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Testing the performance of compound microbial additives in silage
maize nutrients and the effect of feeding Tan sheep
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Abstract: Silage can be affected by a variety of factors during fermentation, which reduce its feed and fattening qualities.
We selected and combined silage microbial additives to address the problems that occur during the natural fermentation of
silage maize, such as nutrient loss and mold. The performance of a compound of one strain of lactic acid bacteria (Lacto-

bacillus acidophilus) and one strain of yeast (Saccharomyces cerevisiae), which were isolated from mixed silage maize
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collected in multiple spots in the central arid area of Ningxia Hui Autonomous Region, China, were tested. The compound
lactic acid bacteria-yeast strain microbial additive was inoculated into silage maize; at the same time, silage without and
with commercial microbial additives were set as the control group. The nutritional composition was determined after a 45-d
fermentation period. The results indicated that the neutral detergent fibers (NDF) and acid detergent fibers (ADF) of the
feed decreased significantly after treatment with compound microbial additives, while the dry matter content and ether
extract (EE) increased significantly. The degradation of crude protein (CP) was slightly inhibited, although this was not
significantly different to the control. The 75-d fattening study and 5-d digestive and metabolic experiments for Tan sheep
showed that the average daily feed intake significantly increased, while the difference in the average daily grain, final
weight and ratio of feed to gain were not statistically significant. During the course of fattening, the final body weight,
average daily gain, and feed efficiency increased. Then, the digestive and metabolic experiments for Tan sheep were show-
ing that the apparent digestibility for CP and EE were significant increased. NDF tends to increased, while the different in
the apparent digestibility of ADF was statistically insignificant. Thus, it is clear that the compound microbial additives
noticeably improved the feed quality of silage and that silage maize inoculated with compound microbial additives facili-

tated the growth performance of Tan sheep.

Keywords: Compound microbial additives; Silage maize; Nutrient composition; Tan sheep; Growth performance; Apparent
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Table 1 Composition and nutrient level of diet of the control and compound microbial additives treatments of the Tan sheep feeding

experiment
Control Treatment
Silage maize without additives 50 0
Raw material Silage maize with additives 0 50
(%)
Leymus chinensis 20 20
" Concentrate supplement” 30 30
Total 100 100
2 Metabolic energy (MJ-kg™") 10.46 10.21
Nutrition level” Crude protein (g-kg™") 119.3 114.5
Neutral detergent fiber (g-kg™") 402.7 377.9
Acid detergent fiber (g-kg™") 210.6 194.1
Ether extract (g-kg™") 26.4 29.0
Calcium (g-kg™) 8.9 9.3
Phosphorus (g-kg™) 3.9 4.1
1) : 55.0%, 10.0%, 11.0%, 7.0%, 8.0%, 2.0%, 2.0%, 1.0%,
1.0%, 1.0%, 1.0%, 1.0% 2) s 1) Ingredients of concentrate supplement: corn

55.0%, soybean meal 10.0%, rapeseed meal 11.0%, cottonseed meal 7.0%, corn protein powder 8.0%, stone powder 2.0%, table salt 2.0%, calcium
bicarbonate 1.0%, soda 1.0%, magnesium oxide 1.0%, ammonium chloride 1.0%, composite premix 1.0%. 2) Metabolic energy is calculated value, the
rest of the nutrition components are measured data.
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Table 2 Nutrients composition of silage maize before and after fermentation with different microbial additives

A B C D
Nutrient composition Raw maize Treatment A Treatment B Treatment C Treatment D
Dry matter (g-kg™") 373.54¢2.0 355.6+2.5¢ 360.5+1.2¢ 383.9+2.2b 409.9+1.8a
Crude protein (g-kg™) 73.1+1.2 81.5+1.0a 68.4+1.9b 69.3+2.5b 72.5+1.5a
Ether extract (g-kg™") 18.2+0.3 25.7+0.2b 25.7+0.2b 23.3+0.1¢ 31.0+0.3a
. . o 307.8+6.3 232.5+4.3a 234.6+1.2a 206.5+4.1b 199.6+2.7¢
Acid detergent fiber (g-kg ')
. N 582.4+2.9 411.2+1.9b 454.3+7.0a 488.2+2.6a 361.5+4.4¢c
Neutral detergent fiber (g-kg )
Crude ash (g-kg™") 57.0+0.2 85.8+0.1a 39.94+0.4¢ 46.4+0.2¢ 59.8+0.2b
Total nitrogen (g-kg™) 11.7+0.3 13.0+0.1 10.940.2 11.1+£0.3 11.6+0.2
A: , , ; B: 2t , =1x10" CFU-g™; C: 3t
, >1.5%10"" CFU-g !, D: 25gt! , =>1x10" CFU-g"
P<0.05 Treatment A: natural fermentation without any additives; Treatment B: adding 2 g't' commercial microbial additives

with =1x10' CFU-g" total viable bacteria; Treatment C: adding 3 g't”' commercial silage additives with =>1.5x10'" CFU-g' total viable bacteria;
Treatment D: adding 2.5 g't "' compound microbial additives with =1x10'© CFU-g ™" total viable bacteria. Different lowercase letters in the same line

mean significant differences among treatments at P<0.05 level.
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Table 3  Growth performance of Tan sheep feed with silage maize with compound microbial additives
Item Control Treatment P
Initial body weight (kg) 24.10+0.87 23.67+2.14 0.761
Final body weight (kg) 30.28+1.88 32.28+3.31 0.413
D Average daily feed intake" (g) 1 490.8320.65 1 582.66+29.60 <0.010
Average daily gain (g) 103.00+17.95 143.61+32.17 0.129
Feed/gain 14.79+1.56 11.37£1.36 0.174
1) Daily average intake is fresh material weight.
F4 EAEFNBTOEXRERMENRIBELE
Table 4 Apparent digestibility of Tan sheep feed with silage maize with compound microbial additives
Item Control Treatment P
Crude protein (%) 52.63+£3.18 71.36+2.01 0.001
Neutral detergent fiber (%) 37.42+1.66 40.10+0.34 0.053
Acid detergent fiber (%) 23.21£11.59 33.15+1.67 0.216
Ether extract (%) 77.24+3.54 87.54+1.81 0.011
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