
·11.'\1:"""3 ;.7;.) 



OF YOUNG· BULLS POR: 

'.r'hesls Approved i 

:ti 



" 



• .. ·- • • "' .. .. • • • . .. ·•· . . • • • }It: • • "' 1 

• • .. • • • • .. .. . .. :;, • "' ·• .. . " • 2 
,, 

• • • .• • •· .. • :•· • • "' • .. .. l~~ 

• l!t .. • • • • • • .. "' ·-· ~i • " • :• .. • • • -·· 
... " 

-.. 

"' • .. ... • • • • ... . . • "' .. •· • .. 
.... • .. .. • :• ·:• 

.., -•· ·-· • • • • 
• • .. ,., 

" .. • • • • 
• .... .. • • • • -· • ... 
(fll8 .. • ·• ~,ii' • .._. .. • 

.. " • •· .. ._.: .. .. • • ·-· 
.. .-.. :• • 

.. • • .. • • • • .. • . . • • • .. 
·-· ·• .. .. .. • 

.. .. • • • • .. • • •· • ·..;, " • • ... • .. • ., ·• 41; • 

• • 0 .. • ·• • • ... • .. .. '-• .. ,. • ., • • • .. • • • " 

• • .. -~- • ·• • ,,., '" .. :111 • • ... • • • • • • .. 



:t. 

''".:) 
t". 

10. 

11. 

lJ. 

1 •::i..;~' -··· 

" 

#) "(1: 
£-',.l';,. 

fOl? (j 1 tN.'>~ '"' if T)>') ~.,...Ut,;,,,o V-k· ... 'Jo.""' 

dir.~octlb.ility 

to 

·• 

• 
tx~ia.l II .. 
tx•ieJ. :r.r::r. 

.. 

• 

·''t • • • . .. 
I. . _. • ... • 

• • .., • 

• .. •· 5 
l~ 

•· • • '°"'J 

.. 

.. .,. • ., 
.. • • .. 

• 

-•- . 
• 

... • , . _if; 

I "' • .. 

21 

·• •· 

.. • 

• • ., • 

• .. • .. 
• .: •· .. 



t~educod .fo:rt1lity or 1nfe1~t1lity .ill d~b.~y cattle is a 

p.roblm11 of utmost concern to ,daieymen, 01.,.tif'iei@l bz•eeding 

associ.ations, and rasoat•cb wo2~kers .• 

In appt"ouchitlg the pr-ob'.letfS tro1~J: a nutritional stlt'ln.d• 

point, the mi11ernl tthieh has been tassooia.ted 1t1ost eom.monly 

with r·educed i'ert.ility in cows seem,s to be phosphorus. 

It is not an rmcoomioo ·practice to keep dairy bull.a on 

poo1.""ly insn1agad pasture or 11, exercise pens. 

I.t the bulls are fed a sL"1lple grain mixture. or nc 

g:i."nin filt nll, e:nd G low QU.6.lity roughage, it is possible 

'(';hat the level ot phosphoPus intake me,y be quite low. 

1I'his pr-oblew.1 wias under.taken to esteblish the relation

ship between phosphorus intake and its et'faat upon semen 

p;r,oauetion and quality. trt1d bo6'y development. 

IJ11e :probler.1 of dsvislng en experiment~! ration for t;\ 

controlled phosphol:1U$ study with :t•u.minants was d:tf"ticult • 

since the roughages usually i'ed vsey eonsiderably 1:n their 

phos~horus contenli,. 

1Jhia study eondu.etad nt Oklshoma A. and M. College has 

be,2u con.oe1"ned pri1i:J.a:rily id.th the experim.ental rntion phns.e. 
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29~ JO, .34., 36; t~O;, l)h t1.6, 51, 52, 54,# 61, '72, 73, 74.,, 76, 

77, 80}. n1e national Haseux~ch Cotmeil subeommittaa on 

nut:rit:tos1 or I;nir-<J Cattle hBa sum.l118.rized theae r,eeor:'mi!end~ ... 

t:lo-ns in their :t")eport {6!i). 

3 

c:r~!tr;rie used in the evaluation or pbosph.Ol'tts. o.ofi.eien

cies hsvo beo.n th.e reaucticn of' th.a ioorgatiie phosphorus 

l 1 ,1:0 4 h 1o.1 • {., l""' 11'.I. l<, ~·) ·-·r· ,,.,,,,,_ c) ~ 3 ,, r' -$VG' - (),,;, ;., -1.G •J 0-0d -_ JI _1:r.i, v_, 0 6 :Jt:.t .),)s .)O\fc ,;;7Lj,;J ,) I It);:>,, 

66~ 69 , 7r:.· ;JJ; 
r, .. ,) 
'1c,•:tt._.,. 3lld tho oe:cm""renea -Of ri<;kete C' -u, 9;, 11,,. 21, 

i[-~ ~ "'6 ti)~~ !I b.-9, t~· $7,. t; --~ 10, 76). «".i'{,, C , ;ilt--, ,ol}, 

Hmn,irou. •. 9 type.s ot metsbolistrt stmlls designed tor 

uigestion ond balHnce tl~ials have l'H:ier.t re,porteo (10., 21, 25, 

71) .• 

1:h!t)r-o lmvu be@n no r~~orti, in the litet•!!ture on the 

problem of'" _phosphorus dofic1eney # se'.)1U!ll c1ev~lo:;me-nt,. and 

sanum l)PC}dU(}tion in the young grow.ing do.ir'7 bull,. 



'.f~io fJ~oup,s f4t bull Cfi.l VO$ uero ttSod to stuiiy the utili• 

zr~tion o.t two exp<Wine.."'lta.l conoentrate.9 f'o:c>mttlatod to eont:r.ol 

level of phGGi»ho:Mis intake~ ".the$e eoneantrat.(;)s" ".rBblo l,. 

t-ro!t"-$ e~leu.l~tod to supply pPote1n n.nd T.Ji.ri. r-oeo1m.iiendations 

E'l:->lor to pl&eing tho~e bulls on the e~per1U1ent~l ecn~een

trtitc thoy uea:-o 1,.6·t1.red to n:n BG.e. ~ang,0 of' f'ou:r to su 1r1tlnt;:htl 

on oonverttio:1al type X"tJtiot'lG, !£'ables 2 :and ,l• Gr-~up I bull 

ealv'OJJ, eons1sting of' threie Holsto111s ond two C'n.i@tt.\'lSe7s, t1ec1~e 

ind1v1dual1J :f'oa: (~) m1llo% at Q rate ot 100 pounds ~r--

bundt"ot:it weight !}e:r day until .tm avo:rage ot 400 po'!J.nd; were 

eonsur,1ed; (b} co.lf starte,r ad li.btturJ u:o to a. muimun1 ot !i 

pounas per day f'nr w0eks l to i3, respeeti'V'el:ll {b) o.'1tlf 

staJ>to1~ ed libitU?il U!) to ,a lflWXimtlttl of .lj. potmds per day; ~nd 

(e} p:rnir-ie b2y ud libituril.,, 



1I'&,blo 1 

Perecm.tng0 CO¥\lposlt1on of .feeds as analyzed 

Corn 
Ifomny 
0Gta 
Dcet pulp 
lii'ibl"i:n 
bood pulp 
~1aJ.fUtS 
:HolfHltSOS 

15.0 
30.0 
10.0 
"i f:i I'.;' .!,:;) • .., 

10.0 
l t-if 
.• ;i ,~ ..... 

,~;;> • V 
•*!a 

1s.o 
......... 
9.0 

~.'IA .... 
C,.1 .• 5 
12.0 
1~5 

l r.' o·· ::,. 
....... 

Salt l.O 1.0 
flOne r:.1eal l • O -· 
L1me.ate11e 1.0 1.0 
Polished rice -· . 2S1Q !l'eompos!iion . ..... ' ' ' 
of Oono. I 
% cmnpos! t1on 

91 jf.., ,;:;, .... . ..,... 
' '") ,. ' 

9c..t>O 
9.3.JE§ 
92.27 
0~ l'"' ''J'G• ·. rJ 

97,SS 
91.6b 
l6.55 

100.00 
97.81 

100.00 e,~ .. >i"l7 7i~ 

'i2.1 

of Cone. II 91.0 
• ., · ·1 · 1 c· ' 0··4 · 1 · 
~11 oon pu p .... t~ ;r,, tlfootl pu p 

1 1 /o,···" 1 l'''~ 2 ~.,~sge.o ;· h?bo~·,;·.4~0··.1,1ss .. 0s Ut:, .•. ·. 
. . . - -.- . 

1 I"' +iJv 
2 .• 61 
-:, "" ,,.t!i;:> 

3.41 
J.15 
0.16 
,', f.J •:1 o., .. ~,l r 
1.2.1 

99.78 
76 •. 61 
99.82 
0.63 

6.02 

5.01 

h~M. 

(i'tttud!"ax a~ded to: Conee.att"s.t® I 

Conoentv·a te II 

90.22 
i:39,99 
:.:,;r:i ,,..,~ 
. ..,,7.;i~ 
·"'S"')~ tf"l6 ,.,,.,. (' -,,,..,, . ..). 

i::io Q"l \.';7+ .J 

97.39 ,,.,, 11 tni. . 
71.2B ... 
21.20. 

....... 
p'j 6!1 iJt.;-. t' 

P,6. ""Pi V .-;iJ-.._.., 

Cl,rA' f'.40 s.J;,,. 7 )I 

0.01 
0· oti • q. 
0.10 
o a~ 

-• ,.ii 0 ',.. .Jn 
0.01 
0.40 
0,.62 
o.2t~ 

2a.oo 
JR 1) ..... . 
o.cn 
O Q7 .u 

0 Jl:6 • o ' 

0 • 2r:~ , t..r.~l .... ;,, ~ ,#f!. 

131 o.LµJ.o .. ,lt<f 

0.037 'J.J? 
0~63 21 • .so 
0.114 0 o.oo · 1"l .:3,,; 
o.o;5J 11 '-1.2 -,~•t .. -
0.020 0 
O, Oi:;-,3 0 

12.4.00 0 
0.017 0 
"" 11-' v. ' ;i 0.20 

0.31 7'.96 

0.11 6.56 

2.21 l 1 20 "(] .$0 .i~ ... 

5.6!} l , j '", 
..,. " 

.01;,io . bo.:;; 1 
3.52 2.190 6r' l!: ,. 1 

0 1.200 59.66 
0. 21 14. 29-0 0 
0.13 o.so ,, 16.64 
3.26 1.7:50 59.60 
0 211:) 0 !,90 60.32 t _ ... u • _ .. 

0 0.030 0 
6.29 l .. 7$0 2:r ,~ . 

... . '\.11'1 

0 0.,02$ 0 
0.14:;; 1.060 

,... 
dl.79 

3.2;; 2.86 60 • .$6 

1.e;, 2.67 <' ~. '1 
I;) .;S .•• t.) . 

, .. ~ .. ' .. v. ·o '.""v · Lt ·. 2: 0 ,a, .... 1· 4'tl"" O' ,.d/_ , Z "'J iit· ·.-fu:ett.t,._ .,s ·, 1 -d. · u· 1 'J"'m.,·1·1i11i1i1N'111!l11iilif·,1 

8/ii/S). • 2/1/2.·il. • 27. 2 g1ri/lOO lb. 
2/1/54 - S;/1;54 .... 1H t;?./100 lb. 

!/16/54. ~ 2/1/.JL~. - .21. 2 r.·~.r;,t/~.o. o 1~. e-/ 1/54 ~ 5/11$4 - 114. gm/100 lb .• 

Atu"eom:ycin !iel tidt]ed to bo·th eo.neont~t;tes 2: g,1,1/lOO lb., 

VI. 





t.o 



(JaJ,oulnted feed:lrlfiJ schedttliJ f'or 
{tr (Jltl) J: ef};r,01rp II 

£i.O 
,.,, . ,\ ~' 11 l ('% 
-t~ ·-\..;.- 4,. .• t:-"r • V 

5·._3. ~. 2 l.O ,) • 
t' . F" 

14 r: 1 .. 0 ,., ... ;, •·.,.r# .,. 
·el 1 ,l· 

3 1.0 -~·-·· ·.·· 
t} • .. a t~ 2· 1.0 () . 

• o 'l{). J~ ·v. 1.0 
;./ ""'} "l fl.l Ci ... ,:'. • .,J.. .• \J' 

lS .• l1 .o 1 • 0 
t~ r~' Jf:"" l .• 0 .._,,. •.,J' .~ 1000 

Lnbo;r:,~tcn;,ios, 
c<rn:t; t1tu:>eomyc: :t:n 



centrs.to mixtures and the rottghag0 wore t~ken fol" proociiu~te 
. . . ;; 1analysa11. Also. the mixtures of eotuJontrat.e S:nd roughage 

were stunpled ns fed ror- sitniler t1u1.alys~s. 

