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feeding ti-encb sUoa... ~eeding of silage ts labori.eus:, ~1-. 

Gad· 'llltg~t.. 0., pb$S$ thfit\ .~ ·llt.'4 b-,n ~. ~Wl.7 J.s 

the ca:vatabUtty he:twan this STStem. Gt. ieadi~ sU.ga ·a.no:. tb.e C:t"JWS:' 
• 

•t1ral. teetllng habi.t.s ,anti perE~ •. 

Queattons. ~eiat:ive tO' c.G11a' teediag pwfo~ at'ise mainly ~· 

~ £Mt,. tut mabge'>r apace of: ~ ~nen. aU• la limited-. Thia is 

,c~lteQted i"uriber t>y tM tact ,aei lb ,wdfW to ®*cl. ;fi.ilage f'lBv•• 

·et ~ilk it Sa neqeufft to ~ cnnt ~.•a to, 1tilap h. t.o 6 beua 

prat'i~.1s \e ~.; \lbeD :~· have .$.ecea, tee $ill.- 1'1-th only. a 

. l.im1ted amount ,of ~- esmce ~able att.. lnilld.ng, ~ ·natural 

"social ~tt, wtthi~ the ~ may p'l'Went ~· idvi~. fr• e~ 

imimJ:lg. s!J££iei.$nt .aila~, . ;J.ri:th thb que&ti.ol'l ill mind a atud.y waa 

i.niti~te<!i te stw:lJ' cow feeding bebaviOJI' es related t.e thta ayatm d 

At tho: present time n b1rge ,amcu.nt. of alfalfa -,. ia baled afte# 

tield-oultillti. and sw.{~.a ill la:Jrge ataoks 1n t:m mows, of ~~ ~ mattd 

.and nu,tri-ent, losses· et: bay due to. ~tut. oeing am attbsequent spoil.•· 

a&-e it! the 11°"1 probably arG ,mu<Jb greater tban ls genefalt, :re.al~d. 

Since 'too stG"ittg or· ·har' baled itt the :tield o relirtJ.v~q MW::r th$ 

~vent a£ ·t;'f;q mat.te,r aud ~ient los~ea baa not betm. detel"ld.nea extetl$ivel711, 



It. ~~ that· farmon, t~y SN, ~~ •• lone ·Of baled 

hay 1mt ~ \ta& fielti,, omy 'tio ·1me a Iii.eh ,-.t"mntage af too dey· matter 

· ami m\Vbnt# later 1n·atorage. It~ &wc~abl-e to evalua-te tbe

exwn\ ot sueh ~i'tit loaS&S m&J'Eil pr~lr ~ in t.he. past in ~ 

to pra::mte ~e illt$Ulgoot hq s.~1~-

~- pul'.P~ of t.~ inv&iti.gat-i.tm. ft$ °kt ~ ti:ffl' eottelafiiGD 

bet;11~ \be ·dr!I .tt.er ad the nutrient l.use• cf baled alfalfa ~ 

and ilhe ~tura c~nt at ttte ·tllle et denge.., Ji see~ -ottject:t-va 

was to &tudy too ~aue ue, .. n tile mol.$tu.:re <HJ~ at \l\t& time 

cf ~~e a.mi tm -~ k:~p~ quelities or b;Aed alf-1fa hay. 



t~~ a»d ~ (ll} liaW t!1e fr4lcwtng epi~• obtained 

hy.irlt~ewa with. tamet"S, es the t-ea$OM wey ~ ·QP~~a d9,Mt 

t,:el:f..J.'~ed sllaiiet (a} ·• ,t.'l'tlc.th space mtlri be provided. for, s~lt-4."ee~ 

.as· h~s .Qlvmya been uaed when teedirlg 1a l:mnkaJ (b) ~Offlln cwa wUl 

guai"d too feeding area and keep timid caws t:rom eat1ng (.c) it is 

jl!-st •· ~&SY te b&ll ,sUaga· out or t~ silo as it 1a to haul the ~ 

wbicb 1a wetter and heavier; {d) catiile m.ll nt1t ea:t tlm rac~n.e4 

atIWnnt. of hay' if they h8ve bee ac~ to ,aU~e; (e} it is, impos-slbl•· 

to .;rt,;tiOJ\ the silage 'When ~t< .ii$ selt....f'ed.: i'~rs who~ ~f'4eed-· 

ing sUa~<t;t ~-er,,, bad tblJ op:lnlt;t1 tb:Qt nt»'1e of t:hose. Ml'e ulid 

liarmi<mtt (22) repcrt(itd that ~ s.U-tseding on a J;"Gtnd-~ 

clock basis# 2 - 2.,$ QGWS COuld feed per ff~ aectitffl foot Of f.eedttsg 

~·"' ~oog (2) b91.1e,tted ~t a.s animals could eat, .,pel' f'aot. el 

..,.,i,·>t.,. ~od A4'..t-.. 'f:',,:;m:.:.v ~-A :!'.';..-..t.. · \,'~} .J.,""'4--dc ,.f,,j;..,,.l!,, !l'·.,.;t.~,-.t -· . .-1. ,ii> "' a, ..,...,.., 1111~~. ,,,~, auu ~·vv.a.:er ~ .. ·.:,;-v:- ~-11 ;.u;(W.i.Y'Ji;Gftl:l!U ~a ... 'ffl:Gl'G" 

believed l animals ccul..d · feed sa\:latactoJ"lly per ff)ot or feeding spaoe •. 

Tw.-~ (W):,, duriog Ilia ~~0ns# el.lowed lb, iffl)he.a ·ol spaae, 

P'W' a~.. 'lhe· ~ilage being fed duri~ tiiese obsewati~,. ,=-nt·\• 

was lOl»E; cttt gl'asa and the cattle spent conaieterablq ~ time obtain

ing their fill than u· usu.ally ~~, Ul'lder ~ !IN•l.7 ~ condit:l.~ 

with chopped silage., 

Zsmq and llrotfk&r (12) .recommended that fd,1e feeding ~e be coa

structed w,ith the bot'toni 18 Lrumes solid. ~· found th.tit <WWs will 

pull. t1'"esh sil&ite .from tbe pile ~a long as it ia m.tbin necn. ·~ 



but a de~th cf .lo$!t tlmn 6 ft.,. is .not .reeQinmttndad. :i'~ner {h6) re

f1(Jt'ted a silt} d~ptb. 0£ 6 fl,. ,ras ;u;;st desi..,..able,.. H~ totm~ tlurt a stack 

th~t tbe obset"Vt1d .an!:m~Ls aveiragad l?,.6 entries i~tio trw foedir1fi m,en 

par day._. t:1e f'oumi th~,t one itidividual .fed .36 tiri.!'3a in one: 24-no~ 

t"ep'Urtm\ that the heli'd 'Was ve,:y cont~d. and that he· obsa:rved no 

r11sb to toed,,, iao hwnitJg am "U'ex,y little bull;rtna of ~t!;r kind.. It · iin$ 

evident, houever., that acme .of the am_allel' ~mu •1t>~ be1ng ke1rt a:way 

fr® the £:• by mast.ar eO'W$ s~netl.ne near, t.he. silo alth4U€:b not 

feeding. 'ibe &~.neJ'al eoodition c£ th~ hv~·d iti:,p,:~ved and the ail.~ 



between S a.m., imd ll ~.ta.. 1be c~ ete .32*5 ~ 22 .• :la of' tJ:wb· 

ila:11;1 ~ and m.la{tf.i:• ~u~et:i,rel;r. betmen the lmurti,,t a p;.m,., and 

l a.m:.. VeJty little .ttDughaf~ t'!OO ·.~ be'\tJ:eefl ) a.m. and 6 Atli4·· 
. . 

