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Abstract: The aim of this study was to determine the effects of dietary supplementation with Pennisetum giganteum
on the growth performance and intestinal health of finishing Congjiang Xiang pigs. Thirty 6-month-old healthy
Congjiang Xiang pigs of similar weight were selected and randomly divided into three groups (five replicates per
group, two pigs per replicate). The control group was fed with a basal diet, and experimental groups [ and Il were
fed with the basal diet with 10% and 20% (w/w) replaced with fresh P. giganteum. The experimental period was
90 days. The growth performance, intestinal development, and the structures of the intestinal mechanical barrier and
cecal flora were analyzed, and the economic benefits were estimated. The main results were as follows: 1) Growth
performance: Compared with the control group, groups I and I showed no significant differences in growth
performance or carcass traits (P>>0. 05). When the cost of P. giganteum was not considered, groups | and [l had
lower weight gain costs (reduced by 8.73% and 11.59%, respectively) than that of the control group. When the
cost of P. giganteum was calculated according to the market price of 0.35 CNY-kg !, group [ still had a lower
weight gain cost (2.78% lower) than that of the control, but the weight gain cost of experiment group Il was
increased by 1.35%. 2) Intestinal development: Compared with the control group, groups [ and [l had
significantly higher relative weight of the stomach (P<C0.05), and a trend of higher relative weight of the small
intestine (P=0.092). Compared with the control group, group I showed significantly decreased ileal crypt depth
(P<<0.05), and significantly increased ileal height/crypt depth (V/C) and transcript levels of GLP-2 in the jejunum
and IGF-IR in the ileum (P<C0.05). Compared with the control group, group Il showed significantly increased
ileal villus height, V/C, and gene transcript level of jejunal GLP-2 (P<C0.05). 3) Intestinal immunity and
mechanical barriers: Compared with the control group, groups I and Il showed significantly decreased ileal IFN-y
content, and group [l showed significantly increased jejunal TGF-B content (P<C0.05). Comparing gene transcript
levels with those in the control, groups I and II showed significantly increased transcript levels of ZO-1 in the ileum
(P<<0.05), and group Il showed significantly increased transcript levels of Occludin in the jejunum (P<C0.05). 4)
Cecal microbes: Shannon index was significantly higher in both experimental groups than in the control (P<C0.05).
The relative abundance of Streptococcus was significantly lower in both experimental groups than in the control (P<<
0.05). The experimental groups showed trends of increased abundance of unclassified_f__Lachnospiraceae (P=
0.065) and decreased abundance of Spirochaetota (P==0.085) and Treponema (P=0.085). In conclusion,
replacing part of the basal diet with P. giganteum had no significant effect on the growth performance or carcass traits
of finishing Congjiang Xiang pigs, but it improved the economic efficiency, promoted gastrointestinal tract
development, and enhanced intestinal barrier function, which were conducive to intestinal health. These results
show that 20% of the basal diet can be replaced with P. giganteum if its cost is not considered, and 10% of the basal
diet can be replaced with P. giganteum if it is costed at the market price of 0. 35 CNY +kg™'. These findings provide
scientific data for assessing the application of P. giganteum in pig production.

Key words: Pennisetum giganteum; finishing Congjiang Xiang pigs; growth performance; cecal microflora;
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F1 ARARKREFRKTE(KNTERM)
Table 1

1.2.6 WiBE KA MHRIEHFRKEIE RiprEay 7Nl
5 #22 BB TRNzol Universal S RNA $2 B 57 1548 BH
I 52 BCBE B 09 RNA, B 32 B0 RNA #2 1 Evo M-

Composition and nutrient levels of diets (air-dry

basis)

i H & & Content
= Y =P XA L2 W ) O S OV 45—

Sl % cDNA, ¢ 5 # 18 Hieff UNICON@®) Universal Control  Experi-  Experi-
Blue qPCR SYBR Green Master Mix 3¢ B 45 i 17 2¢ group  mental mental
P 5 N . . L group I group I

I 8 PCR K I g 5 A A K 7 -1 (insulin-like JOR Ingredients
growth factor 1,IGF-1) \JE & ZHEAKK -1 321k E 2K Com (%) 76.97  69.27  61.57
(insulin-like growth factor 1 receptor, IGF-1R) [ & /12 %k Wheat bran (76) 2.04 1.84 1.63
7K1 Soybean meal (%) 18. 02 16. 22 14.42

I B% 2% 4% ik -2 (glucagon-like peptide-2, GLP-2) 3 [H
TRV, 18 & A OCRE R AN 2 5 0 51 ) F
H W3 2, SR 27 7 R T B IR A A X 2R

[ P B B (T4 8t ) Fresh P, gigante- 0 10 20
um (dry matter) (%)

£k NaCl (%) 0.30 0.27 0.24

s, £1 ¥ Limestone (%) 0.86 0.77 0.69

1.2.7  Jp i 40 B R A B3 em 25 . AR A4S CaHPO, (%) 0.70 0.63 0.56

115 3 1A T80 K 04 1l 2 0 o 2 9K 200 77 0 L-#i s R sk 2 4h L-Lys-HC1 (%) 0.11 0.10 0.09