Dxeept tor collection pe:riods in m0tt1bol1sm st~.lls, ~.11 

',Jlum 1ossible. body weight, henrt girtl1,, nnd height ut 

td thera data w®r,e obt~ined at weekly intervels,. £'.l:so,. ot1n• 

sm,1ption of feed ims ·reeot>ded for the sti.r'.llo :inte:ttvals. .Blo,>cl 

se.m.p,les 1>1ero. taken X:H'lt-lod1emlly two and one,•holf to th:t'4G:e 

Tuo digestion trinls we:re conduetGd with .eaeh group to 

ueterr1ine: {fi) the a:p,~1arent digestibility of the rution,. 

ow.lv®s w0Fe plac~d 1n th0 raeta'bol1s:m stalls for a ten da:;r 

P,l?eliminory period prtot" to the eolleeti.i:.m period w1 th the 

~-z; .ii! a.11 Sie•. •• .-: an 1xa.10 
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~eept.:ton of tr1iil I lfflich had. a tbJN.~$ d~lf pre11min~ 

pe;::i•1,G'd. t-i. t1i111{l, ~"'1d ~nd plvntd,.sittd iron u.rine tumG.l in tho 

stall .floo~ w~t'G .ubst1tutsd to~ tho oonvet10;nn:l ~bbe,r, 

Ul:"~ .tu..~el,., 1?tlC$:S- ·wen ccllecte:d: in plv~ed ~011 trays· 

held at flo-a:r leV$l. Ur!ne and f'eaal samples W@e collected 

aepaJ'a tel7 at 21!-~ 1nlena:ls en.a .s,tored 1n two-quart 

scr·ew cep ja:!"s at about 31 degrees Fa'!U'mhe1t. ~ Ufl'in'* 

was d!lu:ted with tap watei'"' to tbe c-oneta11t, w~1G}'lt .cf lO itG 

1n t:ttial. II and III tand S or a Ka in 'b'ial IV.. A 1.,$ per 

eo11t amt:?p-lo of urine wa.$ talten. In iW'!nl I ten ,.,. cant of' 

the total daily vine ws.s t.aken as , the sar4>le. A praserw• 

tlvfJ,1 eoned.stL'tl,~ ot 10 &l .• of a 1.,:l solution, wtui used 

in all u:rine til-at:lplG Jars. ~ daily .teciil eollection was 

tte.i&ho-d, thorotl@',hly mixed_.. and a ti ve p~ ee:nt &an\101.e· taken. 

Puring the t11u:e tv"h~ the bul1s wt1:l:"e •in the colleet1on 

stalls,, .fend and Wtl'tw uetwe o.ff.ol"ed twitH! did.l.y,.. All 

~etusea concent1~ate $nd ~ou.ghage was: bulked f'o:r ea,o:h ool.loc• 

tloa pffl."iod and analyzed f·or each calf as a s~lo sample-. 

Blood samples wora taken :from all calves at the sttart ~ 

close oE each eoll$e,t1on. :pe:1\liod tot- plasr11a 1noraanio pl'li.os

phorua and -calc!l.ml arullyse3. ( 13 an<l 22) •· Feeds as ofi'"eJted, 

t<taigh back:;;,- and tee-es weN enal..-yue.d fOJ? dey matte~• ash1 

e:r,u.d-e i'i'beP, ether e~t1~et, oa.loium,. phospho"18,. and 

nitrogen uoeox,>ding to 11. .• 0 .• 1-..0., pl?Geed\itres .. 6' Urine W-tua, 

,_ ,;;i ,c.- l ./J ·1.. - h - p~ . .tt . .m 6 ans..a..J..:.ec. ..,.or, ca c~um, pu11>W.J 0~1:s-" ntb, n.1. roge~. 



:t-he fne:al dI"j" aatt~ wns dotel?J.T!ined by dr:1y1l1g a 200 

gram. se~ttJlo in an ovl~n 1"01' 12 l!out"S• 'J:b.e snri'liple t:r~s tht)n 

sroun,1 !11:"1 a Hiley mill:,, a:a'l:Thl)led# and atoited L"t 1t scrow. ct\).;;) 

glnsf.l Jm,1i. !fhc dt>i~d samples veP,e &-.ied a.gain in tr.i~ls I 

and Il to detc~t:t'.n,t,~ the abso~bod moi:Jtw?@. 1?or t~ials III 

and !V it t:1os osm.uied tliat tho sampl~: tms raoistutl~ tree 

ai'tel.1' tl1f& f'irst dl"J1ng, 

11 
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The ef'feetivenes~ of the expe.rlmental rntion.s in Gchiev• 

ing tho o'bj~otive was t'l'~asured by: {a} d1gost10:1 trit;\l d~t~; 

(b) blo.c)d plasma &nd sat!ten da.to; (c} gro·ftbl1 and body tteight 

change; end (cl} the g&n~ral acooptsnea of the :ration b-7 thr3 

1:lulls were 111volved i::lth tvi2ils I .and I!. T~ble 5 sm1u~ri$es 

the dti?.t!l of" tr-1al I. Du;ring trial ! number 3 lost 2$ pounds 

o.f boc.1y woight and had, also, tbe lowest r,etention of 

nitrogen, phosphoros.1 ~nd calcium. The bull with the most 

n~~rly nomal body weight i'*or liis ase, number 4." had the 

hi&liest retention of" nitrogen nnd e,elciv..n1. It w:ns of 

inteX1~st to not·o th.sit th<) l~nge of phospho;t>us ex.eretod in 

tlte urine uas ;}!"eater tlUln for calcium" Tnble $.. i:£'here i1.t1s · 

no eppare1:rt relationship between tbe per, cont of pl1.ospho!'ils: 

and esleirmi exe1~oted in the ur,ine tu.1d eo2;,reapond1~ retention 

Vf?.luos,. iii trog~an, phospho11>'1.1s.-. and cs.lciur11 l"et·cntions 't1.ere 

pos:!tiva in all c&ses in this trial; however, there wtas con .... 

aidel:'ahl10 1ncliv1dual var1.a.t1o.n 1n thEi per ei!lnt retained i11 

e£tch c~se.. Th.e ave~e per cent ai:>pare."lt dig;est1bili t;1 of 



t.l?!al I 

) 

J .. _ •.. l 
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total oxer(,tod phoS'_pbo1'1s :Lll tho ur.me was miuel'l l'I'Ul:t"=O ,11t,12~i .. 

~ble than e.alciu.r,1,., 1Jt.w:L~g 'G1?ial II,, nurabftr ll went o~f 

l''Go-d, i,.e.tu~oo e. tot:&l. of 2:$. 9 pounds ~t: v.is r,stion., .DJlld wna 

n(l't ~:ble to stnnd :it1 the dig$St1on. stall on, thtJ l~st eollec• 

t1011 dn1,. C011aequently, h{l was J'.l'efJ'ovod one-,1:mlf' day ea!"'ly., 

Group ll bulls. :t:tosponaed to ~at!m1 I! !tu a satiJl . .feato?",

~M~r. r:~r:;ostiQ!l trie.1$ IIl and IV wei:e: eondueted with 

this 11troup. rlbooe d!!~ €1:re pros0n.ted in ~.r~bles 1 md 8. 

Tablo 7 

B.wm-llml'y c,t datQ frxtt dig,estiel1 trin1 r:cr 
,~•- 1! --~ 11a r ·1 r ·.er. ·*" r 1r.1111, 

P:el'" cont dit;e$ted 
tw:.--g t"lf.i:ttoi~ 78.5 1a ;;,. uJ.6 77.9 79"'4 73.8 ..... u 
C~gMie raatter· 78.9 79 .• 2 BJ, 0 78.4 ao.o 11~.3 ..... ~--~· 

:Fl:thei" extr:$:et ~;7:.1 k9. l 7~-0 1~7-S 38 ~ :5{">. 8 ;/' ,.. ' '•;;.;:t ...... 
P:1bor 5f, •. 9 $2.8 (;. .9 W,;·2 h:.1.1 I 5 t ;J. ••'+ 
Nit.X>'ogen 10.7" 71.3 1tt: 6 1:5-9 6!.'\ 1 wi"~ v.:;)·t · .. -~--

f'or rsent •- ... &· i~etsined 
IU.tvogen ~7 9 30 .• 2 3i:' 1 22·.2 27.0 23,.3 (:;, . ... ~ .. \} 

PlltnJpho~s 4lt-.O L.0.,6 ~.J .• 9 40.0 4,J...,6 JS.1 
Calcium 49.7 ,SO.J;, ~9 1 ti.2.9 40 • .3 ,..a; 5 ., . : ~· ' 

.:,lJ,., .· ' 

,.,, t /, ~ 1,~ ' ' Ct.;n.) t,e · · • . aw. • any 
6.2 l1r.l 6.,4 s.2 ~·1.t } Q 2,.9 l;i .· · l"Ofi·O'll q..., ,· .... 

r-11.cusphorua 0.6 0.1 o.* 0.,6 0 ... 7 o.s 
Calcium )~4 3.a 2.b .3--,2 3.2 J n '_,y, 

Pel?' ·Cent e.xereted 
itl ~ins 

Rt;tt .. - 59,;;;)6 ""8 s~ 71.i St:: l1,0.69 #7 - 58 !12 ""·· · ;Ve>gen ;;,J. '0 . !L . ., ·:J o .• Ol .. ,. -

Ph.os:phoFti.'1 2. .. bli l.h.8 L.9'4; 1 •. 06 o .• 1Jl1- 0,.81 
Cnlo1um '' '.·· :rs.·<' ~· ·.f}~ .30.00 31.~Li.1 20.14, l!-i.,$9 lJ .. 07 o,<40 \).;) 



ecnt 
D:t"Y 
Ot"ganie 
!tthe:v ..,., .. f.,.,,., 

.''1>"'.A.· . ;·.,,.~·.d, . /A~'!Jii' ... ·. · .:. -V i.J·•, ·v:.\,i'v·•- · -'\\A~_,h:tlf 

t11-ogf'J,n 
Ph.OS',tihOX'll$ 
Galc'.!.u:m 

a1.6 
1 ,J;o.o 

?l.<J 
f,6 .• o 
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fact thnt, as the numbGr of <Jays in tlw c'.tigeation .s~lls: 

incitaa:aed, the sene:ral e:ondition or the bu.11$ declmed. 

Humber· 35 rofUfH:,cl a t0sts.l of Jlt, po1.inds of :t"'eed ffill'ing the 

eoll<!iction pe1,,it>d 1n t?>ial III.. ~'iis bull hmd the lo~est 

ni·tl·o~Gn, phospk.ult:>~1.,, end ecJ.eium 1;et$ntionn pe1:> hun~ed 

lrlOight per dG:y, I11 te~~U1 0£ pe-r oent o:t intelio l?etitL"le~.,, 

bot-tertret"• thi$ bull hnd ei:>i.'l!l'-~~trt1vel,r hi~ i~etr:;,:1t.io:n ~lt1;ea. 

All values in t:t1'el. IV 'wat~e po:iitivo. W1.th tho ~cap

tion of .c:aJ.eiu:111 retontion and ut:-iMl"Y calcium (ixel?etion 

v-alue:st the ;appw.,.ont digeetibillt1as,, 1~otentiou1 mnd tn-til:u:1:ry 

e;gc.1.,etion valuea l!Je~e s.l:tghtly 114.gher ln tr!J1l IV t"nsn .in 

trial III.. It. is itnportant to noto that 'bulls .of Group I.I 

e~eJJeted a hi~(}r per ce1"tt of' 'lJl?i:nsey ,calcium. than uri:itl!n.,,

phosphorus. 1rhis s.1tuil'ition tffiS ll&Veri:ied l<fith r:es:peot to 

bttlls of Group I 111 t~i~ls I and: II. Ao,~lly,. bulls in 

tI'\ia.ls, III ~nd IV ex.crated ~10:re ~inaey oal.eiutn tllat'l did 

bulls in trie.ls I un:d II. Vary little t\?'1naey phoapho:r',M3 

WU$ e,;:cx•eted in trials t·I.l'. and rv, indioeting that t'.hG bt1lla 

w01~e .ahl& to· :t?eduoe \ll"'ilUU'Y ~crotim1 lOS:$ tihen !ntak~ z-;a.~ 

seve1~oly limited., 

J;. e01;1para.t1 ve aurmnaey o.f all d:ige~tton tr-:tals is p1,,a• 

f1c-ntod ii1 Tables 9 t-0 1!;,.. 1:·heaa data t1er0 as. soo1blod to 

poo:id.t !"early appl"'E.tiSal. off pel .. tonuart:ce c1ul?:tng ·the f()w.~ 

t.1.-.iala., 
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Intt1ke {gm. ) 
Out-go: :f eco.s { gst. ) 

urine ( g111.-. ) 
I-er eent r,etsined 
flal .. /d~y {FstTI.,) . 
fi'et~/cwt./day (~) 

,...-1'm!l41!.,._oOlillliiJ:..,•""''""""°'"°_ ...... __ .... ,...,-u.., ..... ,..,..,.,_,.,..;;:.,""'·"""-'""'' ------1•-•nn..,,!i.,.l'li."""'•--lill""'""'"''"'·•-.......-•••a•;in_l!f'.tliflli• ~ct,, rt· 'llltlfif tc ®21 ·.11 



Ir1toke (~ .• ) 
Oi1~0 (~:4 ) 
P~r ear1t d:lg0~tod 

'irable 13 

ll~erag-0 ~rude .tib~1~ oot~; :tvor,1 cli~es.tLr.>n t:t~ials 

-'•2 

Table 14 
Av,erarte di.goatib111 ty of a'ther oxtr,ti!rCt 

19 

U I ''r:-:::: : ::::::::r ::::::: ::: ::: 1g:,:: :: .. :. :: :: l! :: :~: ::: 
mtal-:te (sma •. } 
out~o· ( gm,. ) 
Pet~ cant d1,g$&ted 

'rl1e ::w:a tio O·f tHi1t1it1_,'l:!l to phosphor.us was de:temitlG:d £OJ? 

digestion t~l(d,:3, fol" tho :fol.lot-i!1111p (ti) total il'lt&l.;e; fb) 

total e.xcret.1on.; ~d (c.) l:"et.Em,tion.- Tti:ese- date nre:1 -~·.e- · 
$onted in 1l1ables 15, 16,, and 17. The ~~tio o.t c~l~ill.t;(l to 

pltosphoru.s l?~tainod l)¥ · a:1.l <Hil ves .tn. s(ll trials 11s:s ~a.sen, .. 

ti ally the same w:t th tl1e e%($.ept1on of triQl. .III.. 'fb.1$ ,~s 
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ti--ue d.t'.ispit{l s:-u:.e;h:tly vu:rn1ing ttatios or calc:lutll to ph.ospho:r-us 

b1ges-tod a11d t11oro uid0ly v~ey.:t.~g ratio,$ in the excrot~ •. 