1"mr3 ~1!&tld that the time. spent oot1~ bay' wam, affeo.teo. ~,dly 

b;r ti'le evailabilit'f ,af a11a1e<1>. t'lnen ,i~(t w@, available_. °fills ~

speent loa_s. tl~ an htm:r daily eat'ttl£ ~Y;, but wben no ail~~ was 

available_. th~ cons Si:e:n:t lltOrtl thatt S nwrs · Gally ~t t~ bay f'eedeJ'-ar. 

Porter (.3$'} oos.~ed 16 W-)'1" eo1;s: '.Whi<:h 1*:td tree , aec:eos tc both· 

t;;voil ~au.a nay. and alf~l!~rcmc flilai.e.,1 1n addition tll· reeeiVini 

ti: lb.,. (,f: m.1Xea c1;1neentr~e.. He observe-d the ~~1: a-utiv1ti-es !or 

oli...e. 24-m::iur period and found that the , CDWS .averatsed 31 minutes eating 

hay antl 164 minutes ea;ti~ eila,&'e daily-,..· ~- aver~e tim~ spent ,ea.Uq 

p~ ~ntey ?c3fJ. l.3 a.nd 2) r~t'G.'.a !or ~ alld ail'!ge, re~ativeq:. uon-. 
surapticr.. waa cbedtri o,, bu.rtk-teeditJg ;01,1 a ~'i)attatt;;> _.. and he J:fJW')l.j 

that the avcra,z~ coMumption wa:,. lS...,O and 41-.7 lb. at b~ and silai••· 

V,t;specti:velyrit i~ eo.rn silage '~aa ou.b.at1tuted for ·the graaa-leswne· 

ail.a~~"' :sU.ag~ consum..ptic,n ihcriiraaed ]$.,). lb-# Wid1e nay eori.s1.U11pti@ 

\lt±$ lowered e.o lb,.. !e ohsen'ftd that s arwrmb ate hey only O'ne& 

d;air~ the W?fJ:r mule mm an!raal at.e ~- 10 ti.mG& dw1~ ihe 24~ 

paY.iod., -~ -~ of (}fltl'ies poi- da1 to ,tile tSJ.age lee.ding area 

varied froit. ~ t.o 1.$, with. • var1at-1cn 1n tha toiial Mm~ spent, eat1ni , 

from lJ2 tc .300 minu.tes. He ooaer.ved l pe:rious. of :d.1.~e t~edt41g 

ac.tivity .• ~ .. £ilr$t· of tuese n•e i.tarl.y a ·the ~or~ f'ollo~ 'i:1¥ 

tw.c pcrioda of lesa ibtens1v at 12 ~"'Mani! about ,4. p.m.. 

Castle ·.21 !!• (S) ·noted tir1c strikins i-ogulanty ct aati_na ltab,1.tfJ, 

o:£ laot.at:tng oowa;, e~~e,n ;Jll(ier eor •. ta,tiona ''ot var;ying tGe(l~ ~ and £i.an,,.,.. 



one i.n tl'\e mornin©: ,and ene in tl1t} e:vetlirtg. 

Beroasek !!_ !A• (41 observed tbi!i' feeding activi:t;sr of eattle under 

iYad i10 prot.ec:t1:on from ~wmn~ r..eat avel.'aged 274'* 69 arid 100 mimte$ :of 

,€.T.eraing, eating hay and eating ail$,ge., re#peot:ively . ., .1\oothei" grou:p 

that 8ad a loafing sbe.d av@ilal;)le. for .aurunwr sheltf'J." 3lpflnt. 312.,. 83 

and 18 minu:tes,, :respecrt.ively .. 

iiancock (16) 8tated that ~n ou:tstan;;l1ng fe:atur~ ef the grazinM 

behavior of da.il'1J cattle waa its var1al1ilt.ty due to inte,rnal and ex• 

ternal. conditions- or the ex:hernal .facto.rs,. cl:tma·te {ir1 a temperate

zona.} vms thought to be l"elativel.;y unimportant,. 

Seath and .tiiller (J!J) .;reported that cows olt good pasture in warm. 

v1t:n:i:tber grazed t~ times as much at nigb.t as they did during dey

light.. Xbese, wwtc:e2~s and liancook and Wallace (17) found that hot 

weat11or depx•eased eve:r:'all. ~;razing time, but tiid not alter the day and 

night grazing ratio. &ath a:nd :tlliller (J8) ,1;ibso:,."Ved that dau-y cattle 

spent, about 2 .. !> hou.rt1 grazing at :nigb.:t to every daylight hour sptmt i!i 

the pasture., li:krr1evor;1 imnccek and Wall~oe (17) l!'Gpo1rted a ratio oi' 

6. 



A -.v1ea of sh 72~ ~a\ion perto<is \ff:l,re. made. at \he 

O~om8 ll:grio~.ta.:ral and lieehanie~l College dairy :f~ to tt"1.1q allaije 

£eeding tte:havi,Qr ill. a •U•teed1n:g trenob. silo.. ~a\i.om were 

•a• ttsi?tg a ,eanoreu tl'Oaicb. all$ ~t. wus 10 £\.., wide at. tile ~'ht.ct' 

12 :ft., wide at ,be t91 6 ft., deep and JS 1:1;,. lon&• the_ $1J.,0, was 

eol'9tructetl i.11 a bank :in :r.loh a wq thst too fl~ o£' the aUo was ea 

a greun4 level... The fl~ ~ti a slope, -t>,f Gile- tmm ptr four .toot, 

etmatr114t\td \o ~ain tevtsr4 the open e~ -of the lllilG• A s•Ud botte 

A-trams t~ panel w:lth tt'Wl :head~s ..w& ~nd.e<l £»om a pipe 

w.at:1nt :Or>. the top edt,"CS ·of ths silo e~ • 

. $be silo ~a3. filled 'id."h s.-gbum snaae fer 'ff.inter f'eecli.ng stadies 

and vt• vstcb eilaff.e t• s~ ::!tudy. The palatabil.1:t;r ot each waa: 

reai~ ~'Cod~ and th.a. tb.7 matter C<>nknt of the ~~ .and vetch 

sU.age ave:raged 29,*-,6 •and: 13.~, ~~pe'$t1veq •. 

i'he ,eondi.tiona duri~ tiie·· vm-1ou ob.Bol'wtitm periooa wero as 

·toJ.loW.at Un., l:, Il ne:aa i:ri.\h ~r aocee io ~ sUageJ ire., 21 

18 -~ vi.th 24~ aGC$N v s:OJ"gb.lm sil,ateJ No. l.t 16 head •1th 

2h~.JX acoeu to •~timm stla~ and lw q-aallty p~atrie nay; lie"' ~. 

13 head ~1.th accessr.t tc eordfflm s~e ill 4-term.te 6-llour periods 

(12 hours pel" d•) and 24~ ~~ss to la Q.tl$11ty prai.r.i.e -llay'J 

n~. S',, 16 .uead with a~ aaylifll:tt a(;<:eo t·o soi-gbs s~ daily 

and 24-nour uoeaa· to low quality pr&Uie MJ'J aoo iio.. 6-, 2-S head. with. 