’ R Premix” (%) 1.00 0. 90 0. 80

O B, P BB R e T R IS < 43 MR it 43t Total (%) 100.00  100.00  100.00
Yy TR ST T I K A g (ELISA) 32k 550 & i 1 5 # %K F Nutrient levels”

i 1L BE Digestible energy (MJ-kg ') 13.81 12.95 12.09

25 W ) i R Y A & <18 (interleukin-18, 11.-

HLZE H i Crude protein (%) 14. 50 13.88 13.25

18) . H A % -6 (interleukin-6, 1L-6) . H 4" & -10
B) 1 4 3 -6 interleuki N RIS ¢ B £ 4E Neutral detergent fiber (%) 10. 91 15.04 19.18

(interleukin-10, 11.-10) . i & 3K %€ A T - o (tumor

TR PEVE S 47 4k Acid detergent fiber (%) 4.36 7.47 10. 58
necrosis factor-a, TNF-a) . T #f & -y (interferon-vy, 5 Calcium (%) 0.55  0.54 0.53
IFN- Y) AR AR I - B (transforming growth 3l 2 ¥ Non-phytate phosphorus ( %) 0. 20 0. 20 0. 20
. R Lysine (%) 0.74 0.71 0.67

factor-B, TGF-B) & . '
7 B2 1 Dk & B2 Methionine+cystine (%) 0.50 0.48 0.45

1.2.8 /i B0 5% 2 1 L R R R A il
25 1 L Il i 78 B S 4% BB TRNzol Universal £ RNA $2
IRt 70 0 P 5 RN B Y RNA O 42 IR RNA 4
M Evo M-MLV Ji % 53¢ ik 43500 & 5 W 5 2847 [
B ok i #5 cDNA, & J5 & M Hieff UNICON®
Universal Blue qPCR SYBR Green Master Mix i B
P BEAT 96 5 5 PCRAG I A 45 /N 3R 2 11 -1(Zonula
occludens-1,20-1) A & H-1(Claudin-1) AP H (Occludin) W3 P F3k K - R 272 5 3k S 5 3L R 1)
AR RGN B . /N B TR A B RN S R B 51 W)Y 5 L3R 3.
1.2.9 E X E AL R G W A 2 05 e MILER R 5 B G NEY T WG E D, T
— 80 CUKHE PRAFF I, 38 4 THumina-MiSeq & 18 5 I 5 5 AR X & AE VLA 58 195 W 1 A 0 1 BF 94T Alpha 22 FE 1
AT EARAR A BT, I 1K R 2K B AR G TR
1.3 HKEHRIT >

K ] Excel 2019 % 3L 50 54, SPSS 26. 0 J 4R 47 5 ] R J5 22 43 B (one-way ANOVA) , 3R | Duncan
LT 2 5 I 45 R 3 E AR KR, P<<0. 05 W22 7 .3 ,0. 05<<P<<0. 10 A7 2 7 W F#a
FH GraphPad Prism 9. 4. 1 f4XF qRT-PCR ¥4 43 Hr 45 R AE

U R B 4 kg 4R M 42 fiE The premix provided the following per kg of
diets: V, 2250 TU, V,, 270 TU, V, 22.5 mg, Vy, 0.75 mg, Vy, 2. 25 mg,
V,,3.75 mg, V. 13.50 mg, Vs 1.50 mg, Vi, 0.02 mg, 4 4% Biotin
0.12 mg, M & Folic acid 0.45 mg, 4l & Nicotinic acid 18 mg, AH fif
Choline 680 mg, % Fe 90 mg, i Cu 6 mg, # Zn 97.50 mg, i Mn 4. 50
mg, M 10.23 mg, fli Se 0.38 mg. *: & 3% /KF Jyit 55 {f Nutrient levels

were calculated values.
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Table 2 Primer sequences for genes related to intestinal development and reference gene

F A Gene 519 ¥ 51 Primer sequence (5’ —3") %% 3k References

B-WEh i H F: CCAGCACGATGAAGATCAAGA [15]
B-actin R: AATGCAACTAACAGTCCGCCTA

JoE £ AR AR F-1 F: CTGAGGAGGCTGGAGATGTACT [16]
Insulin-like growth factor 1 (IGF-1) R: CCTGAACTCCCTCTACTTGTGTTC

15 E AL K -1 2 F: GGAGGAAGTGACAGGGACTAAAGG [15]
Insulin-like growth factor 1 receptor (IGF-1R) R: GGTGCCAGGTGATGATGATGC

i g AR R -2 F: ACTCACAGGGCACGTTTACCA [17]
Glucagon-like peptide-2 (GLP-2) R: AGGTCCCTTCAGCATGTCTCT

R3 MR EEREERMASERMNS YF T

Table 3 Primer sequences for small intestinal tight junction protein genes and reference gene

K Gene 5% 7 %1 Primer sequence (5" —3") %% ik References
B-WLsh & A B-actin F: CCAGCACGATGAAGATCAAGA [15]
R: AATGCAACTAACAGTCCGCCTA
A # 1-1 Claudin-1 F: TCTTAGTTGCCACAGCATGG [17]
R: CCAGTGAAGAGAGCCTGACC
P Occludin F: ATGCTTTCTCAGCCAGCGTA [15]
R: AAGGTTCCATAGCCTCGGTC
P4 /NFR 2 11 -1 Zonula occludens-1 (ZO-1) F: GAGGATGGTCACACCGTGGT [16]
R: GGAGGATGCTGTTGTCTCGG

