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SOME ALFALFA HAY SUPPLEMEITS 

FOR MILK PRODUOTIOB 

IH'fRODUOTIOI 

Altalta bay 11 ola•ae4 above all baya as a milk 

producing rQU&hage in a balanced ration. In pron41ns · 

low coat nutrients tor milk production altalta hay ranks 

next to good pasture. In reglona where alfalfa is gl"OWD. 

extenaiTely 4airJ cows han been ted almost entirely on 

alfalfa hay alone tor long periods ot t~e without ser­

ious impairment to health or reproduction. 

Maximum milk production cannot be obtained, howeTer, 

when alfalfa bay ia ted aa the sole ration. The cow can­

not oon~e enough alfalfa hay to meet her enera1 require­

menta during the early part ot the lactation period, a 

tact which probably aocounta tor the comparati~ly rapid 

deoUne 1n milk flow• In later lactation a cow on al• 

talta hay alone lacke the pera1atenoy or production ot 

oowa on a mixed ration &Ten though the o~ receives autt.. 

1o1ent nutrients tram the bay con.wDed to meet her re• 

quirementa_~· judged by common reeding atandarda. The 

lack of peratstency suggeata some nutrient to be a 1~­

itlng factor in milk production. 

This rep_ort deale with experiments designed to de­

termine the c~mparat1ve T&lue of simple concentrate teeds 
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1n aupplementing an alfalfa hay ration. 

REVIEW OP LITERATURE 

Alfalfa hay ex;erimenta 

Results or controlled investigations dealing with 

the feeding ot alfalfa as the sole teed tor dairy cattle 

are given in t~e annual report ot the California Agri• 

cultural Experiment Station (3). Two groups of heifers 

and calves were selected, and to one group was fed al• 

falta hay and green alfalfa onlJ and to the other group 

a mixed ration of altalta ha7 1 silage, green corn, and 

•n unstated amount of concentrate mixture. Heifers re- ' 

ce1v1ng the mixed ration made about a 20 per cent greater 

gain in weight. Insofar as reprOduction was concerned, 

no great difference was noted in the two rations. Tbirt7 

lactations perioda were ueed tor comparison. Six each 

were in first and second lactation periods ana three 

each were in third lactation periods. The average milk 

production on the alfalfa rations was 61 ,92 pounds ot 

milk and 259 pounds of butterfat as compared to 71 33'1 

pounds of milk containing 323 pounds or butterfat with 

the mixed ratione. The animals on the all alfalfa ration 

thua produced ea•• per cent as much milk and ao.o per 

cent as much butterfat aa the animala ted the mixed 

ration. 
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Records obtained from cow-testing associations in 

Nev da tor the years 1922-23 nd including 702 cowe in 

53 herds was eumme.rized by Headley , Knight, e.n4 Cline (15). 

The a•erage oow 1n th associations weighing 1,024 pounds 

produced '1,060 pounds ot milk oont in1ng 263 pounds ot 

buttertat 1n a 9 . 7 month la.ctat1on period on alte.lfa hay 

alone. There was muoh variation reported on production 

ot 1nd1viduel cows. 

The eoonomy or raising dairy heifers on different 

levels or teedins as studied by • eed, .Fitch , and ave, 

( 25) • .Six olstein heit r wer ted alfalfa hay ex­

clusively from. six on'ths or age throu h two ten ontb 

lactations. Later t o ot the animals completed their 

third lactation on tull teed. The actual average pro­

duction tor the two laotat.1ons on altalta hay alone was 

4,124 pounds ot milk and 160 pounds ot tat . The two 

n1mals on a tull reed ration averaged 8,191 pounds ot 

milk and 298 pounds ot butterfat . 

Headley (13) maintained tour Holstein co oontin­

ouely tor tour years on alt lra bay alone. Their actual 

production for the period aver ged 6,644 pounds ot milk 

and 304 pounds ot butterfat p r oow. Four other cows 

ot the same breed ted altelra hay and grain at the rat 



ot bout l pound ot grain to 5 pounds ot milk aTeraged 

10,352 pound ot milk and 359 pounds ot butterfat tor 

the tour 1 ars. The altalt he.y oowe produced 83 per 

oent as uoh ilk and a little lese th n 8 per cent as 

uoh butterfat. 

Holdaw 1 and a ooiatea (17) compared · ltalta en4 

timothy hay with the ditterences in protein cont nt ad­

Justed by th prot in content ot the aupple ental grain 

mixture ted with the timothy hay. Pound tor pound ot 

hay consumed, the ltalfa produced gre ter quantities 

ot ilk and butterfat than t othy hay. 

Dickson nd Kopland (4) ted ten Holst 1n oo s by 

three ditt rent methode tor as many different laot tion 

periods. The three levels ot nutrition consisted ot a 

tull grin ration ith one pound ot a · st ndard grain
' 

mixture ted to each 5 poun~s of ilk produced, a limited 

gra1n ration in whiob ona pound ot grain mixture was ted 

to very 6 pounds ot milk produced , and a roughage ration 

cone1st1 ot all th roash ges the cows could clean 

up and pasture during the s , er. The rougha os were 

altalta hay, corn ilage, sugar beets, and beet pulp. 

Cows on the tull and limited r in rat ion received the 

s ame kind or roughage and pa turage. t e cows were ted 

the 1 to Z ration tor their first lactation beoaus they 

were b 1ng used in an inheritance study. Considering 



the recorda a4e on a tull grain ration calculated to 

maturity e their axi um, the cow produced 77.1 per 

cent as uoh the l otation they were ted the all rough• 

ge ration and 94.2 per cent as much the ltm1ted grain 

ration. The aotu 1 production ot the aame ten Holstein 

cows t d on three ditterent planes ot nutrition on three• 

t1mes-a•day milking wae as follows; 

llilk at 
Full grain (l to 3) l5,'1i3.2 544.5 
L 1ted grain (l to 6) 16, 07.3 576 .4 
Roughage (no sraln} 15,295.2 464.1 

1lk production ot cows ted a t ntir ly on rough-

as con is 1ng ostly of altalt hay i ~eported by Jones 

and coauthors (19). Alt lta hey was te long, chopped, 

and long with gra in to three ditterent groups ot dairy 

cows. The 14 oowa ted long ba1 on an verage weighed 

985 pounds; consumed 9 1031 pounds ot long ltalt hS¥ 1 

126 pounds ot long o ts and vetch hay, and 189 pounds 

ot ooncentretes; produced 166.8 pounds o~ buttertet in 

305 days; and calTed again in 13 months.. The nine cows 

in the chopped hay group on en avera we hed 1,045 

pounds ; conaum d 8;960 pounds ot chopped elf lt hay , 

863 pound ot chopped red clover hay and 76 pound ot 

concentrates; produced 214.0 pounds or tat 1n 306 days; 

and calved again 1n 15 month • Sev n co o constituted 

the long alfalfa hay and grain group which on the · verage 
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weighed eee pounds ; ooneumed 5,664 pounds of long al.t'e.lta 
A . 

hay~ 2,060 pounds of ound barley and 1030 pounds ot 

ground o ts; produced 277.9 pounds of buttertat in 305 

days; and o lv d again 1n 14 onths. 

He dley Cl4) reported a study covering a period ot 

8 years. eoords on a sole alfalfa ration wer obt ined 

tor 52 cow years and 54 cow years tor cows receiving a 

grain ixture at the rate ot approx~ tely 1 p und ot 

grain to 5.3 pounds of ilk, in addition to t e altelfa 

hay, The average production for t e cows r~oe1v1ng al­

falfa h 1 lone s 283 pounds of tat and 8,090 pounds 

ot milk . The grain ted co s h d an average production 

of 331 pounds of tat and 9.498 pounds ot milk. Grain 

:feeding gave an increase of 16.9 per cent in :tat e.nd 17.4 

per cent in milk production. rne aver ge production of 

the t n highest producers on alfalfa hay lone s 288 

pounds ot tat and the ten lo est 228 pounds ot tat as 

compared to the ten highest producing co s receiving 

gr 1n ith an average production or 366 pounds ot tat 

and t he t n lo est 1th 240 pound or tat. 

xperimental or conducted at various tield stat­

ion3 of the ¥ederal ureau or Dairy Industry pertaining 

to the nutritive value ot alt lt hay when ted as a part 

ot or as the entire ration tor dairy oattle is di scussed 

by Graves nd a soo1 tea (9). Covering 26 lactation per­

iods 15 cows averaged 11,125 pounds of milk arid 399 .6 
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pounds of buttert t on alfalfa hay alone . These a e 

cows ad previously mad records under full teed con... 

ditions . The tull teed ration consisted of rougba e and 

gr in ted at tho r te ot 1 pound to aoh 3 pound ot milk 

produced and asture in ost oas s . All but tour of the 

records ere for 65 days and exc pt for two cows reoeiv­

1ng lfalt hay , all reo rds wer tor thr e- t s-e.•daf 

m1lk1n • 'I'h av rage production on the h y r t.1on wa 

tl7 p r o nt muoh ilk and 60 p r c ut as uoh ~uttertat 

th oows veraged Qnd r tull teed conditions. The 

cows on alt lf h y alone were in good condition but 

11 hter in body we1 ht hen ted alfalfa hay alone . 

Hodgson nd collaborators (16) reported invest!~ 

gations with co s on rou h e alone . Thr e ro s or ten 

cows ch er on p stur in the ummer an received 

eith r (1) ixed bay , or (2) grass s11 ge , or (3) mixed 

he.y e.nd sr silage in the winte • Salt nd iodin ere 

.g1 n but no ooncentl."' tee were t d. Th v ra e ye rly 

prod otion on mix d h y and pasture wa 254 pounds of 

f t ; on grass s1lag and ~ast,ure. a 1 pound or fe.t; and 

on pasture , 1xed hay , end graa s1le.g , 258 pounds or 
rat . 1fte n of the cows h d mad 30 previou 1 ctat1on 

records on lt lf h y , -Ood p ture, and 11 ted grain . 

