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Figure S1. Summary of rarefaction results based on operational taxonomic unit (OTUs) (3% divergence)
for each sample. Rarefaction curves are displayed for bacterial samples (A). Rarefaction curves for

fungal samples (B).
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Figure S2. Statistically significance according to the obtained community abundance data at DO and D3.
(A) Welch's t-test bar plot on Genus level in bacteria of goats” rumen. (B) Welch'’s t-test bar plot on

Genus level in fungi of goats” rumen. * 0.01 < p < 0.05, ** 0.001 < p <0.01, *** p <0.001.
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Table S1. Comparison of the phyla in rumen bacteria of goats (the multiple comparison results were only presented for the phyla, which average relative abundance >1% in at

least one region). Means in the same row with different superscripts represents a significant difference (p < 0.05).

Phylum DO D3 D7 D14 D21 D28 D42 D56 SEM p value
Bacteroidetes 6.722 49.98° 48.91° 64.63° 57.33b 55.38° 68.12° 49.01° 4.06 <0.001
Firmicutes 80.49: 15.12¢ 16.62¢ 25.93b¢ 22.51b¢ 20.53¢ 18.08¢ 37.03° 4.46 <0.001
Proteobacteria 9.68¢¢ 27.16° 16.93° 7.59¢ 6.33¢ 3.77¢ 7.25¢ 3.53¢ 1.72 <0.001
Fusobacteria 0.54> 6.56° 16.572 0.09° 0.01° 0.010 0.00° 0.00° 1.49 0.019
Spirochaetae 0.02v 0.00° 0.00° 0.48° 1.890 11.55 3.01° 5.352 1.11 0.086
Lentisphaerae 0.01 0 0 0.27 7.6 5.83 0.33 0.33 0.99 0.318
Fibrobacteres 0.02v 0.00° 0.00° 0.06° 0.3920 0.5720 2412 1.43%® 0.26 0.191
Actinobacteria 1.96° 0.70° 0.46° 0.16° 0.12° 0.09° 0.110 0.10° 0.15 0.006
Synergistetes 0.01 0 0.05 0.3 0.81 0.59 0.16 1.53 0.19 0.566
Tenericutes 0 0 0 0.2 1.16 0.21 0.02 0.05 0.11 0.225

Elusimicrobia 0.55° 0.48° 0.45° 0.28> 1.842 1.48° 0.51° 1.63° 0.09 <0.001




Table S2. Comparison of the predominant genera (average relative abundance 5% in at least one GIT region) in rumen bacterial of goats. Means in the same row with

different superscripts represents a significant difference (p < 0.05).

taxa Do D3 D7 D14 D21 D28 D42 D56 SEM p value
Bacillus 55.552 1.40° 0.06° 0.05° 0.02° 0.03® 0.01° 0.02° 3.85 <0.001
Pseudomonas 3.312 0.04> 0.00° 0.01° 0.01° 0.02> 0.00° 0.00° 0.23 <0.001
Planococcus 3.39 0.02> 0.02° 0.01° 0.03> 0.01° 0.00° 0.00° 0.27 0.001
Alloprevotella 0.01 18.49 0.21 7.26 15 4.93 0.36 0.21 2.17 0.404
Prevotellaceae_UCG-003 0.20° 0.00° 2.75% 3.25% 8.692 3.03# 3.91a0 2.94ab 0.86 0.308
Treponema_2 0.02v 0.00° 0.00° 0.24° 1310 11.132 2.98ab 5.26% 1.09 0.09
Prevotellaceae_unclassified 0.40° 0.02° 0.21° 0.27° 0.12° 4.31° 10.982 1.49° 0.91 0.06
Ruminococcaceae_unclassified 0.004 2.81be 5.362 49740 0.78<d 0.68cd 0.034 0.124 0.49 <0.001
Rikenellaceae_unclassified 0.00° 0.00° 0.00° 0.00° 6.012 4.36 0.06° 0.01° 0.66 0.062
Fusobacterium 0.09° 6.55° 16.552 0.08> 0.01° 0.01° 0.00° 0.00° 1.5 0.019
Porphyromonas 0.04¢ 11.08q® 17.342 5.23b¢ 0.02¢ 0.17¢ 0.00¢ 0.00¢ 147 <0.001
Bacteroidales_S24-7_group_norank 0.11 0 0 0.1 0.22 0.19 3.44 11.88 1.31 0.27
Lentisphaerae_RFP12_gut_group_norank 0 0 0 0.21 6.81 5.38 0.24 0.21 0.98 0.457
Bacteroides 0.19° 15.69% 25.302 15.10% 0.41° 1.47° 0.47° 0.59° 2.37 0.007
Bacteroidales_BS11_gut_group_norank 0.02° 0.00° 0.00° 14.26% 20.632 19.887 0.24° 1310 2.48 0.039




Table S3. The CowPi predicted functions of the rumen bacterial microbiota throughout the goat populations.