2 HRESH

2.1 ERFEMNFRMANIEHEE KRG R
A H AT A RYEREIE AR 22 52 AN 825 (P>0. 05,38 4) ¢

*4 EFEXNERMNIFEERKEREHZM
Table 4 Effects of P. giganteum on growth performance of finishing Congjiang Xiang pigs

T H pOpiEEi| a4l I 141 P{i

Ttems Control group Experimental group [ Experimental group |l P-value
W) Initial weight (kg) 28.65£0. 34a 28.65+0.23a 28.81£0. 16a 0.895
K Final weight (kg) 61.75x1. 20a 61.26+1.48a 58.83+0.57a 0.264
P H BT ADG (g) 367.78+9.59% 362.33+£15. 16a 333.61+£5.03a 0. 140
FERIAA AR E 35 H SR &/ Basal diets ADFI (kg-d ") 1.30 1.17 1.04 —
F B H R it P giganteum ADFI (kg-d™") 0 0.78 1.55 —

FATARR/NG FhEFR R 22 57 B3 (P<C0.05) ;0. 05<<P<C0. 10 Z/" A % In the same row, the different lowercase letters mean significant difference
(P<20.05); 0.05<<P<C0. 10 indicates a trend. ADG: Average daily gain; ADFI: -3 H % i Average daily feed intake. T [f] The same below.

2.2 EHEMFRMNLERZFRLLEN YR

M R E CR A SR ), 5% BRALAE b X8 T 20 A 3 F AR B AR 8. 7306 , 50 11 40 1y 1 o At
ARREALLL.59% . MEWEEL T M 0. 3570 kg THHET, 55X B L, 3058 T 20 i 1 3 AR B AR 2. 7894, i
50 1120 0 39 S BRI N 1. 35% (£ 5)
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Table 5 Effects of P. giganteum on economic benefits of finishing Congjiang Xiang pigs

TiH Xf Bl e 14 g 11241
Items Control Experimental Experimental
group group | group Il

W HR AT 096 - kg i3 P giganteum are calculated at a cost of 0 CNY +kg '

F37 1% T /K Unit weight gain cost (CNY +kg ') 12. 60 11. 50 11.14
7 38 AR Save weight gain costs (%) 0 8.73 11.59
B B AE T 048 0. 3570 - kg 344 P. gigantewn are calculated at a cost of 0. 35 CNY +kg ™!

Ff37 3% 7S Unit weight gain cost (CNY kg ) 12. 60 12.25 12.77
A L1 AR Save weight gain costs (%) 0 2.78 —1.35

Ll 47 KL 4 O 3. 56 I kg, ik it A R 42 336 B A9 JFORE T B 40 11545 o The price of the basal diet was 3.56 CNY+kg™'. The basal diet was

calculated based on the market price of raw materials at the time of the experiment.

2.3 E B ETH IR A IRK IR Y

& B AR ML T I RAE R 22 A B E(P>0.05,%6), SiR% [ AH L, X5 11 40 & 0 NI F 5%
JB 52 RA T ka#(P=0.078).
2.4 ERAEMSFRMNIAEHEMEMASEZARKEN YA

5T AR H R T AL AR5 11 41 F AC VLA 44 15 AH X 8 3 10 25 42 5 (P<<0. 05, 7) . /N A X it A
LI (P=0.092) . #5240 H Al E 78 A0 E 8 R KR B & 2 7 (P>0.05),
2.5 EWEMNFRMNLEHRMENSLEMG A

55X IR A b X80 | 240 B A0 VL4 100 i B ss VR B W 3 N [ (P<<0.05, % 8) , il i V/C % I F+(P<
0.05), XM MTAHF L EEEMV/CBEEF(P<0.05), £ 41 &M ILF 2 %8 6 5 45 & 15 b5 6
BFEER(P>0.05),

F6 EEEXNBRMIEREBEMERKME

Table 6 Effects of P. giganteum on carcass traits of finishing Congjiang Xiang pigs

it H Xf HR 20 W T4 i 14l PAH

Items Control group Experimental group [ Experimental group Il P-value
J& 5 % Dressing percentage ( %) 67.44+0.78a 68.1441.17a 64.93+0. 84a 0.078
i 2 Leaf lard percentage (%) 2.247+0.50a 1.78=+0. 29a 1.83+0. 34a 0.666
i} )& Backfat thickness (mm) 29.86+0.98a 26.33+2.49a 25.92+3.33a 0.483
HR WL A Loin-eye area (cm®) 31.10+4.51a 30.35+2.84a 27.56+2.80a 0.754

*7 EREMNERMNIZREHEENEERKENFIN
Table 7 Effects of P. giganteum on gastrointestinal tract (GIT) relative weight and relative length of finishing Congjiang Xiang pigs
iH X R 2] W 141 B 20 P1H

Items Control group Experimental group I~ Experimental group Il P-value

5 1B 3t M1 %1 H it Gastrointestinal tract relative weight (g-kg™ ")