On n all rougba e tion they reduced about 75 per cent 

as much bu terrat as lh n gr in ted . There w re no 
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br eding troubles, digestive disturbances , or other ail· 

ment attrlbutabl to the rations ted. 

Production of co on tour 41.tte:rent planes· ot nut­

rition w re compared by Grev a and assooiat~s (8). the 

same t elve olste1n cows were fed tour different rations 

in as many lactation period • One lactation the animals 

were given so- called tull- grain ration consisting of 

altalf bay , corn silage , pasture in s a.aon . and a grain 

mixture de up of 2 parts barley , l part oats, and 1 

part wheat bran and r d at an average r te or l pound 

of grein to 4. 33 pounds ot milk . In another lactation 

period they were ted only alfalfa bay , p sture tn se son 

and some altalta hay during the periods or pasture short­

age . In stUl another 1 ct tion p :riod , l>arley was ted 

e.s the sole grain at the re:te or 1 pound to every &. 03 

pounds or milk prodttced. l'e.ature in season and e.ltalta 

hay ere the roughages . During another lactation per­

1ad the cows were ted all roughnge , consisting of e.l­

telfa hey , corn e1lage 1 and pasture in season . Comp' red 

to their production on the tnll sra1n ration . the 12 

cows produced 69 .75 per cent as much milk and 65.77 per 

cent as much butterfat on the alfalfa..pasture ration; 

86 . 03 per oent as muoh milk and 80 .24 per eent s much 

butt$rfat with the b rley , alfalfa , and pasture ration; 

and 73.57 per cent as much milk and 69 . 93 per cent as 



much buttertat on ltalta, oorn ailag , and pasture . 

All production was calculat d to a ture b sis. 

Two groups or grad Jersey cows were used by Sher­

wood end Dean ( 23) in comparing the economy ot p,-ocluction 

on altalta hay alon and with ooncentrates. Average pro­

duotion tor: the cows on alt lta h 1 alcA wtus 41 216 pounda 

ot milk an4 25 .1 pounds or tat nd tor th cows re­

ceiving 5 pounds ot grain daily in addition to alfalt • 

5•576 pounds ot li and 294.1 pounds ot tat tor the t1rst 

t o lactations wh n p turo was not availabl ;, The l st 

two lactations when pasture was available to botb groups , 

the co a on the altalta hay alone produced an av rage ot 

4:,1&8 pounds of ilk and 240•4 potlllda of tat and th 

cows reoeiYing 4 poun<is ot gr 1n daily 1n addition to 

altalta produced 5,14:1 pounds ot ilk and 293•6 pounds 

ot tat. 

Det&sr1eno1es 

Alt lt 1n common with other roughages is oompar• 

at1vely low 1n phosphorus. Haag and coworkers (12) 

called attention to the tact that ltalra hay may con• 

tain lees the 0•2 per cent pho pborus~ Calcium and 

phosphorus balance stu<lies by these uthors ab.ow d that 

cows 1n earl1 lactation, t d only on altalta hay , ere 

usually in pos1t1v calcium balance and alwars in nea­
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t1'Ye or sl1 htly positive phosphorus balances. Later 

metabolism trials by t e s e investigator (1) showed 

that cows restricted to altslte. h y alone conta1n1ns 

0 .153 p r oent phosphorus were n tive 1n both o lcium 

and pho phorus b l noe • l)ositive Q&lc1 and phosphorus 

b 1 nee resulted 1th the suppl ent l t eding ot bon 

meal . 

Analy e reported by But~ and oo ork rs (18) 

indicate th t altalt oontainin les than 0 . 2 per cent 

phosphorus is co on. hey udied the phosphorus r ­

~u1rem nts of d 1ry o tle hen lo pho phorus (lea 

than 0.2 p r o nt) altalta y a ted. Their low 

p osphoraa ration consist d ot a tal h • oorn silage, 

,ellow oorn, nd a lt . The te ding ot his low pho ph­

orus (about 0.2 per o nt) ration reeulted in low in­

organic blood phosphorus nd anore:z1a .. Their resulte 

~ndlcated th t anoresia was a better criterion or phoa• 

phorus deticieney then osteophagia. The baeal rationa 

turn1ahed insufficient amounts of phosphorus for h1&h 

~ilk production but was dequate tor low milk production. 

Individual variations 1n amounts of phosphorus required 

were obaerv d. In order to allo tor 1nd1v14ual var­

iations, th authors recommended 0.'1 gram of tood 

phosphorus per pound ot milk when t n grams ot phoephorus 

r allo ed per 1000 pound or body weight tor in· 
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tenance. Durins l te ge tation nd dvanced lactation 

not less than 11 grams d ily were r oo end 4. 

at1ona det1c1ent 1n phosphorus have b en reported 

to etreot the milk tlow ot lactating oows. Tutt (25) 

reported decreased ilk yields in cows in phosphorus 

deficient areaa and eubseque.nt increased milk yields by 

reeding bon e 1 or herring meal . Data presented by 

Eckles and ssooiatea (6) abo that cows ted adequate 

amounts ot phosphorus during the dry period and lactation 

hav a much high r annual ilk production than the same 

an ala receiving inadequate amounts ot phosphorus prior 

to an4 during lactation. 

Cystine was sho n to be a limiting t otor 1n the 

nutritive value ot alfalfa proteins by Haag (10). Feed­

ing exper1 ents wer conducted with rat in which ground 

altalta leaves supplied crud prot in at a 9 to 15 per 

oent level. Rats r o iving alfalfa leaves plus a cys­

tine euppl ent d onstrated signitioant gain over rats 

rece1v1ns the non-supplemented altalta leaves. ~1a 

r th r det1n1tely d onstr ted a d1f1c1ency ot cystine 

in the crQde proteins ot altalta. 

r right end Haag (26) made lactation studies with 

r ts with altalta leat meal as the only source ot pro­

tein in the ration. Lactation was incre sed as measured 

by the rate or growth ot suckling young, b y supplementing 

http:eubseque.nt
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the ration with l-oyst1ne. There was al o a r duotioa 

in the los or body weight ot the 1 otating t lee with 

the 1-cystine supplement. 

tteot Ot tat leTel in f§tipQ• J - ; 

Maynard n4 llcOay ( 21) studied the influence of di:t''f• 

erent tat levels on milk secretion. Grain mixtures 

oontainlng 6 or V per cent tat w re extraoted with ether 

and all but 1 per oent ot the tat was removed . The tat 

was replaced by an iso•dynamlc a ount or staroh . 'Je... 

moval or th tat resulted in lowered tat and milk yields . 

Decreases 1n milk and tat yields also occurred wh n the 

tat content or the grain m1%ture was reduced to 3 per 

cent. 

Allen (1) reported an increase in the t t percentage 

ot milk over a period or t1ve or six day when variou 

oils were added to a ration low 1n ether extr ct. 

Bratton t al (2) report a me urable increase in 

tat test with the inclusion ot 25 per cent raw soybeans 

in the grain ixture. 

Comparat1v.ely recent experim. nt by ynard and 

associates (20) using 8 double rev rsal reeding syate 

sho ed t at mixtures with soybeans as constituents 

and containing 5.27 per cent fat g ve higher ilk and 

tat yields than a mixture containing solvent extracted 
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soybean meal having 3.35 per cent tat plus . stal'oh to 

replace the tat removed. 

Gibson and Huffman ( 7) observed Virtually the same 

etteot when soybean oil meal replaced 1so..dynamio amount• 

ot beet pulp ln a ration. The addition ot soybean oil 

' meal gave a ~emporary increase in butterfat percentage 

and milk production. 

OBJECT OP THE INVESTIGATION 

This atudJ was undertaken to determine the oompar­

atin T&lue ot Y&rious conoentrate.s in efficient aupp... 

lamenting the 4et1c1enoies of alfalfa bay for milk 

production. Tb.e primary object was to study the aupp• 

lementary Yalue of other protein sources but the energy, 

' tat, and phoaphorua intake were to be considered. 

EXfERIMENTAL .PROCEDURE 

Animals used 

For this etudy five purebred Holatein•Fr1esian cows 

and one purebred Ayrshire cow were ted alfalfa hay alone 

and with various supplementa. Table 1 gives the herd 

number and history of the experilnental an1l!l&l8 at the r 

beginning ot and during the investigation. 
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F~ding of animals 

The allowano ot altalta bey tor eaoh eo waa ei bed 

daily i nto canvas bag and ted morning and vening. Any 

retused hay was wei ed b ek daily . Yeighed amounts or 

concentrates were also ted in equ l portions morning and 

evening. The supplements •ere introduced at various 

lengths ot time atter calving depending on the decline 

in m1lk production on altalt hay only and the oeeurrenoe 

ot a te d oh nge . Usually the cows reoe1v d hay alone 

tor bout the first six weeks tollo ing parturition. 

With a few exceptions, all ~ ed changes were made every 

28 days. Changes were made stmiltaneously on all eo s. 

The g neral plan thr oughout t h lactation as to h ve 

two supplemental reeding periods followed by a period 

1n which alfalfa hay alone w s ted . 