Do. DO DO_ D3 D3_ D3 D7. D7_ D7_ D14_ D14 D14_ D21_ D21_ D21_ D28_ D28 D28_ D42_ D42 D42_ D56_ D56_  D56_
° 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Transporters 627 621 613 526 438 341 361 490 495 387 352 3.41 368  3.94 358 436  3.29 387 346 334 358 408 418  3.80
Two-component system 398 38 397 319 320 326 326 28 294 318 291 3.37 314 350 3.26 368 292 339 298 311 325 349 309 335
ABC transporters 328 323 340 348 280 206 215 339 350 252 233 208 231 238 223 278 207 246 204 194 206 251 244 230
Transcription factors 299 294 284 207 179 133 151 175 165 192 1.66 1.59 1.65 1.81 1.72 1.73 1.55 1.69 1.40 1.25 1.50 175 158 1.56
DNA repair and recombination proteins 245 248 251 310 309 327 320 332 333 312 328 321 3.21 3.08 319 315 322 317 313 322 323  3.18 346 321
Purine metabolism 215 218 219 249 239 265 248 260 258 257 262 252 260 247 258 252 263 255 268 272 267 268 272 261
Other ion-coupled transporters 213 212 199 161 156 142 146 158 157 161 155 1.50 1.42 1.46 1.49 1.39 152 1.42 1.35 1.26 1.37 1.33 147 1.34
Ribosome 204 206 209 244 234 259 243 254 253 251 274 248 273 250 269 257 278 269 258 267 257 257 265 264
Peptidases 201 204 199 197 197 229 208 216 217 209 223 218 216 215 221 213 227 247 219 230 221 216 221 2.22
Chromosome 175 174 174 187 171 184 18 181 179 173 1.83 178 1.74 1.66 1.68 1.70 1.74 1.66 1.72 174 1.67 175 1.98 1.71
General function prediction only 174 173 174 18 18 186 184 18 189 174 1.78 1.78 1.89 1.74 177 1.62 1.71 173 1.75 1.79 1.76 173 1.92 1.71
Ribosome Biogenesis 160 160 163 199 199 202 196 203 201 193 1.97 196 202 1.89 194 209 200 199 209 214 201 210 206 213
Sporulation 153 154 128 031 014 034 020 026 021 028 034 027 025 035 032 030 026 029 023 027 026 033 037 031
Bacterial motility proteins 152 138 152 072 045 037 036 037 044 045 056 037 091 0.61 0.66 1.53 0.47 108 056 069 095 117 114 094
Pyrimidine metabolism 149 153 153 189 185 211 193 207 204 207 222 203 218 205 221 2.02 222 216 219 222 212 216 220 214
Amino acid related enzymes 146 149 150 166 163 1.8 18 174 173 187 203 1.86 1.98 1.89 1.99 189 205 1.96 1.94 1.98 1.95 1.92 1.95 1.96
Glycolysis / Gluconeogenesis 125 124 117 08 083 076 077 08 077 079 078 075 082 082 0.80 073 075 077 076 074 075 073 075 075
Amino sugar and nucleotide sugar metabolism 124 127 123 127 138 147 145 131 131 137 1.43 1.46 1.51 151 153 1.47 1.44 153 1.53 1.50 1.58 1.45 155 1.51
Pyruvate metabolism 124 123 118 103 096 08 094 103 103 094 081 088 081 0.82 078 081 0.76 076 083 076 079 087 073  0.80
Arginine and proline metabolism 119 120 119 101 097 117 109 096 092 117 1.27 112 1.12 1.16 1.18 1.10 1.15 112 1147 1.20 1.19 1.15 112 1.16
Phosphotransferase system (PTS) 111 111 096 038 033 023 013 028 030 014 009 009 020 018 013 021 0.12 016 025 013 031 0.19 039 018
Protein kinases 107 106 108 096 105 150 120 087 089 104 081 123 085 1.16 100 098  0.91 0.94 1.09 1.07 1.10 1.1 0.84 1.04
Starch and sucrose metabolism 101 103 099 100 122 151 156 103 1.02 132 1.20 155 1.28 1.47 1.33 1.35 1.30 1.30 1.40 147 1.39 1.27 1.01 1.36
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Table S4. Comparison of the phyla in rumen fungal of goats (the multiple comparisons results are only presented for the phyla which average relative abundance 1% in at

least one region). Means in the same row with different superscripts represents a significant difference (p < 0.05).

