


".'.M·.A1,,A,,..., . .....,' .<'.'"4·-•-. ·. f&•,:t,.-
.-~ (ili!~~ -rP 

.nr .. -._i;.......,. __ if,~"'4f;utv~ t.md !~cal P~"t, .. .
~~~. ·.f.P"·~~~- ... - .· , .. .. . . . w~ 

E~th,"}~t,f 

l'h~.m:~~ 



... ! 1-· 

. ' . 
''•v;. __ ',.;.'..'{' •.:/I 

236604 



ill 

Colle~, for bltii e~sistame sr.d ~J:id£mce ti'Ul'i:n~r, th~ e~ ot tl'&S e"?.p"13l"imr~.nt. 

ie Gbo wishes to (;'lt,'Pres~ i~ 9pprecu:.tlon tt, »r. w. D. Gallup or th~ 



.... 

• • q .. • • • • • • • • 

1 

2 

14 

:i,~riJ!lmfMl t'~S ~nd Jf.eth«la • • • .. • • 1S 

rJ:q,t:ri~rital '.rteaults ..... , ••• "' ••• " .. • 2-4 

• • • • • • • • • • • • • • • • • 

Eihliegr&j:lb1 ••• "' ......... "' •.••• ,. • 45 

li.ppemix • ·• • • • • • • • • • • • • • • • •. • .. /J;l 
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r (1944) h - on th t th th si ot prow · • 1r1 Yt 

1a th preeeJ:ice .of a ed carbdl te, is ce co pond in-, 

bee 1 eonwnt ct the f.a-..-"'1~• 

.Jdmeon alld co-w ken (1 ·) 

n th n ti tule 

• 
t the 

•• h1pe#t ahort.l a ~ti of e ti • 

eh.own t.b.t cterlal 1,1"1. ilP W•f' ion re• in propor\1 

to the l2>C a 1a th p-rotosoe.n cont. of paunch, 1:Mt t.he 

18 ot ~-pl"Oto oa ib,ed p rt 1n 

l eppnmt efflclenq •• 

t n cal l ue of 49 • 

..: ti ·· , of th n eontent8, wll isolawd 

biol 1cal lme ot 68 t1:1r the protozcen protein• 

end 66 ~ ct.rial traeUon. 

(l ~) ebcwecl that tb ut:U i ten of • in th pa · is • 

non:al 1ge u ... tuncti • tba the perot!d gllmd ot ah p 

secret.. u ua t1ty of (apprad tely o., ) dur!n a 

, , rl • Us p tO'UIXl 

c01tte t or portal blood drain'ing th h h tt-41:n at ot 

8J11tale c1i,: au • Be pcnul.•t.ad thst aul(ffljLa was not onl prc:tlmed• 

a or in s · Uti h • 1n a ',IS t 

tc 4 t 5 ot n1 t durinr. a 2 rice. 

D a ae~oc1ates (1948) ha Bh 1 1n1 

a rapi rl8 1n t "' nd UIIC!lmUl c tent of e portal blood. !be 'lll"lt • 

n1 nt. of tti portal blood 7.71 • r cent to 15~6 • 
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B14C¥1ieit.l w1ttw.s tor ure~, ~us comiJut.ed ~· tbe fl!tr.{)g~n 1"~:nee ~1ue 

with g:rCt<J:in~f t,rJ.t1r,;lri • h£1V{~ Vf.J· riod ,r;ieely. '!hc:3e uif£t:,~,oo(::S F:~1 r1t:'t,e been 

!ffil"thi11J th;e to ~.rrors in o!(~~r111leu~l tac!m:l·~ue.,, ~tl!f! thu~ nit~"l'n ~l~ 

48,ta ~Y not ~ depenclGble if t.trefi supplie~. fl liirgc t!.!hv.re of thtl mtrogett 

in th~ :reuoo. 
tb!s stw; was p~rily des1*'WCtl to t~st thg &ce'ra."acy at the ni ~n 

oolance ttB't.e, obtJttined in lf.'!:}i;Sini.nft, tb~1 utiJ,imUon er t·ret..ein $i:l'il r~l"Cteift 

tom2 e£ ni:tre'{;~ll: t~ rl.BiIJtdl-W.. lt else offered an C"pJ.')t".J."tun!~r te obtain 

r~r !nfo!1oetim ffi th~ e~~r&tiV(':' v~:b.xi· or t.11"ea nti ~ fJfl~l nubatitut.e 

fer prctein irz ~ l":d:too, of t1bs~p. S1tiee tbe 01r,.ount of ni.ti-o;rrsrr m~ by 

~·ture· sb(top ~ emff.:md to t1>.Gt !"f!Hf,d:Nd for ru_:inte~~ ~ w1(.cl ~th, 

t.U.eta1'!\,1' ll!.trc~n in lt,r.ees& of th~n retttd.reme.nt,1 f.ihault"i lJel la.~ly e:.rer®ted 

in tha ~·. 

