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JydYlYZadalga gf] g™ I'l aehgjlYfl ~Y[lgik affdmiffaf_ I']
nydm]g® Y jgm_"Y_] ~gj dan]iglc ~N\af_* N1 hjgzdlek [gf)
Noflh - af hjgna\af_ \Yajq [YIld] oal® Y hYdYIYZd]Yq Y]] aehgjl)
Yfl gfl( ] h]laYddgaf ajja_Ylagf)~Yjeaf  K]llagf ©0’]]] egkl g"
Il \Yajq [Ylid] Yj] "\ gdldggf "Yg \mjaf_ oafl]j egfl’k*

@Y[lgik eg | mkmYdddgkkg[aYI]\ oal" I'T hYdYlyZadalg® "Yq
Yj] nYja]lq( lae] g” [mllaf_( YR\ e]l'g\ g [mjaf_* AjY\[k "gj
YdrydrYyg $-5.4% m\ Zg '] Ofal\  MIYIlk >]hYijle]fl 9" ;_ja)
[mdimj] Yjl ZYK\ mhgf [gdgj YA d]Y7aflkk(o'a[’( af Imjf( Yj] \])
h]ffl mhgf lae] g® [mllaf_ YA e]l'g\ g [mjaf_ * N7T _jY\k
g” fylan] YA aflig\m[]\  _jYKKIk Yjl ZYK]\ mhgf [gdgj* N'] KIYf)
Y\ Yg Wik “yn] Z]If - ~gjemdYIN( Fjgm_" alYj g” Jphljalfl]
Y\ gzZk]jnYlagf( ~gj I'] hmjhgk] g* Ya\af_I'] Zmq]j af ][mjaf_
Il imYdalgg® “Yq \lkaj\( YA Yalaf_ [I'] _jgo]j af gZlyafaf_
ZIj  hjaflk ~gj I'T “Yag 'YL I'] Zmq)j \JeYfk* GYfg lae]k(
‘golnfiC '] Z] 1 jY\] g""Yq akfgl I'7 df] eg Ijlda )\ Zq[Yl)
Id]* Ajgoljik eYq \akY_j]] oal" “Yqg)\lvdljk YklIg I'] caf\ Yf
imYdalgg” "Yq Z]kl kmal\ ~gj mk] gf ~Yje YR jYf[* 2Y[ jYf)
i afI'l Qlkl eYq Z]da]n] "ak ‘Yq Ig Z] I'T Z]kl zZml[Yf _an] fg
hyjlaimdYjjlYkgf ZYK]\ gof Y k[a]fla*a[ afn]kla_Ylagf ~gj "ak ghafagf*
N7 fIN ~gj Y Im\g g I'] ~Y[lgik af*dmi]f[af_ nYjaYlagf af hydYI)
YZadalg™ "Yq akn]jg YhhYj]fl*

BCMNILC=;F
G?NBI>M 1@ JLI=?>  L?

Iff g Il eYbgj hjgzdlek af I] laf_ hYdYlYZadalg® "Yq ak
I'l Y\ghlagf g Y e]l'g\ g" \]lljeafaf_ hydYlYZadalgN'] dal]j)
YIimj] jlnlydk 'Yl KJnJjyd! \a™jlfl  e]lll'g\k  “Yn] ZJIf af m]*
QYlli  $-5-1% YA BIf\jg  $-5.1% jlhgjl\ of hYdYlYZadalgYdk
ol NIl [gall ellg\ oYk lehdgg\* VPgdd$-5.1% fgl\ ']
jldYlan] [gf mehlagf g~ [ljjyd ‘Ygk o’]f [gjjyd "\ \Yajg ‘Janjk
o] _anlf fg [‘gall*

IN'] eYlljayd af I'ak Zmdd]laf ux  hjJK]fi\ Zq Il Yml'gj af hYjlayd “md~adde]fg"
I jlimajle]flk Agi I\l g~ >gflgj g” Jadgkgh'g YI I'] Ofan]ikjlg g™ GafflolY*
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NIl °yn] ZJif Y fmeZ]j g” Iphljaelflk  [gAm[N  1g \]))
ieaf] Il ~Naf_ nYdm]g™ “Yg [ml YI\a™jlfl  \Yll YA [mj)\
mf\]j  nYjagmk]fnajgfe]flyd [gf\alagf* Cf Il 1 Iph]jae]flk
I'lT "Yq oYk M\ af km[" imYflalalk YkI'] YfaeYdkogmd\ [gfkme]
oal’'gml em[" oYkl] YA Il jldYlan] hydYlYZadattyk fgl\ Zq I']
Yegmflk g™ Y[ "Yq [of d----]\* Bgo]n]j( fg o]dd \]*af\ e]l")
g\k g” llklaf_ I'] jldYlan] hydYlYZadagf "Yq Y\ Z]Jif \]n]dgh]\
Z]Mgj] I'T ogjc g™ ?[cdlk $-5/.% Yf\ [gdd]Y_m]koYk Z]_mf af I']
oafl]j g" -5.4).5*

