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Hay ls one ot the Min crops for Virginia tal'lners and 1s 

common to all sections of the state. According to the United 

States Bureau or Agricultural Econo.mics(2.4), there were 11)$1,000 

acres ot hay hal"Yested in Virginia during 1947 pl"OdUci:r;>g a total 

yield ot l t43S1.000 tone. A~imately 54 p•r cent of thi·s hay 

crop va.s legume bays, 35 per oent was mixed legume hays,, and the 

remaining percentage was other bi:\y.s. F1gtU>$e trom the Vtrginia 

Dairy Extenaion Of'fice ehov that f'O't' approximately ,321000 dairy 

COW$ on De.iry Herd lmproveiT,tent AcsBOCtation test 1.n 1947, the 

average bay consumption 'Ill& 21610 pou.nde per cov when ail.age vae 

ted in the rations. Using this average ha)" consumption pe~ cow and 

the estimated 4.361000 cows in the stat& :\bat produc•d milk ·durtng 

1947, it can be calculated that nearJ.y 40 per cent of this bay 

crop was ted to dairy cows alone, excluding that ted to dairy 

heif.ers. While actual tigtU"es are not aw.tlable, the abo•• est1 ... 

mates indicate the s1gn1t1oa~e ot Virginia ' s hay OJ"OP and es. 

pecia.ll:y its re1la\1onship to dairying. 

The problem et curi.ng hays ..aries in different sections ot the 

country. Wide variations in weather conditions affecting hay curing 

exiet in Virginia. The western halt or the state is characteri1ed 

by cool nights accompanied by high hulld.di ty and heavr dews . There 

is consideia.bl$ 'l'lU"io.tion in the seasonal rainfall from year to 
-

y:ear. These, oond:i tions greatly lefll1then the .curing period and 



t.eqW:lntly result in da.mge and even loss or :muob of the bay crop. 

The problem of part.tally curing hay in. the fi$ld and C)empl•t.ing 

tb.e ·eur1~ prextess in the barn recelved attention by the Tenness• 

Vall&7 Aut.b.ority in aoopen.tion with the University ot Tennessee 

in 19)4. Att.,r much. ~1mn1tal ~rk \he tiret sa\is.taetoey barn 

hay drier "4$ 1na;ts.lled on the lJni.vex-sity of Te.nneeseEJ fe.nn in 

19''· 'rh• ba.m bay drier (fiFe l) eompl'ises a duct system built 

Ol'l the bay moY tloor t~ottgb Which &t?!tOSJ)herl.O air is torced by 

an electrically driven tan installed in the mouth et the main duct. 

Partially cur.cl hay is d1etributed "'uly e>ver this system am! 

dried 'by· toraed air ftntil•tion to e. mo1s~ content low enough 

tor safe •tQll'a!ge. Intensive Jtudlee by -.grio\lltunt.l engine•re 

have resulted in aking th.is system ot' drying luiy$ readily adapta.ble 

to any sis• 'berrJ. Tht1;1, method of drying takes advantage ot tM 

lildt.-d tie.ld curing altd makes possible the storage or hay with a 

raotsture content ot about 40 per cent as compared to e. moisture 

content of 20 ptt· e•nt or below tor saf"e storage ln tbe, mow without 

the ue,ot a bay drie:r. Completion <Jf the (luring p&rioc1 O'n ham 

ba.y· driers short..ns th• exposure time ot bay to unfa1'o~ble weathe:r 

oenditions and~ the~•tore, •nabl.es. fal"Jlllei'$ to improve the· qt.vd.U.y 

of th&il" bay. 

The tnetallation or forced tdr veraUlation hay driers bas tn-

C1'eased rapid11 in recent years and has bep stimulated by vorkel'"s 

0:f the Tennessee 'Valley Authority and cooperatltlg colleg&s of 

agrictllture~ In Vlr,gin1$ the number ot bay dri&l"s installed 



1~r•sed fl"Om 245 in. 1945 to 413 by the end of 1947, an .inQrea.se 

ot ?9 per cet'lt for • two year period. Dairy farmers. are i.nstalling 

ha;y-..driere tc be able tQ save a largar portion or the:1:r ha;y tram 

expo$W& to a.,,,_rs~ weathf!r conditions and are making higher 

quality haya t~h be.~curing . 

Few .experl.l!lentd have ;r<i't been repor~ in whie.h the actual 

.teed! . Value Qf \>a.rn,..cured bay for the "8.:ri.'OUS el&$H8 Of :U .. v.-. 

· stock has 'b$on determined in oompar1son with that or· field- cured 

ha.y nad.e from the same. crope. Espeoially l.Wted is data from ex,-. · 

pel'~nts w1 th dairy cows ln vM.ch bani-eured. and field--cured hay 

ot the same crop were oompared for milk production. 
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The objective of thia study i s to co~re the intlueno• ot 
barn...cured, attd field-cured altalta hay on• 

1. Milk production, 

2. Cbange.1 in l1vewigbt. 



Th• r sults of a limited amount, of researQ,b have be•n repc>l"ted 

1n which the feeding values of hays cu.red by n.r1oue methods -were 

compared. In view- ot the limit.d experiments in vhioh barn-cured 

and field-cured M,ys :wer• compared, eapeeiall;r ln comparison for 

milk produ:etion1 it ta ~d £fts1'hle to rev4.8111 aleo; some ot 
the f'eeding vork d<m• wt th dehydrated hays. Theae, ~•rimenta 

with hays h&ve given some intonnation on growth., gains in 11v ... 

weight; and milk production . The re ults or studies on the 

carotene and vital:!d.n D contents of barn-eurad. and tield-cured he.ye 

have been repo-rted. 