phylum DO D3 D7 D14 D21 D28 D42 D56 SEM p value
Ascomycota 74.11 68.14 38.91 45.85 23.42 32.85 26.28 29.99 5.93 0.24
Neocallimastigomycota 0.062 0.012 1.742 16.302 67.42> 62.75b 63.96b 56.98® 8.14 0.029
Basidiomycota 11.71 29.04 14.15 25.68 5.47 2.02 9.41 12.95 3.66 0.639
Fungi_unclassified 13.82° 2.76b 44.242 10.32° 3.590 2.30° 0.31° 0.07> 391 0.047
Chytridiomycota 0.00° 0.00° 0.31° 1.842 0.04> 0.04> 0.00° 0.00° 0.18 0.125
Zygomycota 0.14° 0.05° 0.642 0.01° 0.01° 0.03b 0.04> 0.00° 0.06 0.17
Others 0.15 0 0 0 0.04 0.01 0 0 0.02 0.513




Table S5. Comparison of the predominant genera (average relative abundance >5% in at least one GIT region) in rumen fungal of goats. Means in the same row with different

superscripts represents a significant difference (p < 0.05).

taxa DO D3 D7 D14 D21 D28 D42 D56 SEM p value
Cryptococcus 4.26 21.73 59 23.78 3.86 1.39 74 11.37 3.32 0.638
Fungi_unclassified 13.82° 2.76b 44.242 10.32° 3.590 231 0.31b 0.07° 3.92 0.047
Neocallimastigaceae_unclassified 0.03¢ 0.00¢ 1.13¢ 0.00¢ 19.55% 4.68¢ 12.30% 34.742 3.53 0.1
Orpinomyces 0.00v 0.00° 0.46° 0.00° 4.79° 34.432 31.212 0.55° 3.85 0.034
Caecomyces 0.01° 0.00° 0.14> 12.78e0 20.972 23.022 0.53° 2.32b 2.55 0.028
Aspergillus 36.032 11.02° 1.09° 0.60° 0.38° 0.30° 3.37° 0.76° 2.82 0.001
Neocallimastix 0.01 0 0 0 19.15 0.46 19.75 5.79 3.13 0.493
Cladosporium 8.42% 15.902 3.80° 0.35° 1.520 1.34° 3.07° 6.64° 1.28 0.016
Lasiosphaeriaceae_unidentified 0.37 10.44 0.47 15.37 7.7 6.26 0.01 0.01 2.03 0.443
Alternaria 3.08 5.58 1.64 0.28 1.13 1.46 3.75 6.95 0.83 0.49
Piromyces 0.01% 0.00° 0.00° 3.52q 2,972 0.15° 0.17° 13.592 1.38 0.16
Davidiella 2.59° 6.412 0.36° 0.02° 1.06° 1.71° 2.34> 2.09° 0.52 0.045
Ascomycota_unclassified 0.31 0.48 12.78 0.28 0.08 0.36 0.17 0.65 1.53 0.437

Epicoccum 3.95% 4.402 2.09abe 0.02¢ 0.32¢ 0.22¢ 0.27¢ 0.70bc 0.46 0.039




Table S6. Ingredients and nutrients of the experimental diets %.

Ingredients Content (%) Nutrient level (DM) Content (%)
Corn 23.3 Dry matter 89.09
Soybean meal 13.75 Digestible energy (MJ/kg) 8.5
Rice straw 20.4 Crude protein 10
Straw 39.6 Crude fat 2.02
Limestone 0.55 Crude fiber 17.28
Ca (HCOs): 0.9 NFE 49.2
NaCl 0.5 Ash 8.36
Premix 1 Calcium 0.7
Total 100 Phosphorus 0.4

Note, the main nutrients of alfalfa include: crude protein 18.1%, lysine 1.76%, methionine + cystine 0.46%, calcium 1.5%, phosphorus 0.49%.