I 

ll 

n.1.1est·._on 
,tr}a,l n,0.14~ _,. 

III 

.3 
li 
ll 
l~ --21 

3 
h 

ll 
15 
21 

. :'dfili tt rt] .· - (. 

m:, !.-. v_ ,I 1.- ·· 

I ~il'fM .. 5)£-

·l:ot&J. 
.. ·u; J.il. . I . 2 Ji'. H II i• ,..,._ 

.••. - ... ~Ou •. _·-. _t._t"?Jl B.clt~·t.1on .... _..~ -- ·.1 ·.:itf! ·· ,r···:11 rr!%iiavi?r · • •~ 

--~[ff! :t,!Prfli ~·- .... .. -·~ ~ -. • . ·i· ltd • IN ·rri I . I! . l • :rotal l'ot~ · . 
Int9l-"'«"ll . Ottti1io . rte ton:tion 

JI t · .. ·=tdf:. I. ··. t 1 Wil. l'fltte _frt· b 'j •. !IJ!1ttl'llt !iiJ . U I RIMIIII 

~.;;.a . 1 c-.~?.'1'.,.. 1.;o·.t-•~,~""-""· ____ , • .,.._ -• ..,,..,.._.., . ..,·.,.m1•!1Jr .... _.,.,,.....,,~.,..-u ... ·1 :,..-.,,.., ...,1 .... sili'-17::w .... ...,_-..,-; '"'' ..,~lt!!""'"'"''.,.'""'''"'·""'t."""1s--1e--,..,.,.H..,-J,._,.,.au-· ... ·w 
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Ho. 21 
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f! l F UJ.li li'lifErt 'llfi@J { is li if H. tH ! ( ! 

1/16/r:;11- f3._l,!B 7.76 ,:, no 8 ... 60 8 r;2 10.08 o,. f.)• ··~· l/22~l:. 
,Q 6,fh s.s2 3 1. 0 $~~ ; i::;2 t 14 ~, . '· ,, ....... J' it}•.;,,. 0.,4 .. ~ •• V .... 12io 5h.. ~ ..• t)O l~.J,!J3 Li 6A ~--2t J.11,8 ,., 16 ..... . ' .... .,,,, ,,,.. 

2 16J!.t 5 36 5.36 6.Jb· o.2li $.,00 6 •. so ,,ft:' . 

6,.20 !>.68 ,.. "'O 5 .• 12 k .. 60 t': I· q 2/27· ;;1~· ~.,o. o,."*·{~. 
I t/,.J>l $.9,2 s.:,a i·:~~ li_,92 s.16 6.12 3 .. ~IE i. 

3/13.·!>4 6 .. 21~ 1 )2 4 b8 i-12 !, l,A t•. ·- ..v,;l 

3/2ozr:4 7.$2 2.l.i,B 6 .• .$3 l ;.\4,ll'; 6.92 .• t} "* .12. 
'!,/27' 6, .. 20 ~ 40 6.6.o L:,.92 4-Qwll 6 ~(,. ( } 

.... ' .• ,wf';J,JI 

Z 5}'§?.f, 7.60 o.o~ t. '"\} J 1A 1 on ) •. t1q. ' .(l'\,,.,· 5,b, • ·>t;:.,P 

'. .· f;,'.'1 7 r.o S.66 1.16 6.16 6.72 ti/15'./5~. 6 00 .. ~ . •· . 

$/ l. f.!!t {':'. ",,, s.oa 8.0lt 6,.56 S.92 7.16 ;;>•U.;j '~/ "/51 5.-20 "' lfO ·"" or 3.72 ! l l, $.$2 \;:- · 0 ~~ ..;.l ;,--., '.~. .5. ·4· , .• 04 

..... . .f f Pf; Tf~_.li..,.1i?'f .•. - ' 7!i .. !!. r I I ".!ill. 1. "F5!1 L l'i I! 11' .. ) .. • 118!il'l i Q: "5~.L ii .... ... 
1.I1ubas etr.nt.abung the·aEt Scantplee h~.d veey little 1,lastr-Ja 
111 th(il'G.i • . 
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1Table 19 

Blood plasma eGlcium v~lu.es (mg $) 
~ WIP.Mi ·_ r · ( na J_)ilWtlM·_ .· i•· ·1.. H .. n . I I . Ut>h £.17 

/)/'/"'1 8*10 a 7 9 .• 2 9.,9 10.,l ,~ .. 3 
l . IJJ-t· :'lit' ':1• .. 
1/23 t:Ji 1.0 ... .3 10.$ 

n ., 10.,,6 9 •. 0 q 3 
·-

t, •. o "/ ,,,, ~· 

1~n 9 ... 1 10.9 10,.9 10 • .3 10.6 10 •. 4 ...._. V 

2 ··16 l~ 11 •. $ "'O 1 11.6 ll ') lJ . .,J 10 .. 6 J; ' • - -~•J 
2/.27. 4 10 .. 1 1),.0 l'l.O l'"" l l.J..6 11~9 c:.. . 
31. 6 54. 10~3 12 .. 1 11 ••. l 11.6 ll.-7 ,.,, 9 '':Jt• . 

3/131i~- 10.,9 11.0 12.0 ll it 11 .. 0 11.6 ···•·4, 
11.5 .~ 1 lt) l l(l.,) 9.0 3/20 ~·-:.- ti •. · . t •. ··"'*" 

J/27?J~· 9 (j 8,.b 12.h 11.0 J.1*7 .. ·,.·~- --~\/ $. t>'h ll.3 12.2 10 f'< 8 ~ lJ,.6 10.,l ....... :;) "i }1/Jt:~f 10.0 11 .• 0 :u .• 3 10 .. ~ 11..1 9,.,7 ,.:, -.,.,-, . .-'·4-
'5/ ;/~!} 12 .. ;; 13 ... $ 1:t.li 111'9 12~6 (Jj 6 ... 
6/ b/51:. 10.6 lll.O 9,..9 0 .. l 9.6 ll.,l ·.;; . 
- .illliii! ...... llil •• .ii . ----·~MINljjii\11111! • . ~ I !II. lllif .IU!_i' !8.i!ltl I 1c··ii11JiiW,llq;i_!l(llli! =~-~ ' 'illil~ !ill , •.•• ?l .. -iil .I.Ill I ~ i!!i'.1·qljill;!,lili1 





Table 20 

8&!':1Gll :t:01: Group I 'bulls 
~.•• - uo:.- t .a, zrn , ffi;J;l llii...t 1'·1i·•··11._ n •- ., ::f ·,:r n ua, '!ii .. , .. _l!i,:u n. - u.::··• •• wr :t ;r •·. - u ,r_ Ji c 1i 11n •-•' -~ trt_· 1.,r u :1··_n1 11 r . JLr _ ...... ·t 

· Storiu:te 
- . _·. ·._ . . . ·-.·:. ·- - . --- - ..... __ : ·-o I~~1aeul~t~ 'Vol.. X!Jo_t111t~1 Per eent fUlllon lnngtb 

.,,, ij.. ' '. ,,,,( ' t' b' ' l .:.!·,' ·, ....ll-9..!.. .ua,,.,.o 110, . oo :2, l'~ e ~' n.orrnr.Jt. ua'!:: , 

3 2/2") /f/l, 1 ' ' ,f,... ,,#~f 

3/11/$1~ 1 
"J.f1 P/C:t 1 *'. ~,}~ l, 3/25 .. i:ai l 
ii;; i{11,. 1 
1t/ 9 1--4 l '''i ' '' # '· t~/ I /t;;J.1 1 .,,,. ' ,l ·"' 'i' "'I 1 ;r/1 a ;.:, ·. i,, .)L~ 

5/11/51+ l 

1/ 6/$11. 1 
l./13/.~!1. 1 
l/27/54 l rs/ -'Jr:; 1 ,:,' h ,,,·,, 

, ,,,, ,'{.c, 

2/12Z~ti. :t 
2/"*2/(1 l . t:: , :nt 

I /' • ] 31 3. tr.;l_} ""' 
3/J.l/54 l 
3/l9/$li l 
3/2fi:'!Jl~ 1 
· I 6 t'lJ\ l 4 = ~} i,z t1/r;,11 :t i;;:,.,. ,,. '' #"~f 

li/ 9/51,i ~ 
J;,..., 

L1/2JJ/5l:, 1 r::z ,,;,,,.i l _.7 ' (;;, ;.q, 
511,1,11 .~ . : ,' . "frt \-",.'<" 

1'"/ll/tc;JJ. "I 
:;;i ' ' .,., ' ..i;,, 

lt;• 

2.3 s.o 
~., _·i;'tr 
¢: .• ;;, 

l! .•. O 
2.0 
2.1.t. 
2.1 ~., 
3.0 

Ii.. O 
2 •. 2 
~ /f..., 
_;.H1 '-" 
3 r;:' •;) 

1.1 •. 0 
6.$ 
5,() 
6.0 
3.,.2 
t:'.' ,?,,, 
,!!fl.?'_., 't,.J 

2.3 
2.0 
3.3 
2.0 

r~o ,.,,, 
0 

70 
10 

10 

,)Cl 
30 
70 
70 
70 
TO 
60 

70 
80 

l 
3 
:3 
3 
0 
3 
l 
a 
ti ,, 

l 
~ ,j., 

2 
If-),-

:;, 
l 
2 
2 
~ 
.;Jr 

) 
l 
2 
2 
2 
lJ~ 
2 
'":t ;;, 

L5~ 

20 l.3$ 150 l 
30 (; 9'} 200 ll ·)·, ,\) 

20 6.80 ;f'!'\ <::1 ti# 12 l:!O;> 

20 1.20 111-; 10 
6.Ho 190 0 
6 .. 92 1,·o .·,';I ·. 11 ,, r~ o. ~;)- ~7-f5 

~ '. - 6 
20 6,.70 470 lt~ 

1 6,.60 li90 19 

10 1.2 ..• 2 
1$ 7.2 --· 2 
10 ,, 9""' ~ t..)., '.? •:•, ,,if 

20 6 7r: t::' 
' . ~' ..... ':) 

20 7,.00 ·- 2 
20 6,.80 1160 J; 
EO 6.,92 lJi90 

;£' 
';;) 

'O 7.20 1$90 13 tl·-·-· . 
10 6.H2 16$0 lO 
10 6- .• .!3 1120 a 

H20 l,3 
10 1000 9 

2000 19 
2160 25 ,<. j~ ,(.'j l.280 2".J l,,i • .,.,;'} a, 

20 6 .• ,$:;; 7ttJJ 
l 

/· Ii, r: 

94.0 \;;) .,4c;" 
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21 3/25 lr'li .,. / ,/~-v 1 .) ~ ,.,_,,..,.,."' 
.1:1 20 {J .• ,_,,J 

1 3.5 90 'Jt 
.,; 10 • 

') ;~ .. o 60 1t ft<>:, 
,j.. _, \c.ll. 