C•ine and Culbertson (3) reported x-esul ts from the Iowa. Station 

showing that weanling and yearling col ts 1Tad• pea ter gains on 

barn-c~ bar than on tield-cu.r.d ha,y. Ten col ts were red fol" two 

45"-day per iods . tbe colts gained a total of 510 pounds when ted 

barn.eured .bay as oompe.red to 439 pounds when ted the r:teld....qured 

hay. Three years • reeiults at thtt Tennessee Station reported b;y 

Wylie .GA1(23) indicate that 'When ba:m-.cur9d and f':iel~cur.d hays 

wre fed to tvo groupa of dairy heifers, each group mad• normal 

growth with no marked differe11ce, in •it.her b«y with respect to 

height at withers and h.art gi.rth, but tb• groups fad bs.rn.eured. 

hay gained sllghtly moM 1n each caa•'• Similar f•eding ·tri$ls werf9. 

eenduct.d at th& Middle Tennessee Station and th• 'West Tennessee 



t'ed barn-cured hay showed no significant difference in rate ot 
grovth as compared with those heifers fed fittld-cured ,hay, cured 

under good conditions . ·reedi ng trials vi.th pregnant and lactating 

ewee were conducted a t the Kentucky Statio_n(l) for a period ot 153 

day$ . :Both lots ·of owes were fed daily one-half pound of .shelled 

yellov corn per ewe before lambing f:l nd on.e pound of shelled yellov 

CO'Wll per eve after lubing. One lot of ewes wa.s fed three and on.., 

hal.t pounds :per ewe of bern-cured alfalfa hay per day while the 

other lot of evee was fed four pounds per eve of field-cured 

alfal:f"a hay per day. In yield of fleece , gain in weight, lambing 

record• afld lamb gains there were no signiticant dif'f•rences be-

tween the two lots. ·Only 87 per cent as much barn-cured hay as 

fie.ld-cured: alfalf'a.. hay vaa needed to produce comparable results. 

The barn-cured lfa.lte. vtts graded tI .. s. No . l extra green, and the 

field .. cured bay was graded U.S. Ho. l . 

Similar reeul te have been obtained vi th dehydrated hay. Two 

trials with beet cattle ca.rrled out at tho Louisiana Station are 

repox-ted by Sne11<19>. In both cases machi ne dried soybean bay 

gave greater gains than field-cured soybean hay when fed to 

yearling and "Weanling ate•l"e . Gorden and Hurst (S,) in feeding 

trials vith beet cattle have shown that ae compared to sun-cured 

i:mm&ture pasture herbage, the dehydrat$d product produced elightl7 

greater gains in veight nd was more palatabl~ . Five, yeaJ!'e ' 

:results at Pennsylvania Station are reported by Beehdel .tl 11<2>. 
In their exp_eri'menim vi th da:i.ry heifers direct co par!sona were 
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he.ya gave greater ga.ins i n all case$. ucept one. The sun...cured 

ha;y in all cas•a vas cured without rainJ however, 1ts a.ve~ge 

carotene content vae lQWer than the corresponding tverage foT the 

d•hy<!rat.d bays. 

The re$Ulta ot :h1Y•stigatlons with lactati ng cows ha e been 
' ' 

reported in which hllr&+cured and. field- ·clU"ed hays v.r• com.r.1a.:red. 
(20)(21) . . (12)(13) Turk ,U §J., and Morrioon and TtU"k . in three years ' 

work at the Cornell Station oomparad. the feeding val11e of barn-

C!U'ed hay, tield~eur.tt hay stored loose, al\d tield~oured windrO\ilW!P 

beled hay cut frQM the so.e tt•;id. The hays ~Clnpared v&l'e mixed 

timothy hay, altalfa hay1 and mixed hay. In teed1ng t:r i j,ls with 

eovs. Kay vas fed as the only source of .roughage,. and the cows 

were fed all the hay they would consume at two feedings per day • 

. . Results shov th6t the~ 11'&~ no mH.sun.ble. or eonsi.etent advantag• 

for any on.e method of elU'ing in the amount of hay eonaumed ~er 

day, changes in body wight,. or i n the average dai ly producti on ot 
to\U" per oent tat-corrected milk. The b&nl-eure.d hay averaged one 

gm.de higher baaed o:n £ed$nil grades . At the ti • of feeding the 

average J!dcrogrems of eat10tene per g:ram ot dry niatter wer e 6. 8 itor 

the barn...c:iured, $. 6 for the tleld-cured bal~, and 5.5 for the 

tield-eured stored loose. R•cent investigatio.ns by the Bureau of 

Dairy Industry are reported by Shepherd .U !l (l7 ) . In reed.ing 

trials conducted vitb dai ry cova the quantitf of barn-cured and 



tield-e~ed alf'al.fa bat f':Nlm the eame field was adjusted so that 

the cov1 reo•!.¥ed eque.l &lllOurtt& er dry matter in •ch .kind ot i.1 

along 'With eom silage and eoncentntes. The two groups ot cows 

produced ttq,ually 114l11. 1,iveW«t!ght gains ver-e sUghtl1 in favor of 

the fiel&-eu:red bay• Caroten. content ws higher in the. ba.rn-.cured 

hay at the time ot feeding . 'The tteld;.eur:ed bay 1l&B &to:red Without 

rain ~ea.ch year. fhere was more dry mtter lost dUring ha.rvesting 

and el.iring 81 the tield-cuntc,ii hay than was lost b)' the bilrn-cured 

hay. T.h• per a~ p.roduetion of tdlk waa 7.6 per eent greater 

when the hay \As cured. in th• barn, 

The results of the ocm11)au•is~n of digestion ooetfieients or 

au.-ound a.Jl4 bal"t)..cured bays lr011t ·the same field $re :reported b,y 

Gabtui'll{4) ot tM V~mnont Sta~.o• . Nltl$ c<>mpat-isons wre •d• 

<>Y•T • three year period 19"'"'1946. Saeh year the blm..ctU"e~ bAy, 

ae tad, ·was hi~ber in erudfl prot4tin 8lid tl1 t.rogen» tr-ee .xtrnet.,. 

and the ~ct.U-ed ~Y vas bighe:r in .~ .. tfber content. Th• ether 

i-e:sults t.ncUcate• that the digestible protein and the total (ft..,. 

gesttble nutrients veN s1mile.r tor ¥ys cttred. by the two- •thods. 

Artificially dried ,or dehydrated b&yl! and gra.$ .. es hav• ala 
(2) . ' 

be•n· fed to lact.tiJilg eowrh Beehdel .U J1 · compared dehydrated 

and tieldwcwed alfalta bay tor milk production. Rations; oo~ 

aisting of e<>ncentratee, a ltmited al!Olmt ot dlage1. and the two 

type.e; ot bay we-re t•d. to two .groups e>t Holstein cove so that •ch 

O'OU]il eons'U,1'J)e4 eq,ual amo®\a by wight or the rtspeotive ratioiU1• 



Th• cows coneistently pr«luced more milk when fed the dehydrated 

alfalfa hay. The dehydrated hay was higher in carotene contqnt 

and~ also, eur,,er1or :tn palatability. Newlander and Jones(l5) found 

a.rti.ficially dried young grasses to be highly dii$Stible when com-

pared \Ii.th freshly cut gne:n grasses. The resultcs of' further 

stud.1.ea by Newlander(U.) ,. lnott e.M J:lodgson(9) • and Camburn and 

lomte(5) indice.te that artif'ioiaily dr1...i young gra.sa may be 

substituted for at least a part of the ooncentraw mixture for 

laetat.1.ng cows. 
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v. TIJE INVmtJGATifa 

In this experiment a feedi ng trlal of thrM .31 day periods 

was· conducted to co:nrr.are the lld.lk producing properties -and tho 
.· ·"' 

effect on llveweight ot barn-cured and field.-cured alfalfa hay •. 