24-beur accesa to -~teh sil.at-e wt no hay,., 



·~ iJzf.ft five Db~ation periods W'..aN e~cted 1Uldei' wh~r 

:feeding Cefltliti!fNJ:a wb:Uo the last :o'b•n.alion ·~ d•ing ·the e:~r. 

'lbs prairi& hay was .a£·· .tu• QUJ.1ty and was .otfttl'ed b• ohoiee 1n 

· ·~ of conawrip\cion., wt.th Wi;lfigil bliWks beibg ~ pwi-Od~ .• 

tli.m1\~ ~ of tJ-q bemooa aml native p~~ pa$$ we1~ .avaU

abl~ a~ all p&l"i~ of o~ati••· •u ~ei wel:'S :made in the· 

f~~ rou:t.ine., at le.as~ ~~~tt days wei-e sllowed r~ ~~nta of .. 

thtl e~ bef~ ·obSe,nati-o• ~e made~ XI~ 7a-h:out obsenat10Jl 

pel"Uid (WilI:tifsted Of tkfce ;~~ C~imttrzw U\ohea epr,ead over ) 

to 6 WV•• 
l'Jq ·(,tna. am 2-y~d br.ed. hei.l"ei~ •~ \Wed 1n ob.se-rv.1ng ilnd 

rect4"di~ :t:eedlng. acti•J.t:f., 1lle tuat w:tm.~r ob~c1ticn period. 

uwolfiGU eleven hood• inelu.dL~ five, .liQlat.eJ.n. beUers., and. one Holstein• 

two Gi.tel"na&;, and woo Jerser ~r cowa)fl< lhe seeono,,. ·thlrd and £eunn 

observations Q®oerned an ,addttit.lPl feur Cl~ey and turee Jet.'atq 

~ ·COU;11; ne:t.·we the t,ovta ob.servat.ior.i., om m,l.atein he1fer ·wa1t 

replaeed t;y· a dry Holstein. e.w. '.I.he Atth wintw ooaenation 1nvo1ved: 

au:teeu head,., incl'i'lding !"our fiolstein ~if~a,: -amt two Uol.ateiD,-; five 

Cuel.'nsey and. i'ive J~sf.fl· ory cows~ 'twen:t~~tivo y-ear11:ng beli@s· Wm:'e 

ob$e::tVed, 1'.n tfi.e. ~ stu.q, 1nclw:l.1ng ,one llola~1~ e,e,qn Guer1$eys, 

eight Ayrslllves- aud r&ne Jerseya. 

13:aoh ow was positively idanti.tied by t:elor pattern or. nutib:w 

painted ~ tbill r-ump .aoo all. e.ntrt1Sa to thw ·~ .~ tile t.~ spent., 

feed!~ wa1~E1 recorded a't mwte 1nteN.als,. !iigbt .idftnt.ii'ioation. wa, 

aided by the· use t:Jt a uat~(l'flaJ"~ lantern • aut-amooils lipt:s ... 

Can,.tul eaiiima11i't}S 1rere maeiD with r~spect w silage cc~'tiion.,. 

The ·e.molUlft ot top ~oil.ateJJ· w&stage and refusal wae carelw.17 determlnecl 



try v:rei~;hing,. l~ silage a.vaila~le w~s dete~itiooa b'T ~lll;i~ing the 

pack an(! c&leula:ting th~ w~i~ht1: ttsit1g; concUZ'l'tU1.tly feterrdned density .• 

'?lllG l.aber ret1uire1nenta ie:r se.rvieinf th0 sil0, wore re.corded. 

Clima.1l'Ql.o.gieal data f:rt::m the ~tillwat•,, Cttl~boo,ut, st~tion : ·~.J'.e. 

~,k~n trom tlw ~eecrd:a .fif th0 iJrd .. ted .at.I:rl.e& t~trnent of Ccmuisr• 

1Ii.th sOJOO lecal .oenditi.ons roport~d tl1,1ri~ observations by th& 

root:i:l'dor:., 



~ amount ef tilc!e .spent eatsing \vt::;a; the- primary ,_.itm:-ien uaad 

in evalt1attr1r-:; tb:fl td.la~ ff:.1eding behavi.or of tb;e intt:tvid~als obeiwrve<i., 

'?he t'lata relatiV$ ~ feedlna; beb;av1or of the antma:l1it oife~d ao:r•gh• 

aile'~;o ~,:re ahtmn in 'i)v)le 1,.,., 

ttnen the $ilt> acce:ss t.ime w~s 24 bt1:urs, tbe avera"'e daily silage 

ea'tring tims per &riimal w~ 107 m~tea, bitt the t~ v-ariced betwema 

®~'$, {10t1 cl.•1s &Ol'il O to 25'.l minu:tert.:, Iooividtials veried .t'r0m day to 

da'"J' ~:e, nrii¥3h aa 19) D.dnut.e.$. in t11e time tllliiy spent . t~.edt~. Tns ani.• 

e1als mr&:rctJj~d 5, •. 6 efltriJ:,:IJ i:nto tlta a:.ilo per dtl'/f and v~:tet! i'rcm O t.o 

19 .f.mtrie-:... c,ne tnullvllel<.iel. entm-od the silo &i.it;; t~a d:uring one 

2k.-.hcur pe:ricCt biit f"$sd 19 tinl©s on an:othe:r oeeas.ion,. LUJ:>i.ng these 

,ebaez,v&tiorm. e.m .~udmal:. aVeft•aged J hotlJ"s ~ating in 9.6 enstrie:s. to 

the silo··. pf~ day while thvi other ertireme ave1~,a11ed only J6 minutes 

in l.$ e.ntri.ea""' 

'ibe feeding .Qf lt)W quali:ty prairi~ 11~y ~1asoo t.b.e sila111 

feeding aotiv1t:r ebotrt 25i(,.. On the a:ve:r.?,ge, t:,,rJ less tripe we.re ra.~de 

by ,scaeb a:r:J..!r;.sal 't.o toe silo da:Uy aitw ~" }]£t(l b~en. m.~d$ (lv1d.l.able,. 

'!be avert.:i,ge .f~eding t:iime pr:ir 01:>w w~s d(lcree,eed markedly ¥1~n the 

silo access time t1t:1s d'aereaaed,. Wmm tlle silo wim opene11 1b alte.rnatu 

6,.boi1r periods., th.~ am.male. spen.t an; ave:rifi;ga ot 11 miwt,ea fe.edi.ng 

pe1~ day.,. lti'lle individuale a.pent a half' .ho'.!lr or l.e,sa: eaeb .:ilrw, witb 

one oi these e.rl;cb1g i'~ only one m.imte dtll"ing three &i.ya of obser• 

vation., the sllo \lZ.tiU o~ned for ouly a bCta~s d:Uring eaciii 24 .... iwur 

~ried 1 the ave1~aGe e:a'ting time per animal. w,rts <mly 68 l'ld.mtes, •. 
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Widesi i.mitndaal v&riat~.on 
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~ ai · en·. 

ill\h S mott t\.-llPQ1ve, w,/an~/da, 
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m:Ln., :l l l l 1 
max* 10& ?f lOl 91 1S1 
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mag. ;;~ 6.S 103 ?? lS1 

VJJ.deet tndtvlt!u.d va-.iation . mtn. l. l 1 l 1 
. . rlalh . 106 91 9' tl 12 

,1: i!ii"fH"ti!f.1 _J!1:!i.J,i.r1tn •ur.t.a· @.··•*.ta"· ~t.rn· .. s.1 .·;.:, . .. 4 t,lil,~. ·, __ ·1· ... -.·. · ·11t. ·· · · · .. ·r·r .. ,:t· .. ··J -,.,:z1i· .. i·· -t· ·v; : . ..-·NiJ\11..1.·~ 

