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Objectives

‘Alfalfa nutrient attributes and
substitutes

Changing rations over time



Attributes of Alfalfa - Protein

CP
Alfalfa Hay 20%
Alfalfa Haylage 20
Field Chop 23

Corn Silage 8
Sorghum Silage 12

Substitutions
Canola Meal 41%
Corn Gluten ML 68
Soybean Meal 53
Safflower Meal 23
Whole CS 23
DDG 30

RUP
22%
25
17

25
30

42%
70
30
24
42
68

RDP
78%
75
83

75
70

S57%
30
70
76
58
32



Attributes of Alfalfa - Fiber

NDF
Alfalfa Hay 38%
Alfalfa Haylage 42
Field Chop 38

Substitutions

Corn Silage 43%
Sorghum Silage 58
Wheat Silage 56
Forage Silage 60

Grain Hay 58
Straw 74
Almond Hulls 39
Beet Pulp 41
Soyhulls 65
Cull Fruit 26

ADF

31%
36
31

25%
37
37
38
36
49
33
26
46
23

ADICP Lignin

12% 8%
14 6
9 6
4% 3%
6 S5
S5 S5
S5 S5
4 5
2 7
11 11
7 4
6 2
4 3



Attributes of Alfalfa - Carbs
NSC NFC Starch Sugar Pectin

AfalfaHay % 11% 30% 1.7% 4% 33%
Alfalfa Haylage 4 40 2 2 0
Field Chop 13 32 0.3 6 24
Substitutions

Corn Silage 35% 41% 33% 4% 0%
Sorghum Silage 9 14 10 1 0
Wheat Silage 14 21 7 2 0
Forage Silage 4 16 3 1 0
Grain Hay 22 23 8 10 3
Straw 9 14 2 3 3
Almond Hulls 7 54 1.4 Al 27
Beet Pulp 11 44 1 7.5 20
Soy Hulls 5 20 1.5 2.5 34
Cull Fruit 22 65 2 16 29



California Milk and Alfalfa Prices .......
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Example Growing Heifer Diet (DMI=14lbs)

% 2010 2012 2014
AlfalffaHay 2 10 5 25
Field Chop 15 15 0
Corn Silage 25 25 20
Forage 15 20 25
Protein 15 15 5

Rolled Corn 20 20 25




Example High Milking Cow Diet (DMI=55lbs)

% 2010 2012 2014
Alfalfa Hay 1 10 5 10
Field Chop 10 10 5
Corn Silage 15 15 15
Forage 10 15 10
Protein 25 35 25
Rolled Corn 15 10 20
Almond Hulls 5 10 10
Cull Fruit 5 0 5

Bakery Waste 5 0 0




Conclusion

-Alfalfa is unique
‘Multiple feeds needed as substitutes
‘Ingredients change with seasons, price

‘Don’ t ignore markets less than premium
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The Future. Identlfvmu Qualltv Alfalfa

Supreme <27 <34 >185 >62 >55.9
Premium 27-29 34-36 170-185 60.5-62 54.5-559
Good 20-32 3640 150-170 58-60 52.5-545
Fair 32-35 44 130-150 56-58 50.5-525
Utility >35 >44 <100 <56 <50.5

>22
20-22
18-20

16-18
<16

'RFV is calculated from ADF and NDF: RFV = [88.9 - (779x % ADF)] x [(120/ %NDF)/129]
TTDN = (8238 - [0.7515 x ADF]) according to Bath and Marble, 1989.
TTDN (90% DM) =TDN % 0.9.

ADF = acid detergent fiber; (P = crude protein; DM = dry matter; NDF =neutral detergent fiber; RFV =relative feed value; TDN = total digestible nutrients.

Table 6. Correlations of properties of alfalfa hay'?

Item? DMI ADMD aNDF ADF RFV TDN RFQ ME AaNDFd  RaNDFd
DMI 1.00

ADMD 0.580 1.00

aNDF 0.447 -0.948 1.00

ADF 0.450 -0.916 0.993 1.00

RFV 0.670 0.225 -0.321 -0.302 1.00

TDN -0.498 0.994 -0.960 -0.924 0.286 1.00

RFQ 0.787 0.059 -0.172 -0.155 0.983 0.129 1.00

ME -0.470 0.908 -0.940 -0.940 0.252 0.915 0.106 1.00

AaNDFd -0.577 0.710 -0.530 -0.510 -0.037 0.648 -0.194 0.580 1.00

RaNDFd 0.063 0.333 -0.349 -0.386 0.400 0.311 0.315 0.466 0.624 1.00

'Pairwise correlation (r) between 6 observations of each item for each of 9 alfalfa hay samples.

2Pairwise correlations (r > [£0.268|) are significant (P < 0.050). Significant correlations are not indicative of a significant relationship
as defined by Lin's concordance coefficient (Lin, 1989).

*DMI = DMI at ad libitum intakes (DMI = 4.96% of BW); ADMD = DM digestibility at ad libitum intake; aNDF = amylase-treated
NDF (Mertens, 2002); RFV = relative feed value evaluated at ad libitum intakes; RFQ = relative feed quality evaluated at ad libitum
intakes; AaNDFd = in vivo aNDF, digestibility at ad libitum intakes (DMI = 4.96% of BW); RaNDFd = in vivo aNDF digestibility at
restricted intakes (DMI = 1.97% of BW).

Old et al., 2016




Reduced Lignin Alfalfa Fed to Dairy Cows

ControlC COMT ControlCC CCOMT
FCM Milk kg 37.3 38.5% 38.4 39.4
Milk Fat % 3.06 3.05 3.4 3.35
NDFD % 0.425 0.535 0.445 0.486
DMI k 23.2 23.2 25.9 26

TMR = Hay 50%, Corn Silage 10%, Concentrate 40%
No difference in CP NDF and ADF of TMRs
*P<0.10

(Weakley et al., 2008 Supp 1)



Reduced Lignin Alfalfa Fed to Lambs (%DM)

ControlC COMT ControlCC CCOMT
ADF 32 31.3 32.8 32.6
ADL 5.8 5.3 5.9 5.2
DMD 0.645 0.675 0.637 0.653
NDFD 0.491 0.575 0.464 0.501
Intake NDF 1.42 1.60 1.38 1.32

Results are hay only, fed ad lib
With TMR=50% hay, 10% Corn Silage, 40% Concentrate
ControlCC and CCOMT were not different (TMR)

(Mertens et al., 2008 Supp 1)