The double renrsal feeding method was tollow.d. 

The hay red 'Was alf•lfa hay harvested from one field at V.P. I. 

It was out and 'When ,pe.:rtJ,all7~ed, raked with .a .eide delivery 

:rake. By taking alternate vindrows, halt of this hay wae placed 

012 the barn hay drier (of the t yp• shown 1n tigure l) while it 

'Wa.s only partially cured. Its curing process wa,p thon complet.d 

tor farced air ventilation. The other halt of the hay was cured 

1n the field until it W.$ d:ry enough to store safely in thtJ barn. 
A small pa.rt of' tbe .tield• cured hay had a al.!.ght spr1nkl• of rain 

on it. Both batches or hay remained loose in the barns until earl7 

Ja.nua11" when 1 t waa be.led fot' the .con•eniene• or Mndling during 

feeding. The hays received similar treatment except for the 

method of curing. 

Twelve Holstein cows from the V!rglirla Experiment Station .herd 

were used in the milk pro(iuotion trial . The cows bad been fte8h 

from 59 to 209 days at the beginning ot the trial . All cows were 

past their peak production, nnd none we.re beyond their fifth 

.month or gestation at the end of the trial. These vere selected 

and paired vith respect to age, stage or laetation and gestation, 



body weight, and levels of prodUction. 

An equaliaation and standardization period. of two veeks pre-

cecied t,he feeding trial. The cows were shifted to new poait1.ons 

ill the barn tor convenience in reeding. Ove.r e. period or thre• 

&tys silage was gradually elimi'ne.ted f'rom the ration, and alfalfa 

hay, other than. the exp•rimental hay, was ted as the only l90urce 

of roughage to all of the cows. The amounts of hs.y fed were 

adjusted several t.iaes until the level or conaurnptlon tor each 

pair .of covs had been determined. The grain ration va.s fed according 

to the nrious levels of' milk produetion, and no adjustments were 

mde during this two weeks period. 

The teeding trial consisted of three 31 day periods . The 

first three days of ea.ch experi mental period ve:re used as a tran-

a1 tion period. At the end or the standardization period and just 

prior to the first transition period, the covs were paired and 

divided into two groups of six covs each. One cow from each pair 

was allotted at random to eaeh group. Group l received the barn. 

cured hay !'irst and Group II the field-cured hay. Abrupt changes 

from one ration to the other were made .in all oasuh Barn-·c::ur'-4 

and fieJ.d..,.eured alfalfa hay were ted as the only source .of roughag-e, 

in orcder to ha•• a higher ~r c•mt of the total nutrients coming 

from the n:pe-riment.al hays. The rate or feeding these ha.ye was 

based on the amount the pairs of cove consumed daily during the 

standardisation pe:dod and was approxim&tely tvo pounds per eaoh 

100 pounds of li veweight; the cow co?urwning the least amount 



determined the rate of feeding for the pai r. Th• a.mount .of ha7 

ted ranged from 20 pounds to 26 pound$ pe:r day thr'Oughout the trial, 

and each group of eows received the 861119 amount of hay.. Grain wa• 
t'ed at first at ntee based on Appendix Table lXa. in Mor-:r1aon •s 

. . (ll} 
Fee41 and Fee41ng, 2oth Edition · for cows r"ei•ing the two-

pound hay equivalent per 100 pounds of livew!ght, but adjustments 

were sde so as to maintai n prQduetion at approximately the level 

previous to the adjustment period . 

,During the :first period, the oovs maintain.ed the,ir levels ot 

production tairl,- well and no adjust:rnents were made in the amounts 

of grain ted . .At. th.a beginn.in.g or the second and third periods, 

adjustments were made accor ding to Appendix Table IXa in Morrison ' s 
- . {11) . -

F11eds and l••4!pg, 20th Edition · using as e. 1>$.eis the avenge 

d.ail:r milk p:roduetion for the preceding week. In all ea$•& 

adjustments in the amounts of grain fed vere made with respect to 

the pairs Of QOY$ .l 'O that the to.tal COnl!IUttlptio~ of grain Would 

remain the same. ror eaoh group. 

The gre.in ration fed eonsist.d of JOO pounds of yellow corn 

and eob meal, 150 pound.s or ground oats, 300 pounds or wheat bran,, 

eight pounds of steamed bone meal and eight pounds of 1od1Hd salt. 

Both hay and grain for each cow wer& weighed and placed in 

ind1•1dual feed mangers at uch feedi'r1g throughout tbe trial . The 

cows vere fed and milked in the stanchion barn.. At other times 

they vere maintained in a tramp shed where sawdust we UHd for 

bedding to elilllinate the possibility of their consWlti ng additional 



roughage . At the end of mbh 24 hour period any feed •tused by 

t.b.e cows was we.ighed and recorded . 

· Satnpl•s or milk, bay 1 and grain were taken at regular :i.ntenals 

throughout the f'eeding trisl . Mil k production veights vere, re-

corded at ea eh m.1.lldng. Ea.ch veek a single day's con:il>osi te milk 

sample was prepared from eaeh cow1 s nrl.lk . The butterfat pe1>oentage 

for each of these. samples wa=' determined by the 'Babcock method 

and vas used for calculating the weekly !'our per cent rat..corrected 

milk eqtU.ftlent after the •thod of Gaines and 'Davidson(?)_. Hay 

saJDples _were taken from all the bales opened Monday, 'Wedne.sday, 

and Friday ot each week. 'I'he sampling \las done 'Wi tb a coTe balt 

sa.mpl~r, as described by Pn.tt<16>, which samples the fU.ll length 

ot the bale . This allowed tor sampling of .approximately half of 

the bales of ea.ch of the bays f'ed . Grain samples vere taken at 

random from each batch of grain mixed.. All sample.s were stored 

in ,moisture proof containers,. At the end of ea.ch pei-lod, these 

sample·s or hay and grain were compos1 ted and samples takEm by 

quarter:i.ng for proximate analyses. 