· ,.. • ObSe!'Vation l .t.nelu:tios .u ,ani.tlsl~, all ot~r& 1ttalude 1, anm-als_(fi 
b ~:W.lve•h(IUX" acoe~, 1n alternate jj.,;,J\our periods.. · · 
o Ou.e of th& S most agpeetJive 1~divWuaU was rmaoved f#r<:vffl the upwmen1, 

the •erai,e ia bt!litid -. the 4 most -pe•a.iV•:• · · 
J; 
• 



ho iJldivi~., however~ f~e~ to feed at. aU. uur.illg 1ihe· ~ 

da,J'S ot ~ati~ wbile anothelr individual ate for •nlV ibree· 

• ~,t.a relartive t,o ~r ~ are .,res~ntoo in ·fable. a.. 
t;Um 2!) beit~ .teedi.Jlg · on v_e1",b sUo~e, \be t:tnw spent in tba silo 

pe.r ei,ti,, w~s only~ 1ui lo~ u that d.)&e:ned ttith pr1:rvi•us goupe, 

with 2k-bcur ace,uia,, ~t,· th&re wa au -~ b the· number ,o.f' ~ 

-enwie$ into the· silo.. 3ev&ll beiters spnt «e~ two ~ .eating 

•:U•ge ~. wllile five head ate f0'1 len tltall one houl'., One animal, 

spent a tfltal .o.f ~ 6 mtrat~s fl&tlf!g ~lini n ~- or eoaervauoa. 

i~lo J ~Ma (lat& ioelat1.-.• to the utiliaatiou ot· the: silo 

access time ·~. each o! tle sb ~atM,ti pffi~ 'Bw ai• :of 

the allo aJ:ld anN:a-~'ri et the r•t~ panel ere Rell that fl.Ye 

animals· could. feed fl.de. by mi-. ixcept· 1ft the ab:tll ~s.tc!O'n, 

nve mlbltlla •n eldal Gba~•e~ eating ~ the ~ ·t•• ~~ the 

sllo 't~alif epen ah ll(mrs ~ ald 11 or 18 ~l.11 bad •ceas to th$· 

silo •.. :t1Ye ~al.s t~i e:t <mee ,~ noted only eiJt; times f:o,, a 

•tal. of 61 1tinutee dilri.ng 21.6 hDVe of ~ng. t1J.th l8 ard.r..ta 

thtl sile ··was u.nneetl ab(mt 2:Sj :or the \~ am used bJ lea• t:hall ) ~ 

ula ab.out .~ of tbs. time.. '1bttl -dist•ibntich t'ffl"a about ~ same 

llihet• ,rm »oti ~ ~ available lb addit:loa t:o tbei ~,:. when ~ 

u~s tbe '¥.ta& decreased te i • 12 hwrsJ; \be ail.fl tms e\cS.11 uMsed 

fm: nearly~ ot the aecesa "1tie1t 

iii;~ 2S' head feeding &urlng the a:WD.fll&r atudy, U. ,.u. waa: u~ 

for~ than lJ houre per day ... 'lhe Gilo was filled ta ca,a~it7 J~~ 

of the Mme. tkat ,-v fnding ~1v1t7 was ~ned• w1th ~. • f~ 

heal ea1.~ d\wing; b.0% or V.t. t1-.-· !be:· ~· ~ lb.at ted 
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15 ... 

'Wnile atW at1,i:mal was £ea.din&;;.·· was ,;,.,6 anim:~ls!jO· . 
. -

:ft1e first of these,. .au.it aftew ~s®, was usi1a:lly cnarai:teri0.E11d bey 

hoav.1 1:e~ding. by evm:•&1 ani.ix~Sr. '¥he resiilt 7Ras a ~e.~te-r than avt'f¥

ag.e ~· oi:'. e1•~S' irrto the s1lc.,, but leas time . ijpent e}atir..g, per 

entrrf• :t'ile' ®e,ooo peri-Od o:t ·ai.rU,vitv b~gan nine: hours .after su.iu-is*'· 

peri.~d. afte:t."· mib:lnigat, v.iee, tlo.l"Ulally le:sa tntensif'ied arid wa:1i ottan 

the x-esul.t .Qf flied~ .aet:tvi:ty .Qf tht1Jte ap;u~u that bad i'.ailod to 

teed in too e3Ji"l.ier perivtls., 

1n the WJ.nteir stndiea with 2:it.,-tun:cr access 'tt; ·3Qr·gtrum. ~lilat'e oot 
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Hourly Feeding Activity {Minutes Per Cow) 

--- Winter feeding, sorghum silage, I I-head 
---.. - Winter feeding, sorghum silage, 18-head 
----- - - Summer feeding, vetch silage, 25-head 

/I 
I \ 

I \ 
I \ 

I \ 
I 

,.,f\ \ 
( / \ 

I // \\ ' 

,'_ I '----./ 

" ' 
" \ \ 

... \ 

'·l . 
\ 
\ 

\ . \ \ \J,' \ ,' 
' \ I I ) 

\ I \ / ." 
\ / :;:,.,,,-\ I V I I I T I \ ..J I I I I I I I t" - - - -- - I I I I I I I I I - I I I ' 

O Sunrise 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 

Hours After Sunrise .... 
°' • 



~ the cbsens.tioL'lS; made in \bi$, $'hl1dy it, ap,pe-amd that silage 

feeding behavi~ wa& quite l'andfD in 11ature. '?~." re~ts a.gree 

With ~ flfidinga O! fttrnei- (Ji6) and !~ ()_$.),., liWtl d~1hg ·the . 

. ~ ,O"l l.1mi\ed access ~~e ;were fdlJ.\es ~n uo £~~ aotl.Vitlt 

ua1l ob.rod" Con&eqi;uantl.7 it wu · d&.!i:i.a'1.lt to und~taud w:a, mwtaitl 

illdid.dmwi Jl4We ao &er,to~ e~tailed ;i.n tbetr ~at.• Gt #ilaga t'~ditlg,,. 

It did not ~ar tbat • •tkel" activtt.1 in ~ f~ ~, sholdd · 

MV0 ·~ .fll6~.e alt~tion thatl ·~ llilaga feeding. 

!"oo aize f>'f the silo and ~an.gement ol' tl1e fe~ panel ·~ 

au~ ·that. S .am.r.tala llad &m!>l0 ~ tco fwd, &lde b¥ aid&, but this 

W!W $€!loom obfi1:ved.. U.ost otten £r.om l ta l ~. were in tiae aUo· 

at. one t~ ,evsa. while othws appeared t,(), ~siNt · enwy., 

7fbe aocial. ordel- of tll£l · arlim&ls app~eut;q aff~ted the sU~e 

l.e~ beiUtvtor GE th$ gr~. In the fira:t £'i1te ,obaervat:1ons ·the 

&llillala were eu·i"J.y ra*6d .in; ·order W: df.W.tinanee,. 'iiibeMV'.C' t.hree fill· 

more· an~s were ,t~Juag at thtii ~ tim• the $\"O~lJ m~l.1 al:ways 

oonsisted &£ ._GNJ o-f a &r'Cl-Jf of £1W that led 1» aggtoeaeivemsa 

and ·operated as .a elique,.. '!twse fi.ve «nimals avel"ag$d .one· hour ~ 

silaie feeding time tt~n the ot~ imitvidu.als in the st.ud,f. 

