., He, J.Z., Zhu, Y.G., Zhang, J.B., Xu, Z. and Zhang, L.M. (2008) Differences in Soil Bacterial Diversity: Dri-

DOI: 10.12677/amb.2018.72006 56 TRAEA T


https://doi.org/10.12677/amb.2018.72006
https://doi.org/10.1007/s11033-012-1467-5
https://doi.org/10.1007/s10911-011-9236-y
https://doi.org/10.1186/s12866-014-0316-1
https://doi.org/10.1038/nature11053

R
H
48

ven by Contemporary Disturbances or Historical Contingencies? Isme Journal, 2, 254-264.
https://doi.org/10.1038/ismej.2008.2

[27] Deb, R., Kumar, A., Chakraborty, S., Verma, A.K., Tiwari, R. and Dhama, K. (2013) Trends in Diagnosis and Control
of Bovine Mastitis: A Review. Pakistan Journal of Biological Sciences, 16, 1653-1661.
https://doi.org/10.3923/pijbs.2013.1653.1661

[28] Pieper, L., Godkin, A., Roesler, U., Polleichtner, A., Slavic, D. and Leslie, K.E. (2012) Herd Characteristics and
Cow-Level Factors Associated with Prototheca Mastitis on Dairy Farms in Ontario, Canada. Journal of Dairy Science,
95, 5635-5644. https://doi.org/10.3168/jds.2011-5106

[29] Riekerink, R.O., Barkema, H.-W. and Stryhn, H. (2007) The Effect of Season on Somatic Cell Count and the Incidence
of Clinical Mastitis. Journal of Dairy Science, 90, 1704-1715. https://doi.org/10.3168/jds.2006-567

[30] Justiceallen, A., Trujillo, J., Corbett, R., Harding, R., Goodell, G. and Wilson, D. (2010) Survival and Replication of
Mycoplasma Species in Recycled Bedding Sand and Association with Mastitis on Dairy Farms in Utah. Journal of
Dairy Science, 93, 192-202. https://doi.org/10.3168/jds.2009-2474

[31] Abera, M., Habte, T., Aragaw, K., Asmare, K. and Sheferaw, D. (2012) Major causes of mastitis and associated risk
factors in smallholder dairy farms in and around hawassa, southern ethiopia. Tropical Animal Health & Production,
44(6), 1175-1179. https://doi.org/10.1007/s11250-011-0055-3

[32] Lakew, M., Tolosa, T. and Tigre, W. (2009) Prevalence and Major Bacterial Causes of Bovine Mastitis in Asella,
South Eastern Ethiopia. Tropical Animal Health & Production, 41, 1525-1530.
https://doi.org/10.1007/s11250-009-9343-6

[33] Zhao, X. and Lacasse, P. (2008) Mammary Tissue Damage during Bovine Mastitis: Causes and Control. Journal of
Animal Science, 86, 57-65. https://doi.org/10.2527/jas.2007-0302

[34] Gordon, P.F., Borne, B.H.V.D., Reist, M., Kohler, S. and Doherr, M.G. (2013) Questionnaire-Based Study to Assess
the Association between Management Practices and Mastitis within Tie-Stall and Free-Stall Dairy Housing Systems in
Switzerland. BMC Veterinary Research, 9, 200. https://doi.org/10.1186/1746-6148-9-200

[35] Oikonomou, G., Bicalho, M.L., Meira, E., Rossi, R.E., Foditsch, C. and Machado, V.S. (2014) Microbiota of Cow’s
Milk; Distinguishing Healthy, Sub-Clinically and Clinically Diseased Quarters. PLoS ONE, 9, €85904.
https://doi.org/10.1371/journal.pone.0085904

[36] Bhanderi, B.B., Jhala, M.K., Ahir, V.B., Bhatt, V.D. and Joshi, C.G. (2014) Cultural and Metagenomic Based
Identification of a Microbiome from Subclinical Mastitis in Cows. Veterinarski Arhiv, 84, 215-228.

[37] Kuehn, J.S., Gorden, P.J., Munro, D., Rong, R., Dong, Q. and Plummer, P.J. (2013) Bacterial Community Profiling of
Milk Samples as a Means to Understand Culture-Negative Bovine Clinical Mastitis. PLoS ONE, 8, €61959.
https://doi.org/10.1371/journal.pone.0061959

1
LY
Hans X
MM R BE T R

1. FTH%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HAMATI ISSN: 2327-0810, Rw/ i)
2. FTHFEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

ehmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: amb@hanspub.org

DOI: 10.12677/amb.2018.72006 57 TRAEA T


https://doi.org/10.12677/amb.2018.72006
https://doi.org/10.1038/ismej.2008.2
https://doi.org/10.3923/pjbs.2013.1653.1661
https://doi.org/10.3168/jds.2011-5106
https://doi.org/10.3168/jds.2006-567
https://doi.org/10.3168/jds.2009-2474
https://doi.org/10.1007/s11250-011-0055-3
https://doi.org/10.1007/s11250-009-9343-6
https://doi.org/10.2527/jas.2007-0302
https://doi.org/10.1186/1746-6148-9-200
https://doi.org/10.1371/journal.pone.0085904
https://doi.org/10.1371/journal.pone.0061959
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:amb@hanspub.org

	Distribution Characteristics of Pathogenic Communities Associated with Bovine Mastitis across Different Regions of China
	Abstract
	Keywords
	中国奶牛乳房炎病原菌群的地区分布特征
	摘  要
	关键词
	1. 引言
	2. 研究对象与方法
	2.1. 研究对象
	2.2. 研究方法

	3. 结果与分析
	3.1. 不同地区奶牛乳房炎病原菌群落组成及分布情况
	3.1.1. 优势细菌种群的地区分布特征
	3.1.2. 其他细菌种群的地区分布特征
	3.1.3. 酵母菌种群的地区分布特征
	3.1.4. 其他微生物类群的地区分布特征

	3.2. 我国不同地区奶牛乳房炎病原菌种群及群落间差异性或相似性分析
	3.2.1. 病原菌不同种群间差异性或相似性分析 
	3.2.2. 病原菌不同地区群落间差异性或相似性分析 


	4. 讨论
	5. 结论
	基金项目
	参考文献

