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Table 1. Composition and nutrient levels of the basal
diet (DM basis)

ltems Treatments

SO S50 S100
Metabolic energy/% 12.77 12.86 12.56
CP/% 6.18 7.59 8.89
NDF/% 46.95 59.51 70.22
ADF/% 31.95 46.22 61.12
Cal% 0.41 0.42 0.43
Pl/% 0.24 0.26 0.29

SO: 100% dried hay; S50: 50% dried hay + 50% fermented
cotton stalk; S100: 100% fermented cotton stalk.
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Table 2. Concentrate supplement formula and
nutritional levels

Items Levels Nutrient content  Levels
Corn 56.00 CP 19.60
Wheat bran 17.50 CF 10.38
Soybean meal 1250 Ash 15.83
Cottonseed meal 1090 Ca 1.26
CaHPO, 1.00 P 0.53
Stone powder 1.00 NaCl 1.05
Salt 0.10 Energy 37.05
Trace element 1.00

Tota 100.00

1.3 MEWEKXITE

pH {E kA pH211 #! & =X iR & i (HANNA
instruments, = KA B E .

2 B Weatherburn f 77 92: M0 2 20 75 R O B -
WA TR HL 7R R LR R BB H k) . BT
) 2 T 3 VR R S TR A U VR T S R E
1000 mL RV & A CsHaFeNgNagO; 50 mg, 4%
FhAE Y 9.9757 g; 1000 mL KA ENIER A
NaOH 5 g, NaHPO,-7H,O 38 g, KRN
50 mL. MIZEmH 1 mL FRIEES I 4 mL
0.2 mol/L HCI ¥ RS, A 2.5 mL 28151
25 mL YCEHBRENIE T 5], 60 °C 7K 10 min,
FNASHRIG VAN, 7E 560 nm K& OD E,
air i NHLCl R BE R AR I 2675 H o Be il vzl
RV . 2090 BRI W . X - 12 BRI AR 7l 5%
LA T FLERINE . 1000 mL FRifEFLER
WA A FLERES 1.730 g5 100 mL 20% iR fi v
WS A IR 20 g; 100 mL X -SRI & A
- IR 1.5 g, 5% NaOH % 20 mL, 5
BPE 1 mbL & EERDRHE B R HH A — ik i R e 77
W . 6 mL HBilR, 100 °C /Ky 5 min, AHIEM
A 0.2 mL - BRG], 30 °C /KA 30 min,
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B, SR R B - S8 05 - 5 B (DNA B2 B0 ) W E
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Table 3. Effects of fermented cotton stalk on growth performance of lambs

Items Treatments P-value
) S50 S100

Original weight/kg 16.21+2.7 17.51+1.9 17.43+1.6 0.393
Final weight/kg 19.32+2.7 20.43+2.1 20.11+1.9 0.801
Daily body weight gain/(g/d) 51.93+17.8" 56.62+18.3? 44,51+16.2° <0.001
Slaughter rate/% 41.51+0.5° 43.14+0.7° 40.52+0.2° <0.001
Feed intake/kg 0.62° 0.91° 1.04% <0.001
FIG 11.87° 16.04° 23.57° <0.001

S0: 100% green hay; S50: 50% green hay + 50% fermented cotton stalk; S100: 100% fermented cotton stalk. "¢ Significant

differences, P<0.05.

F 4 HERHTAFEES LES B
Table4. Effects of fermented cotton stalk on rumen fermentation parameters of lambs
Items Treatments
S0 S50 S100 P-value

NH-N/(ug/mL) 0.12+0.02 0.14x0.03 0.1240.07 0.219
Lactate/(ug/mL) 0.20+0.03° 0.56+0.03 1.14+0.07° <0.001

pH value 6.52:0.22% 6.42+0.11° 6.22+0.14° <0.001
Microbial crude protein/(ug/mL)  11.86+0.67 11.99+0.62 11.69+0.48 0.937

S0: 100% green hay; S50: 50% green hay + 50% fermented cotton stalk; S100: 100% fermented cotton stalk. "¢ Significant

differences, P<0.05.
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2.3 TRMROSICARAT X B RS AR AR
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5|, SO, S50 Fl S100 ZH i A % F 51 43 5 H
37807+1928., 32815+3408 Fi 38806+2399 4% .