~) nc ·f"'J ~"'t. t,. f...,,. ,:.~ <fl C ~) 

1 i, '() l 
'"'¥,·• ·- ti 

l 1.,.2 10 l 250 
f: 1.J .3 .• ;:~ ii 'lO Ii"¥_.,' 

1 2._t} l, 4') 10 
;i 

770 lj,.•'"' t) 
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expe1:iae11ta:i ~~ tlon-. tlie,- ga:lned t1-t sn e.ve,r.~ase r-t:rt• ot 1.£1 

pom1ds per dmy fl?.l~ the tm"0e llolsteincS flt'ld l.,l pounds per 

lie-y totJ the t~to Ouemse,ia. Th15J involved .e; po~!od Qf 270 

<:lays on .Ration I. Guar,nsey ni~~a,~ 11 ( with tho injUPed 

.forelegs) gid.n~d 0..,8 p~unds pctt tla'1 d~ing the 270. e!!.f 

p1:1r:iod ffl.'U1 :pFeae11tad a gianer~Uy untl11>if'tw ap.pe~e·o.. His 

legs gl?ti<luslly Wi:Jaltaned ~$ tbe $Xp,cW"1mmit pro_g~$ssod., 1.he 

athe,1~ Clu~.mse,r ~ l'lUttbe:r 1$;. gfli1®d .Qn overage o:t 1.4 pounds 

pe:r day foi? the ont1N pel'·iod ru.14. ·was in good phfBical con• 

d1t1on st t:a11 tini<:ls. 1he t~ee i.wlat.e1n bulla ue:re in good 

pbysicwJ. heal th tbr~out t.ba eltp,a~.:tr:uintnl. pe:r,;iod. These 

bttll:s htstl boon ke1')t in die:eiation ·stall.s .for extended per1otla 

of tb:se t"'l"'o111 $t;l'.r'l7 ealfb.ood b1 0-1.,oe~ to get tin e$timat~ o:r 

the: le~th cyf t.1iw toot vsey 70"~ ealves could b~ elrpseted 

to .~em:2in in a tail? eta:t$ ot laeelth un<ler such con.ditiona.-

'1.ha:r-erortt,. tbe7 we~ not as gl:'o!ti1tb;w-;, n01? were they as hetrvy 

1:ihen thtil:if lWN piit on thlti Q:!q)a:t1:\~ant as they might baV1?; 

b0~1n. unt'iGJr moJJ'e nea~ly noi"'IOOl c:011ditiotm. 

:I.be bull$ or G,PC>up II ,re~o oo the experlmantfll rstion ·~ 

tot.al of lO!s. -days. 11:uring tb~t ti1~e they gained ail averrBge 

or 46 p-~unds, or 0 ... 41.t, poU11ds pe;,, ibay. ~ie.se '1tiu.n,e bu.lls 

1rre:r.e not Qa tbri.tt.y in appe~rantJa as we:fl'e tho~e in C..iroup I. 

1l"he hflir eot:tt be~ene son1ewhat ~ough ani! ah&~., Howeve1~.,. 

tbcfy ~re alert B:nd ve'1?!f littl:e t1~iblG was eneou...t'ltor,ocl in 
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2:t 
21 
.3-

Li 
·3 I ~-·,.tJ,, 
21 

3-
ll.,21 

11 

ll 

All 

ll 

All 
}'tll 

11 

• 
8i;'Jl">t. 

• 11. 
Se.,pt. 

flt.H>tll•.S.. OlVl;iu 
thctlidhie 

Given su.l:f:) th0 lidi:t1.(l 
ffiva.xi :ag .. 

d:lgostion stall$. 
(liven l :i.~riont,ie 

di.tzoatio:t'! $ta.ll$ 
!~ti1l?t'-of f i[;lled J?EHlO'l"·U 
fi,t,'l'.'l?t .:r.eeo'.f'~ 

r;r,t:ton 1·\ld 

elinD,sd 
o:r·~ d1gest:tori 

'T''' ,,l1t .,, "•:.t;r:, l?'O'" - ·r•·ez• i ·0.-i ]$ .- (,'.:,. ~t_.r.;i..~11, ~--'~ :J >;/J. '.' - '\;;:I; 

St,f:1JPi1 of dtgesti<Yi'! 
0£ dlt0r(0;st.ion trltil 

·,J 

Cor1sid1SFuhle we,igh. 
Bt:1;11~t. dittestion. 

trial 
ti•:tal 

II 
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~-ao»il· :l!"i::FI Calf . IGtW.4ivLJ&&C I 2 1 I i ijj: i A . . I" tfi :11.4 . .,_., 

t"e.te 
1 1 . r 11 f . _ MUI! T * 

.. -· 
All 

36 

)ff. 

J5 
37 

All 
All 

£11 
~~ ;Ii:> 
37 

All 
3t~ 
31 

,111 

Fab. 
Fel,. 
Fe'b. 
Feb. 
J.,e'b~ 
Mst1? .. 
Irfa:r·. 
Ma:tr_. 

17 
6 

16 
16.·. • ~1 t::, 

17 
17 
26 
12 
20 
28 

Seouv~ 
So.oure 
Scours 

f~ner1t1'.ental ration fed 
Start .of digeution ti,ial III 
px•eli'td ... 11ary perioa 
Start of digestion trial III 
t'lt'1ne very bloody 
Cntt ap:pi·uu1,,ed "iel: 
Bta?OllG o-dot"' noticed in fenes 
11:no of (i11~estion tJ:>1sl III 
Ch~wed hei~ :t:11am ttd.l 
Chewed hair b.:-oni tn1l. 
Sta.rt of diga$t1on tr':tal IV 
p:eelimitltU."'f pe~1od 
Stnrt of' digeiltion trial IV 
:F;nd o.1! ,di;gost1on t:t.'\i:;;l IV 
:ns.tet enes. 

fherG izas no cU.f'f'i,ouley ~perieneed 1n getttn6 th~ 

Group I bulls on their ration o.r in keeping ther;1 on 1t •. 

(lroup I bull$ consistently- cm1sttrJed all !"e~d, that was 

ottered tham w!th. the ·OX(Hipt1on or the tuo 6igest1on triz1l 

pe~~iod:tl. 01•01.l,? II bulle ·~a.fused ttome o:r tbe1r re.tlon eeich 

ue<tik. 'i1feighbackg we:lt'e os1oooially lwg:0 during thG two 

diga.stio:rt trials 1n which t~ W$?>'® involved. However. no 





t-o 

si,J;:: 
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b la.ncos; (b) uith one oxco~ t!on nlt1•ogon balances uero 

positive; 4d (e} apparent digs ibiliti s wer sa 1stactory. 

Blood pl sac lei. and inorganic phosphorus levels 

ran .111 d at a normal l vol throu!) out tho tri l for Gr r . 
Group II bulls ainta:' ed norm.a- pln"' calcium levels ,. bu"' 

plas.a inor..,anic phos oru levols !'Op;>od . 

S ocu l dovolo mont of the Group I bul1s was a erontly 

nor:nal as dat rt-i.1nod by sor.ien pro uction . 
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Table I 

Rooults or digestion trit.l I, Group I 
Colloction period: September 11-22, 1953 

• body I - RI J . 1 

Calf wt. 'Dry Organic 
ion mnttor Ash matte?' Ca p 

3 207 Intnko ( gm. ) 168£),2 1000 15602 134. 9 54. 9 
Outgo: feces (.w,, . ) 5614 500 5114 110. 0 21 . 9 

urine (e,n. ) s.o 16. l 
r cent digested 66. 8 67.a 

?er cent retained 14. 8 31. 0 
Balonce/day ( g:'1 . ) 1. 8 1. 6 
Ret , /e11t , / day {gm. ) 0. 9 o •. 8 

4 385 In toJ:e ( gm. ) 44368 2603 li0764 326, 5 105. 9 
(gm. ) 12605 804 11801 162. 6 24.0 

a.2 1.s 
71. 6 11.1 

47.7 76 . 0 
14. 2 7. 3 . ) 3. 7 1.9 

11 226 Intako (gn1. } 20688 1192 19496 1~3 -~ 61 . 6 
Out~o: feces ( gm. ) 4315 351 3964 t:4. 9 . 1 

u..rine (gni- ) 1 . 0 l . 9 
;/or cent digested 79. l 79 .7 
er eent rotn!ned 47. 2 c,2 . 3 
iE1lanoe/da7 (gm. ) 1.0 4.6 

Rot ./ewt . /day { gm .• ) 3.1 2 . 0 

JZ eE tt 

234 2616 
183 16 • .38 

21 . !3 .3a.4 

570 948Lt 
203 $350 

64.4 1-i.3 . 6 

301 3321 
119 1270 

61. 3 61. 8 

h24. J 
1¥f.4 
220. 7 
66. o 
12. 
4. 
2. 3 

86 7. 
247.5 
254.7 
71.5 
42.3 
33 • .5 
8.7 

L~B3 .$ 
117.4 
211 . 1 
75.7 
31. 9 
14. 0 
6. 

+='" w 



Teblo I ( ContinuecH 

15 2)6 Intake (grrt,) _ 2$291 1s40 ¥:!,"11""°1 209,;J G;). :) . . 

Outgo: feee~ {B;J1l11 ) 6$28 ~14,2 r"!()80 12"· 7 ,#>l,1,1'. . t.:t ti 
u,;tine ( w;.i, ) 2 (:, •-J· 

Per- tent dige,ted 1li:.2 6k O - 14,JJ "'~-"' . . :f1
' 1 Per eent iJete.inod c-., 

BalsnGe/day (gr,1.) . 7.,2 
n1::lt./i!/Wt./ace1 (~-> !('a l ;i .•. 

21 283 Int~ke (~¥tt.) ~o~Q. 1'779 28lt69 -232 •. 1 ,;.,,•- . . ,-1.,, 

Outg,u t~cos (~. ) 'O~ g 752 9-b33 164~1 JI.,' ..,1 ·::; 
urin~ ·(f!JJJ.•) l.-9 

~;;0r c-eiit di.gostod -6!:-0 =1 8 6ft. [:;' ,,.. !;i .•.. ;t'!t,;) 
q ··e: Pe?> cent t-etnified ;J!i.J;4;)· 

!~larioc/djl _ (gu1 • .) 
l. . c,-.o 
~t.l .tiOt,./otilt. -d~y (~. ) 

7.S lil !;00 -. • "4' 

17,6 242 
0.2 

39.7 1,K_ ,.,. 'ti' .,,1 

~.;; 
$.J 
2.2 

·-::o 6 t, ... 421 
21.2 221 
16.3 

117.lt i1' . "' ,. 

5).5 
t. -0 ";)<~-

,1.4 

4101 
1949 

$2 !, ll 

5$11 
ltOO.$ (..'*' . 

20.2 

606.3 
l" ·!) "l ,.)~• 
246.tl 
13~2 
32 5 . . . 

17.9 
7 l-It:~ 

673.9 
2.!!3•! 
2i_;.1l.tt /l s C·· * l 2 ~ . [11 . . If:. 

18 l __ ? •. --

'4 0.1 

/~ -~ 
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( ;"J'f'"I ). 

:QU,.;1~ J 
1;:i(Il? em1t die;eated 
Per ttJ:nt :•etaintH'i 
CC-;t "I· · . 1··~ · 1 Lt:l.1.en,00 cu:ry , 
''"""t' .· ,,,.~/·t·' /il,·1'.>' \ {'-'.,V, .•. .,, .. ~--f"i- .. ~--· li..~i;;:::t41. l 

( 

cent 
JlS;i, lenco/ ti~;r 

/ "> i ~•l• / r"l,.•'J ••w 
.• . "i..; '~ °(_J -•·/ -'J.;.,_;..~,~ :i 

'\ 

J 
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) 
) 
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"o 

.)3 

~~1~1·· T~ 
~~ku -~I 

.. 'l 

"o 
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(.{ 

29.5' 
f<'~ ·1 
t .,,.rt"' 
~.3 

fi!J2.l 
".)"'.""' "'1 ;,;;Ji;)* I 

19.6 

i.} 

• '1 
1 

'.;) I,, 
•. ,Jt,r.-J,:-.1 

102.0 
.• e 
•. g 

''I' .v 
18.0 
:t.5 

3 .• 1~1 

L,J 

- JL1 
•. %,.,<f' 

9 

.r~ 

.t\\ 

·b 

,··7 ,,., 
0' .!) 
li2.0 .,., .. 
,;; ..... ,J., 

9.9 



Tabl.o II .(Continued) 

1$ .l3l L'f'ltl!lkt\ (gm.,) JfJ977 2499 )6478 
Out~tOl raoee ( gr,i. ) 10791 .:J61 9930 .J, 

urine (gm,.) 
P11Jl' OEmt digest$d 12.,3 12.a 
Per cent retzainetl 
&lttl.'!Oll/dsy (g<d•) 
Ret.,/evtt./ti~y (grii.) 

il 407 Intak~ (gr,i .. } 4-4949 23h6 4210) 
Outgo: feces (gm .• ) 10166 679 9487 

ui"itia (g~.) 
'P<*l'" cent dieeat~d 11.4 17,,., .;,. 
Per c@nt retained \. 

J::lalenes/d% (gt,liit) 
Rat*/owt •. <lay {giTit.) 

.319 .. l lltJ.6 
206 .. .3 li3~l 

6,.7 12.1 

32.6 53.0 
10 ·£1 ·6.3 ... ,_; ... 

