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Effects of diets with different concentrate to roughage ratios on
production performance, rumen fermentation parameters, and
serum metabolites of Yajiang snow cattle

LUO Hao', LIU Suozhu', YANG Sheng?, GUO Qigqi', CHEN Zhe', Qinni Duojie', SHANG Zhenda'"

1 College of Animal Science, Xizang Agriculture and Animal Husbandry University, Linzhi, Xizang, China

2 College of Animal Science and Veterinary Medicine, Tianjin Agricultural University, Tianjin, China

Abstract: [Objective] To investigate the effects of diets with different concentrate to roughage
ratios on the growth performance, rumen fermentation parameters, and serum metabolites of
Yajiang snow cattle. [Methods] Twenty-seven healthy individuals of Yajiang snow cattle with
similar body weights were selected and randomized into three groups (n=9). Cattle in the three
groups were fed diets with the concentrate to roughage ratios being 40:60 (C40 group), 50:50 (C50
group), and 60:40 (C60 group). The pre-experimental period lasted for 7 days, and the experimental
period lasted for 45 days. The growth performance, nutrient digestibility, volatile fatty acid content
and microbiota structure in the rumen fluid, and serum metabolite content of the Yajiang snow
cattle were measured. [Results] With the increase in the dietary concentrate to roughage ratio, the
average daily gain and average daily feed intake of Yajiang snow cattle increased, while the
apparent digestibility of crude protein and acid detergent fiber decreased (all P<0.05). As the
dietary concentrate to roughage ratio increased, the pH value, acetate content, and acetate/
propionate ratio in the rumen fluid decreased, whereas the propionate content increased (all P<
0.05). Different concentrate to roughage ratios altered the microbiota structure in the rumen fluid of
Yajiang snow cattle (P<0.05 or P<0.01). Specifically, the C60 group had lower relative abundance
of Bacteroidota, Verrucomicrobia, Ruminococcus, Clostridium, Butyrivibrio, Pseudobutyrivibrio,
and Bibersteinia but higher relative abundance of Bacillota, Prevotella, Succiniclasticum, and
Selenomonas than the C40 group. Furthermore, different concentrate to roughage ratios changed
the serum metabolite content of Yajiang snow cattle (P<0.05 or P<0.01). Specifically, the C40
group had significantly higher content of 5, 6-dihydrouridine, 2-hydroxybutyric acid, and
nitrilotriacetic acid but significantly lower content of 6-hydroxy-2-methylindole, N-
acetylneuraminic acid, 2,6-dihydroxybenzoic acid, and taurodeoxycholic acid in the serum than the
C50 and C60 groups. [Conclusion] Under the conditions of this experiment, different dietary
concentrate to roughage ratios had significant effects on the production performance, rumen
fermentation parameters, and serum metabolites of Yajiang snow cattle. Compared with the high
roughage diet, the high concentrate diet significantly improved the production performance and
promoted the rumen fermentation, while reducing the diversity of the rumen microbiota in Yajiang
snow cattle.
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Table 1  Composition and nutrient levels of

experimental diets (DM basis)

Items Groups

C40 C50 C60

Ingredients/%
Corn silage 30.00 30.00 30.00
Alfalfa hay 20.00 10.00 -
Oat hay 10.00 10.00 10.00
Corn 21.76 27.20 32.64
Wheat bran 4.00 5.00 6.00
Soybean meal 7.20 9.00 10.80
Rapeseed meal 4.80 6.00 7.20
Limestone 0.40 0.50 0.60
Dicalcium phosphate 0.80 1.00 1.20

Salt 0.40 0.50 0.60
Diatomaceous earth 0.24 0.30 0.36
Premix 0.40 0.50 0.60

Total 100.00 100.00 100.00

Nutrient levels
GE/(MJ/kg) 12.33 12.27 12.21
CP/% 13.08 13.30 13.53
EE/% 2.67 2.77 2.86
CF/% 19.32 17.03 14.74
ADF/% 21.86 19.54 17.22
NDF/% 33.28 30.49 27.69
Ash/% 7.66 7.87 8.08

The premix provided the following per kg of diets: VA
100 kIU; VD3 50 kIU; VE 150 mg; VK3 45 mg; VB1 12.5 mg;
VB2 37.5 mg; VB6 17.5 mg; VB12 0.125 mg; Nicotinamide
237.5 mg; Pantothenic acid 140 mg; Folic acid 140 mg;
Choline chloride 2 500 mg; Cu 500 mg; Fe 1 050 mg; Zn
1 375 mg; Mn 875 mg; I 10.00 mg; Se 4.25 mg; Ca 10.0%);
Total P 1.0%; Lysine 1.5%.