@;=NILM;@-+?=NCHA;F;N;<CFCNS 1@ B;S

Cf Yddph]jael]fl jlhgiiN '] lae] g™ [mllaf_ g™ I'l “Yq
oYk Yf aehgjlYfl AY[lgj affdm]flaf_ I'] hYdYlYZadalgN] ]Yjdalj
[ml “Ygk o]j] [I'T egj] hydYlyzd]*QvYljk $-5-1% jlhgji\  TI'YI
eadc [go( ‘Ynaf_ _jyaf YA glI')j jgm_"Y_] Zlka\] I'l] “Ygk mf\]j
IIki( o]l fgl . \ak[jaeafYlaf_ Ykkljk af I'laj IYk] YkjL_Yij\k
'] ~akllj]]  [milaf_  ZmlI g dN ] Agmjlt YR ~a”l [millaf_k
Ydegkl mflgm['\  mfladI'] ~ajl( J[gf\( YA I'aj\ [mllaf_k o]]]
Yiif* Blf\jq $-5.1% jlhgjl\ 'Yl NYajg kiglc hj]*li Qral]
mkljydaYfo'lYl “Yq [ml af Zdgkkgelg “Yq g” I'T kYe] nYja]lq
[ml Y1 dYIj kIY_] g™ \Inldghe]fl( YA T'Yl km[" "Yg Z][ge] d]k
Y[OhlYzd] Yk [gehd]]] eYlmjalg a YhhjgY[]\*! CaddibC  %(
@gKlj YA\ Gljjadd $-445%( YM]j ~Naf_  Z]]M KNk of Ydrydhy
af \a™Vjlfl  klY_]k g™ Zdgge( jlhgjl\  I'Yl I'T jldYlan] hydYlYZadalg
\IITYKN Yk I'T  hdYfl YhhjgY[\ I'] “mdd]j IY_]k g Zdgge*
=jakllfklf Y\ Bghh]j $-5/.% jlhgj\ 'Yl hjYaja] 'Yq [ml af
Dmd@Y egj] hydYlyzdpgj kilik I'Yf I'7 I[lgz]j [mllaf_* >Yo)
of ]I Yd*$-5//%( ogjcaf_ oal" \Yajg [gok af eadc( ‘Jo\ [I'YI
Il hydYlYZadagt Mm\Yf _jY k’Yg \][[IY 1\ oal" I'T afjJy ] af
eYimjalg g I'T _jY YII] lae] g"[mllaf_*

NI YY)l \a™Iilf g" ghafagf Y Ig I'l jdYlan] hYdYlYZadalg
g Il \aMjlfl  [mllaf_ g™ Yd*YdAY*Cl oY fgl\  Zg =Yjjgdd
$-5-/% I'Yl \Yajg [go af eadcj]®mk]\ egj] g™ 17 g [ml)
laf_ I'Yf Il 7ajl gj I'aj\ [igh Yd*Yd*Wf Yllae] [gf me]\ 1]
gf  [igh YdrYd™liq jldm[lYfldg* glgdY $-5.3%( jlhgjlaf_
ogjc oal" “Jlh A\ ~ajl( Kl[gf\( YA Fa)\ [mllaf_ Yd*Yd™vYgf])
“Yd™ Zdgge(fglN 'Yl  aeadYjYegmfl g Y[ [mllaf_ o]j] [gf)
me]\*
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N'T ~Maf_  nYdm]g® \a™jlfl nYjallalk g™ “Ygk “Yk Z]If kmZ)
bl Ig afn]lkla_Ylagf oal® ZJI*( \Yajg [YId]( YA\ kJ]h* N7
[of[dmkagfk “jge Y ~o g” I'lk] afnlkla_Ylagfk Yj] Zja]*dg kme)#
eYjar\  ]jJ* Mfg\ll  $-5CC%ijlhgjl\  I'Yl I'7  YnljY_] \Yadg
Yegmflk g™ “Yq [gfkme]\ ZqgZ]]* [YId] [Yjja\ Tjgm_" [j]] oaf)
ik Y [Ydn]k( q]Yjdaf_k( YA\ log)q]Yj)gd\k gf nYjagmkjgm_"Y_]k(
oli] Yk”~gddgok6 ;drYdrY YA [Yf] “Yg( .0*2 hgmfik7 YdAYdAYA
hjYaja] “Yq( ..*0 hgmf\k7 Yd*Yd*Wq( .-*1 hgmfk7 [Yf] “Yq( .,)0
hgmf\k7 hjYaja] “Yq YA\ [Yf] “Yq( -5)0 hgmf\k7 hjYaja] "Yq( -2*4
hgmfik*  Bmdir $-5./% jlhgjl\ 'Yl Z]]* [Ydnlk "\ “gj -20 \Ygk
gf YdrYd™dj Qqgeaf  fYlan] “Yq Ydgfl( [gfkme]\ -2*/0 hgmflk
g™ Yd*Yd*"YYqg Yk[gehYj\ oal’ -*. hgmflk g" Qqgeaf_  fYlan]
Yq h)j Y\ \Yadg* @Ynadd$-5-,% gZk])jn\ I'Yl o]f log dglk
g™ dyezkgf A~Ylllfaf_  jYlagtk o]j] "\ gf JimYd Yegmflk g” [gjf(
Il dgljllanaf_ Yd*Yd*Yq [gfkme]\ -4*4 h]j [Ifl egj] “Yq I'Yf
Il dgl jjJanaf_ Qqgeaf  fYlan] “Yg* N1 \YIY jlhgjl\ Zq
<mjfll $-5,,% k'go]\ TI'Yl I'l] dYezkjj[Janaf_ Yd*Yd*Ygfkme]\
1- h)j Off egj]l °“Yg h]j Y\ \Yadgl'Yf \a\ Il dYeZk jj[Janaf_

