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The lebor saving appsal nas shinulsted nuch intereat in soli-
feeding $zench silose Sane-foading of silage is 1#%@?1@:&; expensive
and ﬁf@iéaﬂaﬁtg Gpe phase that hag pot been considered adequately is
the eompatability bebween this systen of feedlng silage and the cows®
matural feeding habits and mrfmmmi

Iuestions relative bo cows' feeding performance arise mainly frop
e fact Shed manger space of common treonch siles is Limited. dhis is
gopplicated further by the fact thet in order %o voptrol silage flavers
of milk it is noeessary to prevent eous' aocess be silage L to 6 hours
provicus te nilking. When cous have access to silage with enly a

- limited amonnt of mehger space aveiluble after pilking, the vatursl

Baocial opder® within the hord say prevent scne Individuals from obe
taining saificient silege. Uith this wuestion in nind & study was
initisted to study cow feeding behovior as related to this system of

feedin: silase.

At the prosent time a loarge ancunk of alfalfe hay is baled after
Tield-omring and stored in lerge stecks in iho mows of barng. Iry matier
and mitrient losses of hay due to imperfect curing and subsequent spoile
age in the mew probebly are much groater dhan is generally reslized.

Zince the stering of hay beled in the field is wvelatively nou, the

extent of <ry mautor and nutrient lespes has not been determined extensively.



2.

It appesrs that farmers toeday are buying many sons of baled
hay out of the field, only to lese s high percentace of the dry natter
‘ éné’. madrionts lstor in sterage. 1t seemy desirable to evaluste thoe
extent of such sterage losses nore preeigely then ip the past in order
to progebe more intellisent hay scleciion. | |

The purpuse of this Investipation wag te stady the correlation |
betucen the dry natier apd the nubtrient lessos of baled alfalfe hay
and the neisture conterd at $he time of glorsge. & second cbjeciive
wag te study the sorrelstion bekween the soisture content st tho bime

of storage and the pow keeping gualities of baled alfelfa hays
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Lonay ang peoker (12) listed the follewing epiniong, cbla ined
by interviews with fermers, =8 the ressons whiy many operators dts»mt
goli=feed silacer {a} ag ouch space mush be fzrx:aw.w?d for. self-ecding
&s hag ;ﬁnma beoen ased when feeding in barksy (b} "ooss® cows will
gpard the feeding arca and kesp tinid cows {rum ecatingy (¢} it is
Fust ag cagy te haul silage m‘_%.- of tie sile a9 it is Yo haul the wanure
which is webter and heavier; (4} castle will met sat the recopmended
amound of hay 10 they heve fmes access to silagzey (e} it is: impossible
to robion the silage when it 1s seli-fed, Farmers who were selEmfoede
ing silage, bowever, had the cpimion that none of these were valld
TRAIONS.

Hapnicutt {22} re;g:»er%aé that when solf~-feeding on & roundethow
clock basia, 2 - 2,5 cows could feed per cross section oot of feeding
gspace. Armstrong {2 belicovsd that 2.5 animals ceuld cat per foobt of
gilo width, Temay and Procker {12} stated that interviewed Zsvmers
telieved 3 animals conld feed gutisfaoborily per foob of feeding space.

Turner {46}y during his cbservations, allowed L ineches of space
por animal. Ihe silage belng fed during dhese coservations, however,
was long out prace and the oattle spent censidercbly nore time obiaine
ing their TI11 than g usually spent wiier nors pedrly aormal conditions
with chopped silazo.

Temay and Drooker {(12) recorviondsé thas the Teeding gote be con-
stracted with the botdom 18 inches selid. they found that cows will

pull fresh silage from the pile as long as it is within reochs The



silape that f£alls will not be eaben uwntil last and the gade sust hold
this accusmlabion angll the cows arp foreed to eat it. these workers.
alse atobed that 4t is desireble to have the silo pack only 6 It. deep,
but a dooth of loss than & £t. ie not rocomendsd. Turner (48) re-

gwrted a2 silo depth of 6 . was moot demirable. He found thst a stack
of § fi. wog too high for cova te eat frop satisfocterily.

Popner (L6) ohacrved the Teeding habits of 15 lactating dairy
catile of mixed broeds st a self-fseding trench sile. UVor roughage,
the cows reopived only 2 linited anount of hay in sddition to their
fregechoice oilage. & found the aninals spent an aversge of 4.2 houwrs
eating éai:y and varied from 8.0 60 1.8 bhours. Thisg worker rsported
thet the cbhasrved animals averased 1%.6 entriss inte the fvediny ares
per days He fosnd thet one individusl fed 38 4imes in one 2h-howr
period wixile ancther animsl fud only 3 timen. Thls worker obacrved
that two smell Jerseys which were of 2 timid naturs obviecusly did net
have 3 fair chence against the larger end moroggrezsive animalsg. le
reperted that the hord was very contented, and that he observed ne
- Fush to Yoedy ne horning and very little bullying of auy kind, It wos
evidont, hovever, that seme of the smaller cowg were being kept away
frem the feed by master cows standipg nezr tho sile although not
feeding. “he general condition of ths herd improved and the nilk
yield wag maintalped. He reported that the sverags congunption of tae
long pgrass silage vas B6 1oy per dav.

iewis and Johnsen (28) found that twenty Brown Swiss dry coms in

»

4 loose-housing barn with free acecess to hay apd sil

e averaged L.2
hours a cay ab the gile and onc hour cally esting haye Hogt of the

activity was cbserved hebmeen 7 8.0. and 8 p.u.s with 2 poak being



botveen S 8.0 808 1) 8.2« The cows abe 22.5 and 22,50 of thelir

=

hay and silage, yaag@ﬁ*%ﬁslj, botween the hours of  pee and

£

3 a.m. very little mu ey way consumed betreeh 3 a.n. and & a.me

They swmzrized that ﬁxe tz.; Cgpent onblng bey was affected marzzwly

by the avellabiliby of sllages Viep siluge wee . avs 3.@1:13_, the cowg

ﬁ'

apent less éﬁiﬁﬂ an hour Jdally ealing hey, bul whe ,L oo gilepe vse
ma,ilml; » tho cous spont more than 5 hours daily &% the hay foeder.
Torter (35} obscreed 1€ dry suws which bhed froe sccess $o both
eod elfelle bay ond alfolfs-brouc silsce, in addition to receiving
L ib. of mized cobeenbrs “t; te cbosrved hhe sowa' agtivitiss for
one Zh~hour period and foonw thab the.cows averaged 37 minates eating
ey end 159h ninutes esbing silage daily.’ The average time spent cating

par entry was 13 ang 23 sdinabes for bay and silope, rospectively, wone

\

susptlien was checked by burnk-~foeding on a separete Gay and he found
thaet the average conss g{;txﬁh wag 15.0 and Bl.7 Ib. of bay and silage,
rospecbively. Yhep corn silege wes substituled for the grass-legume

silasc, silage consuepticon increcsed 15,3 1b. waile hay consuspbion

wos lowered 2.0 1b. He coserved thst B ardrols ate hey only ohce
during the day wnile one eninal ate hay 10 tince dupring the 2i=hour
period. “he masber of ontries pur day fo the gilage feeding mrea
varied froe 5 to 15, with & variztien in the total time spent eating
from 132 te 300 minutes. Gt chbszrved 3 pericds of silege feeding
activitys, The first of these came carly in the morring followed by
twe poricdg of less intengity at 12 noon and about b p.ne
Castle b al. {8, noted the striking regulority of sating heblts

of laclating cews; even undsr conditions of verying foedip: and nore

m

ooemetth pr;za, legoe They fwupd that throughout the yeary regerdiesa



of the fyvpe of feed availsble, two peuks of feedi

g aobivity prevaileds
one in the morning and cpe in the evening.