3.1 1~9 

.350.4 123.3 
l~l·~ 3.3 t·, . ;; . •;;) ... ·""'· 
12.1 12.1 

5J.2 
18.6 

63.% 
· 7.,c 

' ! 1 9 4 .• 0 _, 

774 7679 
227 J<J':;'"' -v,> 

10.1 ~,B.l 

7 @ 9.Slr9 9!> 
266 ti0$0 

66 t;.' . .::, 57.6 

893.4, 
2!,ll..b 
206.,0 
67.4 
41,7 
·'J ·"!, "" ..,..,.!;I 
10.l 

047.5' 
204.7 
194.0 
1;;.a 
52.9 
!i,4 .• 9 
11.0 

.~ 
();,,. 



TQhle III 

Ilas»ults ot digestion trial III• Group II 
Cclleeti.on Pe:r:tod: Februa~ 16 ... 26, 19.$4. 

~,··,_· '·!Qdy, sam-.:.•t· ;.ijtrg· 21ar.1 ·.c .. ··tn lsll!liU.i!lrr: ,,. z:•,r•1•··:,: _;Cij o•.w1,.,. 1.1 1 1 ii ; •••· ra nnr • PPI• .u.e·a 

Calf t,tt. ~ Org.ania 
Di2 iio. 1 DescPi·e,t:ton mBt:t:e£ .ttsh. 11a~tH.l£ Ca l·1 ·c,:e: c..F . n . w·.P fl!) tn Al --~i71iMIIIJlil!" , -.,. IJ[ JllliP .... [Ll!. j -«V.c ]_! I tl ·. J --···~-p "··,····..,.,,· ··~ 512.JJ ii ftl r•_, _:gq·_ !I ll#I l .I.I. Jil'L 1 

33 255 Intake ( gr,i.) 211-0()7 11311 22873 112.0 36.$ 362 !i, O'" Lr.:'. .. , 6 . ...i,. ,4 C h:;:,.t •• 
outgo: feees (g;,11.) 5175 351 4823 74 5 20.0 155 207r: 1~'.'.) 4 ···• .. .. ;:) .j(.;.,. 

urine {.zin. ) 12 •. 0 ""'5 194. v,.. 
Pe~ eant. digested 78.5 7A 9 57\l ;;2.9 10 .• 1 ...... 
Per eent reitsine,d 49:17 4· · o 21 .• , i.J .• 
?e~nnoe/d~. (gra.) B.1#$ 1.6 12.,0 
1.e1;./cwt.1 day (gn.,) 3,.4 o.6 4,..9 

34- :,.1· ':I 
·~. tC. I11t~ki'@ (gm.,) 211$0 1009 20141 161.0 Jb. l .308 3620 4.'.th,l •• Outgo:: f'eoc,;n ( gm. ) .449:: 302 4190 58 .. 9 20,0 lf:'? 1708 1~1, 3 . .,.., <,;,i;.,;, • 

tu-1ne ( gm It ) 21.,6 c.3 178 
Pe?- C$nt. digesttld 78.8 79,2 49.1 s2.a 71,.) 
1cr cont ratain..ed 50.0 !iO 6 30 .• 2: .. . 
Bnlaneo/dSaj' (g111~) a.1 1 I 13 .. 1 .4 
Het./ewt./dny {gm.) .., ""' ,. 1 6 2 .)i, (j. u.,. " .. 

3!5 213 Intake (@ll. ) .. 11590 4s83 J.6107 99.2 18!4 32.2 2298 172.lt 
Ciutgo: :feces: (gr,,~.) 1904 ,~9 l77li 28 •. 0 10 •. 1 P;7 716 59~4 _c.:;., I.. . 

urine (g~1i. ) 12.0 ·. 0 .. 2 · 17fa 
Per cent dige$ted f:\:h6 ~4 1~ O 6('., 9 6. ,f a .o . .J, .· o •.. .$.b 
'!?er cent l"etairied 59.7 43,9 -3$.4 
Balance/ d~y trJr;t. ) $.;9 o.a ... 6,l 
Rat./owt./<1~,- (~Jl,) 2 .::3 0.4 ... 2.9 .•.. ., 

('--

~ 



'ftible III .(C«Ytitinued) 
11!1f.l11tsJ[lrtit!iJ1tPiltllt_"!i __ <:< ··rfif7*1'*' 1 J S llJ---. I 1 ii'&. 91.4 Ult :± #Z t_ 1'J!l I •RSIO. M:l"U:IWilsfl r· ·.rt~. ·p 1 1 f 1k li l k{il•k4'(· J ~ tr llll. Ti• I 

Bocty 
Calf wt. r.cy 01~gan1e 
...JlO~ ~~ .. l t1esorintion t~atter Afih t;;iStte1,, ca, P E:.1l. c.F. ii 

1114ci ~:ev\rttr ,· 2 ·-« . )_1 . .W!.!?11&0 , 111 a 1·· 7 ,., . . . . ·1·1,r . - _ t. a a . ,..-~•• TuS'JR•& - •••-r• n . _iii _.,..,.._;r;Jiirin 

36 19JJt - 1:.J 

31 232 

38 239 

Int$ke (gi11 .• ) . . 
Outgo; tecetil (~:1 •. ) 

m:•ine (grii.) 
Per "ent digested 
Pe;p cent ~$ta,ined 
Ralanee/dr~ . (gm.) .. 
Bet./cwt./d&y (g1r"l.) 

Intake ( ~Jt. ) 
Oittgo: f0ees (t,,m.) 

urine ,(gm.: ) 
Per eent dig,estad 
Peli cent retainsd 
r.~1lanoe/da,,Y (~.} 
R~t./awt./dsy {gm.) 

Intake (~,.} 
vutso: f'eeos (grw.) 

urine (gm. } 
Pel:' 4ont digested 
Per oent l"eta:1n$d 
Balanee/d~y (gm.) 
Rct./ewt./d€ly (gm.) 

1923.$ 
4,260 

77.9 

""hJ"-7·r, G:: .. ,.v ~ 
li,951 

19.4 

21.;-511 
·o!t1i2 

7 ... 8 ,, .. 

857 
2B7 

1160 
376 

1125 
J,g.02 

18379 
')~·1". ,J" .;.I 

78,1.?, 

22892 
1~58:5 
'l-0 ;fl t:;ii· ...• v 

2~4.52 
6040 

1ii.J 

146 n . . , 
57.5 
26 Li • I' 

h2,.o. 
•"' _' ·*-6.:, 
3.2 

lB.5.6 aa 2 " .•.. · 
22.$ 

40.3 
1-5 
3.2 

163.8 
0.5 3 ,I' .• 

17.,6 

JB.5 
1.1 
J"'O 

31.6 
10.7 

0 •. 2 

40.0 
l .. 

.•. """1 o.6 
,3'3 _., . i ,.;;, 

a2.4 
0~1 

'l,. q. ,o 
1.6 
0.1 

i7 B • ..... .. I\; ~4 1t-tf ~. ·:::> 
0.2 

3c: ... ..... f 
1.,; 
o • .s 

278 
ll;h 

47.;; 

_326 
201 

.38.5 

)62 
157 
,.,,,,., . 0 
::,o..,\J 

2950 
16""2 . ;> 

l, l, t~. 
~;i-•U 

Jo9S 
19.31 

47.7 

4450 
f)l,.H<}tl c;«-J,c;.0 

45.4 

':tit,,') 8 .;;v,,1 •. 
"117.'0 . 
.¢,,._ -· ,, "' 

~r. n 
1vu-.·7 
67.6 
22 .. 2 

1:1 •. 1 
ti..l 

$51 .. ·:1 
132.9 
270 
7$.9 
21.0 
'11, . ,·:i "'""+. ';, 

6¥!,4 

SJ,$, •. 7 
110.a 
24,0 

,, ·n hu.,,1 
23-jo.3 
12.s s .. 2 

~-
(:0 



Table IV 

Rasul ts of digestion ta?ial IV, Group I:t 
Colleotion period: A!,}:r1l 5•15, 19!,4 

33 a8.5 Intar,e (~n,;) 22Jf33 1056 21327 132.6 31.6 44S J9.5tS 476.o 
On.tg,o: !'eees (gij1.) S977 ii.51 552:0 101.0 · Ui .• 3 105 2510 lh,5.Li~ 

urin~ (gna.) 6.h o.:s; 210 
ie~ eent d:1gestad 1;s • .3 1'l.r,.l - 76.5 J!;.o 69 •. 5 
l!~r cent 1'Ed:a.\L'l'l$d 19.,.0 $J.o 2$.$ 
Balanoe/dfl,Y (gm.) 2.5 1,7 12.1 
~ t /· ·t /• V ( ) AO ~ ~ I ~ Ki(~ it OW•• (i€lil Sffl+. V• ;,r v.,O £.}•-.' 

,31~ 219 h'1tnk.e (;g,l'a.) . 16752 173 l!?t79 9~.9 24.3 36,l 2904 )51.,.$. 
Outgo:. feces (gt:1.) 2231 2).$ 19·97 !}!>• 1 7.,4 53 e74 . 74-~ 

·ur,..ne (p):<.t.} 20"6 0.3 lb.$.ti 
Pei• c-ent dis;ested 36-. 7 ll7 • !> f:3 .$,. ir. 76 • 6 76. 8 
l'.'JG.t• eont :Petnin~d · 29.3 11.lt, Jl,.7 
BEilanee/d%~ .. (gm.) 2.8 1.7 11.l 
..... ~ . . . ' . .. . ,'!) F.',:, ,Htrt../ewt, d;Qj (~ .. ) 1.3 O.o .:,.l 

JS 2)6 L~t2lte (r~m.J . 1658~ 794 1$788 10~.5 23.9 39, 28~6 ,399.{1 
Outr;o: .feces (gr.11.) 220d 427 1780 lJ~ .. s 11,.3 7o 600 64.6 
. urine {gp1. l ., .· . 16.,9 · . 0.2 . . . "· 2~0 '"' 
Per een.t ii1t;i;estec1 80 .1 Sf}./7 . Bo.6 75 .ti U,3.o 
Pel'» ce1it :iwetained l7 ,,3 .52,,0 .31.3 
.J&:t .. l!'.·11ae/d~o.- (otn,.) . 3•? 1.g 12 .• ;; 
Jl'.'l~"·t. l.,,. ... ...t, . ~ .... ·,:- (~,-i ) l ti.) 0 ,-, c 3 u,,;,, '!;f'w',Jft~._ U<:tJ 1;r· .. + . .• . • .., ,..,. 

ot~-¥ 

~ 



207 
( ('.">',i ' ~~i\'_4.\ •. i 

U ... tj; 'ii;.... t rf'".~' ) x,} 4_.¥ ..... -r.;;;' \t,~'..o-~i •. _. 

P~:t" c d!gestt1d 
C(,nt r<:.rta:.tned 

ris1~r1c0/daJt ( ) 
/ ,., i •""' . ; .. ~1,,,,.,.~ t [i!'J'·} .)' 

• ~.ei ,t, ~· t '\,.,'t ,;,:;:; ;Ji \. {~.:})1;L• 

Oi{i;l'lt 
!)ent 

) 
) 

'i3t, '\ "'""' c!"S . I 'I,•· 'I: .!/:J >!;!,..!.,;,uC"",f t,,.lJ 
•. /e:,wt,/day 

( 
( ) 

•· '<">1 '>'· ·. 'f fPt= ) u"" ~ •• 10 1;, t-:i'i * . · 
ee:tit di£~i1tistec1 

.,~,,,{~"'.'"1""'.··· ,,,,,,.1:( .L Q ~'i'-q .. 11; ~Jt.V~ 

lm,1\ \ 
\ \;;;>·'"'·• J 

(g~1tlf ) 

IV 

f, ,. ,~"' 

fl 
• "'<:.11 

.7 

'l 
\ 

:l 

,/l 

,., 
'4-.>:j, .,., . 

) 

7.,., o· -,. 
!:f' . 7 ~4-• .· 
l~:.o 

.(;;. 
,2 

f!':; f!' v.t> 

0 
f~ 

··-~-J; 

'•7 i{., A 4.~ .. ,;,r 

22.1 
2 •. a 
1~,l 

~~ ~ ~~., 
~. 7 ~·· 1 t, ·~ 

':11 
•:> 

13.1 
C).2 

"'l~·,, . ~~ 
.,,.)t+•r"'_ 

fJ. rl 
{l.3. 

r; 
• ,t,t;~ 

"'} -~ J:..-Lj~,~· 
ry . .:;, 
;, 

• ;J. 