t\'hen the silo aecess: time l:t- ~-ed. beta 24 ~- the, group 

ct mo.st aggressi.ve imividuals e:01ltinued to feed at about the &ame 

rate as pr~viousl.7 while · the aver.a8$ da1Jv eating ·t:i.mtl et the; ot~ 

anilDals \"laS <:laereuad ·W!J1!y· ~ectty., 
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The three rio o oL re ding activity sered· is tudy 

by stl a 

di t ly 

~t ~ (35) 

tot 
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diff rent 

di he 

indi 

t o o rv d by Porter (JS). b t did 

of Cas le _! _. (8}. It w pos ibl 

C ivity bav b en 

re llo ed to f • . c ttJ.e observed 

d t eir 

tivity ocoorr d n they lo 

Ukin . ct ser din thi by 

o- or had 2 our ace 3 
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cattle. 'l'i ariod es observ tions in,; co 
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J ly lJ., l ,4. 
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Das:ter;e dru, to s;ill~ze .. tm--ouglt the feali.ni; paael. was negli• 

· Gibl~ witli only a miall £tt:1trw:nt being s»illed as thre ews nt~ 
£loom· th;g he-ad-ho-le$" A.$ ttm- a~la--~ th~ _Si.lase le~ae t':r-• ~-

pack a small ~nt ci: silago d:roppc~ l'O the flGQr iii be'.bi11d ~ f®ding 

pa;r.el .•. 'fh.ig matmvlal aec~at.ed .• sine, ~a eows ep~ed to ~.fer 

~ting ~ •Ua:ie troni the pack,.. The .aec.Ula'iilated ~terial wri:, ~eiuvVed 

~ week \Q ten days in ·ol'der· tc- move. ~-- panel f~t·d ~Q that w 
nowslfQuld have easy aec.ea.s t:0 tbe -~~~ .t:st®latos ~ the ~nt 

ren.\t;ved var!t,:d bQm :, tQ ?~ oE t:lle totail aUase avalla'Ql.e,., ii-de 

s.ilage ~r£'.~ :fed: 1.rJ. lluttk~ to othe1' anilnals and waB -~-~ eaten~ 

'I:here was a;ame evidence ,or a;,'l(lila~e in this ae:~luaulated loose eilagfl' 

during, pcrtocls r:4 •~mer· eathtEr* . 

. l'he .exp.0$e4 end ct t'~ ailez:~e paek did tvJt appear to w.n'fer a?V 

spoilage., Thf.J-l"li' ~- :$&e dl.~1~ ·Glut, but c.ftly m tll¢ _o-~t~ aurface 

and i.t did net ·appe~ tin at!eet pa'lata!>Uity ,.. :fbe drflng out of tbG · 

~~oo s-:trtac-e dori~: the sv.mmor '2:as no g:rflat~ than during tbs· \>rl.n

teri be1-rover.,, uw1ri;): a:tdi,Ials r;e1"~ tee¢\.lJi aticl t~ s-U.age ·co:ata~ mwe 

tt-0itltUl'e during w ttMimer. ~e- avers.g-e wptlt ot· t.ep spoll:a.iie waa 

foiin~ to be ~p.roximat~ly- 4 · Md · a inches 1n · the vetch. an:i $Ore~ 

paots, rtspecti.V&ly,~ 

Not over; ~ honr ~ lab~ p~ ~ to t@ ~- WiliB ieq1.~ 
. . 

tit) clean oft th~ top $p:ai.L"?ge and raa~jut. the f$ediflg ~i.. · ~ 

floor area of tlw open ,eoo jf th~ silo waa £e;arted O"..tt. t'f1tb a tra.et~ 

lll&lln~u tleraper 1:n a few minute~ about ,or-J.Ce mo~.. Little accu.mu,,,. 

lati.Qn of manur~ · ivea observed 1n t.14a ~rc,a: since vcey lit-tie lbit!ll"i!Jg 

m' tlro eows :watt -egperie:nced* ciouai.dt.ttl14ble. droppi~a ,aec~Aila'led a 
the viei.nity -ot· t-he allc,. howevet'.,. 





Aceordi t Sbepllord et al. (40) &out. 90% of t to-t hay crop - _.._ 

field eured 111th a ood e of thia ount bein stored .int: & 

bale 1'.or •. nere bas een only limited work reported r ative to dr-y 

a.ttei- and nutrient losses resulti tr t baling ot ei her a par

ntly OUl"ed hay or cf h eo 1del' d too greeP. for baling. 

- ny workera (1, 20:, .)2) feel dry tter and nutrient l.ossea 

are just a ortant as l ossea in qttal1ty , , alt ~ugh t.bey are ot 

generaJ.l¥ r c n1 d . 

o! le vs w i.oh j.a t portion or e crop 

richest in dry atter~ protei > vit iM, and · inerals (27, 4 • 

··1erc (27) t t d tnat loss of valuable ·constituent o 

ceount t times tor a m ch as half the value of the Cl"Op., 

epherd et l . (40) indicat.ed th t leaf lon :v ra&-ed J .s, hen 
' --

the had not . n exposed to rain• while that wbieb had ~f. r d 

fr ah as aaaooia ed itb nearly 7 loaf losa. 

Zink {SO) found that alfalf hay l.eaves shatter when the hay 

con ent appr be . JO ., 1 n le.aves hat red, th ac ual 

oisture c ntent of the le ves as abou~ 10%~ hat on. {47) 

f<>und the o t it.able 01&ture level was 20 to 2h ., hep t,,rd ..!. !.!.• 

(40} indicat d that tbe is ure con ent a old not ceed 25% t t 

hstedt (S) l'eported t t bal.i alfalfa with onl.7. 

2. ID :mo tu:r: r et ned the r sb · ee eolor o.t the hay and a it 

nutri ional al~ tan h baled at ei · r hi r w 1.o r 

conten s . ob.st t •s (5) ta 1 of nutritio. 

21 . 





C burn t al. (6) found -- ced 

.6.9 1o a ot dry tt r hUe in ator g , with a 2-S 

hay w~s found to ve lost ) . J crud 

protein,i 16. 7$ n1troge free l'i ct, · nd 8 .. 9% &thol!WO • ..A'!l'T.,..act, il& 

o! J •. 9 and J.l , r ctiv ly. 

d re ' a pro ounc lo s 

' ied les, bu hese los ere ucb 

ch er dried rapidly. 

ured hay had a ch h" h-er 

howed fur er tat 

ord1 fie ar eonten , t n b 

dri d in the maw m r a 3 ek period., .Arohib~d d co- orkers {l) 

found tha l sa of ni trogen...tree•"'6Xtl" ct, ugars , ea ote 

duri stor ge r a1gnif1cantly corre tad with moist· eont nt 

of the by at tbe t e f stora e . reported ' lo f pro-

tin durinc, s or ge,- b t, cold not aasocia it it acy curi 

process. 

urn and Jon s (7) found tha the dry tt.er lo s of 

alf a hay averagine 2,l ... 6$1 oisture at th time .f stora e as 

811 htly over 6.,,, 

Lo a oi' hay stored in an undere d conditio are related to 

exces iv he· t · $ · which es ich ar . uf-

.ficiently ich. to pr ·uc ootnbu tion. not 1£ t 

un ercured hay will o.ften sutte:r rlous deterioration and oit n 

c pl to destruction of ·ts f edi v u . 