Liveveights were taken at the beginni ng or the first period 

and at the end ot each of the three periods. These weights ~re 

an average or three day weights taken on the last day of the. pre-, 

ceding period, the ~.ay of the change over and the following day. 

These Yeigbts were to.ken so that any change in body wight might 

be not ed for each respective period. The cows were weighed at 

2t00 P.M. on the weighing dnys . They did not receive any teed 



after the morning reeding . They did not have a.ccefis to water on 

veighing days for aix hours previous to weighi ng . 

The plan of experiment as set up allovs f or statiatical analysis 

of the datao 



B,. Resul tt.U 

Milk Production• 

The results of comparing barn.cured and field-cured alfalfa 

hay f'or milk production were measured on the -basis of four per 

cent fat-corrected milk equivalent. These data are presented in 

tables l and 2 and in. figure 2 • The a.veirage daily producti on for 

each gToup of six Holstei n .oows 1e listed .in table l by- weekly 

1nterYels . These are listed,, a.lso, vi.th respect to the kinds of 

hay consu.med duri ng tbe three respect1Ye periods in ord·er that 

direct compari sons may be !Dad• tor eaeh weekly sub-period . It will 

h.· noted that the avera~es thown for the adjustment periQd repTeaettt 

the average daily group producti on tor t .he second week of this 

peri od wh•tt both groups of cows received equal amounts of the same 

kind of hay.. Three day averages are shown for each transition 

~riod . In order to shw a clearer picture of the changes that 

occurred in t he tr.end of production f or each group of cows, the 

data $Te plotted out, a.s shown in figure 2. The 'beginni ng of these 

C\U"Vee reprttsents t he average dal ly product .n of the tw groups 

1of o-ows for the second week of the adjus tment period. With t he 

dott.$.d line representi ng th-$ production from the f'ield- cur•d hay 

and the solid l .ine representing the production from the barn-cured 

hay,. the trend of production for each group of cows is plotted for 

the· three feeding per i 6ds and trans! tion periods . The data show 

that fo:r each feeding eriod more milk was produced by the group 
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of cows t hat consumed the barn-cured hay. The di f f erences between 

e•ch of the weekly compa l"isons appe~r to be small . Table 2 shows 

the total production by p6l"iods £or both groups ot 00-WU vb.en they 

consumed t he two kinds of hay as i ndicated . The differences 'b4t-

t ween Ule averages of perioda l and J and peri od 21 when tho bays 

were reYersed,. er~ ehown fo:r aech group . The slllll o!' t hese ditf er-

enoes i ndiea te that JlS pounds more tour per cant r s:t-corrected 

mllk were produced from th4' barn-cul"ed hay. 

Ll'Vweightl 

The liveweight of each cow was recorded, a.s previously 

described. at the ~ginn · ng or the tfr$t peri od •nd at the ena of 

each of the three experimental periods. Changes in liv•w•ights 

were noted as gain or lose i n pounds per oow during each feeding 

period. The data for each vtti.ghi ng are presented in table J as 

the average veight i n pounds per cow for each group ot cova . Thi,1 

enables a m.or& direct comparison to be mad• between the barn-oured 

and field- cured bay consumed and liveveight changes. There were 

small differences betveen the "'Veraee gai n or loss in 11veweight 

or the ~spective .groups ot covs during each pe.r i od . When these 

dat$. a:r• plotted, as in tigur& 3, they show a trend of gai n in 

weight t or eaeh group of ,cows vhsn they oonsumed the field- cured 

hay and a trend of loss 1n veight when they conaumed the barn-oured 

bay . Tb.ese di.ff erences were not significant. 



Feed Conswnedt 

Pre.sented in tables 4 and 5 are summaries of the a!ll.ounts or 
hay tmd grain con$U111ed during the feeding trial. EqUl!l.l amounts ot 

bay were ted to each group of oovs. Practically all or the hay 

was eaten. On a few occasions small amounts of ha1 'Were weightKi 

back.. A total of rt ve pounds or mm-cured hay vere refused and 

a total or 19 pounds or tield-cured hay were r etused. Part of 

tbestt bay-s that w:ere we1ghet;l. ba.ok appeared to be the courser stem& 

of the hay and some appaared to be weed stems. Equal amounts or· 
.grain w&re f•d and all grain was consumed. None ot the cows vere 

oft feed during the trial . 

Chemical AM1ys1s of Hays and Grain Fed.a * 
The s-esults or the chemical analysis for composite samples ot 

each of the hays anti or the grain ration, as fed for each period; 

a.re shown in tables 6 thruugb 9. Each or theee samples vas analysed 

sepal'ately .for moisture , protein, tat, fiber., ash; and nitro.gen-

tree extnct. There was v•ry 11 ttle difference in the chemical 

.compost tj,on or the g:rainJ the 'barn.-cured hayJ or the field-cur$d 

hay fed in ea.eh of the tbree periods. The 'ba.rn-oured hay aver.ged 

19.84 ~r cent protein, and the field-olU"8d hay a.veraged 17. 21 per 

cent protein. The data in. te.bl• 8 show a CQ%11p&.I'ison ot the average 

The chemical analyaee incident to this trial veJ>e made by W.R. 

Linkous and J.P. Eheart of the Agricultural Chemistry Depa.:r~nt, 

Virginia Agricultural ~riment Station. 
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of th.e three eomposi te smnplet ror- eaob of the hays.. The barn. 

cured hay contai ned .36 per cent oore moi$ture, 2. 6;3 po:r eent mona 

protein, . 26 per e:ent more rat, 1. 20 per cent lese fiber, and 2. 26 

:per cent 1.ess nitrogen-free extra.et, and . 66 per cent more 1&sh 

than did the field-cured h$y • The aven.ge protein <:ontent ot the 

grain ration was 11.86 per cent. 



Figuro 1. A MOdel of the Slotted Floor Type of Hs.y-

Drier as Installed on the Barn Floor. This Typ 

la recomm nded by the gricultura.J. Engin ering 

Department, V.P. I . (Photo raph courtesy ot Virginia 

Agricultural Extension Service) . 
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Table l 

Compariaon of the Average Dail y Milk Production in Pounds of Four Per Cent Fat-Corrected Milk From 
Two Groups of Cova Fed Barn-Cured and Field-Cured Alfalfa flay . 