Berousek ot al. (L) observed the feeding activity of cattle under
varying ghelter conditions. They found that & growp of L head which
had no prokectich from summer heat averaged 27h, 9 and 100 minates of
grazing, eating hay and eating silsge, respectively. Ancther group
that had a loafing shied availablé for summer shelber gpent 312, U3
and 78 mimites, respectively.

Hancock (16) stated that an ocuistanding feature of the grasing
behavior of é&ix‘:r catile was lig variability due %o indternal and exe
ternal conditions. Of the external factors, climsie {in a temperate
zone) was thought to be relatively unimportant.

Seath and ¥iller (38) reported that cows on good pasture in warm
weather grazed three itimes 'as nach at night as they d4id during day~
light. These workers and Hancook and Wallace {17) feund that hot
weatheor depressed everall grazing time, bub did nob alter the day and
night grazing ratic. Seath and Biller (33) ebserved ‘that dairy cattle
spent about 2.5 hours grazing at night %o overy daylight hour spent in
the pasture. However, Hanceck and Wallzce (17) reported a raiic of
about 1l

Sastle st al. (3} found that the cow's natwral inclination was $o
divide hor total grazing time abeut egually beiween the day and nmight

intervals. They reported that po aspech of grazing behavicr vas found

to be strongly related o either current milk-yields or air temperature.

Be



& geries of siz T2-~hozr obssrvabion perieds were node ot the

Gitlehoms Agriculursl spd lechanicsl Collepe dalry farm $o sbudy silage
feeding hehaﬁrinr ina Sﬁlﬁfﬁfﬁeﬁiﬁfﬁ trench pile. Chservebions wevs
pade using @ concrede tremch silo thet wos 10 ft. wide at the bobton,
12 f4. wide at the bop, O £t. desp and 35 fi. long. The 2ilo was
constracted in a bank in such a way that the fleor of the silo wos on
a4 ground level. The floor hed a slope of one ineh por four feol,
conatructed te drain towsrd the open end of the siles A solid bottom
fi-iz'ame feeding panel with five head-holss wes suspended from a pipe
resting on the tep edgos of the sile sides.

The sile was filled with sorgbum gilage for winter feeding studies
and with vetcn silage for summer study. The palatability of esch was
reasopably good, snd the dry metier conbent of the sorghum and veteh
gilage avorsged 27.6 and 18440, respectively.

The conditiens during tﬁé variens cbeorvabion pericds were as
followss Upe 1, 11 head with 2h-hour acvess to sorghum silage; dee 25
15 hesd with 2i-hour access to sorghum silages Hoe 3, 18 head with
2h=hour access to sorgiun silage and low cuality prairie nayy Ho. by
13 head with access to awgi‘mm silage in alternste &hour periods
{12 kours per day} snd 2u~hour agcess to low quolity preirie hay;
lioe 5, 16 head with S-hour daylight access to sorghum siloge deily
and 2i-hour aceess Lo low gquality prairie hay; and fo. 8, 25 head with

2l-hour access bo vedch silage bat no hay.



The firat five wamaﬁmn oeviods mw; conducted ander winter
feeding cenditiong, wiile the lasi chservation wes during the simmer.
The prairie hay wos of low cualily and wes oifered free chwice in

'R

-ezeess of cohgwnpbion, wilh welzh backs beling meds poriodically.
hindited amcunts of dry bermuda and nekive pasture grasses wWere avalile

0y,

avle during all periodg of vhaeywation. %hen changes were uade in the

fueding routine, at leost seven days were allowed for adjusiments of

the aninals before dbderveblons were made. ‘ach T2-hour dhservation
pericd consisted of three dh-hour continucas watches spread over 3
to § dava.

fry cows and Z-year-old bred heifers were used in observing and
reecrding feeding activity. e first winker observation period
involved eleven head, including five lelstoin neifers, and one Holatein,
two Guerngey and three dersey dry cows. ‘The second, third and foarth
choervebions concerned an additieonal Tour Coermsey and tin*&eké‘camey
dry cowge Oeiore the fourdh ouservation, one Helotelin helfer was
replaced by 2 dry lolstein cow, The fifth winter cbservation invelved
sixteen bead, including Four Lolstein hellers, and fwo lolatein, five
Coernsey and five Joprgey dry oows. Twenby~ive yeariing helfors wore
chaerved in the gummer study, including one dolstein, seven Cuernseys,

gight Lyrghires and nine Jorseyse

Zach cow wag positively idemdifled by color pasiern or nunbor
painted on the rump and all enbiiss to the sile ang Bhe tme, spenh
fesding were recorded et mimnte indervals, Light ldentification was
 alded by the uge of & battery-povercd lantern or asuboncbile lights.
Careful estimatos were made with respeet to silage consumpbion.

The ameount ol top spollage, wasbage and refessl was carefully determined



?‘Q_-:

: silage available wzs determined by sesasuripg the

_ pack and caleulating the weilshb, waing copcurrenily delermined density.
The laber recuirements Ffer serviecing the silo were recordedes

Glimeselogicel data from the SHillwater, Uklahoma, stotlon were
taken from the records of the indted States E@@artment of Lopsnepce
with seme local conditions reperted during observations by the

rYecordors
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The ameunt of time spent cating wns the primary criterion used

in evaluating the silage feeding behavier of the individusls dbgorved.

The data relative to feeding behavior of the animals offered scrghum

silzge ég@ shoun in Table 1.

then the silo acesss time was 24 hours the averape daily silage
eating time per animal wis 107 minutes, bub the time varisd betwoen
gous and days from O e 253 minatess  Indivi fuals varied from day te
day as much as 193 minutes in the time they spent fweding. The ani-
mals aversged 5.0 entrics inte the sileo per day and varied from O to
19 entries. Une individual ensered the sile six times during one
2hwheur peried but fed 19 times on another cceasion. During these
ebgervstions one aniwel averazed 3 hours cabing in 9.6 entries to
thie sile per day waile i‘ih&‘d‘ other extreme averspged only 36 nimutes
in 1.5 entrios.

ihe feeding of low quality prairie hey decrszsed the silage
feeding activity about 25%. On the averape, twe less tripe were uade
by ecach animal to the sile daily after hay had boen made available.

The average fecding time per cow wag decressed markedly when the
ally access time vas decrsased. Vhen the silo was opened in alternate
E-hour pericds, the animals spent an aversge of Tl minates feeding
| per day. Yive individusls spent s helf hour or less each duy, with
ope of these eating for only one minute during three days of cbuer—
vatiohs. Vien the sile wes opened for ouly 4 hours during esch 2h-hour

pericd, the aversge ealbing time per apimal was only 68 mimutecs.



Table 1
Feading Hehavior of Animsls on Serghum Silage it the Dinter

¥l hour mocess 12 hour sceess O hour access
“Vibngut hay | Wika hey  wikh hay® with hay
, Ubservation 15 Ubgervetion 2 o e L
Total ﬁiﬂﬁ SpERG LA BLL0 xmiﬁ&taa) o S o ' ' S - o
&v./animgl/aay ’ ' 122 N 4 57 i &8
ith 5 most aggressivey ave/esipal/day 137 :ms 126 121° 127¢
Kanps, all apinals tin. 27 Q 1 o] 0]
MK e 220 233 167 205 132
Bange, S nost appressive niny 60 g0 a0 Bl 1518
naxs 226 200 16k 205 132
Wideat individeal varistion nine g1 -1 61 95 32
Bake 225 193 157 205 158
fo, of eniries into sile
Ava ﬁimasf&n&ﬂalfaay a5 Bk hal 3sk 147
With 5 mest agarogsive, av./oninel/day 86 % % 3.8¢ 2460
ﬁange, all suimeis min, 2 o r 0 G
nax. 16 19 12 10 é
Esnge, 5 mogt sggressive ning b 6 2 2 1
max, 15 15 12 & b
Hidest individual variabion min, 3 & 2 2 2
A ¢ 13 1z ie 10 &
Time 3p@ut in silofeatry (minutoa)
Av ./ aidma 1cntry 16 20 1y 21 35
Vith 8 moat agprossive, avefenisal/dsy 17 16 20 . 30¢ ot
Bapge, all animzls mln, 1 1 1 i 1
HaXe ma 9’-?\ 103 27 151
hanges § mogb aggressive kg ! 1 3
REK. JS 65 103 97 i5L
Widest individusl varlstion in, ’ . i : 1 7
o NiKe mﬁ 97 9 4 R - S

“Cheervation 1 aneludes 1l animsla, ail othors inolade 19 aﬁxnalsﬁ'
j%sla@*hudr aecess iu aliernaie C-hour poriods,
Ope of the 5 most agpressive individuals was remuvved from the esperimenb,

the wweraze is based on the L most apgressive.