A4} # it Stomach relative weight 8.8840. 16b 11.3840. 84a 11.21+0.57a 0.008
/I AR X T B Small intestine relative weight 17.3641.22a 18.77+1.28a 22.42+1.96a 0.092
K # %} FE i Large intestine relative weight 15.50+1.81a 16.4040. 85a 17.90£0. 52a 0.384

H W i AR K Gastrointestinal tract relative length (cm-kg ™)
/NG AT E Small intestine relative length 22.2941.10a 22.86=+0.94a 24.254+0.69a 0.338
KB XK JEE Large intestine relative length 6.24+0. 54a 6.32+0. 26a 7.00+0.09a 0.275
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Table 8 Effects of P. giganteum on intestinal morphology of finishing Congjiang Xiang pigs

T H it B2 R 1 41 g 112 P1H
Ttems Control group Experimental group [ Experimental group [l P-value
%5 % Jejunum
4B 75 FF Villous height (V, um) 903. 68+ 83. 76a 859.67+51.07a 846.77+29. 63a 0. 780
W 55 ¥R B Crypt depth (C, pm) 539.08419. 42a 491.84+34. 26a 489.05+37.78a 0.710
BB /RS REV/C 1.7140.12a 1.82+0.11a 1.84+0.13a 0.473
8] Tleum
%7 Villous height (V, um) 806. 74+28. 02b 813.1448.61b 910. 384-29. 87a 0.017
Wa 55 VR EE Crypt depth (C, pm) 539.7747. 42a 447.13+27. 26b 505. 584 26. 36ab 0.037
Y /BB IRE V/C 1.5140.05b 1.90+0. 10a 1.9040. 12a 0.017
2.6 EFREMNFIRMANIAEHEMELFTAAXLARG 251 = %41 Control group
== {45 [ 2 Experimental group [
EAC) g 20 w5050 1 2H Experimental group 11 2 .
St B4R LG, R T RIS 1T 41%8 B GLP-2 ”ﬂgg y
JEIN F A B3 B TF(P<C0.05, B 1), 45 4[] H A gg' 2. b
R FE R LR EER(P>0.05), 5% 841 A ER
W 1 41 I TGF-1R 3 1 % ik i B % 17 "8 o0s
(P<<0.05, & 2) , 2% 2H [a) HoAth Bk PR 36 35 1 O b 35 2% .
S2(P>0.05). IGF-1 IGF-IR GLP-2
Bl EREXNBEERMIEE=FHELEREXERRENEIE

2.7 ERFENFRMNIAERHE @R T 6% H
HxtAMLI, X% 1 AT ENILERES W
TGF-B& & % ETH(P<<0.05,%9) , & 4825 5
oAt 240 P A % 5 T i 3 25 S (P=>0.05) ., 5 XY
HAR G A 240 & I8 VLA Bl IEN-y &
BB E T (P<<0.05,3 10) , [n] 7 4% 20 1] oAb 410 fifg

& 1 i 22 5 (P>0.05),
2.8 ERRENFRANLAHHETEERTARL
B & A6 % m

xR AR L, a8 114 & I8 V45 25 1
JBE Oceludin By K& K 3 35 & W % I I+ (P<<0. 05, K
3) , A 2 1) H Al B PR e 3k T i 3 2% 5+ (P=>0.05),
55 B L, 3K 1A T 413 I8 DAV 0 Il i %
W ZO-1 W EE R ik w33 8 3% EFH(P<<0. 05,81 4),
2 2 A H A BE R A i 22 e A 3% (P=>0.05) .
2.9 ERAEMNIHER TR EDN YA
2.9.1 WA HE My 1S 7 ¥ 41 48 74K (amplicon
sequence variant, ASV) 4 #f X B M LA 5
19 1545 W B BERE A HEAT AR I | 28 2o e M4
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Fig. 1

intestinal development in jejunum of finishing Congjiang Xiang

Effects of P. giganteum on gene expression level of

pigs

IGF-1: i 5% ZFE 4 K F-1 Insulin-like growth factor 15 IGF-1R: J§i i &
FEA K B T--1 52 4K Insulin-like growth factor 1 receptor; GLP-2: [ &5 Ifil B
FFERK-2 Glucagon-like peptide-2. AN [Al /NG 2 Hf 7 A [R) b B [F] A7 7% 3
2 5 (P<<0.05) , 0.05=<<P<C0.10 & /5 A # %, T [f] . Different lowercase
letters mean significant differences among different treatments (P<20.05) ;