Altalta hay was redaced 5 pounds art r November 20 • 

1939 and 10 pounds after 3un 3 , 1940 during the periods 

when concentrates ere ted. The digestible protein and 

total di estlble nutrient intakes ere held approx tely 

constant tor the altalta hay alone , and altalta h y end 

concentrate periods by mixing the prot in supplement 

1th starch or sugar nd r gul ting the ount ted . 

hen oono ntratea low r 1n dig stible protein than al• 



Table 1. D;ata on exper . ntal en1mala 
Cow 
no. Born OalTipS Date Blatorr ot Animals Breeding Record 

322 9-l-33 

156 10-2-34 

11-24-33 
12- 3..36 
10-29-39 

ll-25-38 

12- 2-39 

1- 5-41 

6-2?-36 

5-23-38 
6 .. 26-39 

'1· 6-40 

&-l~a7 

6-23-38 
6-30-59 

6_.12-40 

6-23-56 

1st lactation--full teed 
2nd laotat1oa--altal:t'e. hay alone 
8-rd lacte.tlon--al:t'alf'a hay ttnd limited 
oo.noentrates 
4th lactat1on--altalta hay and limited 
concentrates 
5th laotation--alt lta bay with Yario~s 
concentrates 
6th laotat1on--altalfa hay with Yarious. 
concentrates 
1st lactat1on--tull teed tor tour months 
t hen on alf lfa hay alone · 
2nd lactation--full teed 
3rd lactation--tull teed tor five months 
then on altalta hay and limited concen­
trates · 
4th lacta tion--altalta hny with various 
c-oncentr tes 
lst lactation...-tuJ.l feed tor two months 
then on alfalfa hay &lone 

2nd lactation--alf ~ta hay alone 
~rd lactat1on-altalta bay and limited 
oonoentr tea 
4th lactatien-altalta hay with 'far1oo.a 
eonoentre.tes 
let l ctation-·tull teecl tor t1ve montha 
then on alfalfa nay alone 

Normal 
Normal 
No l 

Normal 

No~l 

Norma~ 

Nor l 

Normal 
Uorme.l 

Three ser­
vioea re­
quired 

orm.al 
"'o al 

· ormal 

Normal 



2nd 1aotat1on--al~alt hay alon 
3r4 laota~ion--alt r 

Table 1. Data on experimenta,l animals--continued 
Cow 
no. Born 

356 2- 7-56 

'100 17-11-34. 

2-19-40 

7-38 
5-17-39 
5-14-40 

10-15-36 

9-22-~'1 

11- 7-38 

9-13-39 

u- 4-.w 

hay and limited 
concentrates 
4th lactation--altalt hay with various 
concentratea 
1st laot tion--tull teed 
2nd lactation--tull teed 
Srd lactation-- ltalta hay with various 
concentrate 
1 t 1actation--tul~ teed tor six weeks 
then on altalta hay alone 
2nd 1 ctation--altalta hay and limited 
concentrates 
3rd le.ota'tio:a--alfalfa bay and 1 1ted 
concentrates 
4th lactatlon--alt lf hay with various 
coneentretes 
5th lactation-alfalfa hay with various 
concentrates 

Breeding Record 

Normal 
orm 1 

ormal 

omal 
Normal 

ormal 

ormal 

ormal 

Abort-ed 

Nomal 

Nom.al 
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taalta hay were used it was impossible to m.a1nt in the 

di3estible protein lntake at its p:rev1ou.a level. Th$ 

oowa had tree e,oeefut. to dt•sodium phosphate. as well aa 

se.lt 1n aeparate boxes in thei:r teed mange:.t's , and bone 

meal. i'b:e teeding or supplements begen liovemller Sl, 

1939. The 1938 erop of altalta hay was tad w.tt1l Nov• 

ember 2, 1939 after wh1eh the 1959 crop ot altalra was 

ted. 

'fhe aaUnals were kept in stanchions during the entire 

experimental period except when turned out ln a cone:rete 

1 l.'d about 2 hours dally for ,exereise. Water wa' su.pp• 

lied by individual dr1Dk1na foan.tains. The manger had 

eonorete bettoms and were wa.lle4 on ettbe.r side and in 

:tront ot eaoh eow to facilitate aeeurate teed intakes. 

!ne oowe were railked twice · 4a1l.V by maohln.e . 

Bes1nntns June 21• .1.941 the cows were weighed dailY• 

Pr&•1oue to that tim.e they wete weighed weekl1. 1111k 

was \¥e1ahed and aliquot samples taken at ·ettoh milk1q . 

The tt1llk samples were preserved with corrosive su'blimat• 

tablet · and tests were made ~y the Babeook methotl we kly. 

reed intakes were reoo:rdea da111 • 
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A ch 1oal an 11 1s or teeds used in this 1nv et• 

1gat1on are shown 1n table 2. ples or eaoh 1e r' a 

crop or altalta he.f ere taken t regular 1nt rv ls 

while beiti ted. Protein analysis re made on eeoh in• 

d1v1du. 1 h y sample. All samples tor a given 1ee.r• s 

h y crop ere t hen pooled end analyzed tor ash, moisture, 

crud tat and orude tiber. The above deeor1bed samples 

are 4esignated as alr lta hay tor the respective years. 

Samples ot he t middlings, h t br , and oat groats 

were not analyzed t he aver ge analyses given by orr1 on 

(28) b 1ng u d. 

Tabl 

Desori t1on teed Ash Prot in 
ltalra hay·­ s orop e.. 14t. 

Alfalfa h Y•-1939 orop 'I.e 14.6 
Blood meal &.'1 ao.o 
Beet ol eses• 12.8 5.0 
Beet pulp 2.6 7.2 o.a 2l.l' 

1 h al lo•9 6 .9 3.-l 
Jleat me 22.1 55.0 9•'7 
p nut e l 6.4 43.8 6.8 14.8 
Sk1mm1lk y~wder '1.6 36•6 o.a 
Sopbeane grounO) 37.6 20.0 6.5"·' ~~§ '1.0. izbe§n eu,,e!l is§ il=2
( ehydre.tett 

Nutr1t1Ye valU! ot teeds 

The aver ge 41geat1on coett1o1ents r ported by ·orr• 
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ison (22) were used in calo\llat1ng the total dig stible 

nut~ients and digestible protein of the teeds a shown 

in table 3 . The digestible constituents ot the teeds 

not nalyzed are al so given. 

Table 3. Digestible- nutrient 
content or to dl used in the ebler~ent 

nr 1r hay-4938 crop 
Altalf hay--1939 crop
Blood meal 

10.6 
10 .5 
ea.e 

. 52 . 2 
52,2 

9 . 9 
Beet classes (dehJdr ted) 
Beet pulp 
Jieh m al 

2.6 
4.6 

53.4 

75 .0 
70 .o 
66.7 

Meat meal 51.2 77.8 
P anut meal 58.9 ?3 .5 
Sk1mm11k powder
Soybeans 
Soybean oil eal 

heat 'iddl i nss 

34.8 
13. 6 
36.5 
14.4 

90.1 
77.9 
75.0 
78.4 

Wheat bran 15.2 69.5 
Oat srg ~a lt,7 9@:5 

USULTS OF THE IIWES'l.'IOATION 

The average daily milk .Yield and percent age or the 

maxim: month yield tor cows under ordinary oond1 tiona 

as given by ckl s (5) are s hown 1n table 4. 

The t ble following sho s that a co ordinarily 

reaches her highest production the second month or lac­

tation. Cows that ere fed ltalta hay alone usually have 

their highest production the first onth ot lactation. 
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In this exper~ent the highest production occurred during 

the first 28 day period on altalta hay alone in the case 

ot all cows with the exception ot &22. b.e period when 

the highest average yields were obtatned was considered 

100 per cent &Ad the milk yields ot the other periods were 

compared to the 100 per cent period . 

'rhe lactation curve tor oows under ordinary oon• 

d1t1ona as determined by Eckles (5} is plotted in each 

figure with ot,her lactation curves ot the various ani­

alth 

~!R•J~entaA cow 322 

Hisure 1 and Table 6 present graphically and num­

r1oally the production and teed oonaumptton ot cow 322 
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during the xpeetmental lactation. Production during 

preTioua lactations 1a plotted tor comparison. Pro­

duction was maintained at a t irly constant level tor 

the first t o periods on altalta hay alone with a 

slightly higher averag yield the second period which 

was considered 100 per cont. The total digestible nut• 

rients consumed during the reeding ot alt lta hay ere 

1nsutt1e1ent to meet th r quire ents. A drop 1n pro­

duction occurred durin th eighth and ninth eeks. 

t th b ginning ot the tenth week , sk ilk pow• 

der replaced a part of the alfalfa h 1• ilk production 

declined rather sharply through the twelfth we k and 

then held constant through the thirteenth week. Pro­

duction was ae~ ot the high period. The ount ot nut­

rients consumed was in excess or the amount required 

when ilk powder was ted and throughout th remainder 

of the lactation. 

Following the ak~1lk powder period cow 322 w a 

again ple.oed on e.ltal:t"a h y e.lone. This resulted in a 

mark d decline through the sixteenth eek and a slight 

increase during the sevent enth week . The average pro­

duction w a 72 per oent or the highest period . 

Fish eal was ted for the next five weeks and pro• 

cluction increased the tirst two we k of tne period atter 
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which a deoreaee ooourred; howeTer , there wae a check in 

rate or deol1ne as evidenced by a ?l per oent averase 

produet1on ot the ·nighest period. 

On an average. milk production decreased when meat 

meal w s ted replacing tish meal • Production was only 

63 per cent or the high period. A decided reduction 

occurred during the second week ot the period but pro• 
' ' 

duot1on increased again the third. 

Ii1lk production remained at praot1c lly the same 

level on altalta hay alone ~he period atter meat meal 

waa ted. 