23

"It



iwe individualg, however, falled %o feed ab 21} during the three
days of observation, while another individusl ate for enly three
wimtege.

The dete relative Yo sunmer feeding are prosgnted in Table 2.
Uitk 25 belfers feeding on veteh silage, the %ime spent in the sile
per endry wes opnly 507 as long ss $hat ohserved with provious groups
with 2h-hour access, but there was an incresse in the mmber of dally
entries into the silo. Seven heifers spent over two howrs eating
silaze daily, wiile five head ate fur less than one howr,. Une animal
spont & $etal of only & mimmtes cating during 72 hears of cbservation.

iablo 3 precents data relative $o the ubilizaticn of the sile
access dime durdng each of the six vbservation pericis. The size of
the allo and arrangement of the feeding parel were such that five
aninels ceuld feed side by side. Ixcept in the sinth obgerveotion,
five animals were selden oLgorved eating at the same $ime. Vhen the
aile wag open 24 hours &aily‘aﬂﬁ.ll or 18 animals hed access to the
silo, Jive apinals feeding at once way noted only six times for a
total of 63 minutes daring 216 hours of watehing. Uith 18 apinals
the sile wos unused sbout 257 of the time and used by less $han 3 anie
mals avbout 607 of the time., This distribution weg about the same
whother or net hay wae avallable in addition %o the silage. Vhen the
access time was decreased to 8 or 12 heurs, the silo wes still umsed
for nearly 20% of tho accoss fime.

With 25 hend feeding during the summer study, the silo was umised
for more than 13 heours per day. The sile wes Tilled to capacity 35%
of the time that any feeding achivity was observed, with thres or four

head eating during 09 of that time. The average mumber that fed



Table 2

13.

Feeding Behavior of Animals on Vetch Silage in the Summer

Total time No. of Time spent
spent in entries inte  in sile/
sile silo
(minutes) (minutes)
Av,/animel day 95 10.2 9
lange, all animals min. 0 o 1
naxe 242 27 20
¥idest individual variation
min, la b 1
max, 2i2 27 90




Table 3

Uhiiization of Sile Lccess Tine

“Fo. animais 13 anunals L0 animeis 10 onimals | 10 fwmals | A6 cvinals | 25 ammois
in gile 2hehour eccesa 2h-hour actess Phsheur sccess 12<hour access® Geheur aocess 2hehour 2coess
’ to hay Lo hay With hay With hay Uith bay &0 hay

(g}} o - : . Hfﬁ} e {u}j o i ‘ff\%‘;) o . - > a{;} Y i (@j
7. 2.3;3 29,2 176 . 18,&5 5&-5
30,8 11349 22,2 2042 6.2

g:;

3
437

S
1646 3042 188 3743 25,1 543
Be2 1046 56 e 1846 7.2
1.6 b3 2 8.5 16,3 10,7
Coli {3 Ol 0.0 06 2640

B W N MO

L2

a Twelve heur access in alternate S-hour periods.

T
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imal was feeding was 3.0 aninalg. .

There vere tiree perieds of feeding activiity, as shown in Jigure L.
The Dirst of thewe, just after sunrise, was usually characteriszed by
heavy feeding by seversl aniuals. 7he result wes a gropter than avere
age muber of entries into the silc, btut less time spont e.a.'tin;, per
erirys %he gesend perled of acklvity began nins hours after suwrise
and was wsusily we c¢r three hours longer than bhe first. Ihe third
pericd, alter nidnight, wag -ﬁémal‘«iy iess indensified apd wap often
the resuld of fueding aectivity of these aninals that had failsgd o
feed in the carller periods.

in the winter studies with 2h-hour access o sorghum silage but
no hay, the csleulsted averaze daily conoumption gm animal wag 51 1be
in average of sbout 36 1b. of silage and L.5 lb. of hay was eaten
daily vhen low qualidy prairic hay wes wmade avsilables, The caleulated
dry-matier intske compared faverably under the two feeding conditicons.
In the summer study, with ?m%e%i gilaze, the csleulated sverage daily
congumption per heifer wag 53 lbe Trom these consusption rates and
the time speut in the sileo it was caloulataod thet the animals cone
sumed sboub 25 lbe sorghum silage and 33.5 1b. vetch silage per howr
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Average Minutes Per Cow.
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Figure 1
Hourly Feeding Activity (Minutes Per Cow)

Winter feeding, sorghum silage, I1-head

—---—— Winter feeding, sorghum silage, |18-head
------- Summer feeding, vetch silage, 25-head

\ \
_______ 4 v :

Sunrise ; '2 '3

yr=—aen T T T T pe—— T T T T T T e e
5 6 7 8 9 1 W 12 13 4 15 16 17 18 19 20 21 22 23 24
Hours After Sunrise
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DISGUSeIoN

From the observations wade in this study it appeared thsai silage
feeding behavior wea guite random in uature. Taese resulis agres
with the {indings of Parner (6] and Forder (35). Iven during tho
pericas of linited access thexe were tiass when no Iesding activity
wes gbgerved., Gonsegusnily it wes difficult %o understand way cartain

individuals were so gsepiously cupiailed in thelr pate of sgilage fecsding.

P

it did not appesr that any obther activity in the feeding arce shegld

have comanded pere attention than $he silage feeding.

Toe wlze of the sile and arrangement of dhe Iseding panel were
such tiot 5 animaly had amplo roon Lo Zeed side by side, but his
was geldom cbserved. Hest often frum 1 to J animels were in the zilo

ab one time even winile obhers appeared to desire enlry.

ihe sovlel crder of the animals appavently aifected the silzge
feeding benevier of tbe group, In the fivel five cbservabions the
animels were easily rapked in order of domindncce Uhenever tiwree o
more anlnals were feeding &t the same time ihe group nearly slusys

ts

consisted of membors of a group of Tive thet led in agpressiveness
and operated as a cligue. These Tive aniwmals aversged ons howr vere
silage feeding tlme than the other lndividuals in the shudy.

Yhen the silo access time vas Gecressed below 2L hours the group
of moat aggressive individuals continued to feed ab sbout the same

rate as provieusly while the average dally eating time of the other

apimals was decreased very markedly.
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The intensity of aggressiveness of cach animal used in the summer
observation was apparently about equal to that of others in the group.
There were po alliances formed within the group, and each animal
appeared to eat whenever she pleased, provided that a vacant head-
hole was available in the feeding panel,

The three periods of feeding activity observed in this study
were apparently typical of those observed by Porter (35), but did
not agree with the findings of Castle et al. (8). It was possible
that the number of peak perlods of feeding activity may have been
governsd by when the animals were allowed to feed. The cattle observed
by Castle and co-workers (8) were being milked twice daily and their
greatest feeding activity ocourred when they were allowed te grase
immediately after milking. The catile observed in this study and by
Porter (35) were either dry cows or heifers and had 2i~hour access
to the feeding panel.

The ratio of day-time to night-time feeding was apparently quite
different from the previous findings. At no time during this study
mmmn:mm-tﬁrmqpucmumw-amt
feeding, while Seath and Miller (30) found a ratic of sbout 2.5:1.
It may have been, however, that feeding behavior while self-feeding
silage was completely unrelated te grazing habits.