that l of' this nature ay be even greater 

fir othe (3.6) stated that. uoh l ses will 

less if tb.o doe not ex.oeed 30 e '° 

2 ·• 



ca 21)., org nic is not d st~ 

d t e igl:11-tion point of to · at JOOo ' ' .,, 

und rg 1 .f ent tion did n t rea-c t 

nd t t hay 

exc~di O 150 F. ·• 

dido t lndie:at t per cen~ 

oisturc t io to be considered c ed t.lfficiently. 

ti of ay usually cased 3 to 6 oCluro {.30) £0· t t the 

.eeks 'ter re av.al fr the f' ld. 

nson (18} st-at.ed t t t d gr o tin i not ir o't.ly 

proportl to the · isture c n ent placed in tora e . een 

color ... tin , ceed 112° • ~ n 

f o ed at tcmporat o bot een lJl nd 1580 1: . d in 

n ral, m loy h yr ulted &.nit ash d to b twe n 104 nd 

stora e eriod. 'e foo.nd that ,hen 

fr t field .. 1th 23"' oistur and carefully stored er as 

· ious ada of rown · :J' result fr soring 

• There is apparently e centrov-er 

ala ability ad feedi al . o! Uno ltt hay-

• ad ot • (29) ra rt d bro n all ...... .......... 

htly hie er · f 00 ing value f fat-

te 1 s tlum ere n al£alta.. C Y (9 ) , nso (18 , mid 'Lillard 

(49} all r nd t t c ttle uld learnt oa bro n hay but t t eding 

val · o! uch l hay. 'onro co- orkers, 

(32). beli ve tbat n lan t1 n for ha l 

t, din v e of" romitt ru:y was at t er 1s considerable tion 

n di.ff, n lot · ot "brown" ay -::. d in prcee e ~currin 



Udaateat (S) ~par~d that ~n luv w.aa ehar-aeter~ ~ a 

lon~:r prot&iJl digestibility. J!e f',0c~ t,bQ dig~tib:Uity' cf brGlln 

&!d blac:k hay to be U.4 and 2.6% l.()wer• 1 .. espet.::ti.v~q# t.tu.m. 6l"eeil 

b...'W' that r1as 86.,S~I digest.ible,. Orasomau &Kl S~einer {10) iildieaud 

ti:wre v1el'O losses up tq 4:$:i oft ~w dit;mrhible true 1,11"0-tein t.11en tile 

nay i-:ms, a.tf4•ecl witb a bi~'t moiJJ:t~e ~wnt. t1ats-0n (4il) !wnd no 

c1Ufaroncac in the protein 1Jc1~ent or digeaUbility duo to stora~ 

losses,. bu.t dW illd~te tl1a:t earl;y hay retaine4 a.boat 4.Sii& more · 

protein-· tnr.n OOJJ tbe lat.c se.aij~n hays,lfl 

!side fr~ oonven',ional prOJ1:imate a.~sw,1, w.®t ot 'the .c~tcal 

.stucua have oentat.~ea .en cwo.tGne,., Zii>h:iit~t (S) :re~w-tzd tni1t ti.'1e 

f0und that when t~ (JD:V(l,tcne e.on'kint vms hi~ the ~ lit..:s U.ii!'J.cally 

leafy aa~ had 'been cured quickly* Kon and T't101l9se:n (!$) 3tatea; illiai 

tm:, carotene ¢OliGOttt was a p.ot:.1r ite~e ot ua:3· q,:t;J.ity • QC~ baled 

hay that had loot 75/; ~t' its. ca11ot.one &.iring hay maidDi in the tield* 

lest l3 to 1.2% -oi: the l'etmr1~ during-~ months 1n ncra~:,, and yet 

tms still of higp.. q.1al4ty . .,. 

l:1:\l.ssell ,!!.. ,S'l!l 07) 1)0inta<i ou.t that s~ong wJ.J'llic;l1t and ~i 

t~;rat·i.U'e are part:icularly detrin.~ntal to ·the ct.rztene eontonti 0£ 

utrf• Kan$ an\i ~,orke:.1a (23) Zt>\ltm tuat in ali'~Ua nay ii.Jto.rea below 

W" 1!'. tlle aver~eQll'otene loss per uumtb. WJl:a aba-..it ,:;; and at tem.--

pall«t~es ire tween U and 6(/> i>'.., the av~aga l.oa~ · p21> month ~ 6.,S}'t.,. 

i.t t~pu,r.a'i;:u:ea alrove 6fl1 l"' ti:10 avera~e lo:;;,-. w.ns. 2l;i per '1011th -~3.ni 

tire firnt ~irt:irat.1e:r of a:torace antx ll;~ durinfg thi;;: second $t1.iJlli-Ol':•- .Gui.l.b~ 

(1~) am'.i Smith 04) reported stmi.lm" ilN.tsu.liW~ 



t dt (5} said that carotene prGs rvatien in hay depends 

largely o_n a quick reduction of' oiature to 20 to 2 Td.thout undtle 

Ufith and i'h . son 

(14) .foun tbat evotene is, nearly halt a aUt aa table in the leaf 

it is 1n the ste and t ey pointed out the need of feeding hay 

that bad ost of the leaves till attached to the at 

chibald et al_. (l) att_er:ipted to d t 1:1ine hen ca os took --
piace in h during storage. ey found, 1n SUlm1lariz1ng t ir workt 

{) a slow., teady rate 0£ inoroas in fiber; (b) similar ra e f 

deer se tn nitr en-tree-extract; ( o} a rapid decrease in protein 

duri. the f irzt w k of storage ,,, .foll ed by laval.ing off to a 

uc}l slower ra e of decre seJ (d) a considerable decrease· in S%;al' 

t first eek ot stor.a , !ollo ed by a u-cb slower rate deerea · 

up . o th end of a ontb,, after which there was apparently n 

( e) a very r npid cline in carotene at f.irst !ollo ed by a le s 

rapid but. still s stantia.l loa to the end of the stor ... ge period. 

Thy auo stated that the olese imUarity betwe n t.be curve for. 

carotene an th t for moist re indicated that : struction of carotene 

proceeds. al with the dehydration pr$aesa·. 

di.nois and a ociates (26) found no appar n't. l.oss cf thiamine, 

ribollaVin,, bi tin, nicoti · c aci<4 and panto.thenic acid ill ·h,ay' that 

bad been s.tortid in a dark ro at,, 68 - 77° · • for one y aJ"• 



aled · 

livered tr loo 

llege d ir, bar 

a hay used 1n his tudy ao obt i . d rr 

s-ources o th O dab . Agricultural and 

truck loads of bald al- hq fr each ot cutti 

f t e separate fields e to bes pled at 

caus d'V'erse el tic oonditions, only' limited a ount of ec:ond 

cu ti h was ob in Ten per cent or the ales of a ch truck. 

• t ~ ed or identific.at on, s I and 

led aod e i ·· ed t o day o baliJI upon 

or -cb n. arrival t th 

ch · ou.p of al.es was tack d in uch a . armer hat e s le 

ales re o exce ively expo d to surface air eun-ents.. layel" 

old prairi hay plac don t eoncret floor under the ex 1-

ntal to cl nat.e a possible sourc of error d to a floor 

t .. . ~ top ti r consisted 0£ or ental .alfal!a hay 

ich en d to redu.c surf ace exposure. All ample bal s handle 

\11'1 h ex.tra car t.o nt exc ssive shat.t i .. 

128 to l4 ay: o£ tor • at which t · ro-

c ss as cempl ted, all bales were a ain i ~mtified1 eigh d• an 

sampled. After c 1et1on of the storag :. period, the bal s e we· hed 

nd sampled on the s z. the pOS'sibility ~ en-or due 

to variations in a ospherie conditions •. 