0.05<<P<C0.10 indicates a trend, the same below.
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2.0~ mmm {755 [[ 41 Experimental group I
a
& 15, a
g 2 b a
e b a
K8 10
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g
]
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B2 ERENMBERNMNIEELGHEREEXERRENZIG
Fig. 2 Effects of P. giganteum on gene expression level of
intestinal development in ileum of finishing Congjiang Xiang

pigs
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x99 EFREXMBRMNIEEZHARETFHZME
Table 9 Effects of P. giganteum on jejunum cytokines of finishing Congjiang Xiang pigs (pg - mg™ prot)
i H Xf B4R W 14 W 140 P{E
Items Control group Experimental group | Experimental group [l P-value
4+ %-18 Interleukin-18 (TL-183) 338.19+26. 39 329.35+34.87a 375.16+54. 05a 0.691
141 2 -6 Interleukin-6 (1L.-6) 482.70427. 33a 447.464-33. 76a 468. 634-36. 22a 0.731
H 4+ %-10 Interleukin-10 (11.-10) 136.96+6. 48a 140. 27+10. 82a 147.66+17.72a 0. 829
Jif 98 ¥R 8E 5 7 -« Tumor necrosis factor-a ( TNF-a) 99.24+4.13a 97.67-+4.60a 105. 35+ 1. 25a 0.323
F¥t % -y Interferon-y (IEN-y) 21.61+1.40a 22.91+1.92a 26.89-43. 28a 0.289
#Ak 4 K ¥ -B Transforming growth factor-g (TGF-g) 4245+ 257b 5002+ 497ab 6427 +602a 0.021
F10 EFEXFHEMNIEEERMHMEFHN
Table 10 Effects of P. giganteum on ileum cytokines of finishing Congjiang Xiang pigs (pg - mg™ prot)
YgE| Xf HE 20 ol 5 14 P{H
Items Control group Experimental group | Experimental group I P-value
142 -18 Interleukin-18 (1L-1B) 728.764-85. 09a 586. 904-46. 46a 723.17458.09a 0.223
141 % -6 Interleukin-6 (11.-6) 1032. 87+125. 42a 834.07+41.41a 1043.27+81.61a 0.219
142 -10 Interleukin-10 (1L-10) 313.594-33.99a 263.044-11. 29a 332.654-22. 38a 0.156
Jif 98 $K 4E [ F -« Tumor necrosis factor-a (TNF-a) 237.39+23. 15a 196.57+4.92a 246.83+18. 39a 0.134
T4 % -y Interferon-y (IFN-y) 51.91-+4.60a 37.17-+1.88b 41.58-40.98b 0.011
L K P T--B Transforming growth factor-g ( TGF-B) 1016. 154-125.91a 954. 254-79. 64a 1095. 244-100. 36a 0.619
14773 AR B AS Vs Bifi 5 A W 35 o il SBCRY A A % 20 = *{Fé Control group
== {35 [ 4] Experimental group I
28 5 T A0 A 3k 4 0 A 75 9 B AR _ | =S I Experimental group 1T 2
W R Fw BEE 78 0 SRR S R W 2 R ujﬁﬂ% ‘-5‘a . . b
(EI5A). S5 XTI K% T AURBLR I 4146 4 ¥FTT: T:@
JEAT ASV HUF 5 5924, 4 ALAFAT ASV 8 4050 25
S T 41 4053 4 KB | 414820 4 ik 11 41 4674 4 Hz sl
(HI5B). 7
2.9.2 AlphaZtEtkantr  SXTMRAME, KK | 20-1 Elandin-1 Occludin

AR 1141 RS VT A 5 W A= ) Alpha Z2 HE1
 Shannon #§ % i %% b F+(P<<0. 05,3 11). Chaol 1§
B ACE $5 %045 21 [0 6 . 3% 22 57 (P>0. 05) ¢

2.9.3 BetaZFEMEHT I F Bray-Curtis 7 2 1
F A k1 43 Mt (principal co-ordinates analysis, PCoA ) %%
R, % A 50 1 L 415 W s ) 4 o) BE
BT, 3R WY 2H (8] LR W R VR A5 A B A 22 S (K 6) o
2.9.4  [TF1E K P AR BE 4 By

3 EHEMNERMNIBGRZHFEZEEEEAEFERE
H #0

Fig. 3 Effects of P. giganteum on gene expression level of
tight junction proteins in jejunum mucosa of finishing
Congjiang Xiang pigs

Z0-1: M4 /N & 1 -1 Zonula occludens-1; Claudin-1: B4 & 1 -1;
Occludin: WA . T [F The same below.

TETTKF b B AV 38 B W i A 1 2 O34 1] Dy TR BE T 1] AU 18

PR RER T, Horb 5 x5 BEALAT e, i086 T 41 At ue: 11 20 805 44 1] 4 % = B 52 F fefa #(P=0. 085, & 7TA Fl
12) o J&@ 7K1 T8 B A X = B HE 4 1 10 79 B R S AT R VBRI R B IR AL R A KR L UCG-005 % 18 e 1k
J& snorank_f__p-251-05 B SRR TR IS 1. 5 FLHT e AR TR R-7 #F % IR AR _UCG-003 14 @ | - 4T 1 ) (18 7B Al
F12) . Hoh 55X AR, a5 T 20 A 1 20 4% Kk i Jm AR E =5 B2 35T % (P<<0. 05) ik 5% T A fials 1 41
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R RN 10% B A B H M E L B4 EFENBRENIGEDFREETEEEAERRIE

By ] . e . A
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Fig. 4 Effects of P. giganteum on gene expression level of

AR 1020~2000 A HE Al 1)K XoF A= 1 I A A 2R K Gieht functi N _— .
ight junction proteins in ileum mucosa of finishing Congjiang
A TC @ 2 R, 0 AE I U 5 & AR 0. 5 kg d T B Xiang pigs