These results support the opinion of Banceck (16) that climate
is relatively unimportant in affecting the grasing behavior of dairy
cattle, Temperatures varied while these observations were being cone
ducted from a low of 28° on March 30, 1954, te a high of 112° en
duly 13, 195ks
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Tastage due Lo spillage turough the fepding panel wes neglime
ible with oply s gmell ascunt being spilled ao the gous wilthdrew

from the headeholes. &g the animels worked the giluge loose fren the

%

paclk 2 swall ameant ol gilago dropoed Bo the fleor, Lehind the Losding

parel. This materdial accumuloted, since Lhe cous appewred o prefer

sating the silage from the pack. The acewwslated naterial woas roaoved

every weck to fen daye in order to move Bhe pansgl forwerd so that the

% 2 o

covg would bave easy access fo the silage. Tstinabos of e ancunt

removed varisd fron 3 to 9% of e fohzl silzpe svaileble. This

silage wes fod in

ks o other anlmels and wag roadily catens

2w

There wos sope evidoncs of spollage ln this accunalated lovse silage

during poricds of warmer weslber,

The expesed end of the silage pack 4id net appear to gulfer any

£
spoiloge. Thore was some dyying ouly ot enly on tae ouber sucridce
znd 15 434 not agpear te affect palatabliity. The dryisg ouk of the

axposed gurlace durimg the senmor =2e no greator than during the wine

fory howover, more sninele were feeding and the silage contained nore

&

woisture during $he susmer. The aversge deptb of tep spuil was

found te be oppreximetely b oand § inches in the vetch ond sorghum

packs, roespectively.

ot over one-half hour of labor por week Lo tob days wes reguly
to clean off the top spoilese apd readjust the foeding panel. The
fleer ares of the epen end of the g9ilo wos clesned out with 2 tractore
mounted seraper in a fow minutes sbout once monthly. Iitile accupue
ljation of nanure wog cbserved in this orea sinpee very 1ilile lolicring
of the cows was experietced, Uonsiderable dropplnge accummlsted in

the wicinity of the sile, howavere
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Since tne sile uscd in this siudy was 4 It. deepy & caving off
of the top end ol the siloge pack auler the cows had ealen bolew ves
cbaerved oczaglonallys ‘o preveut the wavmm ab@‘l: toh minukes every
tiarse days wag spanb brosking She bHop down alter the cows bad salon
ante btie silage pack. This contribuled scie te the accumuiztion of
loese gilage ob dhe Tlooy of tho ailo beblnd the fceding panel. Thoe

silage paae wos only silghtly over 5 ft. deep during

ant the Glidicualbiss asseciated wikh caviap were not o
Tais experience auppords the opinlen of Jsmay and Srecier {12 and

Turner (L6) that a sile depth of sbouk & 3. is desirable.



REVIEW OF LITERATURE

hcoording to Shepherd et al. (4O) about 90% of the total hay crop
is field cured with a good share of this amount being stored in the
baled form, There has been only limited work reported relative te dry
matter and nutrient losses resulting from the baling of either appar—
ently cwred hay or of hay considered too green for baling.

Hany workers (1, 20, 32) feel that dry matter and mutrient losses
mmunpm-ntu'mmmmawwmm
generally recognized. luch of the loss of nutrients in hay results
from the mechanical loss of leaves which is the portion of the erop
richest in dry matter, protein, vitamins, and minerals (27, 40).
LeClere (27) stated that losses of valuable constituents of the hay
may account at times for as much as half the value of the crop.
Shepherd et al. (LO) indicated that leaf loss averaged 38.5% when
the hay had not been exposed to rain, while that which had suffered
damage from showers was associated with nearly 757 leaf loss.

Zink (50) found that alfalfa hay leaves shatter when the hay
moisture content approaches 30%. When the leaves shattered, the actual
moisture content of the leaves thomselves was about 10%. Watson (47)
found the most suitable moisture level was 20 to 2uf, GShepherd et al.
(LO) indicated that the moisture content should not exceed 257 at the
time of storage. Bohstedt (5) reported that baling alfalfa with enly
20% moisture retained the fresh green color of the hay znd gave it
greater muitritiocnal value than hays baled at either higher or lower
moisture contents. Bohstedt's (5) table of mutritional value was



dotermined by Jinding tm digestibility of the organie malior.
orrison (33) shated thot baled hay should nob bs over abeat 228
melsture ot the time of storage. Hendall eb al. | {21} copeluded that
the molstuve conbord of hay ab the timo of baling should be no groater
than thot of cured hay which is to be stored in any other manner.
Hengon (18) node similar sonclusions. He belicves thet the tempora=

tare doveloped in hay bales eorreaponds with that of mev slored bay

of the sane moleture condent.

)

Swanson and co-workers {(bl) stacked alfsiia contoining nesrly

s

neigtare and found that a 395 less of orpspic mabler regulbed.
ipe loss of risrozon-free-cxtract and protein was L5 and 3335, ropoce
tivelye Troinmger (L5) found stevape lesses of pilresen-free-cuirach
as Wigh as LOY, and Tound digestiblc pure protein losses ranging from
50 to 100Z. Hoffman and Bradohew {(20) reporbed lesses in orpanie

P

losy reporied wos 135 with vari-

substancea wp %6 28,
ations heing due o now lecablon and dir pasgage. ihe losses luvolved

. I

chiefly the fats {maximwm 478}, the sugars (maxinun 745}, and the

hendcelinloze group {Tﬂ“"lﬁuﬁs 520}e

Swenson and Latehaw (L3, found that alfalfa hay cured in the suw
centained 6 40 29 move protein then hay cured in the shade. They
concladed thot the difference wias doe bo chemicsl changes which were

#a (13} in 8 atudy of bhe

1ittle known or nebleed. Uallup and |

n

protoln conbent of preirie hay found thet digestibiliby of dry matier

&

appesred to be roughly propertionate te the protein combent of the bay
and anwrelated $o obher congtibuchis. Howwver, Avchibald gt al. {1}

£ gy

roporbed thas notbing has been found, with the pussible excepbion of

fibver, that wo w 2n indicator of She matyitive value of hay.
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Camburn et al, (6) found that sun-cured hays experienced a
6.9% loss of dry matter while in storage, when stored with a 25%
moisture content. The same hay was found to have lost 3.3% crude
protein, 16,75% nitrogen-free-extract, and 8.9% ether-extract, while
ash and crude fiber showed gains of 3.9 and 3.1%, respectively.

Dexter (11) showed there was a pronounced loss of sugar and some
loss of starch in slowly dried samples, but these losses were much
greater in samples which were dried rapidly. He showed further that
ardinary fieldecured hay had a much higher sugar content than hay
dried in the mow over a 3-week period. Archibald and co-workers (1)
found that losscs of nitrogen-free-extract, sugars, and carotene
during storage were significantly correlated with moisture content
of the hays at the time of storage. They reported a 4% loss of pro-
tein during storage, but could not associate it with any curing
process.

Camburn and Jones (7) found that the dry matter loss of stored
alfalfa hay averaging 23.657 moisture at the time of storage was
slightly over 6%,

Losses of hay stored in an undercured condition are related to
excessive heating, which may result in temperaturcs which are suf-
ficiently high to preduce combustion. Although it may not iznite
undercured hay will often suffer serious deterioration and often
complete destruction of its feeding value. leClerc (27) suggested
that losses eof this nature may be even greater than the losses from
fire. Henson (18) and Bothe (36) stated that such losses will be
less if the hay does not exceed 30% moisture at the time of storage.
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According to Hoffman (21), organic matter in hay is not destroyed
until a temperature of 226° i, or greater is resched., MeClure (31)
determined the ignition point of hay to be at 300° I',, and that hay
undergeing fermentation did not reach temperatures exceeding 150° ¥.,
except when insufficlently cured. He did net indicate the per cent
moisture at which the hay would be considered cured sufficiently.
licClure (30) found that the sweating of hay usually ceased 3 to 6
weeks after removal from the field.