The teed1ng ot beet pulp tter alt lta increased 

milk yield trom &a to 6'1 pe:r oe·nt ot the highest period. 

Lese digestible protein and more digestible nutr1en'• 

were consumed on beet pulp than in previous pe•ioda. 

Blood meal teedlna tollowed the beet pulp period 

and ilk increased the aeoond week 1t was used as a 

supplement. There was a 41st1not decline the remainder 

ot the period. ror the period &4 per oent ot produot1on 

ot the highest period was ,obtained. 

Altalta hay only was ted atter the blood meal 

periods nd production deelined to 44 per oent ot the 

high period . Dehydrated molasses and ground soybeenl 

were ted tor 4 week periods eaob near the end ot the 

lactation. M1lk production decreased rather uniformly 
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Table 5. ATeras e daily congumpt1on and production ot cow 322 

DiR:ee·tlble Nutrients Milk 
Feed Total ~~-~ ~-~-~- Protein 

-~ 
yield 
base4 on 

Day.s in 
period 

Al• 
te.lf'a 

.(pounds) 
Con­
centrate 

Re­
oui red 

<bunde) 

Con­
sumed 

tJ!Ounds) 

Re­
quireel 

(pounde) 

con-
awned Milk 

(pounds){pounde) 

highest
period

(per cent) 

35 39 20.93 20.24 2.53 4r.06 39.26 99.19 

28 40 20.94 20.7? 2.53 4.1'7 39.58 100.00 

28 ~5 1.5# M1lk Powd~r 19-.46 20.88 2 .. 30 4.19 35.12 88.73 

28 39 
1.51/ s tarch 

18 .62 20.. 99 2.15 ... 23 28.59 72.23 

35 35 1.01 F1eh Meal 
1.01 Starch 

17.28 19.81 1.98 4.20 28.20 71.24 

28 35 1.0/J Meat Meal 
1.01 Starch 

16.71 19.80 1.8& 4.lS 25.06 63.31 

28 40 16.79 20.Sl 1.86 4.18 26 ,.12 &3.46 

28 30 "1 .Ofi Beet Pulp 17.39 21.24 1.96 3.48 26.8 0 6'1 .. 71 

28 

28 

30 1.34(1 Blood Meal 
3.99fl Sugar 

40 

17.27 

15.28 

20.!8 

20.8 9 

1.92 

1 .. 59 

4.03 

4.29 

25.57 

17.46 

64.09 

44.11 
l\t 

28 30 6.3# Y.~lasses 14.91 20.38 1.53 3.31 14.80 3'7 .39 .. 

28 50 2.9i Soybeane 
• 'O il Starch 

13.30 19.35 1.28 4.12 8.90 22.48 
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during both periods atter an increase. The tiret t o 

weeks xnolassee waa t d. 

In comparing th1a expert ental lactation with 

oklee, normal, it is seen that daring the tirat periods 

on altalta hay production was irregular but tollowa the 

same gen r l trend. The deoroase on the milk po d~r ie 

slightly more t h n expQote4. Alfalta hay alon atter 

the milk powder r t1on bl'ou ht aboat f1 deoidedl.y greater 

4eo~1ne as •hown by the experimental 1 ctat1on curve 

dropping below th nor ~. The declin in production 

on fish me 1 nd eat l follows very closely the ex• 

peoted . Production during the periods on elf · t e. hey 

alone, beet pulp and blood eel was above th Eckles no­

rmal. Alfalfa hay alo~e. dehydrated molasses ~nd soy• 

beans were ted consecutively with d ol1ne about normal . 

As seen i n !igure 1, cow 322 abowed a decided lack ot 

per&lstenoy in her second lactation when alf'al t'a hay 

only we: fed. During the f1tth lactation ·on limited con• 

centrates her produetioD rollo ed the no:rm.Q.l tairlv well. 

,xperlm:ental cow ~34 

PJ"oduction e.nd consumption d&ts or cow S54 are 

gi en in i gure 2 and table o. b r 3!3.4 began pro• 

duct1on at rather a high level and deolined rapidly 
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4ur1ng the t hird week on alfalfa hay alone. Average pro­

duction w a highest during th1e period and it was taken 

as the 100 per oent period . The nutrients oonaumed dur­

ing the three weeks on altalta hay and the tol low1118 • 

week period , when milk powder wao substituted tor part 

ot t he hay, were 1nsuttic1ent to meet t h ount required . 

During the first week milk powder was ted , production 

increased considerably but declined r ap idly t he ot er 

three weeks; however, en &Ter age ot 97 per eent a s mueh 

w produced as in the previous period . 

Sugar was ted dur1ns tlle period tol lo 1ng ilk 

powder. The intake ot ~ot digestible nutrient& w a 

not sutt1oi nt to supply that required . a s ho n by 

the lactation curve 1n Figure 2 , milk yield decrease4 

rapidly the first week sugar was 1noluded in the r a tion 

and held praotloe.lly oonst nt the seoond end decl1n cl 

un1tormly t he remainder ot the period. The e:ferage amount 

ot ilk produc d wa 73 per oe t ot that or the high 

period. 

The cons~ption ot total digestible nutrient$ tor 

the remainder ot t h laot t1on exceeded tb requirements , 

A oh ck in decline occurred t h first we k t h oo waa 

gain placed on altalta hay alone and t hen declined 

through the third week . A elight increase occurred 
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during t e tourth week. 

he teeding ot ground soybeans tor 4 week atter 

altal:t'a alone 1nor ased the ·ilk yield oons14erably. 

During the previous period on altalta hay production wae 

60 per cent ot the high period nd with soybeans ln the 

r tion this 1ncre. sed to 61 per cent. T e t ed1n ot 

beet pulp followed that ot a.oybeans nd held the i?~'~ 

tuction at a sl1ght.ly hi h•r le~ l dur1ng the tlrst week 

ot reeding but it declined rapidly the s oond nd third 

weeke n4 increased al1&htly the tourtb weet. The av• 

er ge ilk yield during th beet pulp p ~1od was oa per 

cent ot the high p r1o4. or the tollow1ng period on 

alt lta hay lone production 4eore sed the t1rst two 

weeket r !sed the third. nd re !ned constant the tourtb 

week ot th period. J"itty•one per cent as uch milk 

was produced as in the h1 h period. 

Ground eoybeens reeding aga1n tnore eed production 

att r th alt lta hay period. A ali ht 1ncr a e oco• 

urr d the t1r t, a reater 1nore se the eoond, and 

all decline th third and tourtb weeks ot the soy-

be n t 4 ng per1o~ • Production for the 4 w eks was 56 

per cent o'f the high period. Altalte. h y e. lone again 

follow 4 aogbeans with resulting deere e the tirst two 

weeks, a & ll increase tbe third, and a de.oline the 

tourth resulting in all average production or 51 p•r 

http:sl1ght.ly


Tp.ble &. &ve:rs.ge daily po-nstUntfb1on and . production of cow _351i 

:n1Sstible Nutrte-nt:s _ U1lk 
Feed fot · _ . . P2-oteln yield

based on 
.Al- Re- Con.. R~ Con- highest

Days in talfs Con• a.uired sume-4 quired aum.ed Milk per1ad
per1o4 !poun4e) oentrtte (pounds} (J22unds) (pound-sj (Rounds}(po'll.nds} (per cent_} 

~ ....... 40 l'i . Ol 20.92 3.37 4.20 5'1.54 100.00 

28 30 2.89/} W.lk Pow4er 25.92 00.32 3.22 4.14 55.85 97.06 
2.59# Starch 

28 30 5.0# sugar 21.60 20.51 2.60 3.1& 42.!3 73.39 

ea 40 19~55 20.92 2.29 • .• !0 34.59 60.11 

28 30 2.91 Soybeans 19.30 li.M 2.31 4.15 35.63 61.92 
Starch 

26 30 '1.011 Beet PUlp 18.84 81.25 2.16 3.46 33.'16 58.6? 

28 40 18.48 21. 25 2.13 4.17 29.41 51.11 

28 3-0 2.91} Soybeans 17.89 19.35 2.20 -4.12 32.30 56.15 
2.51/ Sta:reh 

28 40 18.32 20.72 2.10 4.16 28.73 51 .66 

28 30 7.3f! Wheat Bran 17.94 .20.'iS 2.04 4.10 29 .02 50.43 
r:o 
410 

http:ve:rs.ge
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oen:" ot the high period. After altalta alone wh .et bran 

was sube'b1tute4 1:n the ratione. Production 1no,eaae4 
•te dtly the first two weeka, dropped a little the thirt, 

and r._1nfd constant the tour'th week of the per1o4. 

J'ift1 per o&nt ae :ucb milk was produced on wh~at bran 

as turing the hiGh pe:~tn. 

~hen com~·arttd wlth f'l)klea aol!'m4l lactation eurYe 1 

the de•lin~ in pr~d~et1oa Qtirlna the. period elfalta hay 

alone, milk power, suc-e.r, and alt lfe. hay alone were 

ted was much more rap14. The teed1ng ot eoybeaae -ettecte4 

an 1nol.'e.a•e Sn.st.ea4 ot ~e expected teoline in pro4uct1on. 

A period on beet pulp fesul~ed in a greater than normal 

decrease 1D · ilk Ji.eldt AVt!'J'ete decline on $.ll lt·a haJ 

alone was e:bout no:rmel. Soyteana again me.de e.n, incline 

1n the lactation cul"ve when ted e.tter al:t&lta bay alone. 

