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01 Background 

Part One 



Background 

 

 

OK OK ? OK 



 Fermentation in large intestine  to 

produce energy (10-30% of 

maintenance requirement) 

 Health function 

Essential nutrients 

Difference in fiber utilization of different species 

 Providing a lot of energy（70-80%） 

 Maintain the normal function and 

health of the rumen 

“Residues” 

Fiber nutrition 



The dietary fiber is closely related to pig production. 

 Satiety, behavior 

 Constipation 

 Inflammation of the breast 

 Reproductive performance 

 Prevention of diarrhea 

 Intestinal health 

 Diluting nutrient concentration 

 Gastrointestinal health 

 Improve meat quality 

Reese et al.(2007), Stein et al.(2011), Chen et al.(2014)  

Sows Piglets Finishing pigs 



Period Harmness 

Replacement gilts The estrus rate decreased by 7 to 10%. 

Pregnant sows The number of newborn piglets decreased by 1-2 head,  

the mortality rate increased by 3-5%,  

the number of weak piglets increased by 5-10%. 

Lactating sows Food intake decreased by 500 g,  

Weaning weight of piglets decreased by 300-500 g. 

Piglets The diarrhea rate increased by 10%. 

Feng et al.（2012）, Shi et al.（2012）, Chen et al.（2013） 

The harmness of dietary fiber deficiency 

The AM  is rich in fiber, so it is very important in pig production! 



Analysis on demand of pigs and diary cows for alfalfa meal 

Demand of pigs for alfalfa meal:  

Sows：In China, about 40 million sows in stock (1.2 tons of feed per year per head, the addition level of AM is 

15%), 7.2 million tons of AM is needed. 

Finishing pigs: In China, about 70 billion finishing pigs (0.3 tons of feed per year per head, the addition level of AM 

is 10%), 20 million tons of AM is needed. 

 

Demand of diary cows for alfalfa hay:  

Diary cows: In China, about 13 million diary cows, including 7 million lactating cows (about 4 million medium-high 

yield lactating cows), daily alfalfa hay  feeding is 3-4kg per cow,  4-5 million tons of alfalfa hay is required. 

The demand of pig production for alfalfa meal is huge, and the market potential is huge! 



02 The application of AM in sows 

Part Two 



Items 
Average daily feed 

intake/kg 
Average daily gain/g Feed/Gain ratio 

CK 2.52±0.24 953.10±46.96a 2.56±0.61b 

5%AM 2.34±0.80 923.75±16.49a 2.49±0.60b 

10%AM 2.22±0.39 850.72±19.67b 2.63±0.22a 

15%AM 2.29±0.19 855.12±9.10b 2.67±0.19 

replacement gilts： 

Effect of different AM level on production performance of  replacement gilts 

Adding appropriate level of alfalfa meal in replacement gilts’ diet can improve feed efficiency and the 

estrus rate. But, excessive level of alfalfa meal may have adverse effects on the growth of replacement gilts. 

Effect of different AM level on the initial estrus rate of replacement gilts 



Items 
Total number of newborn 

piglets/Head 

Number of alive 

piglets/Head 
Survival rate/% 

Newborn litter 

weight/kg 

CK 11.47±1.02 10.48±1.28 91.95±2.92b 13.64±2.27 

5%AM 11.99±1.06 11.75±1.13 97.95±2.52a 15.67±1.28 

6,10% 

47,47% 

46,46% 

0 

CK 

2,84% 

50,35% 39,72% 

7,09% 

5%AM 

Newborn weight of piglets 

Effect of different AM level in replacement gilts’ diet on reproductive performance of  sows 

 Feeding alfalfa meal during replacement period has a good follow-up effect. 



Items 
Day 30 backfat 

thickness 
in gestation 

Day 60 backfat 
thickness 

in gestation 

Prenatal 
backfat 

thickness 

Weaning  
backfat thickness 

backfat gain 
 in pregnancy 

Backfat loss in 
lactation 

CK 15.55±0.99 17.75±0.82 21.55±1.82 17.95±2.16 5.80±2.01 3.40±1.39 

10%AM 15.75±0.91 16.85±0.67 21.10±1.29 18.20±1.05 5.45±1.18 2.85±1.03 

15%AM  15.50±0.88 16.45±0.94 21.40±1.23 18.05±1.39 5.30±1.08 2.90±1.25 

20%AM  14.85±0.98 16.65±0.81 21.05±1.69 18.55±1.09 5.10±1.37 2.60±1.47 

Effect of different AM level in pregnant sow diet on the backfat thickness of sows 

pregnant sows： 

      Adding appropriate level of alfalfa meal in pregnant sows’ diet can reduce backfat gain in 

pregnancy and backfat loss in lactation, improve body condition of sows. 