HE AR N b B
Gene relative expression
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2000 Fi Bt il 28 Rarefaction curves B
o R ZH e g : 4
1800 | _ Control Do S R T4
oniro, group/, A >~ Experimental
. 1600 | = e S 164 . group |
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A % 48 o i
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£ 8007 Jo194n 276
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S¥FTESTE= § § % § § 4% 11 24 Experimental group 11

ST H1% Number of reads sampled
Bs5s BRMNIGEEHHRHENTEFFITREERE

Fig. 5 Rarefaction curves of observed species and Venn diagram of amplicon sequence variants (ASVs) in finishing Congjiang

Xiang pigs

x11 EFRENBERMIFESHHEY Alpha ZH LR

Table 11 Effects of P. giganteum on Alpha diversity of cecal microorganism of finishing Congjiang Xiang pigs

it Xf B2 g T4 e T4l PAH

Items Control group Experimental group | Experimental group [l P-value
Chaol 5% Chaol index 1214+199. 96a 1447499. 19a 1462+105. 50a 0.275
ACE #8 %1 ACE index 12364211. 22a 14754103. 49a 1490£107. 29a 0.275
Shannon 4§ $X Shannon index 5.1440.19b 5.86+0. 10a 5.86+0.21a 0.026

W B (Pennisetum sinese) B AR 3% FE i RAR , Xt B IEME 9 H 3 B 0 A B 2% . Wallenbecka 25 55 % I 76 & I 3%
AR LU RE by Bl by e 5 TR Al AR RR TR 5 AR 2 1 20 00 LA TR, X 4 1 P 2 RS R R S
ARSI FIR B S 0—2, vRE A S B NE A8 R A% 55 A AR AR v ) £ 2 AR TS R 0 T AL A Y AR
B A AR S0 B AR X A 0 A K MR RE TR B Y 5 R R B ST A RS TR R A M AR 9 R R TE
20~50 H #1411 71 58 GR)RL Hh &AM R I 1026 (15 %0 B L TR Ry T B AR Kb . BESE B SR R WIE LR L
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X6 i L P AN AR T 8 6 (1 1 A TR L O L g% ASVACTIEARA T
PCoA on amplicon sequence variant level
S BT G 15 16 4 7 5k A R 2 3 s R20.4089, P-0.01
NEECE @ X 4H Control group :
ARAEX. 0.4 b ® k% [ 4 Experimental group [
3.2 ERESFRANIAKEFXAND G A ® {45 11 4 Experimental group II
o s S I :
TRk A 23 52 W 28 5% R AG  ORE 55R RBEHRE AN 4% =
AR, N TR TR UE R L A B R AR R R =
O
BT BIESE o A — € AT L HOR b3S i ess ml 5

VIR T2 3534 (AR BB 05 7 2 KB b & i
by Ry A Y A R R R AR R R IO TR R B Y SR
T AR DL K5ORS R AR LU R 8 R X R A R TT A
PEC BRI 5T & B IE R R RS i 1026 AN
15% W B 15 (Medicago sativa) H8y B A 43 £ K F T o
M, 53 90 W S 390 T AR T IR 0. 74 i1 0. 46 G - e LT
kg ', B AE 4 9 31,54 F1 14,9100 - 3k T 4E Bl 6 % F Bray-Curtis 25 5 i & & $R 4> #7

T U IR R AR B IR R 0.5 kg d P RATRRE Fig. 6 Principal co-ordinates analysis based on Bray-Curtis
306 KRR, B3k 7 2 n] Hg i 45 24. 63 9T, (A ER 1A distance
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Fig.7 Relative abundance at phylum level (A) and genus level (B) in cecal microbiota

1.0 kg-d "SEATERAR 620 KR, kB0 sk 31. 87 90 . AIIR S KRR, B R R T A BUA B AR 1006 F120%
JHL Bl R 35 BB AR AIC 0 A, BB R T 0 A% 0. 3500 kg HH R B AR 1096 BE Ak e R T R AIC 0 R A (B
R 20 %0 Bl TR M 3G T BLAS ST MG 0N o 2R B AN 5 A7 B BE A T AR A% AR RS R G A M B L R S ) | 3 R A
PR AT DA o 22 0 Rl B AR o S T 25 68 428 95 28 2 AR o
3.3 EBEXH ML IR IR ¥R

R A IR T B e Y B R A U SR R TR O o RO MR A 4 B 2 R BT R T R IR UL AR
Fo bR o b g SRR AT LS BB Y 7 R B S TS I 28 U AR A L AR R T R AR L Ie B I I A T B A
TR XY, ARG AR R, B R 2020 SER AR 5 88 1020 SLah I HOA BL B 52 56 T e i 3 oAt 48
PRIC 35 25 5 . Galassi 550 55 38 78 & AE A& GRS I 12 %6 22 (Triticum aestivum ) %% 4} J& 5% 5678 . 3 5210,
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F12 BRMNIFBEEHAMBANNABEABHEX EE