Henson (18) stated that the degree of heating is not directly
proportional to the molsture content when placed in storage. Green
color was usually destroyed when heating exceeded 112° F, {lean
brown hay was formed at temperaturecs between 131 and 158° ¥, and in
general, moldy hay resulted when it was hested to between 104 and
122° ¥, during the storage period. He found that when hay wss baled
from the field with 23% moisture and was carefully stored there was
no detrimental heating.

Black and various shades of brown hay may alsc result from storing
undercured hay. There is apparently some controversy among workers
on the comparison of palatability and feeding value of "normal® hay
and brown or black hay. Maynard et al. (29) reperted brown slfalfa
to be more palatable and slightly higher in feeding value for fate
tening lambs than green alfalfa, Cave (9), Henson (18), and Willard
(49) all found that cattle would learn to ezt brown hay but the feeding
value of such hay was lower than normal hay. Momroe and co-workers
(32) believe that an explanation for the lack of agreement on the
feeding velue of "brown" hay was that there is considerable variation
between different lota of "brown" hay and in the processes cccurring
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wnich poould in of '-ceoloved hay,

Zohstedt {5) reperied thab brown hey was chavecierised by a
lower protein digesilibility. He found the digestibility of brown
and Bleck hay to be 1l and 2,60 lower, respectively, than yreen
hoy that wes 06,54 digostible. traseoman and Steiney {(16) indicated
there vwere Losses wp be h5% of the digestible true protein vien the

» moislure conbonbs Vatson (46} fuund no

5 o T B oy T g i T
DEy was sucres With & &

dgitferenee in the prolein conbent or digesiibility due to storsge

lossee, bub ¢1¢ indicete that corly bhay retained ebont 4.5 nere -
probein then dld the late scazon hayse

hgide from conventlonal provimste snalysis, mosi o

shulics have centercd on cirobane. sbodt (5) reportsd that the

sorcbene contont s the bost gingls eviberion of by quailty. e

.+

Teund that wuen bhe crrotene ceonbens way high whe hay wos usuelly

leafy zud had been cured suickly. Zon znd Thempson (25) stated that
the vapebone conbont was a post measure of by guality, because baled
hay thet had lost 797 of its carobone during hay making in the ficld,
lest 33 bo 428 of the repsinder during 13 monthe in sborage, and yeb

was 36311 of Bigh wality.

gsell ok al. (37, poinved cub that stropg sunlight and high

are partisularly detrinental o the carclene centond of

haye Hape and cowworkers (23, Iound tuat in alfells hay stored below
189 ¥, tue averagecarstone Lose pey wenth was abeat 35 ond @b fem-

2F Benth a8 Heble

paravares bobween LS an w Yo ho aversge loss

& berporaturves sbove 657 . the averase loss was 213 per nenth during

the £irot somper of sierase and 1l during bthy zocond awmors Guilbsrtd

{15 arg Saizh (WKL) repested similey repulis.



Bohstedt (5) said that carotene preservation in hay depends
largely on a quick reduction of moisture to 20 to 247 without undue
exposure to the bleaching action of the sun, Oriffith and Thempson
(14) found that carotene is nearly half again as stable in the leaf
as it is in the stem and they peinted out the need of feeding hay
that had most of the leaves still attached to the stem.

Archibald st al. (1) attempted to determine when changes took
place in hay during storage. They found, in summarizing their works:
(a) a slow, steady rate of increase in fiber; (b) a similar rate of
decrease in nitrogen-free-extract; (c) a rapid decrease in protein
during the first week of storsge, followed by & leveling off to a
much slower rate of decreasej (d) & considerable decrease in sugar
the first week of storage, followed by a much slower rate of decrease
up to the end of a month, after which there was apparentily nc decreasej
(e) a very rspid decline in carotene at first followed by a less
rapid but still substantial loss to the end of the storage period.
They also stated that the close similarity between the curve for
carotene and that for meisture indicated that destruction of caroiens
proceeds along with the dehydration proceas.

Lardinois and associstes (26) found no apparent loss of thiamine,
riboflavin, biotin, nicotinic acid, and pantothenic acid in hay that
had been stored in a dark room at 68 = 77° 7, for one year.
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FXPERIMENTAL

The baled alfalfa hay used in this study wes cbtained from hay
delivered from local sources to the Cklahoma Agricultural and liechanical
College dairy barn.

Six truck loads of baled alfalfa hay from each of three cuttings
of hay from three separate fields were to be sampled at random. Be-
cause of adverse climatic conditions, only a limited amount cf second
cutting hay was obtained. Ten per cent of the bales of each itrucke
load was selected at random, tagged for identification, sampled and
weighed, All hay was sampled and weighed the day of baling upon
arrival at the storage barn,

Fach group of bales was stacked in such a manner that the sample
bales were not excessively exposed to surface air currenta. 4 layer
of old prairie hay was placed on the concrete floor under the experie
mental hay to eliminate a possible source of error due to a floor
sweat. The top tler consisted of new non-experimental alfalfa hay
which served to reduce surface exposure. All sample bales were handled
with extra care to prevent excessive shattering.

After 128 to 1L8 cays of storage, at which time the sweating pro-
cess was completed, all bales were again identifled, weighed, and
sampled. After completion of the storage period, the bales were weighed
and sampled on the same day to minimize the possibility of erreor due
to variations in atmospheric conditions.

The sample of hay obtained from each experimental bale weighed
appreximately 250 grams and was obtained by a sampling device attached
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o an electric drill. The sampling tube congisted of o 15-inch long,
Z2-inch inglde Jdiameter ;,atps: with & onbding edpe on ohe ends

Holsture dﬁ.terminatiéné were mede on all semples inmediztely aiter
sollection. The per cent welsture prosent wos detormined by weighing
the vhole sawple obtained end drying it %o a constend weight at 1159 G,
withont & vacuun. The Saﬂglcs wore bhen ground te pass the fim meah
sereen of a Wiley cutbing nill.

131 15 samples were awalyzed for thelr protein content by the
fjeldahl methed (3). The first Ywo samples from each gremp of bales
were Darther analyrzed for the percentage of alechel gcluble solids,

geluble nitrogen, reducing sugers, sucrode and tetal augers.

Seluble nltrogen wos determined by the Kjelcahl method on meberial
sxtracted with 807 sloebel Zor 36 howrs in a Sozhlet axtractor. Sol-
uwble solids were ron oh aliguets ef U070 alschol exbracts apd were dried
overricht at 1052 ¢,  Nedueing sugars were detersined by a modifi-
cation of the Shaifer - Hartmann procedure {3h}. Sucrose determina-

tiong were uade by the same method after the sucrese in the sanple had

been inveried by the unse of hydrochlerle acid.
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SULES

The weight lossce of baleg pgrowped according to the per cend
neisture present at the time of storage are sumparized in Jable L.
Teight loge wring storage of baled alfelfs hay aversyed 12,79 and
varied from 3.2 o 2h.1%. The average bale welght 2% the time of
gtorsse wag 8h.1 1, The average moisture content 2t the time of
| storoge was 19.57 ond renped from 12.0 to 3h4.7%. Considersble varie
ation wad apparent in the relaticnship between bale welght loss and
per cent melsture 2t the time of sborapge. The corrslation botween
the original por cent meisture and bale welght losy wag {G.éa.

The averaze molsture conbent a2t the end of stersge vas ¥.1%5,
ranging from 7.9 to 1198, Unly k bales varied more then 13 from
the meotn.