PERIOD ~-.u.-·· ---~rn· · - ··-- GROUP l ____ ~ ·-- __ __ ___ OROUP II 
Adjustment 
Second WHk __ ___ h __ _ l9i.:L_u__ 192.4 __ _ 

Barn-Cured Field-Curtld Barn-Cured Field-Cured 
T~sition $8810 187. , 
Period One 

First week 
Second woek 
Third Week 
Fourth week 

198.9 
199.l 
194.5 
198.4 

Trnnal1;1on 195, 5 190. 5. 
Period Two 

First week 
Second week 
Third woek 
Fourth week 

181 • .4 
181, 2 
176.) 
175.4 

185.9 
182,7 
182. l 
rn.1 

198. 0 
193.7 
190, 0 
189. 2 

Tranfitiq; 168, l 173t2 . 
Period Three 

First week 179. 5 170, 0 
Second veek 177.9 165,7 
Third week 17),2 163.S 
Fourth veok 172, 0 160.3 

Average per day of 
the two groups 

185.9 178.6 

Barn-Cured 
Field...Cured 

183•9 
178. 75 

181.9 178,9 

t., .. 
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Table 2 

CoJ11Parison of Total Milk Production in Pounds or Four Per Gent F:at.<lorrected Milk From Two Groups. 

of C'A:Ns. Fed Barn-Cured and Field...cured Alfalfa Hay 

PERIOD GROUP I GROUP II 

Barn-Cured Field-Cured Bal"flowCured Field-Cured 

l 5537 5397 

2 5001 5096 

3 4919 4619 

Average per period 5228 5001 5096 5008 

Diff Efrence -/.227 ..,tss 

I 

"' 'f 



Table 3 

Comparison of tiveweight Chang~s in Pounds Per Cow for Tvo Groups of Covs Fed Barn-Curedand Field-

Av&re.ge Weight at 
Beginni ng of Trial 

GROUP l 

1115 

Cured Alf al.fa &7 

GROUP II 

1141 

Average Weight at Barn-Cured Field-Cured Barn-Cured Field-Cured 
End of Each Period 
Wnen F~ Hay As 

Indicated 

1 ll2.3 1156 

2 ll29 ll47 

J lll8 1151 

Average Gain in Li vewe1ght 

Average Gain Per Period 

Barn-Cured F.leld-Cured 

.j.8 ,llS 

... 9 16 
-11 14 -
-12 /.25 

• 

f 
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Table 4 

Comparison of Barn-Cured and Field-Cured Hay Consumed in Pounds Per Group 

PERIOD GROUP I 

Dam-Cured 

l 3974 

2 

3 3975 

Total Consumption for each kind of bay 

Diff ere-nce 

Average daily consumption per cow 

Field...Cured 

.3968 

GROUP II 

llarn-Cured Field-Cured 

3976 

3o//4 

3965 

Barn...Cured: Field-Cured 

ll,923 ll.9CR 

Ill+ 
23 .• 66 23.63 

"' rr 



able 5 

s .ry ·or Grain Rat!Qn CollWllted 1n Pound& Per Oro· 

PmTIOD GROUP t GROUP ll 

1 2296 2296 

2184 218' 
.3 2060.S 206o.8 I 

ii 
,. 

otal CO!UfUJMd per Group 6'40.S 6S4(). 8 

A•crage Da!ly ConlJlllllpt10cn Cov 12.98 12 .. 98 



Table 6 

Chemice.l Analyses of Barn-Cured Hay as Fed* 

PERIODS MOISTUUE PROTEIH FAT FIBER ?1.F . E. ASH 
% ~ ~ ~ % • -

l 8. 76 19.94 2.00 24.38 37.84 7.0S 

2 9.04 20.19 2.02 23 . 56 37.92 7. 27 

9. 89 19.38_ 2. 25 23 .95 J7.64 6.89 t 
1\.) 3 
er 

Average 9. 23 19.84 2. 09 23 .96 37.80 7. 08 

* Chemical Analyses were made by personnel of tha Agricultural Chemis~ry Department, Va. 
I 

' Agr. Exp., Sta. 
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Table 7 

Chemical Analyses of Field-Cured Hay As Fed* 

PFP!ODS MOISTUPE PRGrEIN FA'f FIB»r_.:._ N.F.E. ASH 
~ ~ $ % ~ !& 

l S.43 16.Sl 1.82 26 • .32 40.31 6.Jl 

2 6.64 16.88 1. 82 25.72 40.78 6.16 

3 9. 55 17.91 1. 86 24,. 79 39 .<:I'! 6.79 I 
"1 
1' 

Average s.1!:7 17.21 1. 83 25 .61 40. 06 6.42 

* Chemical Analyses ware made b:' personnel of the Agrlcultural Ghemistcy Department. Va. 

Agr. Exp. Sta. 



Table 8 

A Comparison ot Avera.go Chetnica.1 Analysis of Barn-Cu.red and Field•Cured Alfalfa Hay as Fed* 

TREATMENT 

Barn-Cured 

Field-Cured 

Dif fereneo 

MOISTUHE 
% 

9. 23 

8.87 

/.36 

PROTEIN 
~ 

19.84 

17.21 

./2.6) 

FAT 
% 

2.09 

1 . 83 

.;..26 

FIBER 

2.3.96 

2S .16 

-1.20 

N.F.E. 

37.80 

40.06 

-2.26 

ASH 
'.( 

7 . 0S 

6.42 

/..66 

* Chemical Analys~s vere made by· personnel of the Agricultural Chemistry Depart:ient., Va.. 

Agr .. Exp. Sta. 

~ 
? 



Table 9 

Chemical Analyses of Grain as Fed* 

PERIODS MOISTURE PROTEID FAT FIBER N.F.E. ASH 
% % % j $ $ 

l 9.15 11 • .38 .3.90 9.32 61.13 5.12 

2 10.20 11.Sl 3.97 S.98 60.02 5.02 

) 10.51 12.JS 4.17 9.58 ;s.25 5.ll ~ ., 
A nraize 9.95 ll .-86 4. 01 9.29 59 <r81 5.08 

* Chemical Analyses were made by personnel or the Agricultural Chemistry Department, Va. 

Agr. Exp. Sta. 



VI. DISCUSSION OF RFf<lULTS 

A co par tive tudy or the effect of ba.rn-curad and field• 

cured hay on ilk production and on changes ill live-weight was 

de for thr$ exp&ri ental riods. 