K, AL SR A — 2
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SOEEIRESE 5 d RERSLA MR . BaRIUE
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Table 2  Effects of diets with different concentrate-to-roughage ratios on growth performance of Yajiang snow

cattle

Items Groups SEM P-value

C40 C50 C60

Initial body weight/kg 306.70+64.67 346.30+70.13 327.80+35.07 14.67 0.580
Final body weight/kg 359.50+65.17 400.00+69.84 388.80+31.67 14.63 0.534
Total weight gain/kg 52.80+1.64a 54.20+5.26a 61.00£5.24b 5.31 0.027
Average daily gain/(kg/d) 1.14+0.03a 1.17+0.11a 1.32+0.11b 0.03 0.027
Average daily feed intake/(kg/d) 10.82+0.54a 11.30+0.43ab 11.78+0.71b 0.17 0.065
F/G 9.43+0.49 9.54+0.65 8.89+0.84 0.27 0.256

In the same row, values with no letter mean no significant difference (P>0.05), while with different lowercase letters superscripts

mean significant difference (P<0.05). The same below.

3 AREEMELL AR EISEEFRYRERIEHL RN
Table 3

Yajiang snow cattle

Effects of diets with different concentrate-to-roughage ratios on nutrient apparent digestibilities of

Items Groups SEM P-value
C40 C50 C60

Crude protein/% 71.05+3.39b 69.64+2.54b 64.43£3.62a 0.81 0.001

Ether extract/% 55.81£2.33 53.68+2.75 53.93+2.54 0.50 0.175

Crude fiber/% 63.49+4.12 63.01£1.59 61.13£3.97 0.66 0.324

Acid detergent fiber/% 65.214+2.39b 60.66+3.03a 58.49+5.16a 0.88 0.003

Neutral detergent fiber/% 61.05£3.08 58.51£3.35 56.46+5.05 0.81 0.064

P4 actamicro@im.ac.cn, 7 010-64807516
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Table 4 Effects of diets with different concentrate-to-roughage ratios on rumen fermentation of Yajiang snow

cattle

Items Groups SEM P-value

C40 C50 C60

pH 6.59+0.07¢ 6.45+0.06b 6.33+0.05a 0.03 <0.001
Acetic acid/(mg/L) 1223.63+155.72b 1 087.47+169.94ab 998.17+148.03a  41.61 0.035
Propionic acid/(mg/L) 277.33+56.41a 328.41+54.05ab 376.54+54.05b 15.72 0.024
Isobutyric acid/(mg/L) 48.43+6.49 53.14+6.13 52.25+7.60 1.57 0.461
Butyric acid/(mg/L) 248.61x18.75 253.83+19.58 266.01+14.42 4.30 0.250
Isovaleric acid/(mg/L) 382.14425.33 387.96+27.04 390.47426.44 5.88 0.855
Valeric acid/(mg/L) 151.96+15.22 150.98+15.81 159.45+14.63 3.49 0.582
Total volatile fatty acids/(mg/L) 2 332.13+137.71 2261.80+201.27 2 242.91£120.22 35.98 0.595
Acetic acid/Propionic acid 4.63+1.40b 3.35+0.51a 2.71+0.59a 0.28 0.009
RS AEFEALLERG LIS 4B S B oS RIFN

Table 5 Effects of diets with different concentrate-to-roughage ratios on alpha diversity of rumen microbial

community of Yajiang snow cattle

Items Groups SEM P-value
C40 C50 C60
Chaol index 2705.88+304.77b 2501.31£305.94b 1 651.74+199.65a 126.30 <0.001
Faith_pd index 163.78+12.95b 160.10+13.91b 121.16£12.10a 5.49 <0.001
Observed_species index 2 557.97+£246.65b 2 375.15+258.74b 1577.78+214.41a 116.16 <0.001
Pielou_e index 0.89+0.01b 0.88+0.02b 0.78+0.05a 0.01 <0.001
Shannon index 10.07+0.16b 9.87+0.28b 8.34+0.69a 0.21 <0.001
Simpson index 0.99+0.00b 0.994+0.00b 0.98+0.01a 0.00 0.003
ZH I IR T C40 Z4H AT C50 4H(P<0.05). FEI] 100001 mm— —
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Figure 1 Composition of the rumen fluid microbiota
in different groups of Yajiang snow cattle at phylum

level.
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Figure 2 Composition of the rumen fluid microbiota
in different groups of Yajiang snow cattle at genus
level.
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Correlation analysis of production performance with rumen microbiota and differential serum
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