1ZjYkeY fYlan] “Yg* QaddYj\ $-5.2% jhgji\ 'Yl \Yajg [gok
[ofkme]\ .1 h]j [Ifl egj] YdrYd*YYF I'lg [gfkme]\ g™ Qqg)
eaf  fYlan] 'Yg* Gla_k YA =gfn]j ] $-5/.% jlhgj\ I'Yl af)
IY 1\ [ofkmehlagf g~ Yq oYk Y n]jg YhhYijlfl jlkmdl g* M\af_
YdrYdMYA laegl’g [gezaf)\ jYI']] I'Yf JalI'lj laegl’'g gj Ydrydry
Yq YkI]  gd] jgm_"Y_]*

MiY[caf_ Ydryd™af km[ [gfhalagfk 'Yl al JYlk af Il klY[c
Y\ Imjfk Ig Y Zjgof gj ZdY[c[gdgj akY [geegf hjY[la[]] af eYfq
Jlagfk g” I'] Ofal\  MIYllk* N7 \YIY hjlkIf[\  Zg MoYfkgf I
Yd*$-5-5% af\a[YI] I'Yl ZzZjgof Yf\ _jlif [gdgj\ Yd*Yd™¥)] [of)
mjf\ af kaeadYjimYflalalk zqg z]]* kiJljik zZmIl'Yl I'7 kijk [gf)
me]\ kge]o'Yl keYdd]j imYflalalk g* I'] ZdY[c Yd"Yd*Y*Cf ]p)
hjjaelflk jlhgjl\  Zq L]\ $-5.5% I'] Zjgofaf_ g” Yd*Yd*Yyq af
Il ego \a\ fgl eYc] I'lT “Yq egj] hydYlyzdig \Yajg [gok I'Yf
JlIf - [odgi\  YdrydrYyg* LN $-5/-% jlhgj\ 'Yl \Yajg [go
[of me]\ kaeadYjimYflalalk g™ \]'q\YI\ YdrYdrYYq YR kmf
[mj\  Ydrydry=

AmadZ]jl ]I Yd*$-5/-%( jlhgjlaf_ Y \a_Jklagf ljaYdoal® k']h(
fglhN 'Yl Zmj [dgn]j "Yq mflphgk]\ Ig jYaf oYk egj] hYdYIlYZd]
I'Yf Zmj [dgn]j “Yq 'Yl “Y\ Z]if I'mk ]phgk]\*
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Qgg\oYj\ ]I Yd*$-5/,%# jlhgjl\ 'Yl \Yajq [gok [gfkme]\
*egjl] oMIT ZIj _jY\k g~ Yd*Yd*Ydegl'q( YA\ kggz]Yf “Yq I'Yf
Ma \a\ g*I'T hggili _jY\Ik*

LN $-5/-% jlhgjl\  I'Yl \Yajgq [gok o’a[" o]j] fgl Y[[mk)
lge\ Ig YjYlagf g™ jgm_"Y_] Ydgf] ogmd\ ]YI kgeloYl d]kk g®
Il jgm_"Y_] I'Yf I'lg ea_ 'l “Yn] ]YIIf gl']joak]*

Falld] Yllehl “Yk Z]JIf eY\] Ig [gjjldYl] jldYlan] hYdYlYZadalg
oal" Yfq [Jea[yd [gf lalm]fl g~ I'lT “Yg* AmadZz]jl $-5/ C%km_)
1IN PYE ] j\m[lagf g kgdmzdiYdlkyfA g™ '] kgdmzd]YjZg'q)
\iYllk [Ymk)\ Zgd]Y[af_ eYq “Yn] YeYjch ™I of hydYlyZadalq
g" "Yg* Maf[] I'T Jvidg)[ml “Yq Yj] "a_’)j af hjgllaf Yf\ dgo]j af
~az)i [ofift  Yf Yj] '] dYD[ml “Yq( alea_’l Z] afijj\ Tyl
I'] hydYlYZadaleft "Yq oYk dafc]\ oal" I'lk] [Jea[Yd [gf lalm]flk*