It ~~z J'ilil~~ tc oot1t.·,f"f:im: (1) the rdrdmnm ~oun.t ct erude ~te!n 

re~td.rerl to tr£~in:oo1u ~ture sheep if! nit~n ~tdlim•:l:um; .{t} the effect on 

mit:rn.:t£,;r;, ml&me or r2t!citi.0Ml tdtret:::on su,ipli~t~ ~~ ~ ~rd as oot~ 

tl!fffll at tli!.£ level ot yrot.ein mtnhJ (3) the (:li"'feet cf ~n on m.~n 

bt~laree at :relDtive!Jt hi~ l!t\tels of ;irotein int8ke, .:tm (4) the 'tiM re

~l"et": to NC:tlh nitrozen e{!tdl!mrium f.oll(fficing f,tA,;. edd1ticn am 'iiitbih.'9wal 

of ~ trom t.he ntien. 
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340 170 

J.: 0 
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• ,J 1J'3 l un; 

7 59 54 s.56 .u 



per Id.legnm or boo:,. ~ight i.e high,,:n.' 1.t.;{m thi:t of ~r,;, l. '!htm thf'1 rationc 

tor the tw¢· nii~ fire not &tri.ct.17 c~~'ble. 

Vitamns ;.l .-:re. D 1mre t'i'Uprli~,3 dur!n[: all ·tri11ls by the') aeditim ot 

a:ppr::,d.matt,;l:1 0 . ."15 l1W'...B of ood li..,,,'$r oil I~l' r..ay tt!l tJ10 ration. During 

Triale \' am: Vl, 8 gram or Nd2P04 -U~O nm ~-ded to the re.Um to r~ise the 

phosphorus l~-el uht.n'e tM: ~- :rcHi~nte. tvMlve gr.ams or ~J'b~&u. 

weft ;,:.deed to 1:he f~Uy nt..ion bl?l'i»g: '.tt'al~ YU to Y1.,. ~es~ ~:upJ;,l,:>:fflt!tnbs 

wen ~ in a ~lt ldxtut"e which prO't:ided the ram apprcxi?Mt.~y S gr~ ot 

tml t per tlay,. 

fw:.f'UlutlAl of f.eed wen ei.e~n.a ,d th HaJ'! III in ;£,ill trial.a. th~ total 

feed t•td'~ised during the entln trul., imlttcing th~ pnl!milwley ]'.l(~l'il.'lt?. w~e 

wigjled ~niJ analyzed tor mtrogen ~t. th~ ew o.t thee trhl. !n avenge uail7 

refulJal of teed W&fJ Nilerul~ted ~M' 1~ :nit-rc.~:'1n1 ccmtent suht't".aete.d f:rmi t-he 

diiily r.d.troW,1"-n intake.. Heme, it wae pe~siblff: tc &ttt=1~;~ th~ ~ve:.ra~ t1-11)" 

teed end rdtroeen intake cf th*: rfiffi1 &'lt~ th~h scae feed v.;u n.t"usM.-

Oolleeti<ms 

Trial.a I arid II -.n e<llllplsted while tn,, rletftbclif.rn stall was l-oo~tea in 

a ~ et.U 1n th$ ~sement ot th~ An1Illll.l Muekimr, build1n€. Since the 

ael'.:-uraey of coll~et.1<$.8 Wi'ii~: impaired b-J th~ e.c:re! ti.ens prMi~rst• -U. stel 1 was 

moved to the concrete .f'l.oor 1b thr~ seuthe.ast aorner of thi:;, h«S·e1fl'.lnt. 'f:1'1*1:s 

III '11E IV were c:mpleted at this location. Lt the em of 'l'ruil 1'r, the ftllB 

were ehom ;!;'ffl,, due t.c the l<t.'t te.w,peratu:,.,, of 'the bas~r.imt aN~ • it 1:'!~£ ils.c:t.ded 

to i!).OV,e tbct stall to Nl fl!t1closed roan in th,e, southwest i::co~r or ttw btis~nt .. 

All further tmls tiere eaopleted a.-t th1t1 lccG:tion. 





.of ~,ercH 10, ('.(?tc;'.~;r rt,, tan<f Ar•ril 9 .. 