Items 
Total number of newborn 

piglets/Head 
Number of alive 

piglets/Head 
 Survival rate/% Newborn litter weight/kg 

CK 11.90±2.04 11.50±1.98 94.70±4.88 16.92±2.42 

10%AM 12.60±1.60 11.95±1.66 94.90±5.74 16.53±2.07 

15%AM 12.52±2.96 11.75±2.42 93.85±6.83 17.09±3.04 

20%AM 12.20±2.28 11.95±1.90 95.99±5.54 17.03±3.45 

Effect of different AM level in pregnant sow diet on reproductive performance of  sows 

        Adding appropriate level of alfalfa meal in pregnant sows’ diet can increase the number of 

newborn piglets and alive piglets, and increase the PSY of sows by about one head. 



Effect of different AM level in pregnant sow diet on growth performance of  piglets 

Items 
Newborn 
Weight/kg 

 Day 7 

Weight/kg 

 Day 14  

Weight/kg 

Day 21  

Weight/kg 

 Day 0 to 21  

Daily weight 
gain/g 

CK 1.47±0.16 2.61±0.19a 4.39±0.40a 5.81±0.43a 220.62±26.74 

10%AM 1.42±0.12 2.83±0.26b 4.83±0.39b 6.26±0.35b 227.31±16.47 

15%AM 1.45±0.16  2.96±0.22bc 4.85±0.43b 6.34±0.71b 229.59±21.72 

20%AM 1.41±0.15 3.04±0.27c 5.15±0.26c 6.75±0.35c 233.68±25.17 

Feeding alfalfa meal during pregnancy period has a good follow-up effect. 



Items Newborn weight/kg 7d weight/kg 14d weight/kg 21d weight/kg 

CK 1.34±0.14 2.70±0.15 4.18±0.39 6.33±0.31 

5%AM 1.34±0.16 3.12±0.29 4.74±0.40 6.82±0.49 

10%AM 1.38±0.21 3.29±0.64 4.81±0.78 6.65±0.42 

Lactating sows： 

Items 
Prenatal backfat 

thickness/mm 

Weaning backfat 

thickness/mm 
Backfat loss in lactation/mm 

CK 18.83±0.40 14.67±0.82 4.17±0.75 

5%AM 19.17±0.75 15.67±0.82 3.50±0.55 

10%AM 18.83±0.75 15.17±1.17 3.67±0.82 

Effect of different AM level in lactating sow diet on growth performance of  piglets 

Effect of different AM level on the backfat thickness of lactating sows   

Effect of different AM level on average daily feed intake of lactating sows 

       Adding appropriate level of alfalfa meal in lactation sows’ diet can reduce backfat loss, 

increase feed intake of sows and the growth of piglets. 



Before feeding AM After feeding AM 

Adding appropriate level of alfalfa meal can relieve sows’ constipation. 



 Adding appropriate level of alfalfa meal in sows’ diet can improve the reproductive 

performance of sows and the growth performance of piglets. 

 

 Feeding alfalfa meal in single stage has a good follow-up effect. 

 

 There will be an additive effect of continuous feeding alfalfa meal from replacement, 

pregnancy and lactation period (data not show). 

summary 



03 The application of AM in finishing pigs 

Part Three 



Items Feed intake/kg Day/d ADFI/kg ADG/g F/G 
 Weight gain 

cost/RMB/Kg 

CK 118.65±10.56 49.10±5.68 2.43±0.23 821.94±96.1 2.98±0.30 7.15±0.71b 

5%AM 114.09±14.29 47.84±5.26 2.40±0.30 840.37±89.98 2.86±0.33 7.05±0.80b 

10%AM 118.45±9.55 49.47±4.93 2.41±0.20 810.93±76.15 2.98±0.20 7.49±0.52b 

20%AM 113.32±18.66 50.80±6.29 2.25±0.42 800.74±100.52 2.83±0.48 7.44±1.25b 

30%AM 117.07±12.26 51.44±6.46 2.31±0.39 774.74±77.56 2.98±0.37 8.14±1.01a 

Effects of different AM level on growth performance of finishing pigs 

        Adding appropriate level of alfalfa meal in finishing pigs’ diet can increase daily weight gain and feed 

efficiency, reduce production costs. But, excessive level of alfalfa meal may have adverse effects on the 

growth of finishing pigs. 