=Yk _]fljyddg [gf[]\\ 'Yl I'l] T[lealyd [gehgkalagf g"
hdYfl akaffdm]f[\ Zq kh][alk Yf\ Zq ]fnajgfe]flyd [gh\alagfk(
km[* Yk kgad{rhhda[Ylagfg" "Jjladaraf_]dJelflk( Y\ Kk]YkgfYd jyaf)
AYddgj oYl]j] kmhhdg* Ajjlffadd YA\ JY_] $-5/-% YA\ @]j_mkgf
$-5/-%( ogjcaf_ af ?f dYA( ~gmf\ I'Yl Zgl' Il falig Jf Yf
h’g h'gjmk [gfl]fl  g" hYkimj] hdYfl o]j] [dgk]ldgdafc]\ Ig_]I']j(
\IlilYkaf_ \mjaf_ \jgmlI" Y\ affjjykaf_ YA jyafrydd* G[=j]Yjq
$-5/ C%hgjiN 'Yl T]] oYk YeYjc\ affjjyk] af I'] faljg_]f
Yf\ h'gkh’gjmk g”jYf] _jYkk ~gddgoaf ‘]Ynq jYafk* Cf [gfljY |
Ig I'k] afn]kla_Ylagfk( Qa\lkg] Yf\ MilloYjl $-5-% jlhgjih  I'YI
Il oYk Y da 'I\][jlyk] af I'lT hjgllaf [oflifl g™ o ]YI( gYIk(
ZYjdla( [gifC ']l [ighk g™ Yd"Yd"Ygegl'a( Zjge] _jYk( gi['Yj\
_jY k(ClydaYfq] _jYkk $7ajl YA Jgf\ [ighk% YkI] mhhdgg?
ajja_Ylagf oYl]j oYk af[jJYk]\*

<|lYmk] eYfq [lealyd [Yf] IYc] hdY[] \mjaf_ I'] [mjaf_
g” hdYflk aflg “Yg( I'l] [lealyd [gfklaim]flk j] hgfkazd] ~gj eYc)
af_ Il hdYfl af I'] ~ald\hydYlyzdeYq fgl Z] I'l] Ye] Y I'g ]
oa[ afrdmif] I'] hydYlyZadaief I'] hdYfl o']f [mj)\* @d]q)
eYff  $-5CCUgf[dm\\ 'Yl “Yq [Yffgl Z] [of a\\ _jY o'al
'Y dgklgfdg oYI]j7 'Yl _jy mf\]i_g] eYfq [Jea[yd [Yf]
\mjaf_ I'] hjg[lk g" [mjaf_ aflg “Yg* N \YIY hj] I\ Zq
@dlq’eYff  $-5- C% ‘go I'YI Il hjgllaf [oflIfl g™ _jY "Yq
[miN mf\]j  mfAYngjyzd] [galagfk oY “a_]j I'Yf I hjgllaf
[ofifl g™ _jYkk “Yg [mj\ mf\]j ~YngjYzd][gfalagf (Z][Ym] g*
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I'T \]lIYk] af I'l] Yegmiflk g* I'] egj] kgdmZdhgjlagtk g™ I']
hdYfl* MoYfkgf ]I Yd*$-5-5%YA Bgffyeh $-5..% jlhgjl\ "a )
1i hjglaf[gfiil af klY[c zZmjfl Yd*Yd*YYq I'Yf af _jlIf [gdgj]\
YdrYdAYYgr BYW\gf  $-452% ~gmf\ 'Yl YdAYdAYYq oal Y\
dgklal d]yn] [gflyaf\ Clk hjgllaf I'Yf d]Y~qYd*Yd YYg* =gd)
dafk YA\ Mhadd]j$-5.,% \legfkljYI]\ 'Yl KkljYo [gflyafk Y dgol]j
km_Yj [ofllfl  YM)j  NjelflYlagf Y\ IYc]f hdY[] I'Yf  Z]gjl*
Qa\klgs YA\ MioYjl $-454%IYI\N 'Yl I'] kilek g” YdrYd™lj]
jalli af j\m[af_  km_Yjk(oYI]j] gdmzd[Yjzg q\Ylk( Y\ IYj
I'Yf I dlYnlk* ;[[gj\af_ lg "m]g $-5-0% I'] \aYklYla[ hgo]j
oYk _jlylj af Il lle [I'Yf af Il d]Ynlk g® Yd*Yd Y*B] ~gmfl
'Yl ] \aYkIYK] [gflifl  g” YdAYd™YYq oYk [gjjldYI\ oal® _gg\
[odgj YA g\gj g"IT "Yg*

?RJ?LCG? N;F

>2?A (& G?-#CCl> 1@ >]I?LGCHCHA  J;F;N;<CFCNS

;o el'g\  lg Z] kYlak™Y[lgjg ~gj I'a Igh] g” ]phljae]fl
k’gmd\ Z] gf] o’a[ ogmd\ hljeal \mhda[Ylagf(YkI] ljaYdko]j]
lg Z] JplIA\ gn]j dgf_ hJjag\k g" lae]* <][Ymk] g" l'ak( I']
NI [ogall ellgy g™ \Jljjeafaf hydYlYZadalgyk fgl kmal]\ Ig
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B. The concentrate supplement.