Sopeane. wer·e, tol.lowel by .alfalfa b:ay ace1n whi.oh !'e• 

nl'•4 1a 4eol1ne create~ than the normal. Decrease 

on wbeat bran was lese than aorrnal. 
Produotion oa this le.oitat1on began as might 'b• ex• 

peote4, at wen h1she:r le:reJ. than t be f'1rst ·oalt la•t· 

ation of ,ow 334.. .Honver, lltben the rt ld 4eol1ne4 to 

appr.ox1mately 'the· sam& lev·el as in the t1rst l ctat1oa., 

production ter both lao,at1one :ema1ne4 pract1ee.llJ the 
same throughout.• 
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Records of production nd nutr1 nt intake f .or oow 

836 are &WIWlllr1zed in Yigur 6 and table 7. Jt41l.k pro­

duction on altalta hay alone declined rkedly during 

the e1xth week. ATerage production tor the six week 

p r1od as t en as 100 per oeut. ilk powder , the first 

teed substituted, brought about an 1noreas in produot1on 

the first o weeks, but 1t decreased the remainder ot 

the period. The amount produ.oed was 94 per oent ot th.e 

previous period . Total digestible nutrient intake for 

both the altalra and milk powder period w s not uftic­

ient to meet the re u1r ents. 

Th te ding of auger tter milk po der brought about 

a decided decline in average production toJ: t he period 

with only 74 per oent as much as during th high period . 

~he decline on sugar was practically constant . T d1• 

geatible nutrient cons~ed during the p riod ugar aa 

reed and the reaainder ot lao ation r gre ter than 

t t required. talt h8.7 f'ed after Bt.lgar produced a 

co pe.ratively uniform decline in the production curve 

and the pl!oduction was only 60 per oent ot the high 

period. The •ubstitution ot groun.d soybeans for a p rt 

ot the altalte bay chec ed the rate or decline e.ppreo­

iably. The lactation curve shows n increase in pro­
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duot1on tor the t1rst three weeks with a sl1gh~ deoline 

the tolU'tb week. Production tor the period was 5'1 per 

cent or the highest period. During the reeding or beet 

pulp tollow1ng soybeans, produotiQn 4ecal1ned steadily 

the t1rat three weeks ot the period. The aTeraae 71e14 

ot the period was 48 per c.ent ot the highest y1el4. 

Milk production declined sharply when the cow wae 

ted altalta har alone atter beet pulp with a result1ns 

produ.ot1on ot 36 per cent ot the b1gbeet yield. Soy­

beans 1 altalta hay alone, and whe t bran were then ted 

eonseoutively. None ot the t 4 changes had an apprec­

iable ettect on produot1on 11h1eh might be expected oon­

s1der1ng the staae ot lactation. 

Cow 336 deoreftsed about as expected on the fi:rst 

altalta hay period. De4line 1n production hile mille 

powder w a teet was a little gr ster than the decline in 

the okles lactation ourve.. Sugar and altalt b.aJ only 

caused very rapid declines wh1oh brought th level ot 

production below the normal. Soyb e.ns materially in• 

oreaaed production aa abo n by t.he incline in the pro• 

duct1on curTe. Production decreases were greater and 

total production l as th&.B the corresponding periods ot 

Eckles normal ourye when beet pulp, altalta hay, eo7beans, 

altalta hay alone and wheat bran were ted successively. 

The :tirat le.otat1on ot oow 336 dropped oonsiderablJ 
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Table 7. 

.Feed 

Al-
Days in -fe.lfa 
period (pounds) . , 

42 tO 

Ave:rae;e dailY eonsumntipn end Rroductionof' cow 336 

D1seet1ble NUtrients . Nllk 
yield
based on 
high&st
period 

(p&r .cent) 

100. 00 

94 . 17 

74 . 46 

&o .oo 
5'1 .. 23 

48.0~ 

36 ...11 

28.85 

23 . 8-6 

2.0 . 97 

= 

.1o\al 
Re-

Con- qu.1r&d 
csen~rate {ROundel 

24 . 02 

30 2. 87(} Milk Powder 22 . 53
a.Stl Star ch 

28 SO 5. 0# Sugar 

28 40 

28 30 2 . 9# SOybee.ns
2. 5# Starch 

28 30 7 . Oil Beet Pulp 

28 40 

28 40 2. 9fj Soybeans
2 . 51 Starch 

28 4.0 

a 30 7 . 3# Wheat Bran 

19 . 92 

18.14 

17 . 51 

16 . 50 

15. 2-4 

14.45 

16. 86 

13.84 

. . . ... Proiefn_ • , 

Con- Re­
surned 

(pounds} 
qu1red 

(pounds} 

20 . 92 2 . 91 

2.0 . 32 2. 35 

20 . 51 2 . 20 

20 . 92 2 . 04 

l9 . M 1 . 95 

21 . 26 1 . 75 

20 . 92 1 . 58 

19 . 3.5 1 . 45 

20 . 72 1 . 34 

20 . 7$ 1 . 32 

Con­
sumed Milk 

(pounds) ( jounda) 

4 . 20 48 . 10 

~..10 45 . ZO 

5 . 16 35. 82 

4.20 28•. 86 

••15 27 . 53 

3 ,. 46 23 . 10 

4 . 17 17 . 37 

4 . 12 l3..S8 

4. 16 11. 46 

4 . 10 10.09 

http:SOybee.ns
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belo c lea normal curv ett r being placed on altalt 

hay lone. Production during the third lactation on lim­

ited concentrates was above the normal until the let r 

part ot 1 otat1on b n production dropped b low., - rly 

pregnancy m 1 hav o us d the d cline in 1 ter l ct 'tion. 

The lactation curve or co 341 on var1ou supple-t 

m nte is oompnr d with l ot t1on curve by the • e 

oo on limited concentr tea in 1gur 4. Consumption 

and roduetion d ta ar€ teb'llated in t ble 8 . Alt6lta 

h 1 lotte a ted for fi w ek n verage production 

durin t p r1od es considered 100 per cent. 

Fi eal, t e tirst substitution tor part of tbe 

lfelta hay was ted tor ti eks. Production deere ed 

th s cond , tourth and tit'th we~k:s. &11 production was 

only 90 per cent ot that ot the pr ·v1ous p r1od . 

Tb production on soybean oil meal . t d tter t1sh 

1 was quite irr egular , d cl1n1n approximately ix 

pounds d 1ly trom the first t h?ough the econd week , in­

creasing sev n pound trom th a oond through the third 

eek , nd then deol i ni to r po nds dur1 g t h to~rth 

ee • D\l 1ng the peri od on soyb oil me l t verage, 

production as 76 p r o nt ot th hig t yi ld. The 

amount or total dige t 1bl nutrients cons ed during the 
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p r1ods ben alfalfa hay , fish meal , and soybe n eal 

were ted were insufficient to supply t he a ount required. 

Altalta hay alone held the production at th sa e 

lev l the first week following the soyb an oil m al teed... 

1ng. Production then decreased five pounds durin the 

second and third week, and increased the last week ot 

the period. The amount ot 1lk produced 1n the period 

was 70 per cent ot the highest y1 ld . Sugar feeding 

followed the altelta hay alone period and the d ere • 

1n production was ta1rly constant fro week to eek 

throu hout the period . The reeult1ng 11 production 

wa 64 er cent ot the highest yield. 

Blood eal ted atter sugar raised production the 

tirst two wee s, then a tive pound decline occurred the 

last two weeks . sharp decline occurred during the tirst 

three eeks ot the e.ltalt'a hay period following blood 

meal . roduotion dropped trom 62 per oent on blood eel 

to •7 p r o nt of the highest yield on hay alone. 

Dehydrated molasse substitution in the ration 

obeoked the decline, increased production the tirst week , 

nd maintained production at a oonst nt l vel the r ­

ainder of the period . For this period production was 

.ft5 per oent ot the highest yield. 

ilk powder increased production up to •7 p ~ oent 

ot the highest yield when ted after molasses. Alt~ta 
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h 1 alone followed ilk powder nd resulted in rapid de­

olinee the t1rst two weeks and then held production con­

stant the r ·ema!nder ot the period . Production averaged 

41 p :r cent ot the high period . 

n teed1ng soybeans production re ained at it pre­

viou lev l the first week , inor ased th second, de• 

creased the third , and remained at the a e level the 

fourth week. Altalta hay s ted durin th la t p r1od 

and t h d cline 1n production was rapid. 

ilk production be an at a r ther high l Yel and 

r ained ta1rly constant during the first tive weeks ot 

the lactation on altalta hay only. Large decree.sea in 

production occurred on t1sh meal , soybean oil meal , al­

te.lt"a hay alone, and sugar when co pared to Eckles nor­

m 1 curve corresponding to tbe same st ge of lactation. 