Tho s ple of hay obt ·ne.a fr e eh exper ental bale waig ed 

approxim tely 250 ams and as obtained by a s vi attac 



to an eleet}"i:c *'ill. llie s-~pli.n:g tub~ eon;atatad 0£ a 15-itieh long,, 

2, .... ;i.n~h ~1de difflllet~l' lJ:t.pe 'With a cttttif'.g edge en one end. 

l!Joi$tur-e oo.termtnat,ions wsrn ma:r:i0 on all sampltJa L•nr.1edh1tely after 

e:0-llecti-0ti. 'foo per Gent moist-ar(l t11"1~'l.!0ni 1,;as deterrlfit1~d by vmighing 

the 'i!ihJ:tl.l:'r mk'UIJ'.te obta:incd and d!t';;Yi~g 1:t t.a 1!1 const,ant W-ieieiit at ll!)a c~ 
11:ttl'lout a vacumn. . !ht;! a:ru;a:ples ·11ere th.en g:re,Jnd t~ :,pas3 \}re f1r:te msb 

screen o,£ a WUey cutting 1d.ll. 

m k5 samples w~e a,t1aly~ed i or ·their protcd.n content b1·• the 

l!jelda.'11 methc>d (3 J. '.!:'he. fi:rat. samples ,f;eoin eaC'n t;~cstip bales 

r,c:rti f,;z,t'her analy~;ed :f~r peree;nt,~gG .of .a:1.c:oh:ol ~oluble splids, 

a~ltible tiitrotett,. re(jt,;J;.eing :9ug~s,: s:iie;res13 .and total :J~~l"s. 

Sol,uble n1tr~~ef~ w;;1s deter£11ined tr1 the Kjivl~shl methcd en 1natei-i~l 

,tmtrae:ted wltb 6G% ~l.:Ct'ihOl tor 36 hour.s; in a So1Chle1i ext~e,ct.or-., Sol-

pverrdgllt at 105° lre~iuooi.:rig O'Ji~ Y.'t:)1'0 deter.mined b;r a m-0difi• 

caticn oi' the Shafter - Uartm:atill procedure Oh.). Su.croace. deterrn.in,a... 

tt0;m Wl'.lH.':'e i~d.e bl!' th~ se.mo method ~ft.er tne s11erose in the $~.p.l.e had 

boot\ in'!ltf11te<;l ~ 11hc ttse of hydrochloric acid. 



'!'he v;etgnt l:0sstS& (}f bales g:ouped $(:om·diUE to thee per cent 

moist11re prem.ent at thfil time cf s:tei•age at'$ s:t~ized in .i'able 4 •. 

wlie;n the mo.ist.tU"e eontenb is betvtaen 20 and 25%* Cd: thr: ~$ t':fal!lplea 

obtained, only seven were round to contain ~oro than 2$;c~ l".loistur$ 

wh.Ue 26 anal~€1d le'lscS thmn 2Q>t moistur:e. 

Seventeen of t'nG b5 expe~ime:ntal b~les .appeiired to .gain in . ·W'l'Y· matte~ 

during .stm•a6e, a:tld c,nly 9 bale$. lost mra:re tban .$:l .. 
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On the average there was on o.B) lb. loss of sn~,ars p«r ba:J,e~ 

?2$ ext .Whii!tb t'lf.l.S f&,ind to bi:i auQrcse.. 'llm a1nsl;yse'S indicated that 

level (h2 ).., 

32. 

is fitted from the equation!# 9.22 - o . .,4JOK. The curvilinear ret-ras:

sion li1x1 ii itl fitted fl*om tho eqi.lation Y = - h~82 f 0.,876X - o •. o.3x2~ 
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e~ntfican&.,. while that du.a to l.lnem.r ~iffl .ta· ht~ s:t.gnU~ 

sat. th& . ._ per· eent lE,Vfll (42}; •. 

In i~ 4 the· ··!'ff eent p~oteift l•• has be:•11 .plotted .against 

,... oetdi m.outun· at 1;h& time ot stGi'~~- fbe. l:tm• ~grnaim 

U.ne, Ac,. ot 1r~41Jlle 4 1a fitt.a .f!rctit. too equation I • 7·.,u, .~ .~'lt. 

lilting ·the same data; to a emn,Ui~ equat-lcn gave I ·• 16.09' • 

1.2SS r .. ~;. ftis ill(llltffliflll is :tttte4 ·~ th$ data as· l:11$ B . ., 

Flgtln) 1t~ I'll theft e.quatioa, Y 1s ·tla per cent protein lost·, and. 

X ts. the per cent m~imrtl! a~ the t1tne ef nwa,ge.. the ~n e~a~ 

as fOU))d i.l\ Wabl0 81 due tc ex;WVilit1i&"i.ll'it;.v of' Ngtelftai.on la not. ata-. 

~ittaU,_y ... gnil'~* 'i$Ue tim:t .due. to 11~ re~1ort 1li t1ii,1at.

fioaat: .at the .five per .-nt. level (h?),. 

f4ne:ar ~~st.n aoo ~iltnear. !'egresaten 1~ m.,re .t'it:id 

!r:om the data: coneerfiing tb.Ei p~centage ·of :aolubl• aolldil,: sol-ubls 

m.t-rogea. and tot:a S't1gil"S lost during s~ap. 1.be mean ~ 

(!abl-es 9,. 10 .aoo ll} of thee& due tG lineet· r~ess:i:on -· c~

.1.imarity of regr-0aiiJ1.o.n,, "fl l'lot staitiatical.q · vlgn1ftcant (42)., 

m Fi~ $, tJie pe,;- ®bt mouture at the time. .of atwag~· has 

bseti plo1¥ted apinstt PEtr een°' bale ~b~ le$s.-. ·~.· linem, ~psston 

line A1c 1s .fitted tr-• ·the equation t •• 12+$0 f. .$6c.J., .»&tung tne, 

s-. data to a cu:.Ailtnea,- equatktft gave '.! • l.J..$6· ;. .• )Bl6K /. ~0061.;xl_.1 

!ti the:ae equations,- Y .is th$.·~ cent. inets~ pi-esent at tbs :tlme &t 

storage, and .X ts the. per .cent Ml.e weight 1os-. ff.le mea11 sq~e:, as: 

found ln ~ 12, due· ·lb ffll1"1ii:U.neu·1ty f!4 regr,N,tion ls bt st.ati.s• · 

i.ically signifS.cant, vml.l.e that. due ~G lilileQI"' mp:e&e:1ort is ht.gh':ty 

s1~1oont . .at. t}w. ooo per o.snt le'fel (la)..· 
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Table 9 

'Repassion or Per nt luble lids o Per Cent 
oistura at t e T" e or Stora 

grce · ot :eafl 
free square 

otal ? 

to l.i &ion l 85..$ 2 ... 16 

t C ssion l .3,.71 49 .. O 

1at.icn il arity 

f re n 1 .76 



able 10 

1te1n-esaion o:f Per nt Sol bl itro6en s on i.' nt 
oisture at e T. e o! tor e 

urea 

Total 

to linear re ssi n 

0£ re -ssi n 

l 

l 

7 

22.77 

2 :3 0 

61.54 



.De es of an 
fre om 8 ar 

Total 9 

D.to . li ar oees :ton l . 54 ~51 1 . 9 

C 1 .JJ 45. 7S 
il1ne;.l iy 

7 2 9-



Figure 5 . 