The general practice is to feed dairy cows a concentrate sup-
plementing the roughage. The concentrate allowance recommended
is one which is proportionate to the milk or butterfat yield. If
palatability of roughages is measured by amounts consumed by
cows in different stages of lactation, then the concentrate allow-
ance should be so regulated as to make possible a repetition of
such trials. Two experiments were conducted to determine the
method of apportioning the concentrate allowance so that the re-
sults of palatability trials with different hays might be comparable.

Experiment 1.—Procedure: Five Holstein cows were fed
daily a constant quantity of Wyoming native hay for ninety days.
"The ninety days were divided up into six periods of 15 days each.
Fach period was divided into two sub-periods, a five-day pre-
liminary and a ten-day experimental. During the first preliminary
and experimental periods each cow was fed concentrates at the
rate of one pound to two and one-half pounds of milk produced.
During the second preliminary period the daily concentrate allow-
ance was gradually increased five pounds per cow in the case of
3 cows and decreased five pounds with the remaining 2 cows.
The concentrate allowance remained at that level during the ex-
perimental period of ten days. A second reduction or increase
in grain allowance was made during the following preliminary
five-day period and the concentrate allowance was held at that
level for the ten-day experimental period. During the fourth
preliminary period the amount of concentrates fed was gradually
increased five pounds per day on those cows which received a
decreasing concentrate allowance and decreased the same amount
on those cows which received an increasing concentrate allow-
ance. Two changes of the same kind were made during the five
following preliminary periods. The concentrate allowance was
held constant during each experimental period.

Results: 'The data from two cows are given in Table IV.
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TABLE IV—Influence of concentrate suppl nt on hay ption. A varying

concentrate allowance with advance in lactation.
Name of Cow
Experi- Lassie 1 Snowdrop
ment ROTY 5 "
Ratio | Ratio
i Concen- Hay : || Concen- Hay 2
.. trates fed consumed g‘;:'i'l'kto | trates fed consumed gr;li?kto
daily daily yield I daily ; daily yield
1bs. | 1bs. 1: | Iba 1bs. 1:
1 10.0 34.1 2.60 il 16.0 31.9 2.51
il RERS 34.6 415 [ a0 30.1 1.81
3 0.0 32.9 | 26.0 27.3 1.45
1 ‘ 5.0 33.0 3.42 | 21.0 ’ 26.8 1.68
5 ‘ 10.0 27.3 1.81 “ 16.0 ‘ 27.5 1.59
6 | 150 24.3 T TN N 1 W e RS ) 2.43

As shown in Table IV, the hay consumption tended to increase
with the increase in concentrate allowance and vice versa. It
should be noted that the hay consumption of both cows in periods
1 and 5, 2 and 4, is not similar, even though the concentrate al-
lowance was the same. Furthermore, during the same periods the
ratio of concentrate to milk yield was quite variable. The ratio
of concentrate to milk for Lassie in period 1 was 1:2.60, as com-
pared with 1:1.81 in period 5, although ten pounds of concentrate
was fed in both periods. ILassie consumed an average of 34.1
pounds of hay in period 1 and 27.3 pounds of hay in period 3.

Conclusion: 'This experiment indicates that if similar hay
consumption is desired of a cow as the lactation advances, the
same concentrate allowance should not be fed. There appears
to be a relationship between the hay consumption and the ratio
of concentrate allowance to milk yield.

Experiment 2—1If a relationship exists between hay consump-
tion and ratio of concentrate to milk yield, then a similar hay con-
sumption should be expected when the concentrate allowance is
made in a definite proportion to the milk yield. This principle is
taken into consideration when one uses the feeding standard as a
guide in computing experimental rations, for the nutrient require-
ments decrease with the decrease in milk yield. If the hay allow-
ance is kept constant then the nutrients remaining to be made up
by concentrates will become less as the milk yield decreases. To
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determine if the feeding standard could be used to secure similar
hay consumption in repetition of palatability trials, two experi-
ments were conducted.

Experiment (a)—Procedure: 'Three cows, 1 Guernsey and
2 Holsteins, were fed Wyoming native hay cut August 20 and
sufficient concentrates to meet the requirements of the Haecker
feeding standard. The hay allowance was gradually increased
until about 10 per cent of the allowance was refused, then this
amount was fed daily for a period of ten to thirteen days. Suf-
ficient concentrates were fed to meet the requirements of Haeck-
er’s feeding standard. The first trial was started October 3. Be-
ginning February 23, after sufficient time had elapsed to allow for
a decrease in milk yield the same concentrate and hay allowance
as was fed in the previous trial was fed to the same cows. The
hay was the same cutting as used in what may be termed the “orig-
inal” trial. 'The cows were fed on this ration for seven days. The
following eight days, beginning March 4, the hay allowance was
the same as in the previous trials but the concentrate allowance
was reduced so as to just satisfy nutrient requirements according
to the Haecker feeding standard. The results are compared on
the daily basis.