wool. rrov.-th, Jul:/ 10 tio eictt:.'!::~rr e, inclml~"' tl'Jr, 

e:!q~rlm<::ttt. Tt,e l~st periCi'i, Cetcibtia• 8 to iirril 9, ir~li~ed tbt: l~?st 1 

r,,.e~boli~i trials. :u ns .~l:om twice, ,July 10 ~.rid Octd}t:ir 8. '.Lll1~ 

J.ie?':i.od i11e]J:.!Jet1 fimt trJU? trule or th£> f!J1,'.J'Je~i1'J,:ut.. I!l'. l?ai:: a12em 

l'.iira III ftS ,wed.. <J'he fl.eeee 11ti~ we:tg11~d to the ~a,rest gl'a1T 

· pcrtlow of H1f, wool ill'Jer{;i tr'ke?l for ~,:r£J.yI,is .. 

:for a.r:!dys:b. On th~ other h:mt1, lt1rg~ lo~sea of '1001 i'flli\i~ eneoun:tr:;red '"h~n 

an a.t~rpt ;:as made to ~.Rsh tbe, SQtrJ~le ~tld (1et~l'F'in<l'l th~ n:i:l:rot~n f)f 

the olei.:n,. i;Jry wool... J; tl:Jiro ~t.hro ~~r,alysis w&s e1\·plo~tl in ~hich e 

'f."Ool (10 g:rir~) r1~s tU.-1:tsH';lved in 2{10 Tl'l. eeneeirtr~tea 

sulf'urlc ani! .~ 10 ~1 .. t·liqiw,t of the nbtt1u~ .tr£-lc,su~: th~ !;J:1t1lc'.€!hl 

fias.k for rinalysi~.. Jl,ceunt~ ch~cika beltnun ~ucce~sivs"' i,:arvp2es were t1iffi~ult 

in &ll C!(sev"' It l-'.a& decided th, t an ,sv~t\1,~r,~ cf the ~su..t tiJ ~11 r-e,tnod.Q 
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I 1. 6 m •. s l33S 18!00 18,.00 o .• oo 
,., 9 67., lJ~ 16.25 16. 2!1 o.oo 

llf 3. 9 6?.5 ·lZ?A. 12.00 12.SO o.oo 
:tV 4• 9 10.0 1226 10.·13 10,9, o.oo 
V ,. 1' <11.0 J.Ua3 S111a2 a.22 o.oo 
i 6. 1S 61,1 1069 12,04 0. 31. 3.13 

VII 7 ... 1a 6'1 ,5 l.():)O a.,, s.::n o.oo 
VIII Bt 12 ~ .o 1090 12.06 12.06 0~00 

. 
ia.06 1-1, 

.. 12 "'-•2 l.090 '~ 12.06 o.oo 

• 4,,IS ,;;vt 6 lJ.02 '1'1, (:b 12.06 s.«l 

~7 11.17 5.93 

241 8.6; 4.00 

190 6. 51. 3.114 

156 5.92 3. :,0 

123 , . 13, 2.96 

l.19 6.l.6 4.29 

.U, 5.18 a. 
171 ,6.1;) ,.oo 

.. 

a~ 1.,a 7.62 

182 6//8 3,99 

26S 6.93 · a,94 

17.1$ ,JJJ.65 

l).!;3 1'2.32 
lO. 

9.22 2'.1,71 

a.69 .JJ~47 

10.45 ,la.?} 

10 • 
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10.11 ,"1.Z'J 

15.92 ,;J..74 
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,'l •. ~ 

/.l,61 
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1n nitror!~» 1n~b are 1t4id• boo a le·~l of lS grmna per d.~y (Trial I} to 

10 •. ~rj gr$m£ per GGY (Trhl IV). The poa1tiim nitrc&en baltu·!m vslue-:s t,bt~d.mcl 

1n ~each o~ tbe first four t.rid.m itiJit.}&ted th~:t the l"Ettions eupplie e~ than 

the min:ltritn n1trog~n requt1'~amt1:1 of Ram I. 

During Mal v, With•· dli.ily m:trogen !nuh Gt 8.2~' g~, R&a I sh~ 

an cvenr-:e dt:UJ tli"treg,en 1-lence of -0.41 fnllii!S for tht:,, e,ntia tml, w1tb ,a 

dail7 average of -0.lit gnJtB duri»g tbf!> llt<.st :ntne d~ys of ~ trial. !hue., it 

_. appamnt tb11t a re.tiOJ't s:up-:r..l:;.\\1ttg s.22 f:h~S of nit~n p-~r lily,. Glr.' the 

equi'fDlet of 123 m1ll:te:me of rd:tl"0t11en pt>r ldlcgnne of l>cd7 •eicht, ws 

below the ~Uy 1d.tffJgen l"f:,qtfiremnt.~ et fu l. 