Items Carcass weight/kg 
Dressing 

percentage/% 

Lean meat 

percentage/% 
Back fat thickness/mm Loin-eye area/cm2 

CK 84.63±2.00 74.24±1.07 61.57±5.58b 23.05±3.23 42.04±2.60 

5% AM 82.54±3.06 74.14±2.09 62.92±1.30ab 21.50±3.64 37.60±2.23 

10% AM 85.20±3.03 74.22±1.33 63.17±1.07ab 22.50±3.09 43.22±2.77 

20% AM 83.94±3.58 73.37±0.74 66.49±2.69a 21.50±3.68 42.58±3.70 

30% AM 83.24±3.85 72.76±2.31 62.45±0.95ab 21.83±0.55 39.25±5.53 

Effects of different AM level on carcass traits index of finishing pigs 

 Adding appropriate level of alfalfa meal can increase lean meat percentage of finishing pigs. 



Effects of different AM level on meat quality of finishing pigs 

      Adding appropriate level of alfalfa meal can reduce drip loss, improve meat color and meat quality. 

Items CK 5% AM 10% AM 20% AM 30% AM 

pH1 6.34±0.13 6.37±0.11 6.37±0.15 6.42±0.08 6.44±0.02 

pH24 5.87±0.77a 5.62±0.05b 5.67±0.09b 5.68±0.05b 5.69±0.10b 

Drip loss/% 2.61±0.39a 2.29±0.33ab 2.25±0.53ab 2.00±0.40b 1.92±0.35b 

Cooked meat percentage/% 63.38±2.49 64.93±2.69 61.85±1.81 63.54±2.53 62.69±1.47 

Marbling score 3.00±0.35 3.10±0.65 3.20±0.44 3.20±0.37 3.20±0.57 

Meat color score 2.9±0.42 3.1±0.42 3.2±0.42 3.3±0.27 3.1±0.45 



Items CK 5%AM 10%AM 20%AM 30%AM 

Asp 2.14±0.04b 2.16±0.08b 2.16±0.10b 2.31±0.14a 2.27±0.10ab 

Glu 3.63±0.06b 3.65±0.17b 3.57±0.20b 3.95±0.31a 3.84±0.19ab 

Gly 0.95±0.01bc 0.94±0.03c 0.95±0.04bc 1.04±0.10a 1.03±0.08ab 

Ala 1.30±0.02b 1.31±0.04b 1.30±0.06b 1.42±0.10a 1.41±0.07a 

FAA 8.02±0.11b 8.05±0.33b 7.98±0.40b 8.72±0.64a 8.55±0.42ab 

Thr 1.03±0.01b 1.03±0.08b 1.04±0.05ab 1.11±0.07a 1.08±0.05ab 

Val 1.14±0.05bc 1.12±0.04c 1.14±0.05bc 1.21±0.06a 1.20±0.05ab 

Met 0.65±0.01b 0.64±0.03b 0.63±0.03b 0.71±0.06a 0.70±0.03a 

Ile 1.10±0.02b 1.11±0.04b 1.11±0.06b 1.20±0.07a 1.19±0.06a 

Leu 1.89±0.04b 1.89±0.08b 1.89±0.10b 2.05±0.13a 2.01±0.09a 

Try 0.23±0.00ab 0.23±0.01ab 0.22±0.01b 0.24±0.02a 0.24±0.01a 

Lys 2.19±0.04b 2.20±0.09b 2.19±0.11b 2.38±0.17a 2.32±0.11ab 

EAA 9.37±0.18b 9.37±0.38b 9.40±0.46b 10.12±0.63a 9.94±0.45ab 

Effects of different AM level on amino acid contents in muscles of finishing pigs (%) 

Protein contents in muscles (%)  

      Adding appropriate level of alfalfa meal can increase the content of flavor amino acids 

and essential amino acids in muscles. 