Results: 'The average daily concentrate, hay fed and hay
consumed by the three cows is presented in Table V. The differ-
ence from the original trial in average daily hay consumption was
reduced from 14.81 per cent (repetition trial I) to 7.38 per cent
(repetition trial IT) by reducing the concentrate allowance to the
requirements of the Haecker feeding standard.

TABLE V—The influence of the concentrate allowance on hay consumed by
cows in different stages of lactation.

Ave. Ave. Ave, : :
it Date at daily daily | daily Toflusact indior
tart grain hay hay ey g
. fed fed ad original trial
|
1bs. 1bs. 1bs. | 1bs. | per cent
Original......... Oct. 3 | 860 | 283 22.88 | {
Repe Loy vapie Feb. 25 J 860 | 263 19499 | 3.3 14.81
REDL I, o Joveths March 3 | 3.36 26.3 21.19 | 1.69 7.38
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Experiment (b)—Procedure: Four Holstein cows in four ex-
perimental periods were fed Wyoming native hay cut July 22.
Forty-four days elapsed between the start of periods 1 and 2.
There was no lapse of time between periods 2 and 3. Period 3
ended March 23 and period 4 began April 1. In period 1 the
cows were allowed sufficient total digestible nutrients to meet the
requirements of Haecker’s feeding standard, the hay being in-
creased until there was about 10 per cent refused. In period 2,
less hay was offered but the total digestible nutrients were kept
the same as in period 1 in spite of the declining milk yield. In
period 3, the total digestible nutrients were lowered to meet the
feeding standard requirements, but the hay allowance was not as
great as in period 1. In period 4, the total digestible nutrients
were again lowered to meet the feeding standard requirements,
but the hay allowance was made the same as in period 1.

Results: From Table VI it is seen that the amount of hay
consumed in period 4 is more nearly like the amounts consumed
in period 1 than are the amounts consumed in periods 2 and 3.
The results indicate that cows will consume similar amounts of
hay in different stages of lactation if the same amounts of hay are
offered and sufficient concentrate allowance is made to satisfy the
requirements of the feeding standard.

TABLE VI—The influence of the allowance of hay and concentrate on hay
consumption by cows in different stages of lactation.

| - o
S 2
)

53 § 32 % E > P >.§ | Difference in hay
~ = -] <=5 S5 = ZE consumed from
= & ) E E_ S o= E i g2 S & d 1
B - u S A% = - ] 2= perio
S &% |A5E| <E| SZ | <& | <83

| days 1bs. Tbs. Ibs. Ibs. ‘ Ibs. | per cent
1 Jan. 25 ‘ 8 35.67 10.35 3225 28.02 i |
2 Mar. 9 | 5 30.37 12.35 30.37 25.55 | 247 8.81
3 | Mar. 19 | 6 30.75 825 29.65 26.22 | 180 6.42
4 e TN R 9 28.10 6.62 32.30 29.17 ' 115 4.10

In experiments (a) and (b) 7 cows in two stages of lac-
tation were fed sufficient nutrients to meet Haecker’s feeding
standard requirements. There was a constant quantity of hay fed
in both stages. The hay consumed by each cow and the differ-
ence in consumption in these two periods is shown in table VII.
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TABLE VII—The difference of average daily hay consumption by
seven cows in two stages of lactation.

Ave. daily Ave. daily Difference in

Name of cow ay d hay ¢ d ave. daily hay

Trial I Trial II consumed
1bs. 1bs. 1bs.
- PR ey T B0 R P e A 2 28.4 283 —0.1
BOOWOROP i S AR AR AR 29.7 304 +0.7
BYIVIE S - e s Ay s Rk s e 27.2 20.7 +2.5
b - SWRF g ¢ e e 8 R e 26.8 28.1 +1.3
TR . e iy S s TR LS 26.2 | 248 —1.4
BEUS L s areny et e e o hoy 233 20.9 —24
AOER B8 'L A B N S e ad 19.1 17.9 —1.2
AVORERE | 3L R A b Wi 25.8 25.7 —0.1

Conclusions: 'The results of experiments (a) and (b) lead
to the establishment of definite rules to follow in order to make
possible repetition of palatability tests and thus increase their re-
liability. These rules are: 1. In the repetition trials make the
sam hay allowance as was made in the first trial; 2. In the repeti-
tion trial feed only enough concentrate to supply the remaining
nutrients necessary to meet the feeding standard requirements.

C. Length of trial to obtain accurate index of hay consumption.

The amount of hay consumed by cows will vary from day to
day. Consequently, it is highly desirable to conduct a palatability
test of sufficient length that a fairly accurate index of the cow’s
intake be secured. If a number of hays are to be tested for palata-
bility during a single winter period, short feeding periods on each
hay must be used. An experiment was conducted to obtain some
information on the reliability of a 10-day period compared with
a 30-day period.

