Tables 
	Ingredients
	Content
	Calculated composition
	Nutrient content

	TMR granules
	
	ME (MJ kg-1)
	9.39

	Corn
	25.24
	DM 
	93.17

	Wheat bran
	7.76
	CP
	13.96

	Rapeseed cake
	6.00
	CF
	22.74

	Soybean meal
	8.00
	EE
	3.32

	NaHCO3
	1.00
	Ash
	9.55

	NaCl
	1.00
	Ca
	0.60

	Premix†
	1.00
	P
	0.35

	Alfalfa hay
	25.00
	
	

	Hay
	
	
	

	Alfalfa hay
	10.00
	
	

	Maize straw
	15.00
	
	

	Total
	100.00
	
	

	† The premix provides the following per kg diet: VA 320 IU, VD3 120 IU, VE 1000 IU, Cu 300 mg, Fe 500 mg, Zn 500 mg, Mn 100 mg, I 40mg, Se 10mg, Co 10 mg. 434g bentonite.


Table 1 Composition and nutrient level of experimental diet (percent dry matter basis).
2

[bookmark: OLE_LINK16]Table 2 Effect of different feeding regimes on fatty acid composition of the longissimus dorsi muscle of the Tan sheep lambs (% of total fatty acid).
	Items
	Group
	SEM
	P-value

	
	Grazing (G)
	Time-limited grazing (LG)
	Stall-fed
	
	

	SFA
	
	
	
	

	C10:0
	0.15
	0.16
	0.17
	0.0042
	0.286

	C12:0
	0.17
	0.13
	0.13
	0.0092
	0.070

	C13:0
	0.07
	0.07
	0.05
	0.0042
	0.035

	C14:0
	2.53
	2.04
	2.32
	0.0893
	0.071

	C15:0
	0.51a
	0.45b
	0.35b
	0.0253
	0.017

	C16:0
	21.14b
	22.33b
	25.42a
	0.5821
	0.002

	C17:0
	1.32
	1.28
	1.1
	0.0475
	0.134

	C18:0
	20.97a
	20.94a
	18.08b
	0.4882
	0.011

	C20:0
	0.2a
	0.17ab
	0.14b
	0.0099
	0.028

	C21:0
	0.72a
	0.59a
	0.49b
	0.0347
	0.014

	C22:0
	0.24a
	0.22a
	0.13b
	0.0159
	0.002

	C23:0
	0.20a
	0.18a
	0.12b
	0.0118
	0.005

	C24:0
	0.21a
	0.18a
	0.09b
	0.0151
	0.001

	MUFA
	
	
	
	

	C14:1
	0.12
	0.08
	0.1
	0.0104
	0.372

	C16:1
	1.26
	1.3
	1.53
	0.0517
	0.060

	C20:1
	0.17b
	0.20ab
	0.22a
	0.0087
	0.031

	C24:1
	0.18
	0.17
	0.11
	0.0124
	0.052

	C18:1n9
	33.49b
	33.87b
	37.93a
	0.7296
	0.012

	C22:1n9
	0.07
	0.08
	0.07
	0.0037
	0.334

	PUFA
	
	
	
	

	C20:2
	0.05
	0.06
	0.06
	0.0034
	0.161

	C18:3n3 (ALA)
	1.22a
	0.82b
	0.42c
	0.0895
	<0.001

	C20:5n3 (EPA)
	0.45a
	0.30b
	0.13c
	0.0366
	<0.001

	C22:6n3 (DHA)
	0.22a
	0.14b
	0.09b
	0.0169
	<0.001

	C18:2n6
	9.41b
	9.73b
	7.69a
	0.4231
	0.102

	C20:3n6
	0.33a
	0.32ab
	0.24b
	0.0165
	0.041

	C20:4n6
	4.64a
	4.22a
	2.85b
	0.2564
	0.004

	n-3 PUFA
	1.89a
	1.26b
	0.64c
	0.1406
	<0.001

	n-6 PUFA
	14.37a
	14.26a
	10.78b
	0.6673
	0.032

	n-6/n-3
	7.69c
	12.45b
	17.11a
	1.1209
	<0.001

	a, b values swithin a row with different superscripts differ significantly at P < 0.05.