Per Cent Moisture at the Time of Storage Plotted on Per Cent Bale Weight Loss 
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Table 12 

egress1 no! P nt isture at the. e 0£ 
ora on P r Cont Bale ' i so. 

e . oes of an 
.... ource t'raa, are 

Total 44 

t u to linear regression 1 444.91 28. 2ff 

Due to cu:rvili ar regression l 2 .. 63 0.17 

viat1on fr ourvilineari ty 

0 42 1$.80 

'onfid c litdts t t. e 99% lcv :L 



DI S SSIO 

S consideration should be gi~,en to the method used 1n deter-

mining the per cent moisture of th;e experimental bales . The apparent 

variation in the relationship be:fa een bale weight loss and per cent 

moisture t the time of stora.6e may be indicat1ve of an inade ate 

-~ing procedure •. 

·Uteen bales l.oat from 10 .. 0 to 1.5.- of their ight,. On the 

basis of d ta fitted from the linear regression line A of F'igure S,. 

the ran e in expected per cant oi ture at the t e of stora for 

th se bales as from 18 to 21%. Only 6 of the 15 bales ere found 

to be within this range at the tim er storag as th per cent moi · 

turo, as determined, varied fr 16.J t J4.. 7%. 

Since tl:lere is con~1derabl variation in the relationship · 

bale eight loss and per cent mo:Lsture at the time of stora e ., it 

appears that a much larger number of bales ust bes pled and a 

l;yzed before definite conclusions ean be draw 

In igur-e $,. the per cent moisture · the time storage has 

been plotted against. per cent bale wei . t loss. If considerable v 

at1on persisted in future ork, Lt may b dea1rable to use data fr 

Figure S, or similar data- as a method o deter 1ning the par eent 

moisture at t time of stora' e h n the per cen~ b weight l i 

known. 

Line of 'igure 2 may be used to estimat e the prebabl bale 

ight loas during .storage en the per cent moi ture at the t e of' 

stora re is mown.- As may be seen in l: •ur.e 21 line is oonca.v upward. 
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'lllis trend is in agree ent with the .tindi of Hodgson t al .. (19}. --
Beeaus of the 1 ited da a , it is felt that the l· its or line B 

soul be placed at the l2 and 25d eisture levels . 

The l.1near :regression li A oi 1gur J ay h., e value in pre-

dieting loos s of dry matter d 3torage. I£ the l its ot line A 

re again place t the 12 25% moisture levels, ·ce could exp ct 

dry' · tter loss.es to vary fr J .S% t a ncgativ 1.5%, reapectivoly. 

Howev r~ it is felt that i.t could b assumed that no appreciable 

lo.as of· dry matter occurred duri the t()J' 0 e pericd of e :y ti ed 

in this study... This 1a no in ~ e ent · th the findi ., of C · urn 

et al. (6) rr amburn and Jone (7) ~ but oe supp-Ort the opinion J: --
H 

In lri e 4 t per cent protein l.o:ia bean p1otted g inat 

t per cent m.oist e at t time ·Of storage. Line A -of "igure 4~ 

concernin expected p~ot in l ,oss, fol.lo a p itte~n e arable to 

line oi' l'igure J hioh i used to predict exp c ed dry tter lo.ss. 

A ·ain, it felt tha he 11.mi s should be placed at t 12 and 2$ 

mo1 ture l vols.. a.cordi to results from line A of "igure 4, a131 

hay contain1 ore h n 16.8% oisture at t t 

have an 1 er ed protein c ntent at tb.EJ n<l o£ a.tar age . it is 

oss.ibl i'or hay to incr ase in protein cootent. during stora e, and 

beca the apparent gain is relatively small~ it 1 felt th probably 

no o e f protein occurred duri atorage. · 1s docs not a ee 

with the work .of Archibal.d et al., (l} wbo found a 4% loss ,of prot in - -
aur· storage they could ::.ot ssooiat it ith allr curing process .. 

e loses of soluble solids, sol.ubl nitro en and total su a 

ere not a1t;n1£1eantly related with the per cont m.oi&ture t the 



47. 

of norage. It. i believed that t lack of a significant relation

ship ay be di to the limited amount of data available. hese results 

ere ot in agree ent with Archibald et al . (1) who found a 1gnifi-- -
cant correlation between the loss of su are dur1 v storag and th 

per cent m isture at the time of st-orage. Accordi to Dexter (ll), 

field cured hay ha a hi er sugar content than hay dried in the mow 

ov r a thre eek p riod. It eems prob le that loss of su a may 

be c l t ly independent of the moisture content at t time 0£ 

torag or the method of stora e . 

U3 shown in Table 5, an average loss o! nearly 9% of the solubl 

oli occurr d. Apparently little is known as to wbat materials may 

be involved in the loss of solids,.. Apparently th sugars represented 

about ·Of th solids lost.. .,. e plant pi ents are robably included 

1n these losses, also, but thoy would not account for any appreciable 

ount of solids lost uri stora • There is need !'or study to 

determine what is incurred in the loss of soluble solids dur· stora e. 



aa':!t1vit;; ,CJ.f dr:l e-ows al!d heii'e-i·s in a s:el..J::-:.t'.eem.ng trench ~tilo.. Grst,u.p$ 

o:! l.l., l.6 and 18 ar1imala W$1"o ttbsened' unde!"' ,v:rlntez- t,sn.ditiom with 

f'eeditl(t bei'>..avtor of the ariim:ala in thi1se studies i1aa l':Gi.id()!'il in Mture. 

Daily sUar;c eatin~ time 1,er ani"1l,al v~ied !'r-Oln O to 2S} m.:if1u.tea, anc.'l 

T~i>e w~r1 tlwee cimr~ote.rwt,ie p~riods :cl fooii1WJ ~et1vity· durtllg 

ea.oh tlt!i;:[,- 1....2 :nours,, 10-12 hou.rs and 15~-20 il()}~s. af.'tm~ ~anr~.. T~astage 



available f: edi space was not le ely utilized, ve.n 

duri g p riods w n ·. individuals f au d to obta. n any ail~ e. 

e than 3 individual.a feeding t one time as sol observe at 

t.he f'eedi panel which as of the sb..e and arra ement to accommo

date S nimals. 

P T ll 

In preliminary study., 4$ b lea of second catting al.tal hay 

re obtuned to det.erm.ine what lesses occur duri st.crag$. 

Considerable varinti.on as apparent in the r la.t1ons p between 

bale eight 1oas and the pr cent moisture at the time of storage. 

e avorag moist o content t t beginning of storage and at th 

end of st-0rage 19 .S and 9 .1$, reapectivel:y. ei llt l.ossea aver-

d 12 ... 8% and the correlation between he original per cent moiJsture 

and b:.le e1gb.t loss as I- 0 .. 6.3 . A ourve has been fitted to the d ta 

fr . which the expected bale eight loss can be pre.dieted when th 

per cent oi ture at th time of storag is known .. 

ssea of dry 11 tter, s l ble nitrogen and protein re negli-

ble. 

early~ of the sugars 11ere l ost auring atora , , but the losa. 

could not be correlated aignifieanUy 1th hep cent oisture at 

the t cf ,tora e .. 

.A loss or nearly 9% of the soluble sol · .s occurre About j 

of th soluble solids lost pres ably r t su.;;ar • or · thorough 

studies are needed t.o dote ine- what is incurred in the lo s- of 

aolubl.e solids duri at.or.a e. 

49. 
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