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Effects of Yellow-storage on the Quality and Microbial Diversity of Corn Straw

LIU Xin-yang, TIAN Rui-hua (College of Life Sciences, Inner Mongolia Agricultral University, Hohhot, Inner Mongolia 010010)
Abstract
quality and microbial diversity of yellow-storage corn straw feed were analyzed by using current effective methods and high throughput sequen-

[ Objective ] To study the effects of yellow-storage on the quality and microbial diversity of corn straw. [ Method] The nutritional

cing. [ Result] The results showed that the total acid content of maize straw increased by 31.62%, cellulose content decreased by 39.92%,
crude protein content increased by 8.53% after 98 days of yellow-storage. The richness and diversity of bacterial community decreased obvi-
ously, and the composition of bacterial community changed from initial miscellaneous bacteria to lactobacillus-dominated structure distribution.

[ Conclusion] The nutritional quality and microbial community composition of straw feed were effectively improved by yellow-storage.
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Table 1 Determination results of quality indicators of corn straw by yellow storage
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1# 8.65 11.32 34.43 20.79 3.89 4.21
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Fig.1 Bacterial dilution curve in samples
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Table 2 Alpha diversity of bacteria in the samples

FEdh Shannon—Wiener 844 chao 5%k Wy FhE S5
Sample No. Shannon—Wiener index  chao index Coverage
NI1_0 2.33 1 021.41 0. 996
N1_98 2.05 647.26 0.995
N2_0 2.45 822.54 0. 996
N2_98 2.25 806. 29 0.99%4
N3_0 3.26 739.10 0. 996
N3_98 3.00 517.80 0. 996
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Fig.2 The composition of bacterial community in the samples at
phylum level
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nus level
E A A K, B R S B, Hu 455 Nsereko 457
Zayed 2PV B R AT LS R m A AR T
R 25 ot DA S 2 4 R AR o 19 % TR KA AT
G S ARG T RS FF A S R BORE  B fr i, B
FAI T RS AT BOMLLT 2 S B 3R T TORREFF A0 55 5 T, X
5 FIRBFFEAS AR

Gl B IE , FORFEAT P B0 B 5 T B R 2 R
JITRRA . Li 45 % T 7 B 2 B EAT 7 I, 45 SRR W 0
BARE T T 75 R B o A R 1 40 1 S BT B, % SE 45 SRR
bl Ogunade %" WF5E & B 75 15 I AV RHN B RETS P 74. 1%
F120. 4% B 40 B 53 ) J TR BE B 1] A I 3 1] Ogunade
A4 R AT BEAT 707, 004 5 545 0 ARDARH A 40 B 22 R
SIMT A MR Uk AR G P ) AN R TR 4L A, 45 SR
KT GRp s B LR S 8 ) AN A RE V& T, 98. 3% J& TR
BER],96. 5%)8 TSLBRAT R , 5% 5e4s 5.

o X B KA AT AP ) TR BRI AT AT, K B B
A bkt T REAFRDRE P RAIR HLET 4 FIORLEE (i & i, 3l
T X B KRS AT ARDRL A R M HEA T 0T, 2 B S 5
8T FEFF R A0 B TS 0 B B N R JE W s T
FORFE R P 2 R R O 25 R LA
52 3k

(1] ENENE, S50, XAk, . AP FORFEFEES N A 1
N M LT Al TRESR,2016,32(19) :203-210.

[2] GUO H W,CHANG J,YIN Q Q,et al. Effect of the combined physical and
chemical treatments with microbial fermentation on corn straw degradation
[J]. Bioresource technology,2013,148:361-365.

[3] HUNT C W,KEZAR W ,HINMAN D D, et al. Effects of hybrid and ensiling
with and without a microbial inoculant on the nutritional characteristics of
whole-plant corn[ J]. Journal of animal science,1993,71(1) :38-43.

[4] &FIZE AT, 05, 5. BT @ i RS B AL B R
YHPATTAELEIRHIEL T ] 2N R (EARIEERR) ,2017,53(4) :526
—533.



200 B A

2019 £

(5] FRZE IR, XURRES, 5. Fo T MiSeq i il FHoRINSE X B
SOARE ZREERIFC [ T]. Bt Tl RH, 2018,39(19) 1 124-129.

[6] BHZE . N — T ARLE S T2 b N LI . 472 S
VGBI TZ4,2013,5(3) ;145-151.

[7] HOLT K E,PARKHILL J,MAZZONI C J,et al. High-throughput sequen-
cing provides insights into genome variation and evolution in Salmonella
Typhi[ J]. Nature genetics,2008,40(8) ;987-993.

[8] REUTER J A,SPACEK D V,SNYDER M P. High-throughput sequencing
technologies| J ]. Molecular cell ,2015,58(4) :586-597.

[9] OGUNADE I M,JIANG Y,PECH CERVANTES A A et al. Bacterial diver-
sity and composition of alfalfa silage as analyzed by Illumina MiSeq se-
quencing ; Effects of , Escherichia coli, 0157 H7 and silage additives[] ].
Journal of dairy science,2018,101(3) :2048-2059.

[10] LONG L L,GUO J J,LI P et al. Bacterial diversity in Bercaea Cruentata
eut described using high-throughput sequencing[ J ]. Forensic science in-
ternational genetics supplement series,2015,5:e479—e481.

[11] DUAN D Y,LIU G H,CHENG T Y ,et al. Microbial population analysis of
the midgut of Melophagus ovinus via high-throughput sequencing[ J]. Par-
asites & vectors,2017,10(1) :1-7.

