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Nutritional Value of Alrrond Hulls for Dairy CCMS 

N. E. Snith and R. L. Baldwin 

University of california, Davis 

Objectives: Develop rrore accurate values for alnond hulls as a feed 

for dairy cattle and other ruminants and to better define optircrum 

utilization of alnond hulls in ration fomn.1lation. 

Inte;preti ve Sununary: Alm:::>nd hulls vary considerably in nutrient 

oontent roth between varieties and within a specific variety. 

Crude fiber is currently used as an indicator of nutritive value 

of hulls. However, lalx>ratory analyses and in vitro ferrrentations 

c:x:mducted thus far indicate that acid detergent fiber (ADF) or 

sane cx:Jnbination of analyses (ADF, cellulose, soluble sugars, 

lignin, etc.) may be a much better indicato~ of nutritional 

value. 

Laboratory studies have shown that ADF, and possibly the 

cx:Jnbination nentioned a1x>ve, have a much higher correlation 

with rate of ferrrentation than does crude fiber. Also, addition 

of soluble nitrogen such as urea has increased rate of ferrrentation 

of hulls in lalx>ratory fenren.tations. 

Rate of fenren.tation of a feedstuff is extrenely :iIrportant 

in detennining the value of a 'feedstuff and the optimum canbination 

for dairy CCMS. ' The , findings frc:m the lalx>ratory studies are 

' being tested in feeding and digestibility studies with lactating 

CCMS to further assess the nutritive value of hulls. Final 

reports will be available next winter. 

Project Number  79-R3



Experlirental· Detail: AJ..nond hull samples fran Non pariel, Merced 

and Neplus varieties were collected fran several areas in california. 

Detailed l.ab:>ratory analyses have been conducted with these samples 

and the results are sumnarized in Table 1. Crude fiber is Il'Ulch 

higher in Neplus than the other varieties and w:::>uld be gi veIl a 

nruch lower nutritive value under the present system. However , 

the data also sh:>w that Neplus is higher than Non pariel in 

cellulose and hemicellulose, and aOOut the sane in lignin and 

soluble sugars. This latter data w:::>uld suggest essentially equal 

nutritive value for ruminants such as dairy cattle. Other results 

reported previously have also shown that crude fiber is not well 

oorrelated with soluble sugars across varieties whereas ADF is 

\\1ell oorrelated with sugar content. This would indicate that ADF 

may be a better estimator of nutritive value than crude fiber. 

Further tests of these findings have been carried out in 

l.aJ:x::>ratory fenrentations using rurren (stanach) contents from cows 

being fed a diet containing 50% . allrond hulls. 'Ihese studies have 

also shown that crude fiber is not as highly correlated with rate 

of fermentation as is ADF. Ibwever, they also indicate that other 

CXllIfxments such as cellulose, hemicellulose, lignin and soluble 

sugars may have the best relationship to fenrentation rate when 

one is either cx:mpai.ng across varieties or using mixed hulls. 

The data are being analyzed further to det.errni.ne the best 

relationships ·between chemical carq;x:>nents and rate of fenrentation. 

The studies have also shown that fenrentation can be enhanced 

by adding a soluble nitrogen source such as urea. '!his could be 

of particular iIcportance in fo:r:mulating dairy rations since a 

nitrogen source nrust be readily available fo:r: maximum fermentation 

and digestion to occur. 

'lb further evaluate the laboratory findings, feeding trials 

with a1m::>nd hulls are being conducted with dairy cows to det.errni.ne 

hull digestibility and effects on feed intake, milk yield and 

milk cx::np:>sition. 
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Table 1. Average chemical canposi tion of alnond hulls. 

Variety 

COOp?nent Non Parie1 Merced Ne:e1us 

% of dry matter 

Crude protein 6.1 5.4 6.1 

Ether extract (fat) 4.9 2.5 3.2 

Ash 6.0 7.3 7.6 

Crude fiber 14.3 14.3 18.2 

Nitrogen-free-extract 68.7 70.5 64.9 

Acid detergent fiber (ADF) 25.7 21.2 28.1 

Lignin 10.6 7.8 10.2 

Cellulose 14.6 13.1 17.4 

Hemicellulose 3.5 3.1 4.2 

Pectin 3.1 2.7 3.3 

Starch 2.8 2.5 2.8 

~lub1e sugars 24.3 27.7 24.7 
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Nutri tiona! Value of Alrrond Hulls for Dairy Cows 

N. E. Snith and R. L. Baldwin 

University of california, Davis 

Objectives: Develop nore accurate values for alrcond hulls as a feed 

for dairy cattle and other :ruminants and to better define opt.:inun 

utilization of alrcond hulls in ration fonm.liation. 