1.!1, 
~,,' ~ u • .,, 

.o 

.o 

.o 

115 

''.'1.l,i'S.; f .u 

1 

72 •. EJ· 

21ri.o 

2 .• t) 
1.: •. 0 

i n,' 1 ;.~.,t) .• ~ 
'i. 0·1. !, 
:<~- •. '_ .• t,,~ 

6.,.3 

3 
7.'7 

~·~·--~---- ·--~+1 .. t'I_ .. _J_*.,¥.'1"1:~.i~ .. .::, t ·t·.,11'..'1,:nt•_Jli!'-~:$1;\llj)~-~-lit,:---fflll!' 3~-~~~-~~~:~lli.lill6.'"WnJP;filf~'4'1l'IA•Jllillt!1··-i_li:'i,ili ~111-ii:,$;7''0:*~~ 



T~bl.i;J V 

:moa.y t.:rei~bt flb ~}, totn.l fe~d O'l:)l'lSutt,tio~ (lb. ) > tecea {gm.) 
· &n.d UJ:7 in(; (g,;1 .•. 01, 1.-) :fo'i! digestion t:r,iala 

J r::1 7 11.6 21 '1' 219 19~, ""25 32080 t'Yr·' Qi; 9 ?olyur$:$t ;;> • . : ,..<J f ;}I; ''; .• 
h 59.l} $1.6 1.3 )77 393 1c 61080 hS.1'53 0 

li r·1 7 19.S 20 .. 1 226 225 - l 2:,r;70 30.1'33 :;) . , ..... ~ : 

1$ "'l ,,, 19118 9.7 226. 2!i6 20 3l"'tio 68193!5 ;· ;q ·C~., 

21 $6.1 .21.s 9 ~ 26'!!3 298 )0 h6020 ZJ";t 9ld· .,;;p ,f' ... .)ii, ' I";~ 

,tll""'"',li- _0X,'1iivY"'llr,'~~\:•:t,! <,1~..i.H,i.>j:;• 
-- ~- . . . Q . I_) J .. Ill • • • _ -*-- @Id li:1! 

3 '?'l 2$ ••• 9.J. 300 '330 30 li9Bl12 100 .. .,ii ~ \..!,"'.; 

ti SB 7~. 10 •. 00 ,20 £?' 3 hJ 9$992 100 ..• ()l l: 

. , I<{• 

ll ~' 3?. ........ 25 .• ,9 300 .300 0 2~)12 lOO 9 1/2 (la:ye .. ~ .. 

1$ 4JJ -- ..... 310 3$2 J.4,2 Lt;.31t.2 lOO on tr:tsl ,j,"fd' ~. ','/o 

~1 ss ·~ •··· .... 39.$ hl.B 23 45791 100 e....· .., ... 
~--·-·1'·L1; JfiQJlUI\P!illl(IFP. 1,;:· 1 ., ... _ • .,.,,. .. * ¥.IF c·,.11.11_-·n JH .,, -~· I llil I 111Jlinta'_ ·.,. 1.1 .Ui.,1lfiU fi!SPit 

Vt. 
~ 



11obl0 V (Continued) 

no, 5t~fter YifiOlUSSGS back 
. I. JR. 1.. .. . I · .. 1 -;& .WI __ & ·. 1 

2ZJ.§--·2,~6 cain . Fo-cfe~f[ij1~r-··-u1.;1iij[l .. 
r i II . . . .. , It. lil J 11 I .. . L . . Iii. . . llil·. Ii I .#l:IU 

33 t~8 20 1.1 2$4 25$ l 20312 100 Blood1· 
J4 b/f 16 10.0 218 206 ... 12 · 23896 100 urine 
Jr.' t{,7 16 34.0 21G 203 ... 10 761L~ 100 :J 

,36 Lill lb. 11 .• B 197 193 1 15716 100 
31 ~ (' 1(1 3.7 230 234 14! 2109h l.00 1.1'.J 
1t1 bi-9 20 7*3 221 2$1 2ii 2996i 100 ... .....,1 

no:. Sts,;r.Jt,er .,Jne.lQS$6S. bao ~~--11:z.;cs.:, ain ,. 'k ff;tpprttlJ ~-. ...,... .. . f '' ! . ,l tr 
It'lq<fe-s.Jlij'ii.] --Jl~~nillc~-l .... R$m~ l'.' ks 

33 h8 19 11.!t, 271, 295 21 2;H376 50 Loose i''eces "'(>· 

Jl+ l•B 18 2$.3 --19 21r1 0 11143 80 :;,, c- -"'~ 
).5 b.8 19 :t' t:'. 230 24.2 12 . 7941 ,$0 l;J11 ,..., 

)6 4"1 16 2:~' 3 1 C/'.1 21r: 17 1011 6 )0 u. "' ~ ... , • .> 4 
37 r;o 23 23.9 2$0 269 19 12160 so .. 
36 so 2$ 22.5 ')6.$ 278 13 9$00 50 .::. ~ 

'Vi, 
!\) 



St~r·tor1 t•i1 

f.\tai'lte:r:• 
tJ0113:S.S.0$ 

St&tx·ter ratio11 
J?ulp 

WQ!i, ~-· 

~• 
•:• 

.... 
•• 

f!:_~~ .- ~JL~:, 
.. ,. tJ 

,-:> . - i ·.v 9., '1"· •. i .... !+1.J 
ql 1·,1 

_.'~ .• {._)!,-;\ .. 

, ,~l~$. 
R.'.!1 

·• ;.r.1.-:-1 

<;rt. 71 

{) 

e 
~ 
~ ry1 ,•J-
( ~~.~i 

'\F.I 

11.-0 .• 

tl.'> 
baao 

1' 
ci.}:<0 

• .13 
.94, 
.03 
.. 62 
.07 

t:rtal rio •. II 
3.07 
o .1;2 
::, 'j;,:ff~ 

.::, .. ;:;~ 
'::i 71. .) •···.ti• 

rio. III 

~·1. •·-· 1 0 l•::, 
..!, j ... }'!: 

i} .... gJ.') 
11 ,' t~/\ . .,; .. , 

1 ~ r::r1 
-~-· .... ,;,- .i' 

{:){} .•... 2;.1 

o • 
o .• · .• 71 
r• "· i J • .tJt~ 
·'<> 7r' (; i·· ':,,,."J 

.. 99 

0 
o .• 
{J. 79 

0.76 
f\ .. L.';1. v·•·.1L,;,}.,.,..,,-

() .•. 93 
,h.'': .7"-.''J • . 4. 

() *6<l 
;·,, ,, "' 
\)'.. -, jj 

o.66 
o. 

0 

0.27 
(l",,.as; 
0,36 

o. 
o .. 
o. 
-t·\. 
v. 

o .• 1'76 
t1. tr";;. h 1%'!'J'V'¢"""'i' 

n. ·u-
~l •· -~~·i;, 
0.1:3 
0.14 
t'l l'· \d'·..:·i} 
= , i. {J.~¢ 
0.12 

''Ji .:: .. 
CJ:.; 
a. 
1 . ~,. ',J 
.~ ... :• ' ,JI """' ;... ..... e.. J.:> 
't;, J/j e:::: • .,. 
.<') J~. t.-: t;:;.,.,"'r~ 

i) 

,..,, .7n 
;,::;, •. \J 

0.33 
73 

•. f/7 
".'l'"J t It 
12 
'"'? , • .:, f 

~· I'.\('' 
/:'.'~ .• IJ;) 



Table VI (Conti11.u.ed) 
t;' J . i!qrl .1 F I . f .. ,.1 J . L &ii(,e\.JIJilil I t . ..... ,,._ ···4_1·!1T. i . i. I t!Jl .. • V. Y I 1 T 7 ." I .d j. . P11W 1 ii I Ii 

Jtmip. o Onl. . .t1!':f 01"gan c 
des2r!J2.tjm1 . no~ ~ttor A~h m.att\)r ~:r;tn• G1l? iwr; ca :P If -'!X.1 u.11,.n1i17(_.,,,.,..,_o m• 1 •~ l. __ - Fl.Ii!,_ •••r•• 51·1, . u m· ·r·to 1au1 tn•••& 1..,.. 1 __ · Ji. a r. n• r·1 t · :m111, e,-_ ill .• · r". ·.• 

oo 1~ 
:Cig;ostion trisl no. !V 

r::r~ fl 0.,65. Start~r rat1on ...... , h 40 K~ 'H'; l 02 6 b 0 .• 16 3.03 J • ··~· ~~'r• ,_,_,,#.,,.,,;.., "'•·:.:.. •·· ./'"• .J 
IJulp umlnsses ..... 64.70 s.2e a4.10 0.10 31.s ~,6.:t 0.40· 0.04 0.47 
lteigh back 33 86.lO 6 oo Hl.20 1.1.3 3 8 '9 3 . ,,~ ·0.13 4.32 . / . . i!~ . ~ . o.u, 
ttleigh baek 34 8$.,L~2 !5.37 HQ.Qr' l.ll 9·.8 50.3 0 •. 10 0.12 3.02 ,, . • ,;,,i 

W01gh bselr )5 86.06 5.1,. 81.01 o.39 ll .. , 5J •. ) 0.62 0.12 2.so • £: 

Weigh back )6 at~ .• at1 r: 82 Ls1.06 1.06 _, 1 50.1 o .• 69 0.1.3 •, .3.66 v.~ .. )~. \ . ~·(· 

WQigh back 37 B3.~2 5.77 77 .. 65 o.ao lJ.3 ~~ . 0,.61 0.11 2.40 .~:..0 
Wei~h bRClt ,;B 82. 3 ~ ""8 76 .• 95 o.oo . 1 I 4 !', li o.66 0.09 2,.70 ::;. Q l ,.i:.> .. ,J. ~~ 

!~ !641. _r, i ·~ ·'· ........ ,..,., :JJ ?IF LU ll it.fitf:&l?d.¥11!1*' [.IIJ'@t. -- ··•m .T:!tr; 11. JI' 1 .rr Ii .11 

-~ 
"'I:,;.,,, 



T3blo VII 

Perc$n:t.aga cor21po$1tton or digesrtion t%'1al com:pon(:ints 
Outgo: fO(HDS .... Sil"' dry :;i.atr,£)1(} 

~ X' t.~ j_J,-.lilt i. 71' ··1- 0 lf 51_ pq· ! IIIIFI\WP.W•~l {a Iii ;?, I r:.a J"'" J$14illlililt'·1· 

Jti. _!' £ey _ rg~nio 
'-t v. Hr,u ;i ·•· tt _.,,_ "" C 1:1 ''Ir.I""' !' .. ,.., ··r"''' 110 rnrrv ;tr·· . _.,.;,.u, -""m.1 inn &l" l!:.,I!;,. . ..,.,. . i~.c; J,! t- . ~-. ·• . 

Ckl .. -·····:c,_. ll. tW ·-- . ... l till ,-., W I.R . If Pr -l L W ••• . j[i l"!J.1- ..IJ. . l l- ·-MY. it bi ·1:a Si F l 8t iMt 

17 ,:o 6.21 G.62 
t~fastio11 triel no .• I 

49.51 1.90 0 .• 38 0.45 3 ae 1 , ~6 29 1~ . •.;.., ' ..... ,•<- .. •· 0 
41,- 20,..37 4.93 6.22 eya.a5 1.61 1~.2.1itl> . , 7':1 1 2£' 0.19 o,J1JJ q ...... \.,/ • 0 

ll 19.12 2.36 7.9.3. 59.21 2.1$ 29.Iil 53.12 1.91. 0 • .20 0~$2 
l$ 20 ''7 3 ;ri P< 4 aQ 6f.\ 3 10 2a (i6 .$1.16 1.88 . 0 .• 26 o.s2 e.:.: .ci · ., ·;.\., ct+O' ·~, .. ,,, . ' ..... ·..:; 
21 23.00 ~ 63 6.91 90.1~1 2.09 37.84 L~6 • .39 · l • .$1 0.19 o,.S.3 G•-

$"" 6.54 
Digest1:on tr-ial no.,. fI 

9"" l ~2 o.)31!- 0 i,133 ~ ao.L1.. 3. > 93 J 6 2 90 '3 7'-il 31._;:; - n l 
~·~~ . . ~. ~ . . ..,,.·- -~·' · . 4 lo.u 1.a4 6.,31 0.3 69 1 l 7 !' r- !:!B 35.60 1.32 0.260 0.337 .: . . --· . :.,,:;;.;, 

ll 25,.l 2~99 6.30 OJ 70 ~ 01 '• 1 1 ).$.6) 1.70 o,2io 0.497 ;, . + · · 2 • · · J+J. • v . 
1c: 23,B 2.71 7.9f) ;~:~: ~:~f lI:i~ 36.75 l,93 0.38 o.s11 .;; 
21 22.2 3.47 ' ~8 36 •. 61 1.49 0,.3llt. o.liJ.1.1 o.o' 

6.79 
Digestion tPiGll no. II! 

3.3 2~ ~ 0 "'3 21 3.00 ~t0.10 34 13 1.4lr. ~ .)'16 o.65 . ..... ;,_ ' .. ·- ....•.. u. · (1 

~Lt 1{4, D 0 6.73 93.27 .3 }}9 3q 02 31}.47 l.Jl. ''·4Li-4 o.si \...- ... -~ •J• . 
3$ 25.0 0 l 19 93.21 l .,·, 37,59 .31.,4 l 1i7 0.532. 0~70. o •. ~.so •-+ 
36 2·1 l 0 6 .• 73 93.27 3,.45 3A 7r:1 l).73 1.35 O,.!µ+O 0.1, 

' •· Uf' V· 

37 2;.5 0 1.62. 92.;38 li.05 3n 96 32.61 1 7~' o.ti.52 0.63 '';.)'. ' . _·. b 
.3'' 21.5 0 . .,4 . 7;, 2.43 37.,69 37 ,Ot3 l ! ,q 0 3·-10 0~51 ;J b.,c; ' 93. 0 • l··" •. (J ' 

,31, 
\..51 



3' 34 
3.$ 
36 
37 
<:!I f,1 
;JO 

~t} 

23.1 
19.0 
21.a 
25.8 
'!I "' , .,J.6 
37.1 

FJ"GSh $$mple 

0 
0 
0 
0 
0 
0 

7.65 
10.51 

9.3.$ 
u 't,q 'l .~~. 