Procedure: Six cows, 3 Guernseys and 3 Holsteins, were fed
for a total of 16 periods of 30 days each. The hay allowance was
constant throughout a 3o-day period. Concentrates were fed at
the rate of one pound to 2.5 pounds of milk produced. Wyoming
native hay was fed as a sole roughage.

Results: 'The data were computed to the daily basis. The
average hay consumption during a 3o-day period was compared
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with the average hay consumption in three consecutive 10-day
periods during each 30-day period. A summary of the data and of
the average daily hay fed and consumed during each 30-day period
is shown in Table VIII. When the same hay allowed was fed
to the same cow for two or more 30-day periods, the difference
in the average hay consumption was calculated and is shown in
column four. The difference in the extremes of the average hay
consumption during three consecutive 10-day periods in each 30-
day period was calculated and is presented in column five.

The greatest average daily variation in hay consumption be-
tween 30-day periods was 1.6 pounds of hay. The greatest aver-

age daily variation in hay consumption between 10-day periods
was 2.1 pounds.

TABLE VII—Influence of duration of experiment on hay consumption. The
difference in hay consumption between 30- and 10-day periods.

owed Hay consumed i Widest diﬂer-'

Cow No. Bayd:lilly oy o 18;! | di‘z;':::ze | ence ‘g{_ alg(:da)
1bs. 1bs. [ 1bs. 1 Ibs.
g 45.0 20.3 | ‘ 0.6
oy, 25.0 20.4 ) 1‘ 2.1
0 25.0 20.7 | ‘ 0.4
2 25.0 21.6 | ‘ 0.6
“ 25.0 - 20.5 ‘ 16 , 0.4
201 30.0 25.5 ; | 1.0
- 25.0 19.6 1 1.2
202 30.0 25.4 | 01
4 25.0 21.5 i | 1.1
2 25.0 20.1 L5 0.4
203 35.0 31.6 0.9
204 45.0 422 | 0.8
2 45.0 42.2 0.0 | 0.5
205 35.0 31.3 | 1.3
= 35.0 314 \ 0.5 1.2

Conclusion: 'The close approximation of a 10-day average
hay consumption to a 30-day average hay consumption indicates
that average daily hay consumption for 1o-day periods is a fairly
reliable index of the cow’s intake of the hay.
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DiscussioNn o METHODS

Experiments (a) and (b) showed that the use of the feeding
standard was a convenient vehicle for securing maximum con-
sumption of hay and for making a repetition of such hay consump-
tion possible. The experiments which disregarded the feeding
standard indicated that hay consumption could be increased by
either offering more hay or less concentrates, or both. The
same results were secured when the cows were fed by using the
feeding standard as a guide, Experiment (a) indicated that as the
hay allowance was increased there was also an increase in the per-
centage hay refused. It was concluded that the percentage hay
refused should be fairly constant throughout palatability trials.

The logical method to use to obtain maximum hay consump-
tion is the method suggested by Eckles in method 4 (1932) :

The requirements of the cow for total digestible nutrients

are estimated and a ration provided to supply one-half the

nutrient in the form of grain and one-half in the hay to be

tested. The ration is then slowly changed to increase the pro-
portion of nutrients from the roughage, keeping the total at the
point of her requirements. This is continued until a point is

reached where she underfeeds herself about 10 per cent by leav-
ing a portion of the hay.

Conclusion:

The following procedure may be used in palatability tests to
assure reliable comparisons of the relative palatability of hay.

1. Step up the hay allowance according to the method de-
scribed in Eckles’ Method 4 (1932).

2. When the maximum hay consumption limited by a 10
per cent refusal of the hay allowance has been reached the ration
should be continued for about 10 days in order that a reliable
index of the cow’s intake of hay may be secured.

3. Measure the results by the average daily hay consumed.

PArt II.—FAcCTOoRS INFLUENCING THE PALATABILITY OF HAYS

The Problem: Having developed through experiments a
method for determining the palatability of hays, work was started
on determining a number of factors influencing palatability. The
factors studied were:
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1. Factors influencing the palatability of Wyoming native
hay. The effect of: (a) predominating species of plants, (b)
time of cutting, (¢) climatic conditions during the curing process,
(d) irrigation water, and (e) moisture, crude protein, and sugar
content of the hay.

2. Factors influencing the palatability of irrigated alfalfa.
The effect of : (a) first and second cutting, (b) stage of bloom,
(¢) moisture, crude protein, and sugar content, and (d) com-
mercial hay grades.

3. Factors which make native hay as palatable as alfalfa
hay. The influence of : (a) predominating species of plants, (b)
time of cutting, and (c) irrigation water.

Animals used: Fourteen registered cows, 10 Holstein and 4
Guernsey, comprising the whole milking herd, were used at some
time during the experiments. Only the cows that were at least
six weeks from freshening and milking sufficient quantities to
enable them to underfeed themselves on hay alone were used in
any one experiment. The maximum number of animals used in
any one comparison was five, and at times the number of animals
was limited to three in one comparison.