The deer ase in production duri g the period when blood 

meal w s ted was approximately no al. The period on 

altalf h y atter blood me 1 resulted in ar ed de· 

ore s which reduced the produetton level below ckles 

nonal . Dehydrated ola s sand milk powder raised and 

maintained the production t a r irly constant le•el 

during the periods they w re ted. ltalta hay alone 

tollowed milk powder and decline 1n production during 

the period was gr ater than normal. Soybeans ted atter 

altalta h y sho ed a favorable efteot. ltalta hay lone 



Table 8. 
' 

jverase, de1lz cons9!Pt1Qn and production ot cow 341 

D~est1b1e Nutrients lk 
eed ~ot Proiein yi.eld 

based on 

Days in 
Reriod 

Al­
telfa 
(JX?UD~ l ~ 

Con­
centr te 

Re­
uired 

(pound ) 

Con­
sumed 

lpoundsl 

Be­
quired 

(pounds} 

con­
sumed llilk 

(pounds) (l>Ounds} {"t> 

highest
period 
r cent} 

~5 39 26.52 20.17 3.19 4.,05 55.49 100.00 

28 35 1 . 0# F1~b Me l 22 .30 19.00 2.'74 4.20 50.24 90.55 

28 
1 . 0(1 tarc.h 

35 1.12# Soybean Yeal20 .59 20.06 2.4'1 4.10 42.40 76.41 
1.13# Starch 

28 40 19.32 20.98 2. 28 4.20 38.89 70.09 

28 30 5.0 . Sug~l' 18.80 20 . 5 2.18 3.18 35.95 64.78 

28 30 1.34fi Blood eal 18.79 20.28 2.16 4 •. 03 34.42 62.02 

8 40 
3. 99{} c-ugar 

16.90 20.89 1.89 4.29 26.48 .7.72 

28 30 6.3-fl Molasses 16.42 20.43 1.82 3.31 26.23 45.46 

28 30 2 . 8'7# Milk Powder 16.62 20.49 1 ..82 4.14 26.25 47.26 
2. 59# Staroh 

8 40 15.88 20.93 1.83 4.15 25.00 41.44 

28 30 2.9/} Soybeans
2.511 S"tareh 

15.91 19.43 1.73 4 .15 22 ..61 40 .74 
(11 
~ 

28 40 14.77 20.92 1.54 4:.20 1?.05 30 . 72 
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was again ted and production declined about as expeoted 

tor stage or lactation. 

During the t hird lactation ot cow 341, as shown in 

tlgure 4, production wae uo higher than okles no 1. 

Tbe ration consisted or alt lta bay and mixed protein 

conoentr tes. 

'Experj.mental cow 35§ 

Lactation curTes ot cow 356 and a summary ot oon­

swnpt1on and production data are g1 ven in figure 5 and 

table 9 respectively. fhe decline in p roduction on l• 

talta hay alone w s rapid and relatively constant tor the 

t1rst period. Th e intake ot total digestible nutrients 

was 1nsutt1o1ent to meet the re uirements on altalta ha7 

alone. Beet pulp was then t.ta d as supple ent and it 

did not check the decline in production. Th e:rerage 

production on beet pulp was ee per cent ot the pre•1oue 

period . 

The production on bloo al , which was ted atter 

beet pulp, showed a decrease the first week , r 1ned 

at the same level t he second and t hird w eks; and deo• 

lined sharplr the t'ourth eek ot the period . Eighty 

per cent as uoh milk was produced as the average during 

the high st period . 

ltalt hay alone ted after blood meal caused a 
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arlced deol1ne after the t1rst we k. 'l'he resul.tin pro­

duction waa only 66 per cent ot the highest yield. De· 

hydr ted molasses s ed to st~ulate mllk tlow the 

tirst week then produo~ion declined through the second 

and third weeks and 1nore sed a 11 amount tb toul!'th 

week. The aT rage production on molas es was 57 per cent 

ot the maxi um period. 

Ground soybeans were ted the period atter m.olaaa s 

end the increased production markedly to 59 per cent 

of the b1 . h period yield. '1'he g:reetest increase in yield 

oame the third week of the period. Liilk p roduction d ­

olined during the period on alt lfa h 1 alone following 

soyb ans. Sharp deolin s ooourred the first t o weeks 

and the lower level of production was m 1nta1ned the 

last two eeks ot the period. 

oybean Mere again substituted tor part ot the 

altalta hay and brought about a definite 1ncre se in 

milk production trom 49 per cent on ltalt hay alone 

ted the previous period to 56 p r c nt ot the highe$t 

yield . Production tor t he period J:"eaohed its highest 

point during the third week. .Utalta hay again :tollowed 

soybeans and production deer ased to its former le• 1 

ot two periods previous; n ely, 49 per cent ot the 

highest yield. 

tter the period on altelta alone beet pulp was ~ed. 
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Production increased the tirst eek, deer ased t h sec­

ond, increased the third, and deere sed gain the tourth. 

The aver ge production ot the period was pr otic lly the 

eeme as on alte.lta, or 49 per cent or the highest yield. 

Altalta hay as again ted and production decreased to 

43 p r oent of the high yield. 

Production declined comparatively test during the 

first alfalfa bay period whereas tor the correspondin 

period on the normal lactation curve production tnere sed 

lightly. The periods beet pulp. blood meal , alfalfa 

hay alone, nd dehydrated olaases were ted th deere se 

in production w a greater than the normal. oybean reed­

ing broug t about a marked increase in production . ilk 

yields decreased rapidly 1n altalf'a hay alone atter t he 

reeding ot soybeana. Another incline 1n the lactation 

curve resulted with t he feeding ot soybeans. talta 

hay ag in caused a sharp decline in production. De­

creas in milk yields on beet pulp and e.ltalta hat in 

late 1 ctatio:o. were about normal. 

Experp.qpntel oow '100 

Laot tton onrves, consumption, and production data 

ot co 700 are resented in t1gure 6 an table 10. The 

co r ained on e.lt lta hay alone tor the first nine 

w eks ot her lactation, and production declined rapidly. 



Table 9. 
il 

nt1on §A production ot co . 356 

D ys in 
1aeriod 

eed 

Al-
tali' 
~pounds} 

Con­
()entr 

ifo~!~ 
Con­
8 ed 

<noun 
R­
quir d 

!pounds) 

Con­
ed 

(pound ) 

lk 
yield
bas d on 
highest
per1od

(uer eont) 

.4:2 39 23.26 19 . 96 2 ..06 4 . 01 47 . 68 100 . 00 

28 30 7.01} Beet Pulp 20.09 21 . 24 2 ..44 3 . 48 4 . 20 88. 92 

28 

28 

30 1.54# Blood Meal 
3 . 91/ sugar 

40 

19. 9 

18.05 

20.29 

20.89 

2.33 

2.10 

4 . 03 

4 . 29 

38. 18 

31 . 55 

80 . 07 

6 . 12 

28 30 .3 ~olasaes 1&.60 20 . 36 1 . 90 3 . 31 27 . 20 '7 . 04 

ea 

29 

30 2.9 Soybean· 
2. 5/1 St arch 

40 

17.08 

15.63 

19.35 

20.,2 

1 . 96 

1.78 

4.12 

4. 1 

28. 51 

25 . '7 

59 . 79 

49 . ?9 

28 

28 

so 2 •. 9/1 Soyb$ ns 
2. 511 Starch 

40 

16. 9 

16.00 

1 9.5-4 

20 . 92 

1.96 

1 . 79 

4 . 15 

4 . 2<> 

!7 . 04 

23.'1? 

5 . 71 

49 ..8 

28 

aa 
30 '1 . 3fj Beet Pulp 

~0 

16.21 

15..53 

31. 9 

20.92 

1.82 

1.70 

3. 7 

4. 20 

23 . 67 

20. 96 

49 . 64 

43 . 95 ...... 
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Production the t1rst 5 w ek wes highest tor t h laot t1on 

and was a aes ed vel or 100. Th econd p riod ot 

2S days on alte.lta he. alone v r ed 76 per cent ot the 

pr 1ous period. Th policy ot reeding alt lta hay 

alone tollow d by t o per1ods ot concentrate substitution• 

and t en l:t'alta hay again ha4 ot been adopt d during 

the earlier part or this cow's lactation. Oons quently. 

meat mesl, wheat middlings, peanut e 1, and oat groats 

followed each ot er successively. Previous to th teed· 

i ns of oat groats , th -- mount ot nutrients consume waa 

1nad•quate to supply t e requirements. 

Some difficulty a noountered in gotting t is 

cow to eat meat meal which s.s t he first teed ub tit­

ution for part of the altalta hay. Aver ge production 

o . eat eal was '12 per cent ot the bighe t period. 

he t id ling · followed and production rema in d t 1ts 

torm r leYel tbe first week and declined steadily the 

re aining tbrea w eks ot tt.e period . Production wa-s 

70 per o nt of tho h h period. Peanllt meal was t d 

t h f'ollowlng period and production 1ncreas d oonsid r­

ably the tirst eek, dropped ag in th aeoond and third 

•eeka, and r aised again slightly the fourth week. The 

average production tor the period was 69 per cent ot 

the i gbeat avera e yield. indicating a more r -.orable 
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effect than wheat middl i ngs . 

Oat groa'l;s held production at its former level tb 

tirst week. The second and third weeka 1lk decreased 

and held at the same level the to~rtb week, Yeraee pro• 

·dUo·tion was 66 per cent ot the bigheat pe.r1od. The 

change to altalt hay alone atter oat groat resulted 

in ore rapid and ete dy deoltne in production to 58 pe~ 

cent o.t the high period . Soybean meal feeding checked 

the de'ol1n oceurr1n when W.te.lta alone s ted, the 

ver e production tor the period being 57 per oent ot 

the h1 h s~ y1el4. oybean meal s ted over a period 

ot tive eeks. 'i'h lactation curve showed an incline 

the first e k 1 tbe sam level th second, decli e the 

t hird, t he ame level the fourth , nd another decline 

the fifth week or t 1e period . 

e t meal w·as the concentrate ted atter soybean 

meal . rise in production oocurr d t ·' e second w ek and 

a decline the other ee a or th period., Average pro­

duction " s 51 per cent or the hi b period. e lac­

tation ourve on altalta hay alone following t eal 

shows an increase the t1r t week, a three pound decline 

during the second. and maintenance at the $81D.& level the 

thi~d • nd an 1ncr e e the tou.rth week. A'l'erage pro­

duction decreased to 46 per oent ot the high period. 