9.30 
9.24 

Table VII {Continued) 

-- _' ... D1~estion trial no.,. IV 
92.35 1.75 h3.00 
B9.6$ · 2.J7 J0.20 
90.65 3.46 30.80 
90.31 2.53 31.ao 
9,0.70 4.39 .31.00 
90.76 3.25 30.00 

114.09 r::.., ,,.., ..., 
;)!i~. "; > 
51.30 
51.41 
:$0.10 
(:i-'JJ .,1 (ill.."},e,,-.c.;.. 

1.69 
2.0;, 
2.12 
9 09 """"·· . 1.97 
2.11 

0.24 
0.33 
o.5i 
0.50 
0 • .3;;. 
0.41 

o,~6g 
o.o)!J 
0.814 
0.731 
o.e34 "..., O~o.50 

\{; 
t;}{ 



Pere~nte.ge ooin.tlosi tion o.f di._.r;eation trial tl'Or;ipons-nts. 
Ou.tgoi urine 

I 3 1~0076 
1 i 1.0222 l,: 

11 1 •. 0178 
15 1.0108 
21 1.0096 

t. 6 21.a 302 Q···· 

16.? 3.5 582 
$.6 6 1 687 ·-1} .• 2 0.3 35g 
2.2 19 l )00 .· \•~t 

3 1.0000 
l1 1..0000 .:r 

11 1.0000 
1t: 1.·0000 ;> 
21 1 •. 0000 

.II 1.33 8 ~.;,, 188 .uo 
19.55 J,1 ~6 223 .,, .. ,,, 6.~,. I:' . 6 278 2;:,.J. 

6 7 12 7"" 206 .. . •· ~ 
1 "7 12.12 194 ... 2.0 

III 3) 1 . .,0000 
3l1 1.0000 f' 

35 1.0000 
36 1.0000 
37 1 •. 0000 
38 1.0000 

12,.,0 O.l9JJ 19k 
21.6 0:..170 1.78 
12.0 O"'l7Q. 114 
26.~ 0.165 165 
2:Q ••.. 0.210 270 
17.,6 0 21.0 "'l•O . ·••· •· V., ~~ .. 

33 1.0000 
34 1 .•. 0000 
35 1.0000 
.36 l .• 0000 
37 1.0000 
JH 1 .. 0000 

12,.,8 1.,02 358 
25,JJ o.Ii,o ">07 -'~ . 

33.B O 37 420 . . 
2lt.O 0 1iS 2·e .. ,.,.,,, ~' 
35.2 0.47 l~O 
2n 0 0,.50 396 u., . 

l. I' Ill .- ·m 0111 i•·•:q_ww,:·rt t!Jll!''llfD 

5peo.1£ie g1"svity value:s ro:r.- tl:l1.els !I, III and IV az;e 
nssum~iHi .. 

j I ,. 



T~ble IX 

Avo~ego ~esults of Ot'aoh digostiot1 t1'"ial 

(G;r,oup I) 
Intalzo ((;t11~) l 267 274.95 1623 25672 213,2 1!f.3 )$6 $021 611.6 
outgo: .feee~ (~:h} 7929 5~ 73!,D 129.6 'l, ~. 0 19-lt 2Blt2 - 183.2 •· «~Uf 0 

urine (gm, ) l!,.O 1 .... 2.3a.2 •. :) 
Per eent d1goatrrd 11.3 71+9 • j' 9 !µ.~. 7 · 70,0 lz.O.,, 

Peer cent ~ete.:tn.o-d :3t"' 3 , '1"'11 9 29.2 ~-·· t'::}:) ,fl 

Belanea/d% (gm.,) 7 ? h 6 rt.1 ll!'t:.. i' .• ' ,,i . . . .· - ·. .· . ' ,- . . 2,6 1.1 6.2 i,et,/c1'tt •. tltly {gm.) 

II 379 lnta 1ie ( ~.) .38629 2452 36177 :;01.a lll.b,. 673 0122 811 J . ' ' - . 
ou.tgo: f:oees ( ~. ) 1107h. ?60 10314 111.1 Jb,il9 22'7 460I~ 231;3 

i-ll?lJ".1$ (gt'Al• ) " 10 5 12.7 . ~17 9 .... ·-· . Pew- ef}nt d!goated 71'°Lt 71 6 6!!. 9 41.~.6 11.~1 --. ', ~-. 

Pc~ cont retained 43,.9 C::f'. 9 l1:t.) ;;i .,;:, .• . 

f3Rl111;oce/ d% (gi.'i1. J · 1a •. 2 .f 3 #9 i <P .•• ji; i! ., 
. - • I - .· . -. ··.,. . 3.2 1.7 10.s Ret!u ewt. day (grri. ) 

(Group lI) ,, 

III 122$ In t&ke ( gl'il• ) 2.0772 · 965 19807 158 . .,l 32.a 326 3570. l 1 'l8 3 \':--. :f .· 

Ou·tgo C i'(ilC:CS (g~) l "" "' .303 · Ll,231 67.1 19 .• J l.$1 11"'2 l ""l ·O . o..:,jh ;/' ,._, ' '::> . -. - ··<:: . .,.., •.. 
U11ine {gr.i. } '} "'1 7 O.J - lf.:19 &:: .~r.. .• " .. ·-v - -.. .• ;, 

Per 00nt digested 7° 7 79,1 r'J 7 ;" . - . . -
,)11 _· ;..;; ., ,;i2,.0- 691f.9 

Per. cGnt ret~1:nat! 4.6.9 i~l~J} 15.9 
Bt~lanoe/d~ (gm.} _. 7<1/2 1.3 9 2 .... ~ 
n~t./01 .. tt,. d&1:3r (em.) 

"'t ,, o.6 q,,.JJ ., .. ~ 

'r, ~ 
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'.Lf\ r""i ""· (\j ·o""\ l""i t'.) ., ,:. ·• ·• ;.i ,... . 
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('"\ tf'; ,c,f\ 
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'l,J\!'>"\ll\ 
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("ij (;) F--t f:) 
rl 
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0 
r! 

I 
I 

I 





Table XI 

Growth rtteatn..U"'GOE,tlts and te~t1 00-'l'!sur-.xption fen• Holstein bull no., .'.h Group l 
&r:~ Febr,tmcy 2 - pu.t'ehaaed March 14 

.,._, .·,· •• 1'fff;i#m .... tt. i:~ .· lfif *•n• !Ii s ·",tit~ n t1ilt11 .'Pl ·1wrw. .. . If. a ,.. w.• ·uru .nMa·· r•o~• (J!i".(ti..Wt!; ~ "'ii . . nw •, :• 1 - s .111 .t 1 ·:i· 

0 
... ! 

. . .. · r..'i .~ 1 'j H, ~'g 1 ~'g ~1 ;2i ~1 
f'Q. 4;.) ... ,t,a. f .(l)S"'i ~ ~.- ·;~ .~.~ S li:i .. ~ ,..i~ !.S· .Q.S O'O . . .+)s:1 ~ 6 ,,I.) :.S ri i3 p •· · 0 ;;;J !J S r! IS) "M ~ ~1::I 

m "rt. e ~ i!i r.t.· ,.., l:t:i ;::, 'G ~ w '¥S ·"4. ..'li@ m Q. .· . L ..... ~ f.1 <l,) ~ j • Ii?- ti'.t .+J ~ o ~. · ·~ t1 
~Mit, ~f:"t fi/$N ~ :;µ ~~~ q.;,itp,-,.g f"'I~ ~WI l""Ll"'i~ 0.-!M 4/)~ .1,,1'10~ ,...i:~ Q·~ 
i'J~~ O.ll.> 0.t ,©4-')~ (;')+)0 ~til('.;) •rlO ()(') dOO §1::#i."l ~o o~o ',iO ~o 
f.;; P:. 0 ~ ;i.t ~ .~ ~ ti ~ lZ1 02 0 "''" ~ 0 ~ Q ir.J ~ ,fil{ t~ () :lie! ~ 0 ;~ C f-1 -~ {:.) {;,) O .. t'::.r Q 

;-. *·· • ·, lit.J~r·t111:r l!n: r ti6'~ r t11,~r cis.·;i tit.'> tiE-., -c:ri;~-r-rib.J, .,£ r1i;:r Cgm. J .· t·wi;l 
M~rob 

fl.p~:11 

M®J 

June, 

July 

21 
20 .!t. 

b 
11 
18 ,..rt· 
~;JI 
~ 
.~ 

0 
,; 

ltt 
-?) ~ 

'1 0 

1.3 
20 
21 
lt 
ll 
18 
2!) 

8$ 
91 
70 
fto 
ao 
,9$ 
92 

101 
l.09 
12$ 
130 
130 
119 
15 
131 

~ 
lff;\ .-ii, 
l5!t, 

30.00 29.$0 0.9 1.1 
29.50 ,o.oo 0,.9 1.,2 
21.s;o 2s.,50 1.6 2.2 
2n, .$0 29 00 3 l 3.0 . ,.;,., . ··.... . ., .. 
29 2."" 29 .50 l ~ ~ 0 ...•.. ;, .•.. · .,,. 0 • 29.So 29..,75 12.6 S,l 
'29. 75 .)0,.,50 16.-B 1.4 
3'1.oo 30.so ~3.1 ;.9 
31.1~ 31.~o 24.9 13.0 
:;2.00 ).l.~0 29.6 16.9 ,2.1s ::,2.50 .,1,.3 13.Ji 
32.1$ :;2.so 29.,5 13._s 
32 15 32· $0 ":i:r" 6 12.9 . '"*· . ... ·• ""~'·· .;JI 33 r:o ,~ 1s 17 3 1:2.0 .. ,.;> _c• . . .· . • . 
34.00 33.00 16 -~~ 1~.1 
31, 7,,,.. "!<"J ar: 18 7 l"- 2 i,• ;; ;),,,.l·tt, '·' ·.. • .. ;.,, if, . 

35.,s;o 33 .. so 1a~o lit .• ) 
3~ .. o~ ~l·75 13.6 11.s 

1$.l 36. 7!;,; .> 1-.00 21.0 

28 5 r; .. ,) 1.2 26.1· 1$.S 
70 12 7 2 6 ~9 8' .32.a + 111'. .. 
63 12.6 2.s :>5.S· 33.J 
$5 12.9 ";II R 61 .. 2· 3;;.s ~.v 
28 10.3 2 .. 0 ;;:p. 6. 31.3 ..,,,.., . 

13.,S 2 .. 0 9$.t) t9·2 16.6 2 6 100.0· . . ol..,9 
20.$ 3.2 103.9 a1.4 
2s.1 4.9 169'.l 94.0 
31.3 i.o 200.$' ll.3.2 
30.7 5.,9 183.2· llh.6 
29.4 5 ;', .179.5· 10~.o .a 
26.1 $ 0 lo$.l 9;;.9 • 19.l} J.7 1)7.J 60~$ 
19,.9 ,.a l.Sl.6 · 68~1 
2~ 1 f ·"°} 1r.s.a · 11.1 ~ ... 4•> 
21.2 li.o 1~71' 7.3.4 l(. 1fll' ... 

19.5 3.'1 169. 7 · 62.u 
23 "' ;. ;< 110 9 · ,, $'!t 

·•O (J .. tJ, uJ,.Q t •. .....•. 
o,, 
~ 



t 

• 

f)C-t., 

,., 

~''l 
;•,} 
~;,' 

ll 

ti.} 
H 
~ 
~ 
,j,) 

~wM 

1, 
•(,_-i-, 

0 
•· ·1 ifc'"" ...... 

hi., :{"":l; _.,.,.v 

( ) 

2.8 
!, . n, 't.,.;>. ~J 
t; 
·"' 

l 
•. t) 

( ', 
~ 

.o 

.i 
as"o 
1 ':;j '? ,,, . ..,.;; 
1 ".1. 3' ·. -«"""l"°·, 
"'.'iL t' 
.:.:..L},•..)· 

t'i ',,dJ 
"' •", C'. 5"-·. ;;t 

.o 
.

~.,,, ..... 