It is generally recomsended that alfalfe hay should be baled
when the meistare content is between 20 and 250, Of the 15 samples
obtained, only seven were found o contain more than 257 moisture
while 26 analyzed less than 207 molstures

the average dry matber loss for all beles sos only 0.8L7%. Ghe

range wos from a loss of 11.L1Y te a negabive Yeoss {z2in) of 15.400.
- Zeventeen of bhe L5 experimental beles appecved to gain in dry matter
doring sborsze, o only 9 bales lest more Bhen 5.

Lmta relative o t-uc loss of poluble selids, sugers, selcble

pitreogen and protein ere svemarized in Table 5, 211 Iisures are

expresgsed on a dry matbor basis.
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Table 4

Zale teoleht logses ef Alfelfa Hay Iuring Storage

soigbure group

Tom - Pedium High kvernge

# { S boloeg f‘} 2& ﬁ i—ig

5k

3 s}':; QZQij 5;.&.1

cu

ive bale weight 78,9 ‘
&ve weight Less/bale 665 10,1 1746 1.7

dv, por cent loss o2 i2.1 12.1 12.7




Table 5

Losses of Various Nutrients During Storage®
(computed on dry matter basis)

doluble “Hedacing Total doluble
Lescription JSelids 0 sugars W Sucrese Sugors nitwvegen = Proteim
Start of storage
hetihas 8% 4B A% &R &% 82
. - 30 '30 0” L]
Lbs, mitrient/bale  15.7h 0a77 1404 1.8 Ouk3 13,48
¥nd of sturage
s SR &R A% 4N &% %
Y » . :
ibs, mitrient/oale  hadh 0u5k Oolils 0498 OokiS 13,
Ibs, nutrient 1“‘M‘ 1,40 0.23 0a80 0.83 - 0,02 - 0,20
% loss 8.9 1340 5747 L5e9 - L6 - 1,48

a Protein determined on all L5 samples., Other mutrients determined only
on 10 bales selected at random,



Six bales, with less than 24T moisture, lost only 5.5% of their
soluble solids during sborage, vhile the remaining foar bales with
more than 24% molsture, lest 1L.0F of their aoluble 80lidg.

On the averaze there wag on 0,533 1b, logs of sagars per bale,

72% of which wos found x‘sb he sucrese. The anslyses indicaded that
a 9,02 1b. inercese :of seluble g:iﬁrcg;en per bale occarred during stor<
age while the protein content incressed 0.20 1b. per bale.

In vigare 2 the per cent bale weight less haz besn plofied against
per cend moisture at the time of sborige. The modols used here and
subseouently for lincar reprossion and cwrvilinesrity of resression,
were ol the type ¥ = a ,1- b and ¥ moa b bx £ ex?, roapectively. The

lincar regregsion line 4, of Figurs 2 is fitted from the ecuation

ol
Y om o 150 £ 712 Titting the amme dste te & curvilinear ecuabien

gave T # 1.82 £ 099285 £ 0213832, This equation is fitted to t the
data as line B, of Figure 2. In these cquabions, ¥ iz the per cent

r

bale =eight losa, "a" is o consitant and 2 is the per cent noisture et

N

the dime of shoroge. The meon squave, sz found in Table 6, due jo
lincar regy ossion is mod gtatistically eigpificant, while thoet due to
curvilineerity of regresgion is highly significapt at the cne por cend
level i&é )-

in Pigwre 3 the por cent dyvr mutcr lass hag been pletted against
per cent molsture ot the time of sforare. The linesy regrossion line A
is fitted from the ecusiion ¥ = 2.22 -~ 04307, ‘The curvilineor regros-
sion line B is fitted from the emation ¥ = = h.82 £ (8764 = -‘M)BX?’..
In these equatieons, ¥ is the per cent dry matter loss and X is the

per cent molsbure al the time of storage. The mean sgusre, as found

in Ysble 7, due te curvilinearity of regresgion is not siatistically
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Per Cent Bale Weight LLoss Plotied on Per Cent Moisture at the Time of Storage
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Table &

Hegression of Per Ueut dale VWelght Loss on Fer Sent

Hoigture &t the Time of Bborage

o

» Degroes of
Sturce freadon

Haan
-gquare

Total . ; o ol

By

e

Tue to linear regression
fue %o eurvilinmar regression
Doviation from curvilinearity

of regression i2

301438
726,80

1540

2423

h‘? 11 P

5

i GConlidence limits at the 997 level.
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Per Cent Dry Matter Loss Plotted on Per Cent Moisture at the Time of Storage
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Table 7

ieprosgion of Per Cenh Ipy Labtter loss

On ¥or verd Bolsture &t the Time of Utorage

Logrees of
Sonrce Tyoedon

tesn
gouanre

A

Total | sy
Ine o linear rogresaion 1
Pue to enrvilinesr regression 1
Toviation from cuwrvilincariiy

of repression L2

205453

3432

26433

FRRCy

1430

#r  Sonfidence limits st the 9990 lovels
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significant, while that due to lineay regressiocn is highly signilicant

at tho ohe per eent level {L2).

in ¥Fipure L the per cent protein loss has been plotted against
per ceht nmolsture at the time of utorsges. UThe llinear regression
line &, of Figure L is fitted from the equation I = 7.66 - JL87X.
Fisting the same dats o a curvilinesr equation gave ¥ = 16.07 =~
1,286% £ ,0188%%, fhis sonation is fitted to the data as line B,
Figare 4« In these equations, ¥ is the per cent protein lost, and
X is the per cent moisture at the time of ataragag The mean sguare,
as foupd in Table 8, due e curvilinsarity of rogression is net sta-
tistically significant, vhile that cue to linesr regreseicn is vignie
ficant at the five per 'tcent level (2],

Linear regression and curvilincar vegroagion lines weve fitled
fron the data concerning the percentage of soluble solids, soluble
nitrogen and fotal sugars lost during storage. The mean squars
{Tables 7, 10 ang 1) of these due %o linesr regresaion or curvie
linearity of regression, sre not statistically significant (L2).

in Figure 5, the @éz* cemt molgture at the time of gbtorage has
been plotbed againgt per cent bale weilght logs. The linesr regression
line A&, is fitted from the eguation ¥ & 12,50 £ ,§62X., Fitting the
seme Gaka to a curvilinesr eguabion ga?e T = 13.56 £ 38161 £ 0067352,
In thege equations, Y is the per cent melsture present at the time of
shorage, and X is the per cont bale welight loss,. The mean square, as
found in Table 12, due e curvilinsarity «f regrosgion is not statise
$ically sigpificant, wiile that 6&@ to lipear regression i highly

signilicant at the oue per cunt level (L2),
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Teble §

f Per Uent Protelin Losp on Per Gent
ture &% the Tine of Storage

Yegrees of Fean
Source frecéon gousre

o]

Taw do curvilinoo

by

» Linesy regression 1 262,96 B30

rogresalon L2 60,03

at

i

oniidence limits ab the 959 level.



Table 9

FKegression of Per Cent Soluble Solids lLoss on Per Cent
Hoisture at the Time of Storage

Degrees of Liean
Source freedom square F
Total 9
lue to linear regression 1 85.58 2.16
lue %o eurvilinear regression 1 3.7 L9.80
beviaticn from cwrvilinesrity
ef regression 7 18L.76




Table 10

Regression of Per Cent Scluble Nitrogen Loss on FPer Cent
Molsture al the Time of Storage

Degrees of liean
Source freedom square ¥
Total 9
Due to linear regression 1 3.30 6l.54
Iue to curvilinear regression 1 22.77 8.92
Deviation from curvilinearity
of regression 7 203.10




Degrees of kean
Source freedonm sqguare F
Total 9
Due to linear regression 1 Shb.51 1.89
Due to curvilinear regression 1 6e33  U5.75

Deviation fyom curvilinearity

of regression

289.61




Figure 5
Per Cent Moisture at the Time of Storage Plotted on Per Cent Bale Weight Loss
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Lk

legrees of Hean
Source freedom square F
Total Ly
Iue to linear regression 1 bhlo91  28.2¢%
Due to curvilinear regression | 2.63 0.17
Deviation from curvilinearity
of regression L2 15.80

#% Confidence limits at the 99 level.