AN L BT R AT X8 8 TR o ZREEIRE
Wi UL 5% 5. f3% 5 Al %01, SO 45 S50 41 OTU %t .
Chaol #§%(}% Shannon F5%(}4 & % &+ S100 41
(P<0.05),

FABFR A4S R s SO 411 S50 41 gk
UL, PRl 225400, {3 S100 415 SO 41F1 S50
AR s A, Ui 28 R EOR (B 1),
2.4 EIMRGSIEARATXS R0 B B L B

ik & 2-A AT LLA H, Bacteroidetes i
Firmicutes & ZH AU F 90 B AR 0T 1K1 1) 32 32
WA, P A R R R Y BT Y
87.35%-89.34%. Bacteroidetes Wiyl -0 1 N
FIAE B S — KRTEHE - BIAHXT F= 2R 64.64%;
Firmicutes HEZESE A7, “FFER 23.60%., W
TGO AR FF X5 96 5 A ] K CF B 8 3 R
(P>0.05).

5 WM IPEEE B SN ANFEE N
Table 5. Effects of fermented cotton stalk on rumen
bacterial diversity and abundance of lambs

Treatments

Items P-vaue
0 S50 S100

Number N a b
1039.00+19,53 1056.00+24.85% 950.00+13.17° 0.004

of OTU

Coverage

/O/V 99544002  9953:003 9950001 0491

0

haol

5] di))( 1105.26+16.497 1130.32+17.007 1032.00+15.43 0.002

sh

N d‘:(non 840+013"  862+009°  806+010° 0006

S0: 100% green hay; S50: 50% green hay + 50% fermented
cotton stalk; S100: 100% fermented cotton stalk. ®° Significant
differences, P<0.05.
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Figure 1. PCoA analysis of rumen microbiota of
lambs. SO: 100% green hay; S50: 50% green hay +
50% fermented cotton stalk; S100: 100% fermented
cotton stalk.
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Figure 2. Composition of rumen microbiota at the level of phylum and genusin lambs. SO: 100% green hay; S50:
50% green hay + 50% fermented cotton stalk; S100: 100% fermented cotton stalk.
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Figure 3. LEfSe analysis of rumen microbiota in Hu sheep fed with fermented cotton stalk. SO: 100% green hay;
S50: 50% green hay+50% fermented cotton stalk; S100: 100% fermented cotton stalk.
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LDA analysis of rumen microbiota in Hu sheep fed with fermented cotton stalk. SO: 100% green hay;

S50: 50% green hay + 50% fermented cotton stalk; S100: 100% fermented cotton stalk.
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Figure5. Structure of KEGG pathway with differencesin rumen flora. SO: 100% green hay; S50: 50% green hay+
50% fermented cotton stalk; S100: 100% fermented cotton stalk. The error bars represent the standard error of the

mean (n=6). *P<0.05.
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Effect of different proportions fermented cotton stalk intake on
rumen microflora of lambs

Yugi Li*? Jianhua Yang', Tao Zhang?, Xinwen Sun', Xinfeng Wang", Shengyong
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?_aboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] The objective of this study was to assess the effect of fermented cotton stalk in the diet on
rumen microflora of weaned lambs by using high-throughput sequencing technology. [M ethods] Thirty Hu sheep
were selected and randomly divided into three groups according to different proportions of fermented cotton stalk
in the diet: the control (SO), 50% fermented cotton stalk (S50) and 100% fermented cotton stalk (S100), six sheep
were randomly slaughtered in each group to analyze their growth performance, rumen fermentation parameters and
microflora analysis. [Results] Feeding 50% fermented cotton stalk can significantly improve the daily gain and
slaughter rate of lambs (P<0.05). Bacteroidetes and Firmicutes are the dominant phylum in the rumen, Prevotella
and Unclassified Bacteroidales are the dominant genus of the rumen of the lambs. Adding 100% fermented cotton
stalk to the diet could significantly reduce both the diversity of rumen microflora and the relative abundance of
Unclassified Bacteroides and BF311 (P<0.05). Three metabolic pathways significantly increased as the proportion
of fermented cotton stalk increased (P<0.05). [Conclusion] Feeding 50% fermented cotton stalk had little effect on
the structure and function of rumen microflora while increasing daily weight. In production practice, the content of
fermented stalk should be lower than 50%.

Keywords: fermented cotton stalks, weaning lambs, microflora
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