A oon tent decline occurred durin the 4 week aug r 



Table 10. ATerase dailY consumption and production ot coy 700 

Di!ist1ble Nutrients Milk 
Feed fo£ .. !Sl'Oiein y1el4

baaed on 
Al- Re- Con- Re- Con- higb.eat 

Days in tal.ta Con- quired awned qu1re4 4UIH4 l41lk· period 
Eeriod !Eoundsl centrate i2oun4al ';eounda~ l:2oundal . 1:2ounda~ teoundal (per cent) 

35 35 84.20 18.26 3.05 3.70 46.5'1 100.00 

a a 35 19.81 18.2'1 2.4r6 3.67 36,.'15 '18.~1 

21 

28 

!.8 

28 

30 1.51 at Meal 
1.5/1 starch 

~0 3.25# eat 
iddlings 

30 e.su Peanut Meal 
o.a, s te.rch 

30 z.01 Oat Groats 

19.19 

18.36 

18.-&6 

1'1.8'1 

1'1.84 

18.20 

1'1.99 

19.<l3 

2.34 

8.19 

2.21 

2.12 

3.88 

3 •• 

••24: 

3.5Q 

33.'1& 

32.8~ 

32.16 

Sl.lO 

'72.49 

70.4'1 

69.05 

66.78 

28 35 16.. '18 18.22 1.94 3.65 2?.09 58.1'1 

35 

28 

28 

30 1.25# Soybe~a
Me 

1.251 Starch 
30 1.01 Meat Meal 

1.01 S'tareh 
S5 

16.16 

15.55 

15.29 

1?.45 

17.02 

18.1'1 

1.87 

1.75 

)..'10 

3.58 

3.58 

3.&5 

26.60 

26.60 

21.61 

5'1.11 

51.01 

.a.40 

28 

28 

25 5.0# SUgar 

25 7.0# !eet Pulp 

14.60 

14.19 

1'1.69 

1?..13 

1.59 

1.51 

a. & 

2.86 

18 .00 

14-.63 

38.65 

3l • .ftl 
IP" 
CD 
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teedtng per1o4 with a resulting production ot-38 pf.Jr 

oeat ot the high. Production on beet pulp etter sugal' 

showed a. decr ease the tirst, an increase the eeoond, the 

••• level the third, and e. d•oreae,e again th$ tourth 

week ot the :period. The production tor the ptriod was 

31 per cent ot the highest yield •. 

Production on al.falta he.Y alone deolined rapidly 

during t he r l1m1nary per1,ods as compared to Eoklee 

normal.- eat ·eal checked the decline but the decrease 

on wheat middlings w s greater than th e:x:p. eted. Pea• 

nut meal • and oat. sro te t oons.ecutively hold the r te 

o.t 4eol1ne above th expected as &llown by C<>m:par1ng the 

normal and expel'1m.ent l l•etat1on ourvea. The d.eotease 

in produetion occurring on ltalf $fter oat oats wae 

greater than tor th,e nor al tor the corresponding period 

ot t1 e. Soybean 011 meal arter alt lfe hay oh~oked the 

rete ot decline ot th$ preViou period e.nd the rate of 

deelin a comparatively normal . Production clecreasea 

on , t meal, ltalta h y alone, sugar and beet pulp toll• 

owed olo ely the exp oted. 

71eure 7 give• the per cent ot te.t ot the composite 

milk .amplee tested weekly. This shows thet the:re waa 
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a marked var1 tion in the tat percentage ot all oows at 

ttmes during the lactation. seems that ther 

was no oonsist.ent inoreas or decrease ot tat percentage 

concomitant with the different periods or teeding. There 

did not ppear any correlation ot the butterfat test 

with the season of the year . This e:f'teot is not ordin• 

arily expected to be g;eat under Oregon o i atio con­

ditions. 

The weight dat tor the oowa are presented in f i g­

ure e. Body weights are given three weeks prior to oalv• 

ing when suoh weights were available . Average dally 

wei ,hts are plotted by weeks throughout the lactation 

periods . Daily body weights were not taken until the 

l ater p rt ot the lactation ot cows 322 nd '100; oon• 

s quently, their eight curves show more tluotuations 

t han the other tour cows. The cows usually lost weight 

i n e rly lactation on the ratioh ot altalta hay lone . 

All cows used i n this study, except 356 , had been 

on alfalfa hay experiments during one or more of their 

previous lactations. eterenoe to table l shows th t 

t h ir p s t breeding reeords have been oomparat ively 
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normal . Their breeding pertormanoe during the experim­

ental laotat1ons te presented in table 11. Cows '22 and 

700 are the e.nly ones to have calved a gain sine com• 

pleting the lacttrblon with \'fhieh th1s t-epo:rt 1s ·oonoerme4. 

All cows required two Q~erv1eea tor conception with the 

exception that cow 856 required t1.ve se:rviees . Delayed 

heat. periods aeoounted tor tbe long interval. between 

celvintJ and eonoeptton. 



Table 10 . Breedins ~ rtormance during t b e l a ctation p r1od 
Tliiie from 
calving to ~ime fro L ll6 ... of' ~ax 3e1ght
tit-st he t e lvin~ to ge tation "'a~ving or of' 

:eeriod cone ption period condition ca lf c_lr. 
99 2 118 27 ·oral Female 110 

62 2 225 

50 2 188 

?9 2 165 

45 5 274. 

12 2 138 280 0 al Male 75 

Cow 
n ber 

322 

354 

336 

341 

356 

700 

Date 
of 
calvies 

12-2-3i 

7-6-~ 

6-12--lO 

2- 19-40 

5- 1-l-40 

9- 13-59 
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DISCUSSION OF RESULTS 

Every feeding method has its advantages and dis­

advantages tor studying lactation performance in dairy 

cattle. The method used in this study was to determine 

t he amount of alfalfa bay a particular cow could con­

sume the tirst 3 to 8 weeks atter parturition. Following 

t his period on hay alone the daily hay allowance was re­

duced by 5 to 10 pounds and t he total digestible nut• 

rients and digestible protein ere replac d by e ual 

amounts of various commonly ted concentrates and starch 

or.sugar. In view of the tact that protein is not stored 

in appreciable amounts in t he body, it was thous,ht that 

abrupt changes 1n protein concentrates would demonstrate 

their value in supplementing alfalfa protein. 

A reduction of 10 pounds of hay and the feeding ot 

a concentrate supplement of less dry matter and bulk 

changed considerably the physic 1 nature of the ration. 

The significance, it any, or such a change, remains to 

be determined. 

Reterenoe to the feed consumption tables of t he in• 

dividual cows sho s that the amount of total digestible 

nutrients consumed was quite constant throughout the en­

tire lactation and greater than t he requirements except 

in early lactation. Due to the differences in the aaeumed 

and actual analysis there was a some hat lo er amount of 

total digestible nutrients consumed during the sround 
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•oybeao periods en4 a o ew.n t htsner amount during the 

molasse be•t pUlp ·erioda. tn otar ee the digeetlbl 

protein oonswaed 1& oonoerne4 'hia · ounted to tro 23 

to o p r etnt more than th requi~ea nte ot the 1nd1Y­

1 u 1 oo . in early 1 etatlon o elt'alta ha:r alone. In• 

ucb a production 4eolln d a lactation d1'ance4 the 

prot in supplied was alw re 61" ater than require ents . 

He ver. in tb period · Wh•n sugar, lasse , and beet 

pulp wel'e ted th r& as a 1·0 to eo per e at r auction 

1n the p~o~ in 1nt e . 

1k polhl 1' tea to tour dlttereat oowa. To 

three ot the cows 1lk po er wa ted fter the per1o4 

. on alfalfa hay alotlft · t the besinning ot • ch cow' e lao• 

tat1on. For two. ot tb cowr; on altalta tol' thr e weelts • 

tigur 2, and 6 etca, ti ure I, th ndllt yields "~" 9' 

end 94 p r oent ot the high st a1'eJ"ege period yields re• 

·peot1velJ• !he other cow was on ltalt hay lone tor 

eight weeks, tigu.re 1 • and her ):roduotlon was 68 pe:r cent 

ot tbe highe t av l'age p riod,- which was tbe eecond tour 

eke on alt&lta h y alone. ll1lk powder ted to the 

tourtb. oow atter debydra.ted olaa&e& !n late lactation., 

t1gu.re ' , 1noreaaad th yield by two :pe.r cent o• r tbe 

yield on debydr~ted ol sse • The deol1n 1n production 

was in all caees leea than expected when a 1mmilk power 
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was fed, indicating a aupplementa~ etteot. 

Filh meal 

.Two oowa received riah meal. Fish meal waa ted ln 

middle lactation after alfalfa hay alone to one cow, 

figure 1, and production dropped tram '72 per cent ot 

the high yleld on alfalfa bay alone to '71 per cent. The 

other cow reoe1ve4 fi&n meal atter the preliminary hay 

reeding period, figure 41 and production was 90 per cent 

ot the 100 per. oent period. 

Meat meal 

Meat meal was ted tor two perlode to one cow and 
' 

tor one period to another cow. The tlrat meat meal per• 

iod tor the ti.rat cow1 t1gure 6 1 was after the second 

altalta ba7 alone period at the beginning ot laotation. 

The second pe:ttiod on altalta ba7 proc1uction aYeraged '18 

per cent or the high yield and the average on meat meal 

waa '72 per cent. The aeoond period on meat meal tor the 

same oow waa paat middle lactation after a so.ybean oil 

meal period. Average pttoduotion tor the period was 51 

per cent of th• high. Meat meal waa ted to the second 

cow after a tian meal period, figure 1 1 and produ~tion 

was 63 per cent of the average maximum yield aa compared 

to 71 per oent tor the p:revioua period, 
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Molasses beet Rulp 

Beet pulp was ted tt~ periods! once each to tour 

cows and twice to ano~he~ cow. Beet pulp waa ·red to one 

cow, figure 51 after a preliminary 6 week period on al• 

falfa bay alone and production waa only 98 per cent ot 
I 

the previous period. 'i'he same cow received beet pulp 

again in late lactation after an altalta bay alone per10Cl. 