The data in table 1 shov that for e ch experimental p«riod 

the greater milk production correla.t s with the barn-cur d. hay 

consumed. Group I produced. 
I 

.average of 5228 pounds or four r 

cent tat-corrected ttlilk for each per3.od when they consumed barn-

cured nd SOOl poWld for the period on field-cur d hay. Group II 

produced 5096 pounds of foUl" per cent fat...oorreeted milk on the 

barn-cured ha;y as compared to an av.era.go or 5000 pounds for th 

two periods vhen on field-cured hay. This is cle rly indicated in 

figcwe ·2 by the distinct ~rossing over in the trends of production 

tor the two groups of eovs when th ya were reversed at the end 

ot periods l nd 2. It is of interest to note that these tr nds of 

produ.etion oroea just after th a,econd and third transition p riod.s . 

This y indicate that the carry over eff ot o.f th two hays was 

longer than three days. It will be noted that a definite 1nereas 

in milk production ia apparent for both group ot cows when switched 

to the exp rimental hays at the beginning 0£ period 1 . This in-

or se y bo in part accounted for by the t ct that the hay fed 

during the adjustment period did not a.p ear to be or as good a 

quality as either or the uperimental hal.y&J bovever, no ane.lysis 

was de on this y . The tvo groups of c · s consumed th 



amounts ot grain.. 'the same atnount or hay va.s fed to each group. 

There was only 19 pounds or hay refused by the covs While on the 

fielcJ..:..eured hay and five pounds refused while on barn.cured bay for 

the thTee pe:riods. The dry matter content of the f;1eld- cured hay 

was 90. 77 per cant and 91. l.3 per cent for the birn-oured hay. 

Therefore, the intake of dry matter from the two hays w.s practi• 

ea.lly t he same. 

'l'he data obtai.ned for the 12 Holstein covs used in this 

exp rlment. wttre statistically analysed, and the results i ndicate 

highly significant ditferenees at the one per cent level in favor 

or the barn-cured bay. 

Livevei t changes were noted and were compared as the group 

average per eow for each group of si' cows( table .3) . 'Wh n tiles& 

data were plotted (figure ,3) they reveal a general trend ot gain 

for each group of cows during the periods when they received the 

field- cured hay and e. loss of veight in two of the three periods 

when they received barn-cured hay. While these gains e.nd losses 

were not great within the limits of this tr1s.l , the effect on 

11v&weight may tend to be greater when either barn-cured he.y or 

field-cured hay, imilar in composition to that red in this trial, 

is fed continuously tor a longer p riod ot time. The data repre-

senting the changes in l1vewe1ght were analyzed sta.Usttcally. 

The results nearly approached th lev~l or significance at the five 

per cent levelJ however; aecordin to this analysis, these 

dif f e~ences were not significant. 



Ch mic l analysis (tables 6, 71 and 9) shov mnall differences 

in the oomposit1on of the composite samples 0£ each of the hays and 

of the grain ration fed dur1.ng ea.ch experimental period; howeftr, 

there were noted di£terences betw•en the average chemical composi-

tions of the barn-curd hay and tield-eured hay (table 8) . Ot 

th•ee differ nces probably the most important is that the barn-

cu.red hay contained 2.6.3 per cent mon protein than the f'ield-aured 

bay. Since the grain ration ted was low in protein (average 11. 87 

per cen~), this higher protein percentage may have contributed to 

the grea te;r l'!lilk pr<>duction !'rem the barn-cured hay. 

The results of this study c n rdly be compared directly 

with the l"esults of $lm1lar studies without noting the differences 

in the .method of feeding in ench ~se . Shepherd~ !J,(l7) fed corn 

silage e.s part of the roughage and, also, adjusted the a ounts ot 
hay so th.at each group or oows r ceived the same ount ot dry 

lllB.tter in each kind of hay. Th& &asure ot ditferenees were not 

reported in terme of daily milk production, but rather as more milk 

prodtloed per acre sed on the conservation of dry matter stored 

from the two methods of harvesting. On this basis the barn-curing 

method produced a 7.6 per cent advantage over the field-curing 

ethod in the mount ot milk produced per acre . Slight gains in 

l!veweight were reported 1n ravor ot the fiold-eured hay . The 

greater milk production from the barn-ouring method and the sl!.ght 

increase in liVQveight in favor of the field-cured hay, reported 

by thes authors, correlates with the results of the present 



experiment. However, no contrast can be made a to the milk 

production resulting from foeding equa.1 W*ights of the two kinds 

of hay to covs . 

Morril9on and Turk(l2) (l3) e.nd Turk ~ Al (.20) ( 2l) fed hay as 

th& only source of roughage but allowed the cove to con$um all ot 
the h8.y they would oonsu.mo at tvo feedings per d y . They noted no -

$ignificant differences in the amounts of each kind of hay. consumed, 

changes in li'll'ewe1ght, or t.n the production of four per oent re:t.-

corrected milk . These results are not in agree: ent with those ot 
the pr sent experiment where an inor~e.se in milk production was 

not d. in raver or the barn-cured hay, but they are in e.gre&ment on 

liveweigbt changes vher& no significant differences were noted 1n 

either case. 

In light of the limited in.formation availabl$ on the oo.mparieon 

or barn-cured and field.cured bay, turther vork would be desirabl• 

to give more data reg rding the effecta of the two m thods of 

curing hay on ldlk production and on changes in liveweight . 

Barn hay driers have proved oxtremely valuable for curing hay 

that would pthervise be loet because or unfavorable weather 

conditions. In view or this fact their continued use as a eans 

of oon erving hay is to be strongly recommended. 
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VII . sm.fMAR:t 

A controlled reeding experiJ1u.mt vas oonduoted to compare 

the in:f'luenoe of barn-cured and field-cured alfalfa hay out from 

the same field on milk production and liveweight of dairy cows. 

Twelve Holstein cowa were used in this trial . Th& double-reversal 

reeding method was .followed- Grain w.s fed at the same rate to 

eaeh grotq) ot cows. Hay was f'ed ~s the only sourc$ of rough.agat 

and equal amou.nts of the tvo kinds or hay were ted to the two 

groups of cows. Tho:re we practically no difference in the total 

eonsu.mption of the two kinds of hay . · .Analys:to or varian~e on the 

amounts or four per cent f'e:t.-ootteoted milk produced revealed 

highly s.ignitieant differences at the one per cent level in favor 

ot the barn-cured bay. The bays were sampled at regular intervals 

for proximate analysis. At the tim$ of feeding the barn-cured hay 

contained .36 per -cent more moisture• 2. 63 per cent more protein, 

. 26 per cent more tat, l . '° per cent less fiber, 2. 26 per cent less 

nitrogen-free :xtraet. and ,66 per cent more ash. The eowa gained 

slightly in 11 vewight hem they received th tield ... curGd hay and 

lost elightly in live.veight vb n they rEtce1ved the barn-cured 

hay. Liveweight changes vere not significant when analyzed 

stat1sticall:y. 
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VIII .. con.~LY§JONS 

1. The results of th.is reeding trial indicate that dairy cove 

vhen fed alfalfa hay cured in the barn by forced air 

ventilation y produce more milk than wh•n they are fed th 

f:llltne hay e~d in the field. 