Table 12 Relative abundance of cecal dominant phyla and genera in finishing Congjiang Xiang pigs ( %)

i H Xf B 26 W 1A 15 1 41 P1H

Ttems Control group Experimental group [ Experimental group Il P-value
["J7KF Phylum level
JEEER 1] Firmicutes 75.4742.09a 74.64+2.02a 79.56+2. 23a 0.275
FUFF T ] Bacteroidota 14.43+2.06a 19.7742. 26a 14.52+0.90a 0.145
B2 (K ] Spirochaetota 7.18240.92a 3.4941. 36a 3.63=+1.40a 0.085
T ] Actinobacteriota 1.214+0.57a 1.0740. 38a 0.74+0.15a 0.914
I i [] Proteobacteria 1.03+0.49a 0.284+0.12a 0.77+0. 25a 0.281
J& /K F Genus level
FUAT &8 Lactobacillus 12.72+4.50a 9.71+3.80a 8.62+6.11a 0.651
BEER W & Streprococcus 9.01£3. 70a 1.9740. 56b 1.10+0. 23b 0.021
TIRFE B R 2B Unclassified_f__Lachnospiraceae 7.56+1.67a 11.30+1. 30a 13.6341. 36a 0.065
UCG-005 6.8441.82a 8.6740.67a 10.504+1.17a 0.230
WARHER B Treponema 6.96+0.93a 3.36+1. 36a 3.47+1. 36a 0.085
Norank_f__p-251-05 4.4441.73a 4.84+1.04a 3.1040. 47a 0.533
e XA B 1 Clostridium_sensu_stricto_1 5.63+1.09a 2.97+0.71a 3.30+1.32a 0.108
T LI B 2R TR R-7 BE Christensenellaceae_R-7_group 3.2040.61a 2.2140.22a 3.514+0.41a 0.164
WHIREA_UCG-003 # & Prevotellaceae_UCG-003 3.19+2.37a 1.4440.21a 1.12+0. 26a 0.717
+HIFFTE B Terrisporobacter 3.03%0. 36a 2.83+0.33a 3.86+0.61a 0.497

RSN 24 6 22 B B s2 B 25 N RE . Al B AR RIS R BAE N SRR T AR i R B TR R AR 10 00 B A
GIETE Xt N T N S N3 INTTRAS TR T 3 - 01 S v 3 U 5o e 2 A o i = ot - S R ST
FZ R 10% 15% .20 %6 & Al R B 5 AR M R R AR WU B JC & 5 28k . BT O 2 IR TE B IR A DR R
B AR50 1026 . 15% .20 V0 F& At o) AR AT 38 Jn JHG HR UL AR (E X 52 % i I JEE Y TC e S S e . | AR T
AT A AR 0 )RR T A T A MR 52 el 9 G508 R — B, 3 X R 22 S 0 5 PR RT BE 5 R O R R R B R
iSO CERTEE PN
3.4 ERFENFIRANIEHRTMEAMT T EZRAKENG Y R

T 1 0 AE 75 %) 0 W SR G 8 2 v R TR LA (e R S WA OGRS K AT DL R
WL R B . AR 45 R R W], B R0 A 2 FE Al A R T 2 s A I VA4 1 AR X, )N i AR G
WA BT 2RS0T R IR RRORLET i K Tt AR K RN A X R BT, Ngoe 58U IFSE
A8 5K £F 4 R R A L, AR A iR R T R B A A X T R . Ray 4RV 5T 2R B A SE AR R R R i 2096 71
B EpEaXERERE LT NN K ELREES . ARBERS LR R A -5 £Y
50 £ A AR T AR T b TE R O, R R DR R BB R 1) TRDRR £ 2 A A ol R A RN K5 2) R £ AR DR 1 K
(BRSO, 81 20 ) 1 R B e AR AR P B4 o, 40k 15 350 8 0 0 A T AR R B o
3.5 EREMFIRMNIERHELSEHG YR

AN B SR S W SORAR G ) R R o B TE D R A0 A R S AT EC AT ARCRR AT | P A
TRl A0 L, 4 ) 3 o R 3 e R B e MR R e HE SR U BRSO o N TP R G0 2 B
R FAR RGP KT /N R R AT R T E SR WOBOR A AR /N B R SR AR R B A AT 2
T IS A AR, 2 T Ba s v 4 i T8 T A R AEL A0 A B 23 R G Ak L DA 4R i T8 AR S RN A 2 e R M B s IR B T
B - B AR B 0 AR ROV C B T AR T R SR A T A M RE D BB R R AE LR
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LS AR PR 8 %0 ELIE AL, 48 S M SR R B A 12 B R R SR
TR Y 0 2 F M. Adams %870 58 38 W 78 W0 03 A7 6 IR rh S i 1200 B T B L A i E S L V/Co
Zhao %5 RF ST AR T A K AR A R RORLEE 4 K SF o8 22, 590 SR 4E K 9% M HL T B 4R T+ 38 a5 i Ll
[ B 5 E i BE RV /C o AR 25 0 W, TR 2 A0 4o 5 il A R Tl 3 B o D i 8 v B LV /C L BRI B s IR
B RIS IR g R AR — B LR T RE R A SR AR 4 S ik A A5 A AR R P £F A B
T £ 2 2 B P AR W K T T A R I T R S P AT R Gk R R AL B R 20 T R A0 R R R ) 4 A
REC,
3.6 EREMNARMNIEHMELFALLRG YA