Table 3 Views of preferred diet items of the Tan sheep from different groups as interpreted from the relative read abundance (RRA) of the predominant ecologically significant OTUs in fecal samples.
	Food items
	Sequence reads
	Relative read abundance (RRA,%)
	SEM
	P - value

	
	
	G1
	G2
	LG1
	LG2
	
	

	Fabaceae
	
	
	

	Lespedeza sp.
	439080
	31.27 
	12.90 
	46.20 
	32.87 
	4.08
	0.031

	Medicago sativa
	47162
	0.14 
	0.34 
	1.43 
	11.37 
	1.35
	0.003

	Oxytropis halleri
	11557
	3.20 
	0.02 
	0.00 
	0.01 
	0.32
	0.000

	Astragalus peterae
	7432
	0.16 
	1.86 
	0.01 
	0.06 
	0.39
	0.291

	Caragana korshinskii
	5967
	0.54 
	0.31 
	0.20 
	0.62 
	0.15
	0.761

	Compositae
	
	
	

	Artemisia sp.
	232108
	14.83 
	27.27 
	2.11 
	20.96 
	2.83
	0.007

	Ixeris tamagawaensis
	17516
	3.08 
	0.84 
	0.02 
	0.96 
	0.35
	0.009

	Chenopodium
	
	
	
	
	
	
	

	Chenopodium sp.
	206047
	1.77 
	39.34 
	1.44 
	15.04 
	5.30
	0.031

	Corispermum sp.
	168798
	9.46 
	0.10 
	37.39 
	0.26 
	4.63
	0.006

	Salsola sp.
	44885
	7.77 
	3.14 
	0.39 
	1.27 
	0.87
	0.008

	Bassia scoparia
	35845
	4.19 
	4.29 
	0.37 
	1.20 
	0.58
	0.021

	Rutaceae
	
	
	

	Phellodendron amurense
	56116
	4.83 
	2.84 
	0.99 
	7.11 
	0.80
	0.038

	Euphorbiaceae
	
	
	

	Euphorbia humifusa
	29279
	6.29 
	0.86 
	0.15 
	0.91 
	0.59
	0.000

	Boraginaceae
	
	
	

	Arnebia euchroma
	22751
	4.12 
	1.67 
	0.49 
	0.09 
	0.47
	0.004

	Poaceae
	
	
	

	Eragrostis sp.
	21009
	1.49 
	0.53 
	2.52 
	1.34 
	0.58
	0.727

	Setaria italica
	11101
	0.12 
	1.85 
	0.31 
	0.84 
	0.40
	0.455

	Chloris pilosa
	9045
	0.01 
	0.00 
	0.00 
	2.55 
	0.62
	0.413

	Cenchrus flaccidus
	8715
	1.80 
	0.18 
	0.22 
	0.25 
	0.25
	0.051

	Rosaceae
	
	
	

	Sibbaldianthe bifurca
	15051
	0.74 
	0.10 
	2.84 
	0.53 
	0.57
	0.372

	Convolvulaceae
	
	
	

	Convolvulus sp.
	7986
	0.86 
	0.22 
	0.89 
	0.27 
	0.20
	0.496



Table 4 Variable score values from PCA and RDA.
	Variable
	PCA
	RDA

	
	AX1
	AX2
	AX1
	AX2

	C18:2n6
	-0.0916
	-0.0066
	-0.0389
	-0.1015

	C20:3n6
	-0.1396
	0.0629
	0.0795
	-01115

	C20:4n6
	-0.1908
	0.2427
	0.2962
	-0.0896

	C18:3n3 (ALA)
	-0.2847
	0.5700
	0.6590
	-0.0469

	C20:5n3 (EPA)
	-0.2838
	0.5497
	0.6645
	-0.0470

	C22:6n3 (DHA)
	-0.2899
	0.5997
	0.6722
	-0.0417

	Lespedeza sp.
	0.3985
	-0.0145
	-0.3333
	0.2988

	Artemisia sp.
	-0.8238
	0.2048
	0.3445
	-0.7406

	Chenopodium sp.
	-0.7439
	0.0083
	0.4847
	-0.6233

	Corispermum sp.
	0.9410
	0.1738
	-0.1430
	0.9532

	Phellodendron amurense
	-0.4417
	0.2831
	0.1155
	-0.4098

	Medicago sativa
	0.3371
	-0.3674
	-0.4835
	-0.5283

	Salsola sp.
	0.8370
	-0.0721
	0.7182
	0.0605

	Bassia scoparia
	0.7333
	0.0533
	0.6584
	-0.1157

	Euphorbia humifusa
	0.0208
	0.9539
	0.7372
	0.3197

	Arnebia euchroma
	-0.0968
	0.9012
	0.7549
	0.2081

	Ixeris tamagawaensis
	-0.1063
	0.6758
	0.5390
	0.1010

	Oxytropis halleri
	0.2638
	0.8730
	0.5869
	0.5184

	Eigenvalue for the axis
	0.3992
	0.2273
	0.2199
	0.3769



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Table S1 The relationships between polyunsaturated fatty acids and dominant diet items of sheep were analyzed using Pearson’s correlation. Correlation coefficients are shown in the table. Significant correlations are noted with asterisks.
	