·During Trid VI• ~3. 13 grams of ureA.1. Di tr~n wm added to thtt< ration 

used 1a Tri.\11 lfJ flllCl a poa1 tive rd tr{;J,gen bal-.9lee resulted utieh: w-&s equivtalet\t 

to IJ,..5' gt"&ffl8 Pf!!?' '11&1 tor the ent1.ff. r.erloo,. or /:.L.'f7 gnrtma per da7 for the 

last nine ~ays. Thus the &ddition of tbia qumrtity or ureti< nitrog~:n em1nged 

thE1c mtroell:n l:luance £?'ca .one slightly ner,::.tive to one· definitely pos1t1:• .. 

1.be taroml4.irE t:t!"ect due to the p.res~me ot 'Jl'ei: in the r~ticm na& in e~nt 

With previ.ous work ~t thiri ~i;.t,;rt1on (Briggs, et. ~1 .. 19~} •· tfptm thl.$ wit.hd:mnl 

ot tbr? urea nitrogen frC8ll th{1 r~ticm ('l'rial 1r11, htic:m 7) Fam I ahead rm 

averafe tJ-iliq l'lit:rOf!,-en ba1amffl of .a.OS gna tor the l!-day collect-ion period; 

with e daily avenge of --0,.1.5-g~rns tor the las~ :nine cays e,f tbe period .• 

l>uring ~l VIII• a quantity et cott~r£.eed ~•l. equivalcmt in ;p.itr-cg~n. 

co»tent to S gl"dffl of urea w&s adt'ied to !'f;,tion 7,. -al'ltl ~- results ~l:':~ an 

avenge <1allr nitTCt-:en balance e:f ,/:J.,,.74 gn.tms ~or th'!'! ~n+...i?"e µ~rloo. 1 id.th 

a daily a\'erafe or /J..,60 g:rnu for t.be 1121st :riJ.:ne days of the- trial. These 

val.Uf.t& &re ve.r, -siJC.llr.r tc tho%$ obtai-~ in Trial VI fih.ere 8 g:nms of Ul"ea 

•m: aclded to th~, ooe•l r~tien.. Detail~,d :results pmserrt.ee in Ti,bl,; 9 (apr~mh) 

sbow th~t ~rtrif:tiom bet'tleen iJ:KU:v:ldual. )...(tny eollf;";etione r;e~ MK"..h ~l'h:i'IU' than 

tl:ese ~mall difterencee between tri.els. 
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; l'&) • 

' 68. 7 ) .75 n .::u .. 31 
1 7.29 3.17 ll. J 

8 r, • . ;;.9'1 l.L.26 /Ji) ., 6. 28 3.72 
J; • lD 6.28 ;. 9.66 24 
l@ .. ll . 6. ) .16 . 9 V+ 26 

I pl -;.73 pro 

l:» is .• 79 .,2 2' 
• 6.;2 

• ® • 6. ; 
• l.5 r-,5 49 
• 16 6. 5 JI, 
• 17 . ~ 21 

lS 7.21 19 
J; .19 7. 21 17 
Jan. 20 7~21 15 

.. 21 ?.It/ 
22 7.47 

• 23 .. 7.47 II) 

41 24 66. do.- 6.S9 36 
• 2$ do • . 6. l5 
,.., 26- 6 l 
• Z1 .61 24 

6 •. 2S 
6.61 11 
7. 3 
1. • 
7.,,,49 .os 19 

62. 5 7. .71 23 
1 .. 1,..1. 95 
1. l. 17 

' 7.3) . 94 ,s 
64.8 7. 33 ,'l.,34 



Coll~tion. 
~S. 

F".:b., s 
Feb. 9 
~~b. 10 
)'eb. ll 
l%!b •. 12. 
r'eb., 13 

~b .. 14 
f,31)., 15 
Teb. 16 
t",s,'b" 17 
Fl:b., 18 
Feb. 19 
Ftlb. 20 
F~b. ,1 
~b. ,2 

Sooy 
Bililb;t 

/.," ..., -v~.,:. 
65.7 

Nitrogen 
Ul'tilm 

15."19 
do. 
do. 
co. 
d.o. 
do .. 