Jo 1 A K R B 2 AR DGR R 4% o IGF-1 19 & it 32 28y T AR A KR L IGF -1 nl R i A 22 43 24 A4 il
AR T IGF-1 4 n] 55 0 8 28 2L W) 1 B RARIH . 7E R 2B A 22 4y 2RBT I T3 8 b IGF-1 1 IGF-1R
A5 IGF-1R ] 52 ) 20 i % A6 . GLP-2 J& —Fh B 2R R, v 3 2o (2 28 et 53 240 it 5 R0 00 1) 40 08 1 42 a0 J
AR  WAT7E TGF-B A5 42 #F M 3 15 1 A G, I8 3k 18 oy 28 5o 9, 02 08 385 3% 00 0 ) T A i
AR5 45 R R W B R AR 1026 SRR T 48 & B IE M VLE M 2 M GLP-2 10l IGF -1R J: R ik i, B0 20 %
FE A ] R T i S B GLP-2 3R Rk i o Diao %5 VAF 98 K& BT B 3% (Beta vulgaris) AR N EFHEWR[5. 74% HL
274 (crude fiber, CF) 1536 ah H M (1. 5% CF ) AH e AT 8 2 34 A K 25 W GLP-2 M IGF -1 mRNA Fik K-,
{E%F B GLP-2 IGF1.IGF IR F ik J0 . 3% 0 . Schedle 25 #F 58 4% 18 75 W 5 45 1 4 i A3 396 2 %k ] 42
T2 IGF1 36k 5. He S5 B 98 2 B 76 A K H R PGSR N 0. 5% 19 45 ( Chrysanthemum morifolium)
W AR Ry 25 4 Y5 nT o 2 AR A g vh GLP-2 W e IR 3R ik & BT IGEF-1 W 352 m . DL B oe 45 R R W H AR
S 2 KOV RTHR THHR 43 W 38 R A O B R i ek i AR IS Y L — 3. LR AT R R A v 2R 4 KT T AR
TE PN EE R DR O i TR AR R N A LA AR GLP-2 )R 5 R A AR KOR B A DGR A ik
3.7 EREMNFIRMNZERDE MR TSR

Jo 3B T AL AR MR R R RE S I 2 A N T A 5 3B R RE UV TL-18 TNF - IL-6 |
IFN-y ¥ )@ T4 5 40 M P 7o TL-1B W A0 5 RAE I I 15 G088 52 17 200 i 384 i Fn o467 o TL-6 70 2 55 30 4 3 i
7oA 2 MR N DA R 375 5 48 E ARG A 7 2R TNF - 32 %2 ph B0 R 5 W 40 72 2, AT SE 3 i S b ) 5% i 4
1 37 B, 8 38 7 A AR . TR N=y 328 phy 3% A6 B4 T 40 0 K BRIk 0 40 7 A, il 5 5 i ) 17, ELA {12
TP A TIaE ", IL-10 . TGF-BJ8 THLR QML T TL-10 nJ 35 G35 S g, 300 6 42 58 40 i A1 1) 7= 26
R R . TGF-3Z 5 Z Ml 2, 7] 2 50 8 e R0 RS A0 T MR & &0 Chen %™
WFE K BRAEAT 3 B AR RN 10 % 2 3k ] AR 18 TNF-a IL-18 IL-6 3N ik . Ding 25778 34~ 5 b il 4= K
AT oy o U AR AT Y B2 R i A A R AT S R I, S ARER 4 KOV FOROAR Lb T R F A BORRE I O
[\l 7 1L-18 . 11L-6 \IL-10 . IFN-y \ TGF-B Fl TNF-a 7 2t W 3 1, (HB 5 28 5% R0 RS 20 ] MRS (] £F 4k 7K SF- 1 i 4
ML 74 FR AR TE W 25 5. KA, Weber 5 R IUAE W W47 4 H R TR n 7. 5% RG58 %25 (g vh IL-6
IL-1B8  TNF - ) 5 F 32 ik B 0 W 352 0 . ARS8 45 5 S5 i N R 9T B £ 4l K7 %5 o 3 40 i DY 3% Bt 52
(0 45 AN — B0, 0T . 550 1 A Fh RZF AR 20 A G . AR UG 45 R 3 I R B AR 10 00 R Al AR T B 3 AL 1l i
IFN-y & &, B0 20 %0 SErf A AR v] B B 2 25 i TGF-R & & B F R M7 IFN-y & &, HE R ] BE 2 B i 5
PR o S MR (AT £ 4 & & DT SR AR R IS R VERR D7 R & & DT 44 & PR B R ik 4 4B R Sk Ak
Fit FVECTG G R P AH 3K 32 A SFe RITS 4 1k 40 L PR 1 7= A, T 4 RS i T AR ST
3.8 ENEMNFTIRNLERDELTFTEEEOLRREN YR

i TE ML 57 I P M 3 B A0 R 0 D ) 5 R S A A R e SR T i 0 R T 114 = A ] i
Bz, AFRAR Oy 2 fu 22 400 1, 8 41 3T 10 I R A i B o L B S Tl T R IR E A R R ZO-1 2
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T AN R A0 55 B A8 | A R) G TRORD b R Al AR S OF B Claudin-1 323K (4 34 0 AT £ #E 40 4 5T
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