[12] FAN T L,SUN Y X,PENG J J et al. Combination of amplified rDNA re-

striction analysis and high-throughput sequencing revealed the negative

effect of colistin sulfate on the diversity of soil microorganisms[ J]. Micro-
biological research,2018,206.9-15.

HUANG Y H. Comparison of rhizosphere and endophytic microbial com-

munities of Chinese leek through high-throughput 16S rRNA gene Hlumi-

na sequencing[ J ]. Journal of integrative agriculture,2018,17(2) 359~

367.

[14] FhEESA R TR BT BRI IE : GB/T 12456—2008
[S]. Atrt: R, 2008.

[13

[t

[15] Rl RSl B RE SRR I (E S AR R
Bigar). fFEHEE D RIE BURE %% : GB/T 6432—2018
[S]. dest: hEbrEH e, 2018,

[16] falkhmr s BAeI Mt O fab AT 4E R S ENE i
1%:GB/T 6434—2006] S |. L3t FpEl ot ki, 2006.

[17] 2R, A, B, . 75 IR A= M0 i B EL R R B 9t
[J]. ZWrEsst,2018,30( 1) :4279-4285.

[18] HUANG J L,WANG L K,DAI S F. Effects of previously fermented juice
on nutritive value and fermentative quality of rice straw silage[ J]. Journal
of northeast agricultural university,2013,20(2) :48-52.

[19] HU W,SCHMIDT R J,MCDONELL E E et al. The effect of Lactobacillus

buchneri 40788 or Lactobacillus plantarum MTD-1 on the fermentation and

aerobic stability of corn silages ensiled at two dry matter contents[] ].

Journal of dairy science,2009,92(8) :3907-3914.

NSEREKO V L,SMILEY B K,RUTHERFORD W M, et al. Influence of

inoculating forage with lactic acid bacterial strains that produce ferulate

[20

[

esterase on ensilage and ruminal degradation of fiber[ J]. Animal feed sci-
ence and technology ,2008,145(1/2/3/4) .122-135.
[21] ZAYED M S. Enhancement the feeding value of rice straw as animal fod-
der through microbial inoculants and physical treatments[ J ]. International
journal of recycling of organic waste in agriculture,2018,7(2) ;:117—-124.
LI P,ZHANG Y,GOU W L, et al. Silage fermentation and bacterial com-
munity of bur clover,annual ryegrass and their mixtures prepared with mi-
crobial inoculant and chemical additive [ J]. Animal feed science and
technology ,2019,247 .285-293.
OGUNADE 1 M,JIANG Y,KIM D H,et al. Fate of E. coli 0157;H7 and
bacterial diversity in corn silage contaminated with the pathogen and trea-

[22

[l

[23

[t

ted with chemical or microbial additives [ J]. Journal of dairy science,

2017,100(3) :1780-1794.

G G G G S S S S S S G G G G G S G S S S O S S S S GGG S G G S S S S S S S SO S Wy

(L% 196 )

3 iFit54ie

3.1 AIIEHEYERFES. EHRYMATRP HILAM
RIS UL S R B A A B At R A 0 2R R BT IR = 1L
WA S R, AR AT X R A &2 B0 B
— B RO R H AR N ZE AR ) R S NS R 425
2B N TR 65 b P B A D e R A — BB O
P AR —SEH AR S RPN R A AR S R RS S L
FEARLOAR /A B, S R T W f . DRt 5 2 M b RT3
Filsth 77 o RS MG R TR, B 1k DB RN 5 B3 i
HHEPREIR , Wl D FLEREL AR, PRAE S VLB R 3

3.2 PHMHHEERIE, KIS HIEEH 8 R & i
Famhg  HET, G VL X R 2568 T A AR 1 I UK SR 2 vh
M THARTE BUAR FR , FR4 WA A R B 245 1A (R AL 53 A &
R, WA 2 AR AE SR T 2 TR 2 5 O, WSO R T AN 1 45—
A, RIE W7 A8k, F P M T & RAHTE 2/ IR
Blo AREEZR J5 T, A VLA B ik v ] 5 b B AR R
A R R VTR R b T LSS B S A 2 M K R Y

BOFRGEH LG . DL, T SRR, Bl B o, A

SERHARSS &, INRERE X SE O 24 T3 i B VLR 44 7, 2l
ETLATT EIRA R
£ Sk

[1] 25807, THEME (T2 % ST BE&8SUAfEFLL L B R SWOT 2347
[J]. FEA,2019,13( 16) :25-27 ,33.

[2] P, FHET. NS LR S = e R IE AL G ) ). TR
\lz,2015,9(3) :106-107.

[3] =FAPH, 2l TWORERSECH R (Rym 2=l L [T ]. I8

MRHE ,2015(2) :22-23.

SR, BT, 5l N, 5. 2GR SR AR ERIE [T ]. R

[EFR 2474 ,2013,38(7) :937-942.

X 2R, A, SRR 2R A M R AR T R LT .

RSB 2018,59(3) :30-31,34.

[6] XIHEHE, &4, T8, 5. PR U ERREAE bR A I R (1 1 FE AT
FLI]. W EERR AR (#H ) ,2014,36(S2) :971-974.

[7] HHEr, ok N, P 2GR E R E B TOEL) ). hEhR 255,
2017,42(22) :4251-4255.

[8] thERkA=ChERE) SaE RS, hEREM]. Jent Rl
Jifid:, 2004.

[9] EZZaZR 2. rhAe \ERARIEZGHL (2015 Fh—i) [ S]. bt rh
EE=251HY i, 2015:3-385.

[10] AITE&ECAiHFERbRE P R IR B & SR AR S A ], 5

Rl 2015(4) <32,

[4

[

[5

[l




