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Abstract: [Objective] This study aimed to investigate the differences in the structure of fungal
community in the feces of grazing Tibetan pigs, captive Tibetan pigs, and commercial pigs [Durocx
LandracexYorkshire (DLY) pigs, aged 5 months] in the Tibet Plateau and to obtain the fungi associated
with the digestion of dietary crude fiber. [Methods| The apparent digestibility of dietary crude fiber of
grazing Tibetan pigs, captive Tibetan pigs, and DLY pigs was determined via digestion experiments.
The full-length ITS region of fecal fungi was determined by single molecule real-time sequencing
technology to analyze the structure and diversity of fungal community. The Pearson correlation analysis
was performed between apparent digestibility of dietary crude fiber and fungal community. [Results] A
total of 58 fungal species belonging to 4 phyla, 13 classes, 23 orders, 39 families, and 55 genera were
identified. At each taxonomic level, the fungal taxa in the feces of grazing Tibetan pigs were more than
those of either captive Tibetan pigs or DLY pigs (P<0.05). Ascomycota and Basidiomycota were the
dominant phyla, and the fungal abundance at the phylum level had no significant difference among the
grazing Tibetan pigs, captive Tibetan pigs, and DLY pigs (P=0.05). At the levels of class, order,
family, genus, and species, the fungal abundance of grazing Tibetan pigs was significantly higher than
that of either captive Tibetan pigs or DLY pigs (P<0.05). The grazing Tibetan pigs had the most diverse
fungi with unique operational taxonomic units (P<0.05). The principal coordinate analysis revealed that
grazing Tibetan pigs had different fecal fungi compared with captive Tibetan pigs and DLY pigs
(P<0.05). The grazing Tibetan pigs had higher apparent digestibility of dietary crude fiber than captive
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Tibetan pigs and DLY pigs (P<0.05). Pearson correlation analysis showed that Phialemonium

atrogriseum, Phialemonium inflatum, and Podospora communis had a positive correlation with the

apparent digestibility of dietary crude fiber (P<0.05). [Conclusion] The grazing Tibetan pigs had

stronger fiber digestibility than the captive Tibetan pigs and DLY pigs. In the future, we could identify

more fungal groups from their gut. This information would be helpful in studying the excellent

characteristics of Tibetan pigs, such as their tolerance to roughage.

Keywords: Tibetan pigs; commercial pigs; fungal community; fiber digestion; correlation analysis
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x 1 (ARBARESEFRKFERTER)
Table 1

Dietary composition and nutrient level (air-dry basis)

Ingredients Content/% Nutrient level® Content/%
Corn 54.47 Digestible energy/(MJ/kg) 12.98
Wheat bran 8.00 Gross energy/(MJ/kg) 17.34
Soybean oil 5.00 Crude protein 13.04
Soybean meal 6.00 Crude fiber 10.63
Alfalfa 25.00 Calcium 0.38
Limestone 0.10 Total phosphorus 0.28
L-Lys-HCI 0.20 Non-phytate phosphorus 0.19
Premix® 0.43 Lysine 0.68
Celite 0.80 Methionine+Cysteine 0.36
Total 100.00 Tryptophan 0.19
Threonine 0.44

: premix was provided with the following diets per kg: Fe 37.00 mg, Cu 3.00 mg, Mn 2.00 mg, Zn 45.00 mg, 1 0.13 mg and Se
0.09 mg; vitamin A 1 900.00 IU, vitamin D 190.00 IU, vitamin E 15.00 mg, vitamin K 0.45 mg, vitamin B; 1.00 mg, vitamin
B, 3.00 mg, vitamin B4 1.50 mg, vitamin B, 15.00 pg, biotin 0.05 mg, pantothenic acid 10.00 mg, niacin 14.00 mg, folic acid
0.30 mg. °: all nutrient levels except digestible energy were measured value.
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Figure 1 Fungal taxa at various classification
levels of fecal samples from the grazing Tibetan
pigs, captive Tibetan pigs, and DLY pigs.
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Figure 2 Relative abundances of major fungal groups at different taxonomic levels.
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Table 2 Analysis of the taxonomic composition of the differences among various taxonomic levels