2. Th$re were no significant ditferenoas in the liveweight 

changes of the cows red barn-.eured and f ielcJ.....cured alfalfa 

hay from the same field . 
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Appendix 

TABI.1~ I 

lieekly Milk Production in Potlnds of Pour Per Cent Fat-Corncted 
Milk .From Each Oow on Be.rn-Ou:red •nd Field....Cured Altalf a Hay Experiment 

GRQ!P I j ! ' Cova 1 2 ' 3 4 s 6 
Weeks Period 1 Ba~ured Hay 

l 345.) 237.0 22;.o 210. $ l,2.7 182.0 
2 344.1 248. 2 23;. 7 216.2 177.l 172.7 

' .;25 . 0 2M1.9 2~.3 198.2 180.4 179.8 
4 338. ; 234.4 232. , 216.7 185.6 181.0 

Period II Field ... Cured &1 
l 316.7 214.9 .200. l 199.7 173 .5 165. 2 
2 313 • .'.3 22) . 2 210.-6 .. 199.2 164.2 157.S 
3 305.8 "'0.8 200.0 191. 2 l,8.2 i;s.;; 
4 301.l 212.6 206. $ 191. 5 159.0 157.2 

Period 3 ~bred 
1 317.9 216/7 198. ; Ra~ l 2.4 169.7 161.6 
2 288.2 209. 0 213 .8 193.4 17).2 167.9 
3 281 .7 199.8 206.4 189.4 178.6 156.4 
!t ; . . . 2Bl .~ 4. i91:£ - !9218 ; . YN:Z: flt!~ : .} : tf3 rffe 

GROUP XI 
cows 7 8 2 10 11 12 

' ' .. 
Weeks Period, l Field.Cured J{q 

l )l.2. 0 256.6 229.9 204.3 193.5 189.S 
2 296.7 258.2 233 .7 196.) 190.6 1so.3 
3 ~97 . 2 250.S 2;1. 2 184.2 186.6 180.6 
4 297.3 258.8 2~5 .3 183.4 188. 2 171.4 

Period 2 - Barn-Cured Hay 
1 30;.e 2"37.7 221. Q 133. 8 185 • .3 168. 0 
2 284.3 24~>..0 223.6 rn.4 181.7 .167.5 
3 288.8 22, .2 222. a 18,. 2 lS8.2 166.9 
4 270.) 216.7 221. $ 179.7 1s4,4 167.1 

' Peri.ad J Field.Cured Hay 
l 267.0 2~.j 206.S 172.3 171.4 160.3 
2 258.6 203.7 196.6 178.6 16). 8 l5S. 7 
J 260. l 197.2 19.3 • .3 177.6 15~ .9 158.7 ,, 

2~.; '126:6: \ 175,~ 173/l j6Ze~, · t?61~ 

~ 



Appendix 

TABLE II 

AwragG 'Weights(l)ot Covs for Each Weighing as Indicated,. While F•d 
Barn-Cured and Field-Cured Alfalfa Hay 

SJ;ROU'P I 
Oow l 2 3 4 ' 6 Av• 

Ave 'We.i gh\ 
Beginni ng 
Period 1 1177 1196 l2.3S 1001 1023 1059 1115 

Period l Ba:rn.-Oured tray Fed 
End 
P riod l 1175 1201 1243 10~.2 1036 1071 115' 

Period 2 Field-Cured IIay Fed 
End 
Period 2 1189 1191 1250 10:34 1042 I 1069 U29 

Period 3 Barn-Cured Hay Fad 
End 
Period 3 1159 1186 1238 1006 1043 1075 1118 

GROUP II 

69iji 7 :s ! ' 1a 11 12 .,Ave:·: 
Ave Weight 
Beginni ng 
Period l 1210 1299 1270 1082 944 1029 1141 

End 
Period l Field-Cured Hay Fed 

Period l 1240 lJl.4 1384 1107 943 1045 1156 
Period 2 Barn-Cured H&y Fed 

End 
Period 2 1210 1298 1288 1105 947 1033 1147 

End 
Period_) Field•Cured Hay Fed 

Period 3 12.32 1301 1295 1100 940 1038 1151 

(l) Average of three d 1 weights in pounds per cow. 
I 



Appendix 

TABLE Ill 

Amount of &1 and Grain Fed Daily to Each Cov in Each Experimental Period 

GROUP I GROUP I.I 
Cowa l. 2 l It 5 6 Z • S . 2 lQ 11 l2 

Period 
1 18 15 

2 lS 14 

J 17 l3 

l 26 26 

2 26 26 

.3 26 26 

Ora.in (Pounds) 
lJ 12 12 12 18 15 

12 12 12 10 

11. 4 11.4 ll.4 9.1+ 

18 

17 
14 

13 

Hay (Pounds) 

26 22 20 22 26 26 

26 22 20 22 26 26 

26 22 20 22 26 26 

1.3 12 12 12 

12 12 12 10 

11 .. 4 11.4 11.4 9.4 

26 22 20 22 

26 22 20 22 

26 22 ro 2.2 

• 
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Appendix 

TABLE IV ' 

1 2) Chemical Composition of Composite SlU!lples ' of the Hays as Fed 
Througho~t th Milk Production Trial 

Dry ~:at ter 
Protein 
Ether eriract 
Crude fiber 
ff-free extract 
Ash 

(Dry Basis) 
Barn-Cured Field.-Cured. 

91.13% 
lS.69% 

2.01,; 
28 .1~ 
43 .94~ 
7. 26'/. 

1) The composite sampl s v r collected by the core pler and 

the bale of bay fed Monday, Wednesday and . riday of ch 

week ware aampled. 