Items CK 5%AM 10%AM 20%AM 30%AM 

Myristic acid（C14:0） 1.22±0.15a 1.14±0.08ab 1.12±0.11ab 1.22±0.13a 1.09±0.12b 

Palmitic acid（C16:0） 22.66±1.88 17.57±8.66 21.20±1.41 21.22±1.32 19.88±0.89 

Palmitoleic acid（C16:1） 4.55±0.85a 4.86±0.50a 4.70±0.88a 4.45±0.75a 4.21±0.46a 

Stearic acid（C18:0） 11.60±0.86a 11.76±0.18a 11.38±0.59a 10.55±1.19ab 9.99±1.06b 

Oleic acid（C18:1 n-9） 44.48±1.76a 44.14±1.50a 42.56±3.91ab 39.45±2.98bc 36.12±3.19c 

Linoleic acid（C18:2 n-6） 8.99±1.74c 7.67±1.18c 9.20±1.85c 14.7±3.01b 17.58±2.34a 

α-linolenic acid（C18:3 n-3）  0.58±0.12c 0.47±0.10c 0.71±0.10c 1.44±0.27b 1.75±0.32a 

γ-Linolenic acid（C18:3 n-6） 1.68±1.34bc 2.83±0.64ab 3.17±1.18a 2.53±1.03ab 3.54±1.18a 

Eicosenoic acid（C20:1） 0.71±0.07ab 0.77±0.06a 0.75±0.18ab 0.63±0.12ab 0.60±0.05b 

Arachidonic acid（C20:4 n-6）  0.74±0.32 0.88±0.13 1.24±0.40 0.89±0.26 1.11±0.27 

Saturated fatty acids (SFA) 35.48±2.80a 34.30±1.65a 33.70±1.59ab 32.99±2.49ab 30.95±1.82b 

Monounsaturated fatty acids (MUFA)  49.75±1.53a 49.77±1.43a 48.02±3.75a 44.53±2.50b 40.93±3.10c 

Polyunsaturated fatty acids (PUFA) 12.00±1.90c 11.85±1.38c 14.17±3.41c 19.55±4.14b 23.97±3.21a 

Unsaturated fatty acids (UFA)  61.74±1.57c 61.63±1.04c 62.19±1.63bc 64.08±2.14ab 64.91±1.04a 

Effects of different AM level on fatty acid contents in muscles of finishing pigs (%) 

      Adding appropriate level of alfalfa meal can increase the contents of linoleic acid, α- and γ-linolenic 

acid, and the content of UFA and PUFA, reduce the content of SFA and MUFA in muscles. 



 Adding appropriate level of alfalfa meal in finishing pigs’ diet can increase the content of essential 

amino acids and flavor amino acids in muscles, then increase the nutritional value of meat and 

improve meat flavor.  

 

 It also can reduce the content of SFA and MUFA, and increase the content of UFA and PUFA in 

muscles, then improve meat quality. 

 

 These findings will provide new ideas for producing high-quality and brand pork by AM. 

summary 



reproductive  

performance 

 meat quality 



High protein content, suitable amino acid composition 

Rich vitamins, microelements and pigments  

Dietary fiber of alfalfa: reducing constipation, regulating the intestine health 

Alfalfa saponins: reducing cholesterol content and blood pressure, antioxidant and antibacterial 

ability, preventing and treating cardiovascular diseases 

Alfalfa flavonoids: reducing blood pressure, antioxidant ability, preventing and treating 

cardiovascular diseases, promoting reproduction; estrogen-like effect 

Alfalfa polysaccharides: antioxidant, anti-tumor and immunologic enhancement effects 

Unknown growth factor: promoting growth and reproduction 

“The king of the grass”-alfalfa 

    The beneficial effects of alfalfa on animal’s growth, reproduction and health are closely 

related to its active components. 



04 Problems and suggestions 

Part Four 



Problems and suggestions 

Mycotoxin risk 

    Prevent mycotoxin contamination by using in time and shortening storage time, etc. 

    Make alfalfa bale silage to extend its storage time. 

Quality stability  

    Based on quality classification, high-quality AM is used in piglets and sows’ feed, and  normal-quality AM is 

used in growing and finishing pigs’ feed. 

How to improve yield and quality?  

    There are many problems in pig farm, such as alfalfa planting and processing, etc. 

How to use the fermented alfalfa in the modern pig production facilities, such as liquid feed system? 

 



The application of AM in pig production has wide prospect!  