.-, 
i) ··-!'.' . l, o.~ 

h ? 
~.~ 
{_._.7·· ~-
~ .Q ~., 
6.9 

.Q . ~ 

.j 

.4 
9.7 
~ ~ 1,, 

,7 

.o 
~"'l-~ L> ·~ 
167.3 
l. n~ ~ 

v~*/ 
1/7 0 0 .u 

.B 
0 

•Y .o 
.5 
1 



'O 
CJ Q ~ 
·~ ,~~ ·s F'l ·ti 
_.r,;J .tJ;l. ~ 
{~ .r.; ,,fF<! ,...,, 
rl (;) C 

{ 

H 

~-t:;i 
~ 
(j 

n i. 1,.,,.) 

37 .. 8 
37.e 
"·7··. n ;) . ... u 

37.8 
"'7. "i :., .• u 
-~ .. rt. f.:, 
_;J-,.) •. ;;1 

'fr',;' 

.:..> 

.. 5 
r-' •• ;'.> 
·.'!""\-
t::. 

.2 

) 

• i:\ 
ri 
:;$ 

itJ 
t))! 
~* s 

f)i w: 
r•t ~ 
~ ~· 

7.0 
? 
I 

1.0 
7.0 
7.0 
1.0 
7.0 
7.0 
7.0 
~ .. n ,.v 
7.0 

7.9 
1 ~ .~ 
1.5 
7,$ 1.s 
? •. · 1.J 
1•~ - ' ,.u 
1.1 
A ~ 
~-~ 0.3 
~-~ u•/ 
6.6 

.1 

.2 
201.2 
~~~ ~ ~~'•> 

.$ 

£:~! 0. _J_ 
'"Jf't, ;Ai ,t,,.v 
70 ·~·1 ·.· •'v 
69 .. J 
11.2 
11.2 



•;table XII 

Growth m.0as'W:"emanta and .faad eoMmnpti~n £01~ }iioleteii1 bull 11.v. 4,. Group t 
'r.i'"'- ""'"''!,.,,,,'" . 11. uv.rn. .t.• v:v• .::UlJ?}r P;. 

1:;;, 'U ·~ 'C ,1 ... ., •o i~ ~ ~ ~ 
~ 4V -~ ¢ ~ He 'I!) 0 0 .,4 0 ·f.: (!.} 1~ .t,,::J .pc ~ -~ ~ 

,,.. g ~ t! trl ~ g ~~ t!Mj ;, I ~/th .p.""' <"'I ~ ..w, ,.... -~ ,. ~ 
t ~' 

. a .-,t 'q> . 
~$ ~ .tJ ~ f-t t.1 ~ m ~ 11i ~~ o.-~ -~ ~ ~ \12' ·,•·· "1 . . 

mu?oh 14. 53 2$.25 21 .. 50 
21 55 25.50 27 .5·0 l.6 1.14. $6 ll.l 2.2 45.0 "'9 .t. r; .•. ,o, 

2A 62 26.25 2s.oo 1.1 1 • .3 ·10 1.2 .. 9 2.~ •''O. r1 33 .• 1 - !;;· .• -~ 
l.i,r,11 4 71 27,.00 26.00 1.0 0.1 63 11.4 2,.) 42 0 36.0 . . .. 
~ ... 

''4 4 ll i.00 :10: .. so 29.15 5.* 2.1 55 14.5 2 Q 42 .0 ii-"'" . +· ':J· .•. ,£ V .•. ! 

16 ·12·s 32.;;o 31._50 7,o 4.1 li.2. 11· 9 2,.9 74.3 l!,6 l -{• ~~ ··} 
2$ 13.$ .331117$ .:;2.00 16 .• 0 1.~ 2fi 20.$ t·l lll.l 10,d 

Me,.y 2 160 -:,i "'"r) 32 t.:Q ~s 'I f; I 22.:3 .3 1.21.Li~ J!ll ".:l ~e.~, • -·~ c .4 g.u '·'~··· ;;> -its· ~= 2~ 12 ~e ~h 3 ,, 0 32.1 I'. Q 122 1 9 .t. .. , 
J~•- ~ ~ •IJ ~~•· --• o.2 l7u.o .. ' .ij. 

16 170 36.00 3~.00 32.2 12.9 31.l I, "I {:' 117,0 \O,O lol.:, 
23 193 37,JJO 3h00 35.0 16 .• S ;3$.l 6.7 216.7 130.0 
30 210 3&.25 34.~5 JS.o 1~ .. 9 33117 . ~ $ 19t "' 1~1 0 ~. ·. . o • .:; .~ . 

June ;f 

200 3$.9 6 Q 2~1ii.' i::· 131.6 'O 39.00 31~.;;0 JS.a 10.0 i,., ~CiJ•,:P 
1.3 2 ., .39.~o JS.SO 3$ .. 0 31 ,.3 43.3 B 3 336 1~1 ~7jl2 llJ . ,,. . .._,, 
2.0 22B l O 00 'lf! 1~ 3,., 0 . ::f'' ... l,t,1 .. 1 q_ O ''91. 7 J.!:);}.l !, + - .;,:;J • · . . · :, • . · (h 0 '1..-t JJ ..• 
27 237 ~o 50 ~6 oo J~ o 32 o ~.J.!~ 3 .3 -i.33 li; 147.5 " • . ;; ..... . . J. .jO ;,.,. ••• ' • ,;;i •. 

July 4 .?1~1 41.00 )t>,.,$0 35.0 32.4 11.3 .6 O ~ Jkl .,., 141.9 ~, • ., .. ; .. •> 
l~l 25' ·1 ~o ~~ 75 ft~ o 31 o /1".l 9 b.2 330.$ 146 3 ;,; . ti ~. -.;;- ;;t11. ·, J7•' .... "":•~.e··~ .. ..-..: ; ·- . 
18 2.66 !·"' 00 "117 2$ 3c O 31 e; 6 ~ ',,;1() '} 1so.4, £·~· ' :, • . . ;Jit .· . ,j, •. · l1b. .. '"' ' ;;;, ''· '-)0 .. ,.~ 

' ·"'itV ,. . '" !~' lo)>,' ...... 

25 "176 ' 2. 50 '""7 so 35 . o "'q ""' !i,6.9 ,;;. 9 ''1, ,;9 l li"'' ;,, ,,,., . 
~. HI J • · · · .· . • · ,.J{J ... 5 iv. . .;:,,, • ~ !)l..j.., U "" 

(~ ... , 
i;~ 

t.,,·, .... 



:i}a!711~ XII (Conttnuad} 
itail· .. ~8F!!<A,_4'iliili. t.1 fit .. - 1 ·- LUl:1._ J. 1 J"i . ag·'_ . £ _.r ~i!SWi4.·. 1 flllfi¥}71Pi: ..... Mfilill* u· · flli:. a · s .arn · »»tfw. J l ilf iJJ Iii . 

·ro IQ ·~~ . r:o ~ r-~ ~"Q 

! ~'(l;, ~ 0 () """$ 00 m $~ i tr, ~ ~ $§ ~.. ~; § -, g ~; I 0~ .t~;:.; n 0 
rl ' 

$,, i,i I .µ "i'>' Q 1lrt· 0 .~io j;,i~ i, ~-
"Q ~' 

~ t') ,.~~i -~ Q ti} ~. '1l •§ 
...., ~-'ir;,l 'tTI "ti ,11 ~ ~t :,µ ~ g . ~-~~ "ti ~~ :e'd ~,..,(~ ~- ~ 

0 ·JD .0~ ~-~~ ~.pa M~O :! Q 00 t;!j .::$ 0 t') ~ .. , 
~~ ~i'l/S ~ ~$0 <AO 1;;,. IQ ·O t> s0 ~ A;@ [;:) () 

~-fl1»J~i-t {i lit -,_J blrr· ,·· :-r ~~-11· t:,ap ~-·r; it·~·~;- pt~J s:- .i1··-~ is· -~, (Jrl<t·~~ 11 · 1t·1· · :,. :in.. n. . ( b. lb. . o. ., •. ( , • b.,_ b-. 

t~·1•n1st l 2~r,' i 3 00 '1P O "! t" ( ; .. 2.2 4e ""~--- -·0\;) .i. • · ~~'• O· .;;.;::. D ~ ... 1.J •. 9 
Ji 29$ , ... r,o 3,.1 ,.,.4 Jr.:!' 0 12,.,0 ']"" ,I .,,. l} .. 7*-:., ~. i::!;? ';;; .. ~..,-~ 
ll ~03 !~5.00 )o.25, )lt.9 20.6 ~,. -ti 

.,p' p .).?,rt,~,-· 

10 320 4h ""O J'" T~· 37.1 22.4 .:r ., .;; . o., . !) ti,o 
~$ .3~1- !i7 .io 39.!~ 373 2$.9 1e.1 . . . . 

. :3or}t• l !~9.7~ 39.2? )7.·8 29,4 !t,0.1 )\.\0 
fl) 366 49,."{5 ~.o .• oo 3"" •'\ 32.2 ! 1 ,,, 
l.l' ., .o i . "i 

~ ..... ·-11 311 .$1.00 39.00 16,2 lJi.l 17.8 
22 393 14-9. 75 41.00 ~:A l e:1 ·7 ,. J ' :,.;J' ..... .;.> •. 0:l,w~ 
29 406 $0. :50 41., 00 . r" t' 37.,l '3 p .t~ •. ;; 4 ,.o 

Oe·t. 6 t1.17' 51.;;o ti,1.2.$ 38.$ 1.0 46 {r 32 -~ ... ···~: " ... ., 
·1.3 432 52.00 t}l.25 38.,$ 33.6 1.0 47.4 
24. h68 s'l r:;o l'· 1 $0 61.-6 ,~.o 1.0 1"1 4 ~,,._,,·, C,.. ;)"··' ;\:.- • i ....... >• 
31 ~t}iJ , ... ,, ""5 1·3 oo·· ·39.2 39.2 1.0 .So.2 ,'.;)~',)-.,e;._ ,t, •. ' 

li'oV, 1 li90 t';) · t'O lt" 15 39~2 )9.2 ·1.0 . ;{0.2 ';)_ • .) :.,t:.. 
14 5011. !54,.00 l112.1r; 'l9 9 1!2. 7 "/.O c:2 2 .;> .• 

_,,., . ·····" 21 ;.,~, 
~It 7~ fJ ~0 39.2 44.B 7 •. 0 52 e.· ;;,G.~ _.,.,.f.·r·• """~ :~· • ;;.:J . ... ;, 

26 $62 ~!. 00 'µ; t"'' 39.1) ith9 1.0 59.1 ..,.o. . lJ t,.:::>0 
i)e·o. 9 520 ~~ ""'O 1 4 00 (3 6 "'l 1 11.0 aa .. o .,.,v.;,1. ii,.,. ;,,.,,.c\ ... : .;;} .. ~} 

19 563 :5i ~o 41 1,.. 5t1. 0 7k.O 10.0 78 ·' t;}j'. . ! .1 •. wa -,_,.,;, ... i' • .s >ii!'- -·~ .r" 

26 sn-'3 57 e.o 1 t1 7,; l!J},6 ~. 0 7 O 56.4 ' . •;Jl . !J,.~. - :;;l. !,) .. ,. _,!\J 

l ii.Y11Nhufl·1•• .. nr· rtf t.cowt 

~ 
~ .. g ~~ ih >:t) 

~- ~-- f;l i'i>. Cl l;;J 
~~ ~ ... 

t1 -~ "i· ~ ·ll ~ 
,;'4 (1 '. f' .. 0. I,"! t m 

.,:.:1, 0 t:.1 ~8 Of.;1 o~o ~Q 
~- ~f ¢)· Ii~¢ ,,l,l ~ 

9,.3 41~ i 1$9 .. 0 . r>.,4 
e •. 1 .1u1 •. 4. 1a4 () ,. ·• " 
6,.,{3 l""t·-· 2· Sh 8 (~· .. ·, "' *' . 
1.2. ltl7.l· ~~.\,,· ~ 

;:)\.'id!, 
1 }, . J.96.2· 60.3 -•~; .. 
7.s; 202.5· 

j, ·.· 8l'-

01.2 
1 /_ 2-07.6 62.0 . ..;) 

l,.3 F'(:'i t'f' 2"' 7 ;.,.,, -J.;,:.. ..o. 
11.1 )2.) •. l· ·--~ l 9.5 f' '-I 
7.9 219 •. 2 ·~;.' . ~-t;,,,}-.., 
fl .'.3 3· 7 ,i' l ·· .. 

a ·i.'Jr·• Ql-.• 9 +.J •· 

tl.3 ~12fa 1..5 3 ·!!i,i, • 'j r,,,;/ ••. 

13.0 J6f'. ~;; 103 •. 6 . ,.c 
a.6 2!>"? l 61-1 c:..,. "' . .2s2.1 61*1 t;;.b 
e r 2f;l*2 69.7 . ,.) 
a 1 23!5.9· 69'!,:) • 
9.l+ !'>l ,., 1,2.·1 2o .S 

lli.) • 
1 0 1 114 9 £J4 ..•.. 

~~ . ·•·. 
112.a ifJ00.6 · 1,01 · .c: ~· •. lJ,.,""', 
9wl 'lO ... 73.,1,. ?.c !;I , ..w·biif· .•. 

0 .... 
\Ft 
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:l'sble XIII 
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