Intel:preti ve Stmnal:y: Al.nond hulls vary oonsiderably in nutrient 

oontent roth between varieties and within a specific variety. 

Crude fiber is currently used as an indicator of nutritive value 

of hulls. However, laOOratory analyses and in vitro fennentatians 

oonduct:ed thus far indicate that acid detergent fiber (ADF) or 

sane CD'CIbination of analyses (ADF, cellulose, soluble sugars, 

lignin, etc.) may be a much better indicator of nutritional 

value. 

laboratory studies have slxMn that ADF, and possibly the 

CXIllbination rcentianed alx>ve, have a Im.1Ch. higher correlation 

with rate of fennentation than does crude fiber. Also, addition 

of soluble nitrogen such as urea has increased rate of fenrentation 

of hulls in lalx>ratory fennentations. 

Rate of fennentation of a feedstuff is ext.reIrely inp:>rtant 

in detenn:i.ning the value of a . feedstuff and the optimum canbination 

for dairy cows. · The findings fran the lalx>ratory studies are 

being tested in feeding and digestibility studies with lactating 

cows to further assess the nutritive value of hulls. Final 

reports will be available next winter • 
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Eixperinental' Detail: Alm:md hull sanples fran ~n pariel, Merced 

and Neplus varieties were collected fran several areas in California. 

Detailed l..a.l:oratory analyses have been conducted with these sarrples 

and the results are surrmarized in Table 1. Crude fiber is nuch 

higher in Neplus than the other varieties and w::>uld be given a 

much lower nutritive value under the present syste:n. However , 

the data also sOOw that Neplus is higher than Non pariel in 

cellulose and hanicellulose, and alx>ut the sane in lignin and 

soluble sugars. This latter data w::>uld suggest essentially equal 

nutritive value for runinants such as dairy cattle. Other results 

reported previously have also sb:lwn that crude fiber is rot well 

correlated with soluble sugars across varieties whereas ADF is 

lEl.l correlated with sugar content. This would indicate that ADF 

may be a better estimator of nutritive value than crude fiber. 

Further tests of these findings have been carried out in 

l.atoratory feJ:IIeI1tations using rurcen (stanach) contents fran c:x:MS 

being fed a diet containing 50% alIco.nd hulls. 'Ihese studies have 

also sbJwn that crude fiber is rot as highly correlated with rate 

of fenrentation as is ADF. Jb.Jever, they also indicate that other 

CXlllpOilents such as cellulose, hemicellulose, lignin and soluble 

sugars may have the best relationship to feDtelltation rate when 

one is ei~ CXItpri.ng across varieties or using mixed hulls. 

'!be data are being analyzed further to determine the best 

relationships -between chemical CCItp)Ilel1ts and rate of feDtelltation~ 

'!be studies have also sb:Iwn that fenrentation can be enhanced 

by adding a soluble nitrogen source such as urea. This could be 

of particular inportance in fonnulating dairy rations since a 

nitrogen source must be readily available for maximtm feDtelltation 

and digestion to occur. 

To further evaluate the laboratory findings, feeding trials 

with alnond hulls are being cx:>nducted with dairy oows to determine 

hull digestibility and effects on feed intake, milk yield and 
:. 

milk OCl'Ip)si tion. 
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( Table 1. Average chemical cx:rrp:>sition of alnond hulls. 

Variety 

carponent Non Parie1 r.Erced NeE1us 
% of d!:y matter 

crude protein 6.1 5.4 6.1 

Ether extract (fat) 4.9 2.5 3.2 

Ash 6.0 7.3 7.6 

Crude fiber 14.3 14.3 18.2 

Nitrogen-free-extract 68.7 70.5 64.9 

Acid detergent fiber (ADF) 25.7 21.2 28.1 

Lignin 10.6 7.8 10.2 

Cellulose 14.6 13.1 17.4 

Hemicellulose 3.5 3.1 4.2 

Pectin 3.1 2.7 3.3 

Starch 2.8 2.5 2.8 

Soluble sugars 24.3 27.7 24.7 
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