Taxa GTP CTP DLY P value
Phylum
Ascomycota 65.34+26.58 61.14+£20.62 87.46+12.12 0.117
Basidiomycota 9.26x11.77 11.47+13.41 2.92+6.40 0.417
Class
Saccharomycetes 49.06+33.97* 12.22+23.85° 63.23+30.23* 0.025
Agaricomycetes 5.3246.65" 0.02+0.05° 0+0° 0.046
Order
Saccharomycetales 49.06+33.97* 12.22+23.85° 63.23+30.23° 0.025
Sordariales 11.04+7.44° 1.68+4.08" 0.88+1.68" 0.005
Xylariales 1.2241.36 0+0° 0+0° 0.025
Agaricales 5.3146.62° 0+0° 0+0° 0.045
Family
Saccharomycetaceae 48.03+34.7° 2.18+3.91° 62.67+30.58* 0.004
Cephalothecaceae 8.59+4.81° 0+0° 0+0° 0.000
Lasiosphaeriaceae 2.07+2.31° 0+0° 0+0° 0.024
Xylariaceae 1.22+1.36% 0+0° 0+0° 0.025
Psathyrellaceae 3.91+4.77° 0+0° 0+0° 0.040
Genus
Penicillium 0+0° 1.67+3.97° 7.79+6.47° 0.019
Kazachstania 48.02+34.68" 2.18+3.91° 62.66+30.57° 0.004
Phialemonium 8.59+4.81° 00" 00" 0.000
Podospora 2.40+2.50° 0+0° 0+0° 0.014
Xylaria 1.2241.36 0+0° 0+0° 0.025
Lacrymaria 1.98+0.81° 0+0° 0+0° 0.000
Species
Kazachstania slooffiae 48.02+34.68" 2.2244.38° 62.60+30.55% 0.008
Phialemonium atrogriseum 6.35+2.97° 0+0° 0+0° 0.000
Phialemonium inflatum 2.2442.00° 0+0° 0+0° 0.008
Podospora communis 1.60+2.30* 0+0° 0+0° 0.021
Xylaria cubensis 1.22+1.36 0+0° 0+0° 0.034
Lacrymaria subcinnamomea 1.98+0.81° 0+0° 0+0° 0.000

Data in the same row with different shoulder marks indicate significant differences. The same as below.

DLY 40 87.46%F0 2.92% , X = B 78 Ji ik
. &S DLY ¥ LR FEE S
(P=0.05). FCHAEFIN F R FE 0 3 AN
1 A & BEBE AN (Saccharomycetes) (49.06%) . #&
5¢ 1 M (Sordariomycetes) (13.54%) Fll 4> T 24

(Agaricomycetidae) (5.32%), <15 Ml DLY
¥ 4 i HURE T AW (Eurotiomycetes) (14.48% 11
17.96%) . %t 20 (Saccharomycetes) (12.22% Fl
63.23%) Fll 3£ 5¢ 18 4 (Sordariomycetes) (6.98% I
4.23%); PO AX EERFEEMN 3 AH4
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Figure 3 Alpha diversity index for fungal community of fecal samples from the grazing Tibetan pigs,

captive Tibetan pigs, and DLY pigs.
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Figure 4 Diagram of principal coordinates
analysis for fungal community of fecal samples
from the grazing Tibetan pigs, captive Tibetan pigs,
and DLY pigs.
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Figure 5 The Venn diagrams for fungal community
of fecal samples from the grazing Tibetan pigs,
captive Tibetan pigs, and DLY pigs at species level.
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Figure 6 Hotmap of species composition by species clustering.
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Figure 7 Histogram of the linear discriminant analysis (LDA) of mark species.
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Figure 8 Display of taxon with inter-group differences based on classification hierarchy tree.
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Figure 9 Pearson’s correlation between apparent digestibility of dietary crude fiber and fecal fungal community.
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