2} Proximate analyses w re made by pe:rsonn 1 of the Agricultural 

Chem! try Department, Virginia Agr. Exp. Sta. . 
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TABLE V 

Chelld.eal Composition (Dey Basis) of: Barn-Cured and Field-Cured Alfalfa Ha11• 2) 

Ether 
Sample Dry Mat~er Protein Extract Crud• Fiber Ash 

No. Per Cent Per Cent Per Cent Per Cent -Ban .Field Bam ael!i Barnfield aam ne;is Barnfield 
l 88. 7 89.6 22.8 18. 5 2.8 2. 0 26:2 28. 6 s.5 · 6.s 
2 88 • .3 89.2 23 .1 18.4 2.4 2.0 25 .9 28. l a.4 6.7 
J 88.1 89.5 22.6 19.4 2.3 1.7 26.2 29.6 S.l 6.S 
4 S7.8 89.4 22. 7 19. 4 2.3 1.7 26.0 29.7 8. 0 6.7 
5 88. 5 89.9 2) . 5 19.6 2. 5 1.9 24.8 28.0 8 . 2 7. "J 
6 87•9 89. 0 23 .4 20.1 2. 5 1.8 24.7 27.4 s.2 7.4 
7 88. l 89.6 2J . 9 20. s 2.4 1.9 25 . '7 26.7 8.6 7.7 
8 88. 2 89.S 23 .7 20.6 2. 3 2.0 25.5 26.9 s.6 7.7 
9 M.6 89.4 2:2. S 19. :3 2.1 2.0 2s.a 27.0 s.4 s.; 
10 ss.4 89.3 22. 9 19. 2 2.2 2.0 26.0 26.6 8. 6 8.7 
u ea.4 89 • .3 2J . 2 20.7 2. 5 2.4 25.9 24.9 S.5 8.1 
J.2; ~J- as.6 89. 2 ~3 .4 20.4 2.5 2 • .3 24.6 25 .4 8.5 8.-3 
lJ 88. ) 89. 5 22.9 21.1 2 • .3 2 .-l 26.6 26.4 B.4 9.2 
14 88. 0 89. 5 22. 4 20. 9 2.3 2.1 27.2 27. 8 8.6 9 . 3 
15 88. l SS. 2 2~.6 20.3 2.6 2.0 25.4 27.0 7.9 S.9 
16 ss.6 88.6 22.9 20. 7 2.4 2 . 0 26. 2 26.S 8.1 9.0 
17 88. 5 89. 5 21.4 20. s 2.0 210 28. 2 27.5 B.6 9. 2 
18 88. 5 89. 2 21.8 19.9 2.1 1.9 27.7 2S.3 S.7 9.9 
19 8.9 .3 89.4 22. 2 i6.9 2.1 2.4 25 .3 28.3 7.9 7.1 
20 a212 a:i.t. 22, J: 16.2 2.1 211. 2~ .a ~.2 s 11 :z.t. 

88...J.. 82. l 22 .L .19. 7 . 2. 3 2. 0 - .~26..0 __ -21..4. . 8. 3 s.o 

N- Free 
Extract 
Per Cent 

Barn Pl•ia 
39.7 44. l 
40.2 44.8 
40.8 42 . 5 
51.0 42.5 
41.0 43 .2 
41 . 2 43.3 
39.4 42.9 
.39.9 42.s 
40.9 43.2 
40.3 43 . 5 
39.9 43 .9 
41 .0 43 .6 
39.8 51. 2 
39. 5 40.9 
41.5 41 .8 
40.4 41 .5 
.39 . 8 40.5 
J9 .7 40. 0 
42. 5 45.3 
ltJ: .2 :&~ .&. 

. 40. 5 43 . S 

l) Ten bales or each kind of hay were selected at random, and two aamples ver& taken fro::r eachl:ale 
with a core SEU!lPler;- all samples were taken the sam• day . The 'bales were selected from the 
lots or hay fed in the milk production experiment. 

2) Proxtmai. analyses were f!Ad.a by personnel of the Agricul tu:ral Chemistry Department. Virginia 
gr. Elcp. Sta. 
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TABLE VI 

Carotene Content in Hay (Micrograms P r Gram)1' 2) 
(Two samples from each bale) 

Barn-Cured Field-Cured 

Salllple $ mple 

Bale A A' Bale A A' 

l ,;1.15 29.15 1 16. SO 17.SO 

2 J0.65 ,;g.95 2 18.05 14.65 

3 39.90 40.70 3 12. 00 12. 20 

4 28.15 29.40 4 19. 50 17.60 

$ 31.95 40.90 5 19.95 24.so 
6 J7. l0 31.95 6 21. 90 27.40 

7 .30.90 29.15 '1 21 . lO 19.75 

8 31.70 28. 75 8 23 .45 26. 20 

9 33.60 68. 50 9 18.05 17.45 
10 )J .30 30.90 10 21.00 21.90 

Average .32. 84 36.SJS Average 19.18 19.98 

Average Averag$ 
20 samples 34.84 IO'"~ples 19. 58 

1) Ten roles of ea.oh kind of hay vsre s l ct d at random, and two 
samples wer taken from each b ala vi th a. core sampl r . All 
samples were taken on the same day. The bales wera selected 
from the lots of hay fed in the milk production trial. 

2) Carotene determinations w Te made by p rsonnel of the Da.il'7 
Research Laboratory., Virginia Agr. F.y p . ta . 
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TABLE VII 

Digestibility Coefficients for Barn-Cured and Field...Cured Hayl,2) 
(Five-day trials) 

Hay 

Cov 1 Barn-cured 

Cow 2 Barn...cur•d 

C0w .3 Field-oured 

Cow 4 Fi ld-cured 

Cow l Field- cured 

Cow 2 F1eld-oured 

Cov 3 B rn-cured 

Cow 4 B rn-cured 

Trial l 

Dry Protein 
. Matter 

60.75 74.19 

59.96 73 .15 

:59. )3 69.00 

60. 27 70/76 

'trial 2 

58. 55 

SS.78 

60. 88 

71 • .30 

72.18 

74. 84 

75 .18 

Ether 
l!!f re.c;\ 

16 • .4]. 

21 . 8.3 

24. 42 

27 .16 

22. 41 . 

26.68 

18.67 

14.41 

Crud a 
.F&bfr 
56 .59 

54.61 

57. J.3 

5S .72 

57.48 

54.73 

57. 0S 

Ave e f or four covs.3) • tvo ti ve-day trials 

ield- cured 

Barn-cured 

59.23 

60.47 

70. Sl 

74.34 
24.92 

17.83 

56.90 

57.49 

N-f'ree 
1<;tr1et 

59.66 

59.04 

59.16 

$9.40 

56 .93 

57.95 

58.41 

l) The experlmental ho.ye constit uted th ration; no grain was f'ed . 

2) The dige tion trial s conducted jointly by the Agricultural 
Chemiotry Department, Virginia Agr . Exp. Sta . and the Deir, 
Husbandry Dep rtment, V.P.I . 

3) Four Holst in cows v re used. 
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