Production during the period was '9 per cent of the high 

being the same. average production as was obtained the 

previous period. An increase ot 4 per cent in production 

over the preTious P,eriod occurred with a aeeond cow, £1• 

gure 4, when ~et pulp was ted beginning with the tbir• 

tieth week or lactation after alfalfa hay alone. A third 

cow, figure 3, received beet pulp after soybeane 1n 

middle lactation. Production tor the period was 58 per 

cent or the high, and showed a marked decline tram the 

soybean period. Beet pul~ waa fed to a fourth cow, t1• 

gure 2, a~ter soybeans in middle lactat1o~ and production 

averaged •s per cent or the max1Dium average J1eld. The 
tifth cow reoe~•ed beet pulp in late lactation, figure 

61 after ~ period on sugar and deel1ne in production waa 

about as expected. 

Blood meal 

Three cowa .received the high protein concentrate,. 

blood meal. Blood meal followed the period beet pulp 
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wae ted, figure 6 1 in early lactation to one oow. The 

average yield tor the period was 80 per cent or the high 

period, and the rate ot decline about the same aa when 

alfalfa bay alone or beet pulp was fed. Blood meal was 

ted another oow1 f tgure 1, past middle lactation afte~ 

a beet pulp.period• Pl'oductton was 6-' per cent of the 

high as compared to 67 per cent the preceding period on. 

beet pulp. Another cow, figure '• received blood meal 

in middle lactation after a sugar feeding period. The 

resulting mil~ production was 62 per cent of the highest 

yield whereas ·produot1on on sugar the pre~ous period 

was 64 per cent. 

Deb7drated molaseea 

Dehydrated molasses was ted one period to each of 

three cowa. !o one cow, figure 5, dehydrated molaseea 

was fed 1n middle lactation after alfalfa hay alone. 

Production for the alfalfa hay period was 66 per cent 

and for the dehydrated molasses period 57 per cent of 

the high yield. Dehydrated molasses was fed to the sec­

ond cow; figure 4, 1n the middle part of lactation after 

an alfalfa ha~ pe~1od. For the period production was 

45 per cent, and on alfalfa hay alone the previous per­

iod production was 47 per cent or the higheat average 

yield. The third cow. rtsure 11 was not ted dehydrated. 

molaaeea until the later part of lactation after an 
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altalta hay alone period. Production duri~g t he period 

was below the Eoklee' normal. 

Soybean a 

Ground soybeans were ted two periods eaoh to three 

oowe and once each to two other cows. One cow, tigure 

5• received soybeans tor two periods in middle le~tation; 

once atter dehydrated molasses and again after alfalfa 

hay. Production increased above the aver·as e ot t he pre. 

Yioue periods by 2 Der cent and by 7 per cent respect­

ively. en placed on hay alone asa1n troduction de­

clined rapidly. Soybeans were ted to a second cow, fig­

ure 2, atteT an alfalfa hay period 1n early lactation 

and attar an altalta hay period in middle lactation. 

Milk production increased l per cent and 5 per cent res­

pectively above the average ot the altalta hay periods . 

Soybean teeding followed altalta hay periods in iddle 

and lat lactation to a third cow, fi gure 3. The tirst 

period soybeans were ted. production ot 57 per cent ot 

the hi@h was obtained while on eltalta the previous per­

iod production was eo per cent or the high. 8 production 

better t han expected. Production during the second per­

iod on soybeans tor the same cow wae normal. Soybeans 

were ted atter altalta hay to a fourth cow, tigure 4, 

in late lactation and the production during t he period 

aver aged praot1oally the same as the revioue period, or 

higher then normal. The titth cow, tigure 1. re·oe1Te4 
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80Jbeane the laet period or her lactati on and showed no 

respone~ to the teed eubst1tut1on. 

~e teeding ot ground oybeans as a substitution tor 

put ot. the altalt hay ukedly deol'e sed _ rate ot 

decline in milk production oYer the preT1ous period, 

during 6 ot the 8 per1o4s ted. The other two periods 

being lete 1n lactation ehoftd no eft ot. The ohemicel 

analys1 a or DOf~EUls showed them to co t in 20 per cent 

te.t. The 4rJ at.ter of tb ration contained 4..115 pet-

cent t t when soybean e~e substitut - compare to 

about 2.5 per cent during t he other periods. pre~ 

•1ouely indio ted there a -an actu~l decrease 1n t he 

ount of total 41 e t i ble nutr i nts turn1sbed during 

the puiods wh l1 ound soybeans were ted if reporte-d 

digestion co ttioients u applied to the actual oh·em• 

ical analys•s ti rea obtained. No consistent increases 

were obeerTed in tat p-eroentagea, :tl.gure 7. en soybeans 

·re ted, the etteot being on t he 6Dlount ot ilk roduoe4. 

Susar 

Pour oow reo 1 ved sugar durin on.e period ot e1r 

l$Otat1on.. Sugar was t d atter ilk owder to on cow. 

tigure a. in ea!'lf le.otl t1on. Product-i on declined tro 

9V per cent ot t he high on milk po 4er to V3 per cent ot 

the h1gh on auger. Another cow, tigure 3 , received sugar 

atter the l k owder in early lactation. P:ro4uct1on 
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on augar w&a 74 per' oent ot the high aa compared to 94 

per cent or the high on milk powder. A third cow, t1gure 

4, waa fed sugar in middle lactation following an altalta 

bay alone period. On altalta bay alone the average pro­

duction tor the periOd was 70 per cent of the high yield, 

and when sugar replaced part of the bay the production 

waa 64 per cent of the maximum yield. Sugar reeding 

followed an alfalfa bay period when fed to the tourth 

cow, figure 61 in late lactation. D~cline 1n production 

waa about as expected, It would seem that the decreased 

digestible protein and fat intake in the early stages 

of lactation w~en augar waa ted resulted in a more rapid 

decline in production. Aa to whether the reduction in 

protein or tat caused the effect cannot be def1n1te17 

stated at this time. 

Wheat bran 

Wheat bran waa fed to two cowa 1n late lactation 

following alfalfa bay periods. Production for one cow, 

figure 2, during the period wheat bran was ted waa 50 

per cent of th~ high or a decline of only l per cent be~ 

low the production or the previous period. Wheat bran 

wae fed ao lat in laotat1cm to the other cow, figure 3, 

that no appreciable etteot on pro4uot1on was obaer.-d. 



Soybean meal; 

Two cows r•oe1ved aoybean oil meal during their ex­

per~mental lactation. One cow, fig11re 41 wae ted IOJbean 

oil meal after f'1ah meal in early lactation. Production 

on t1ah meal was 90 per cent or the high and on SOJbean 

oil meal 76 pe~ cent. The other oow1 figure 6, received 

soybean oil~eal in the later part of middle lactation 

after a period on alfalfa bay. Production decreased tram 

58 per oent of the high on alfalfa hay alone to 57 per 

cent on aoyb.ean oil meal, In Tiew of the ef'feot of eub­

st1tut1ng ground eoybeana, turther atudy with soybean 

meal Should give information as to whether the etteot 

o£ the soybeans was due to their protein or fat content. 

Peanut meal 

Peanut meal was ted one period to one cow, figure 

6, 1n earl7 la~tatlon after wheat middlings. Production 

waa 69 per cent ot t he high which was 1 per cent below 

the average p~oduotion on wheat m1ddl1nga, indicating a 

tavorable effect of the peanut meal feeding. 

oat _groat• 

Oat groata were ted to one cow, figure a. one per­

iod in middle lactation after peanut meal. Average pro­

duction was 66. per cent of the high and for the preoe41ns 

period 69 per cent, or somewhat better than normal. 



Wheat middllnsa 

Fo~ one periOd one OOWt ti~e a, received wheat 

middling• after meat meal in early lactation. The 

a~ rage production on meat meal was 72 per oent or the 

high and on wheat middlings 69 per eent. 

SUMMARY 

Either the rate ot decline decreased or there wae 

an increa.ae in production in early or middle lactation 

when aoybean.s were substitu.ted for put of the •ltalfa 

hay 1n the ration. Whether the etfect or the soybean• 

wae due to th~ increaaed tat intake or to protein aupp• 

lementation Qannot be definitely stated at this time. 

The total digestible nutrient intake was lower during 

the periods wnen g~ound soybeans were fed. 

Skim~il~ powder seemed to supplement the det1o1• 

enoiea ot a~alta ration somewhat more etfect1Yely than 

the other protein concentrates or animal origin. 

Large decreases 1n production resulted when augar 

was aubstit~t.ed for an amourlt of bay equivalent in energ. 

Whether the etteet was due to the decreased tat or de• 

creaaed protein intake, or both, O&Qnot be atated at 

the present ttme. 

The decline in prodllctlon when the oowa received 

the ration ot altalta hay only, whether in earlJ1 middle, 

or late lactation waa practically always m.uoh more rapid 

http:aubstit~t.ed
http:increa.ae
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than when part of the alfalfa bay was replaced by equal 

amounta ot digestible protein and total digeatible nut­

riente in the various concentrates used. This either 

indicate• a deficiency in the quality of alfalfa protein 

inasmuch as the amount supplied was much greater than 

the requirements, or the commonly used digestion oo­

etf1c1ente for the varioua concentrates are too low when 

fed at a low level to milking cowa, or the digestion co• 

ettleienta tor high quality alfalfa hay when ted to datr~ 

cows to the limit or their capacity are too high. 
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