	C18:2n6
	C20:3n6
	C20:4n6
	C18:3n3
	C20:5n3
	C22:6n3
	Le
	Ar
	Ch
	Co
	Pa
	Ms
	Sa
	Bs
	Eh
	Ae
	It
	Oh

	C18:2n6c
	1.000 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C20:3n6
	0.832**
	1.000 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C20:4n6
	0.768**
	0.943**
	1.000 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C18:3n3
	0.484*
	0.635**
	0.693**
	1.000 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C20:5n3
	0.381 
	0.662**
	0.717**
	0.947**
	1.000 
	
	
	
	
	
	
	
	
	
	
	
	
	

	C22:6n3
	0.377 
	0.581**
	0.644**
	0.941**
	0.882**
	1.000 
	
	
	
	
	
	
	
	
	
	
	
	

	Le
	0.426*
	0.398 
	0.270 
	-0.069 
	-0.095 
	-0.094 
	1.000 
	
	
	
	
	
	
	
	
	
	
	

	Ar
	-0.024 
	0.034 
	0.222 
	0.127 
	0.143 
	0.090 
	-0.319 
	1.000 
	
	
	
	
	
	
	
	
	
	

	Ch
	-0.053 
	0.057 
	0.067 
	0.378 
	0.403 
	0.381 
	-0.505*
	0.036 
	1.000 
	
	
	
	
	
	
	
	
	

	Co
	-0.309 
	-0.377 
	-0.383 
	-0.423*
	-0.410*
	-0.356 
	-0.144 
	-0.477*
	-0.240 
	1.000 
	
	
	
	
	
	
	
	

	Pa
	-0.170 
	-0.271 
	-0.235 
	-0.218 
	-0.214 
	-0.229 
	-0.008 
	0.390 
	-0.278 
	-0.352 
	1.000 
	
	
	
	
	
	
	

	Ms
	-0.187 
	-0.384 
	-0.454*
	-0.509* 
	-0.541**
	-0.469*
	0.028 
	0.178 
	-0.166 
	-0.221 
	0.744**
	1.000 
	
	
	
	
	
	

	Sa
	0.067 
	0.016 
	0.147 
	0.550**
	0.430*
	0.522**
	-0.183 
	0.107 
	0.007 
	-0.273 
	0.130 
	-0.135 
	1.000 
	
	
	
	
	

	Bs
	-0.114 
	0.059 
	0.121 
	0.599**
	0.551**
	0.708**
	-0.305 
	0.231 
	0.221 
	-0.236 
	0.102 
	-0.138 
	0.617**
	1.000 
	
	
	
	

	Eh
	-0.100 
	0.011 
	0.150 
	0.444*
	0.427*
	0.423*
	-0.104 
	0.088 
	-0.182 
	-0.116 
	0.176 
	-0.244 
	0.642**
	0.462*
	1.000 
	
	
	

	Ae
	-0.065 
	0.103 
	0.268 
	0.468*
	0.512*
	0.513*
	-0.122 
	0.189 
	-0.048 
	-0.138 
	0.052 
	-0.265 
	0.510*
	0.588**
	0.672**
	1.000 
	
	

	It
	-0.022 
	-0.040 
	0.022 
	0.291 
	0.231 
	0.262 
	-0.061 
	-0.189 
	-0.133 
	-0.164 
	0.119 
	-0.083 
	0.728**
	0.270 
	0.631**
	0.355 
	1.000 
	

	Oh

	-0.060 
	0.034 
	0.158 
	0.396 
	0.392 
	0.374 
	0.006 
	-0.073 
	-0.253 
	-0.061 
	0.128 
	-0.254 
	0.642**
	0.333 
	0.959**
	0.682**
	0.671**
	1.000

	Abbreviations are as follows: Lespedeza sp. (Le), Artemisia sp. (Ar), Chenopodium sp. (Ch), Corispermum sp. (Co), Phellodendron amurense(Pa), Medicago sativa (Ms), Salsola sp. (Sa), Bassia scoparia (Bs), Euphorbia humifusa (Eh), Arnebia euchroma (Ae), Ixeris tamagawaensis(It), Oxytropis halleri (Oh). **: P < 0.01; *, P < 0.05.