DISCUSSION

Some consideration should be given to the method used in deter-
mining the per cent moisture of the experimental balecs. The apparent
variation in the relationship between bale weight loss and per cent
moisture at the time of storage may be indicative of an inadequate
saupling procedures

Fifteen bales lost from 10.0 %o 15.0% of their weight. OUn the
basis of data fitted from the linear regression line A of Figure 5,
the range in expected per cent moisture at the time of storage for
those bales was from 18 to 21%. OUnly 6 of the 15 bales were found
%o be within this range at the time of storage as the per cent moise
ture, as determined, varied from 16.3 te 34.7%.

Since there is considerable variation in the relationship between
bale weight loss and per cent moisture at the time of storage, it
appears that a much larger number of bales must be sampled and ans—
lyzed before definite conclusions can be drawn.

In Figure 5, the per cent moisture at the time of storage has
been plotted against per cent bale weight loss. If considerable vari-
ation persisted in future work, it may be desirable to use data from
Figure 5, or similar data, as a method of determining the per cent
meisture at the time of storage when the per cent bale weight loss is
known.

Line B of ligure 2 may be used to estimaile the probable bale
welght loss during storage when the per cent moisture at the time of
storage is known. As may be seen in Figure 2, line B is concave upward,



This trend is in agreement with the findings of Hodgsen et al. (19).
Because of the limited data, it is felt that the limits of line B
should be placed at the 12 and 25% moisture levels.

The linear regression line A of l'igure 3 may have value in pre-
dicting losses of dry matter during storage. If the limits of line A
were again placed at the 12 and 25% moisture levels, we could expect
dry matter losses to vary from 3.5% to a negative 1.5%, respectively.

However, it is felt that it could be assumed that no appreciable
loss of dry matter occurred during the storage periecd of the hay used
in this study. This is not in agreement with the findings of Camburn
et al. (6) or Camburn and Jones (7), but does support the opinion of
Hodgsen and co-workers (19).

In ¥igure L the per cent protein loss has been plotted against
the per cent moisture at the time of storage. Line A of Figure L,
concerning expected protein loss, follows a pattern comparable to
line A of Figure 3 which is used to predict expected dry matter loss.
Again, it is felt that the limits should be placed at the 12 and 25%
wolsture levels. According to results from line A of Ffigure L, any
hay containing more than 16,87 moisture at the time of storage should
have an increased protein content at the end of storage., As it is
impossible for hay to increase in protein centent during sterage, and
because the apparent gain is relatively small, it is felt that probably
ne change of protein occurred during storage. 7This does not agree
with the work of Archibald et al. (1) who found a L% loss of protein
during storage they could ot associate it with any curing process.

The losses of scluble selidas, soluble nitrogen and total sugars
were not significantly related with the per cent moisture at the time



L7,

of storage., It is believed that the lack of a significant relation-
ship may be due to the limited amount of data available. These results
were not in agreement with Archibald et al. (1) who found a signifi-
cant correlation between the loss of sugars during storage and the

per cent moisture at the time of storage. Accerding to Dexter (11),
field cured hay has a higher sugar content than hay dried in the mow
over a three-week period. It seems probable that less of sugars may
be completely independent of the moisture content at the time of
storage or the method of storage.

As shown in Table 5, an average loss of nearly 9% of the soluble
solids eccurred. Apparently little is known as to whut materials may
be invelved in the loss of solids. Apparently the sugars represented
about 60% of the sclids lest. Some plant pigments are probably included
in these losses, also, but they would not account for any appreciable
amount of sollids lost during storage. There is a need for study te
determine what is incwrred in the loss of soluble solids during storage.



PAET I

& %otal of 432 hewrs wis spent ohssrvin

s and recording the feoding
achivity of dry cows and helfers in & self-feeding trench silo. Croups
of 11, 16 and 18 animals were observed under winter conditions with
sorghun gilage and 25 sninmals were nsed in vwwmer studies with vetch
gila;e.

Normal oow feeding bebavior spparontly offers seme limising face
tors in the use of seli-feeding twench silce. 7The silage eonsumption
Swrins these studies was net uniform ameng all animals due to the appa-
rent matural animesity between individuals. This gitustion became
more imtensified whep the silage aceeus time wes decreased below 24
hourse. Decreased access bime gerdously cartailed the silage feeding
of gsome animals. UCompetitien for feeding space was degrosged waen

hay wes fed in addition to silage. I% wag spparent that ihe silage

feeding bohavier of the animals in these studies was randen in nabure,
Paily silage eating time per animal varisd from © to 253 mimmies, and

variations from O to 27 entries to the gilo were cbserved among indi-

vidnals,

There were thwee characteristic perieds of fseding activity durimg
ezch day, 1-2 bours, 10-12 hours and 19-20 hours after sanrise, Vastage
and spoilage 4id not appesr o be sericus preblems in this system of
feeding silage under reletively wmild climstic condivions. Labor rem

quirements for servicing the sile were nepligidblo.



The available feeding space was not completely utilized, even
during periocds when some individuals failed to obtain any silage.
kore than 3 individuals feeding at one time was seldom observed at
the feeding panel which was of the size and arrangement to accommo-
date 5 animals.

PART II

In a preliminary study, 45 bales of second cutting alfalfa hay
were obtained o determine what loases occur during storage.

Considerable varistion was apparent in the relationship between
bale weight loss and the per cent moisture at the time of storage.
The average moisture content at the beginning of storage and at the
end of storage was 19.5 and 9.1%, respectively. Veight losses aver-
aged 12.8% and the correlation between the criginal per cent moisture
and bale weight loss was £ 0.63. A curve has been fitted to the data
from which the expected bale weight loss can be predicted when the
per cent moisture at the time of storage is known,

Losses of dry matter, soluble nitrogen and protein were negli-
gible.

Nearly 50% of the sugars were lost during storage, but the loss
could not be correlated significantly with the pear cent moisture at
the time of storage. :

4 loss of nearly 9% of the soluble solids cccurred. Abeut 60%
of the soluble solids lost presumably were the sugars, More thorough
studies are needed to determine what is incurred in the loss of
soluble sclids during storage.



1.

3e

Se

6a

T

8.

e

10.

12.

50.

LITERATUKE CITED

Archibald, J. G., Bart, J., Blaisdell, M. L., and Spelman, A.F.
Quality In Koughages, I, lactors VWhich Influence Hay
gguum and (uality. J. Dairy Sci. 34 656-668.

Armstrong, K. F. Self-Feed Silage to Cut Laber, Iowa Agr. Pxp.
Farm Sei. 83 L69=-U4T1l. 195L.

Association of Official Agricultural Chemists, Official Methods
of is. Tth Edition. Assoclation O:
cultural ts. Washington, D. Cs p. 12, 1950,

Berousek, E. K., Nelson, G. L., and Mahony, G. Unpublished Lata,
Oklae Agr. Exp. Sta. 1955.

