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Analysis of microbial community structure and diversity on surface
of commonly used hay in dairy farm by 16S rRNA gene
high-throughput sequencing
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YANG Hong-Jun® ZHU Liang-Quan* HU Li-Ping"" DING Jia-Bo*"
(1. China Institute of Veterinary Drug Control, Beijing 100081, China)

(2. College of Animal Science and Veterinary Medicine, Shandong Agriculture University, Tai’an, Shandong 271018, China)

(3. Dairy Cattle Research Center of Shandong Academy of Agricultural Sciences, Jinan, Shandong 250231, China)
(4. Shandong Animal Disease Control Center, Jinan, Shandong 250022, China)

Abstract: [Objective] With the development of Chinese dairy industry, hay demand is increasing. As
an natural forage, hay can be a carrier of livestock pathogens. The aim of this study was to investigate
the bacterial community structure and the characteristics of pathogenic bacteria in hay. [Methods] We
selected six different dairy farms to take hay samples. The Illumina MiSeq sequencing with 16S rRNA
gene V3-V4 variable region was adopted to analyze the surface bacterial community structures of
commonly used hay in dairy. [Results] A total number of 15 416 operational taxonomic units
(OTUs) were obtained from hay samples under the similarity level of 97%, including 29 phyla, 87
classes, 144 orders, 219 families, and 323 genera. Microbial diversity analysis showed that hay
samples had high bacterial diversity, and the diversity corresponding to each samples was specific. The
results suggested that the abundance of pathogens in the natural hay was higher than that in the hay
from artificial planted grasses. [Conclusion] The diversity, abundance, and characteristics of the main
pathogens in hay samples were analyzed in this study, which would be a helpful reference for disease
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prevention and control in dairy farms.

Keywords: Hay, Microbial community structure and diversity, MiSeq sequencing
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WEIREA DNA 26 246t B eIk R A R
8al, A Nlumina MiSeq SE-& X 40 FI T 16S
rRNA JEH 1) V3-V4 [X(336F—806R)HEF Tilll ¥ .
1.4 HUESHALIE

XFF Nlumina AN P25 R BEA T 007, 2l 7
J NP A, HxH P R HE R, MR
FE/INT 200 bp #9FF 41, #id4iE Barcode ¥y 81 E A
AFESIITEY), FEF Barcode FIB TS, H&
BEERTIICIE. 16 97%HIME R QIIME
(V1.8.0) B A F LR KA H F WA 432519 OTU

(Operational taxonomic units), F&it4FE A4
OTU WFFEEE, OTU MV UL TR,
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(EZ 2R Alpha 2R, %53 UniFrac
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Table 1 Sequence information of samples

FEA 45 Sample ID FeAZEM Sample type Raw._tags Clean_tags Reads OTUs
aks “EEL Leymus chinensis 55 846 48 205 45 557 2880
bl5 E 7 Medicago sativa 52 529 45 252 44028 1636
dd5 SEHL Leymus chinensis 47 711 46 436 42723 3180
kl5 SEEL Leymus chinensis 59 285 43 774 42 037 2027
ay5 £} Leymus chinensis 48 349 41747 39372 2388
zh5 #E%E Phalaris arundinacea 83 129 62 013 56 716 3305

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



AEY) 4R Microbiol. China

2017, Vol.44, No.12

2850
dds zh5
3000 kS
22000 kIS
) bl
1000
0

\] 10 000 20 000 20 000 A0 000 50 000 60 000 10 000
Number of reads sampled

Bl 1 BIUER 97%F M T EERNRREHLZ
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Table 2 The Alpha diversity index of the sample

FEA G5 AR 5l Chaol 5%k AR TR
Sample ID Sample type Chaol index Shannon index Phylogenetic diversity
aks “EEC Leymus chinensis 2880 4347.421 7.28173 105.709 72
bl5 7% Medicago sativa 1636 2 367.796 4.441 13 65.610 32
dd5 “EEC Leymus chinensis 3180 4118.378 7.798 41 111.832 34
kl5 “EEC Leymus chinensis 2027 2 659.655 6.721 86 79.966 40
qy5 SEEC Leymus chinensis 2388 3015.066 7.136 36 92.939 24
zh5 ®8% Phalaris arundinacea 3305 4 057.180 7.015 18 108.758 07
8 Q2 15%) B |PC2(22%) : o
[ ] ° . bl
[T]dds
_ ks
o M ay5
® ° ° []zh5
PC1 (75%) PC1 (27%)
PC3 (6%)

PC3 (19%)

[El 2 Beta ZH MR E LIRS HT(PCoA)E

Figure 2 Principal coordinate analysis (PCoA) scores plot of beta diversity

W A RO B IEUr .
Note: A: Unweighted method; B: Weighted method.
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Figure 3 Comparison of bacteria groups at phylum level
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Figure 5 Heat map with phylogenetic tree (phylum level)
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Table 3 Characteristics of potentially pathogenic microorganisms in the samples of hay

I [ R ) KIEl JIF i L f5] Propotion (%)

Pathogenic genus Phylum ak5 bl5 dds kl5 qy5 zh5 Mean
Rhodococcus Actinobacteria 0.35 0.20 0.02 0.19 0.00 0.07 0.14
Mycobacterium Actinobacteria 0.10 0.02 0.10 0.04 0.14 0.09 0.08
Chryseobacterium Bacteroidetes 0.44 0.16 0.15 0.14 0.26 0.47 0.27
Flavobacterium Bacteroidetes 0.40 0.09 0.07 0.07 0.07 0.19 0.15
Sphingobacterium Bacteroidetes 0.06 0.13 0.02 0.03 0.01 0.37 0.10
Bacillus Firmicutes 0.09 0.71 0.12 0.23 0.11 0.26 0.25
Lactococcus Firmicutes 0.13 0.21 0.10 0.16 0.03 0.10 0.12
Staphylococcus Firmicutes 0.01 0.07 0.01 0.00 0.01 BI55 0.61
Pseudomonas Proteobacteria 6.70 3.19 4.74 4.42 16.65 3.33 6.50
Ochrobactrum Proteobacteria 1.37 0.92 2.27 0.02 0.08 26.95 5.27
Methylobacterium Proteobacteria 12.99 0.44 3.97 5.96 1.44 3.15 4.66
Stenotrophomonas Proteobacteria 0.13 0.18 0.18 0.08 0.47 0.20 0.21
Acinetobacter Proteobacteria 0.10 0.28 0.06 0.10 0.04 0.17 0.12
Roseomonas Proteobacteria 0.03 0.00 0.21 0.00 0.00 0.00 0.04
411 Total 22.89 6.60 12.01 11.44 19.31 38.89
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