Calculation of rations: Rations were calculated on the basis
of the Haecker feeding standard. Before an experiment was started
the cows were weighed for three successive days and the aver-
age weight was used to calculate the maintenance requirement.
The average daily milk yield during the previous week, and a but-
terfat test from a two-day composite sample of milk, were used
to compute the nutrient requirements for the milk yield. The
feeds used in the grain mixture varied in different trials but each
grain mixture was calculated to contain 72 per cent total digestible
nutrients. The mixture was composed of ground corn, oats, barley,
bran, and cottonseed meal. The hay, both alfalfa and native, was
estimated to contain 50 per cent total digestible nutrients.

Method of feeding hay: The daily hay allowance was weighed
out into beet pulp sacks having a capacity of forty pounds of baled
hay. FEach sack was labeled with the name of the cow for which
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it was intended. Part of the daily hay allowance was placed in
three-foot iron mangers in the evening and the remainder fed be-
fore milking in the morning. The hay refused was weighed back
at 9 a. m. The cows were allowed free access to water and salt
from 8:30 a. m. until 4 p. m. in a dry lot just outside of the dairy
barn.

Description of hay used: 'The alfalfa hay included in this
study comprised eleven different cuttings during two years. The
alfalfa was cut both years from the same plots of ground covering
about 1.25 acres each. Frost prevented the second cutting from
being mowed later than September g . For the most part the mower
was followed by a side-delivery rake and the hay was allowed to
cure three days in the windrow. With the exception of the first
cutting at early bloom, the hay was baled from the windrow the
first season. The second year’s crop was baled from the stack.

From each cutting of hay a sample was selected and shipped
to Kansas City for official grading. At the same time another
sample was sent to O. C. McCreary, Associate Station Chemist
at the University of Wyoming, for a chemical analysis. The
same chemical determinations were made for the native and
alfalfa hays.

Typical native hays of the Laramie River valley are made
up mostly of the rushes and sedges. Three of the native hays
tested for palatability were sent to the Bureau of Agricultural
Economics hay laboratories for official grading. The official grades
of these hays were as follows:

1. United States No. 1. Extra green grass hay, rushes and
sedges. Color 95 per cent.

2. United States No. 1. Extra green grass hay, sedges.
Color 100 per cent.

3. United States No. 1. Extra green grass hay, rushes and
sedges. Color 76 per cent.

An attempt was made to select hay from meadows in which
the predominating grasses were the bog sedges and the rushes.
The predominating species of the bog sedge found in selected
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meadows were Carex Nebraskensis and Carex aquatalis. 'These
selected meadows were composed of from 65-75 per cent of these
species. Both species are very much alike in appearance. The
plant is described by Nelson (1906). In the meadows selected for
rushes, the species Juncus Balticus, commonly called wire grass
or Baltic rush made up from 70-85 per cent of the total weight
* of the hay.

The native hays fed were selected from four ranches in the
Laramie valley. The hay meadows on these ranches were of such
size as to require nearly a month for the haying season. Haying
in the Laramie valley starts about the middle of July and ends
about the first of September.

CHEMICAL ANALYSIS

O. C. McCreary, Associate Station Chemist, made all of the
chemical analyses of these hays and is responsible for the inaugura-
tion of the analysis of their sugar content, The ordinary chemical
analyses were made by the official methods. Analyses of the sugar
in the hays were made by the special following method :

Extraction of Sugar: Twenty grams of ground air-dry
material were covered with 200 cc. of 80 per cent alcohol, boiling
hot, and left stand until needed. In cases in which green ma-
terial was used, 50 grams of sample were used ; the alcohol added
was calculated so the final solution was about 200 cc. of approxi-
mately 80 per cent alcohol. Mason jars were used to hold the
material as these can be very conveniently made air tight to pre-
vent evaporation of the alcohol.

When ready for the determination, the alcohol was filtered
from the solids through paper filters into 1000 cc. volumetric
flasks. The residue being returned to the Mason jars, 200 cc.. of
hot alcohol were added and allowed to stand over night and again
filtered into the same 1000 cc. flask. This extraction was repeat-
ed until about 00 cc.. were in the flask, then the residue and
filter paper were washed with hot 80 per cent alcohol until the
volumetric flasks were filled to the mark.

Determination of Sugar: The 1000 cc. flask of alcoholic
solution was shaken until its contents were well mixed. Duplicate
samples of 200 cc. from the 1000 cc. were pipetted into 400 cc.
beakers and evaporated nearly to dryness (about 10 cc.). Ten cc.
of water were added and evaporation continued until there was
no odor of alcohol. Contents of the beaker were diluted to about
75 cc. and sufficient neutral lead acetate added to precipitate all
possible (2 cc. or less of saturated solution). This was filtered
and washed with cold H:O; excess lead was precipitated with
potassium oxalate. This was filtered into 200 cc. flask and
washed with cold H:O until filtrate filled the flask to mark.
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