Bohstedt, G, HNutritional Value of Hay and Silage as Affected
by Harvesting, Frocessing, and Storage. Agr. Fngr.
25: 337-340. 194L.

vamburn, Ue iiey Fllenberger, H. B., Jones, C. He., and Crooks,
Ge Ge The Censervation of Alfalfa, Ked Clover and
Timothy Nutrients as Silages and as Hays., Vt. Agr.
¥Xpe Sta. Bull. L9L. 1942,

Camburn, O. M., and Jones, C, H. Comparison of Sun=Cured and
Barn-Cured Hay From the Same Field, Vt. Agr. Fxp. Stae.
Bule 5The 1953.

mm. M. E-' Fm, A. S.' and mm, k. Jo« Some Obscrvations
eon the Behavior eof Dairy Cattle With Particular Heference
to mt Ja Ihiry Res. 173 M' 1950’

Cave, H. W., and ¥itch, J. B. Stacked Browned Vs. Field-Cured
Alfalfa Hay ror Lairy Cows, Kans, Agr. lxp. S5ta. Ann,
Rep. 1929,

Craseman, "., and Steiner, W. Jber, lLandw., ©Schule Strickhofe
Zurich. p. 91. 1930-1931, (Cited by Watsen et al.
Jo Agr. Sci. 273 224-258. 1937.)

lexter, S. Ts The Yield and Sugar Content of Alfalfa Cut at
Various Times of Day and the Sugar Content of the Hay
After Various liethods of irying., J. Am. Sec. Agron.
37: 394~399. 1945.

Famay, M. L., and Brooker, L. B, Horizontal Self-ieeding Silos.
Agl‘. Ingre 3&‘ 620"'6230 1«9530



fpparent
Hay to its lutritive Vale
356 194bs

1he  Oriffith, I Thompaon, U. P. Jachers Affeebing tho

o Caz. 3t L65-175.

Lﬁutr wwhion ¢l Sarotene in Alfslia., &

the Cargicne ﬁamﬁsnﬁ Ty
1&' 5 - E’fﬁxﬁl’ it im’l 1{) b3 L,J n 1}35 »

Heheviey in belation bo
tetiens in Urazipng dabiys
sle bz 420433, 175k

3 » 3’
rasqla;‘

Froo., Thh fon. sonferense
L?h?, ( turature wited

de Lairy 168 1?; 2150823« l?yu.;

e of 8lfelfs tay. flova 4p.
1

3P

Y.y Hosbernan, “. ﬁ., snd Hienton,
i T Jtﬁr e 0f ﬁﬁrage o e La fs Yearbock Uradss
E)\c} - 16]‘"‘16? - 192«!-8 -

20, HoXfman, i. d., and Dradshaw, M.<&, Lossss of Urganic udﬁ iances
n the dpontanseus dealb of alfalia lay. d. s

Ght  159-18k. 1937.

; Zeitischr. dpirit-ind. 1097.
ﬁ ﬂ), &Z; )w. : %
; rmeul&ar henuc z?

'reaarmanns - uzrﬁrdl yvatt fur

nmu.ﬁka e i I :,wkeu Hara

.

:.fd & :
!\llf ﬁ!’}a 1}&001

22,

: Borizsoptal ol
yrma‘ hssn. ol Southern Ap¥. WOrkers.
pe 33« 1954,

Gey a1
layg ond Alfalfa foal I
G3T-0HT. 1937

£y AT

{!g SEEE . l“GS'

2ite  Henoally K. B., nevens, Ye § « He Shack Finishing

4T

ol baled day “ith and %
1940« S

254 donyg e hey @nd Thompson, 5. Ye Pactors 4fdecting the Stability
and Tatimation of Coretens in frikificially | £ :
and Hayse J. HEP. Sole 300 £22-03d. 1240.




33+

3hie

?itamim,ﬁ ueﬂy&eu. 5. Gedry sei.
Hay and Silage. Yo Sa L A

lellere, J. H. losses Lt I 3

Yoarheok ;00& ang !

J. ﬁ, ”Eaér“"ﬁ&oﬂo Gl Lalpy bow
d. Lairy Sel. 3?e 20)=275.

Hepling A Usy am imaweldl, . B &
s in Jbshe Uhah JA;D JK?-\ Shae Bul,. 2390 1,132.

pllure, He 8o Harkel Save Us Se Be A Varmer's duls 500
oz, '

LeGlure, M. He  Smrinkage of Darket bay. U

Be D fo Bule 973

¢ i : and Lis GQ’M
J. Lelry Sol. 291 239=-258.

& a@rxn& ﬁtorage*

LOrcigon, b de roeds ulgu 2hat Dditions She Lorvison
Puplishing Soe 1958,

Horrow, s L a&ﬁbﬂﬂ&lbﬂl raboratory hetiods for students ol
e y Scisnces. John clley ant Hong, LbC.
L7=ZUie 1927

. Gowg Vary in houghage Preference. iewa
’g. ;drm B0le T2 Fells 1?53.

,,,,,

upannaueouﬁ Heating and Ignition of lay. Lpvr.
152 Su7=550e 1937,

ma

.y Haylors s &., anf bﬁi&ﬁc%%ﬁ“, £ Fo  Toe Bileck
the Guring Frocess nd WiﬁaJiﬁ A

content of Alfalfa. W f : 9. Sha. fuls 560 193kLe

ey and rille
“ﬂ,.&rmaace of Dilkin

abhel on Lrazing
23 199-206.

1 Ve wtudies in Lar
%g &nxmal Nunriﬁisn. Je LTe 50Le 32: a?;—du;. l?ﬁE,

12

Shephierd, J.

- E‘u 3

eriment& Bh darw

Mgl. 1079 19%5.



Ei&n

e

6.

b7

[
il e

53.

Smithy Be Lse The Fffeect of -’:’é%sra@e Upon Vitsmin A, Gontent of
A¥falfa Have de ﬁ-:;l‘n?ﬂﬁw ij &5 1“"5?8&8& 193‘?9&

ey

Shatistical bethods, Lth Vdition. The Iowa
lege rregs. Hmeg, L0E. pPe 103-137 and 374-399..

Snedecor, G. W
Fhate vol

19k6.

SHonaon, e Loy and
£1E81in 28
Logges, and Lo
Chet,. 33 ?.&6—?29, 1915.

Iy s T salmen, e G, Losses in
"mnr in Vaking Brown and Mack A1Palfa.  J. i‘tgr.

s.;ivﬁiﬁﬁn’ Lr. b. ,.
Opganic
h{?a - 1\3 > 39 ?‘3&2&; 19 19;

"f:i.,, and

- Allgemcine Eeabnamuﬁgm Und Unkerguchuchunger
LWrsache tnd Ler Salbwterhdizung Und Selbstente
BuRdung, Vop Turrfactter. Landw, Jahrb. Schweiz U3:
‘?6~362. 1929, {literature cited by iellere, J. L.,
He e e e Yoarbook,. PFood and Life: E,%?& 92"‘1@%4 }.939;:2

Turner, G i)@lf-m eer}inr* of Silaze. lgricalturs 602 393-'362,
1953 S

Lebson, Se da Phe Soience arel Frastice of Uonasorvation: CGrass

ahﬁ Forsge Cropg« The Tertilizer and Feeding Stufts

. 1and 25 1539 ({Literature ecited by Honroe, G. .
et ml. loss of Futrients. J. iairy Sci. 292 24i-256.
1}%’3“; o

vatson, . Je The Time of Gutting Hay and the Losses Entailed
Buring Haymsking. J. dgr. Soi. 273 224258, 1937.

Gillard, H. ¢. Vactors Influencing the Palatability of Hay.
Ly, Agrs BEpe Stae. Oule 1990 1933

Zirk, F. J. Goisturc Sontent at tnich Alfalfa leaves ihatter.
i}igl EEH@I‘. 1?: 329—33{}, 1?360



TABLES
Taﬁla i
Yable II
‘fable IIL
Table IV
Table VI
Yable VII

Yable VIEL

| Table IK :

Uhgervation o 3

Uboervation Ho. 2

Phservaticn How 3

Observabion Ho. &

Cozervation fic. 5
Ubgervation ¥o. &

“limatolegical lata

Velght, Iry tetter and lutrient
veterninations &b the Beginning
of the Storage Veriody

teight, Ury Latter and futrient
Ugterminations at the Znd of
whe siorage Periods '

PAGE

55

57
58

61

63



Table 1
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fable VIIT

Welght, Ury ﬁaﬁter anﬁ ntrient Determinations
at the Peginning of the Storage Period
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Tahle IX
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