Hi!if«:1f$p ezsret@d m. trogen 
Ftem@ UJi:i.D!l . . lsrt1l, a;altffl-l 

·1.;i $.10 11·.61 /..3.18 
'1.51 6.11) 1).91 /J.~ 
7.51 6.34 l:;.f5 '/-1 .. 94 
s.01 6.19 14.20 11.59 
s.m. '1.19 15.20 /.0.59 
8.01 6 .. 5:' u; ..• 59 /J..20 

Trial x. ration e - - . . 6.91$ protein, no urea. 

65.? 12 •. 06 ·?.22 5 .. fa l?' ,.83 ....0.71 
do. 7.22 4.:01 u .. ;;;:3 /,!:I (I:"' .. ~ 
do. ,.,, 3.86 11.00 /.!i.98 

66.1 co. ?\.55 ,.eo 11.35 ,!J •. 71 
do. ?.55 4.04 11.59 "/IJ.4? 
do. ,.~5 .3.3/i. 10 89 1),..17 -.,...,. 
do. ,.oo 3.83 10.f'..3 A-'3 
do. '7.00 3.99 10.w p .en 
®• 1.00 3.::?4 10.24 tl ~ 

i;.ve. daily 
~rmnrtm 

AO 

'' 36 
a. 
55 
43 

... ~ ,t-11,, 

23 
37 
.JI) 
IA 
55 
Sl 
31 
36 

ihe daily woc>l growtl? c,f the ra~ ooecl in the ~xpe:riment. i{: tl1e-\1D tn 

'.i'fJ:itc· 61 together ~ith tho nitrotren eontti:nt of tiie· ~eol c.nd th,? ealem.~ted 

&ily st~ge of tli tl'cgt,n in 'iiioal gro'.lll'tb. ~c~ l sto~ i':t; ~v~n1re of c.846 

gl'B.ll.s ot nitrG-sen per day in wcol. gt'OWth, mile Bst'J III. sto~ ain Q;'1~~re CJf 

lj,O gT6.ms of nitrogen p~r <:'sy. ftal'l Il storec l.,2f....O g:t~ of. nitrtwen pet 

&Jy ill thr-; t'o~ of wot4... It will m noted th&t with ~·t'f:s l antl Ill, the· 

amount cf n:!.t:r.~en st.cred ~e.ily in wool growth durint the last per1«1, micb 

ir...cluded '?ri:;;l:t ~t to 1.1 irell1S1ve, tm.e lesa tJ~n tltat stored dnrin(t tht, inithl 

period• ~h1cl:; 1ncluled th~ first £ot:r truls pf the expe1"lr~t. Siooe h 

last 6 ~ls o£ the e~perl.Rnt incl~ two trials in whieh the ~ wre in 

m~U\• mtrc;:~n b8..lH1ce1 tb1e defieier,,cy :tn r.dtror,;~n h'~:i~ 1f:jtf h~v.e h~d 

~Cfflr.'! be~lillf: oo tbe eppa:rent decreased nitr0r;-en &tored. 1n wodl. 
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nie rNults d:tic~ ~~ imict~ th~t the ld~n ~nnmt» of 

fl'4,t~ ~eep fo1· !min.ti!•~ a.re below the ,:slm::1, ~\!!ratd by !J:o~on (19',8) 

am th~ r:~ttmsl t.ieSMrch e~u (1946). :!bf! Nat1ena1 !esearcti Cet'l!'lCU ha& 

· ~~me th.at a 150 roim ?Wm 6hm4d '.r.ow ~· d.td.ly t;llowance nf' '" •· 

at,estlble ni:tr~n per tt;,~. ~~ 11itlg'bt. !Ro~on.•s -iuee ~ dt~ep ot 

eqr:d,vel.@Dt •Jght •~ ve:r-iJ &imiltsl"-. On t.hia ~t..t.i~::- btni~ • fj1 tel>.Alll •1 aatM:ei,das 

(1932) hav~ flt.W tb"'t ~· 140 ·~ mm re-,~~ 4!. dig~st:U,le· f.'ti~n iutlilce 

of 94.56 ::igm. per kgm:,. bct:(y ,,e:tght pl!!!' dey,. !Offi!!~r, ~i.ne~ tl!e ti1)0Ve val.e 

&ff b.ased en 11g~$Uble p-ro~:!.n, with cerwin 1tB8'~pt1em, 19,e w the d.f.ge~t!bilJ.t,' 

and bioloeif!Gl -l•s e.f tbe ~t&tn., while the l?lmlts cf thie study are 

baeecl m tot.el nit~ btake,, fJQ i1inct, c~r:teon ee ll, Nd~.... ~:i;:~o,~r. 

th.I? ~lu~s g.b1en by ~mtSen am the ffgt!•,Eil E~search CcmneU ti!~· ~sect en 

produ:t1oa re~ll!ttn.nte -mdef: lle7 ·be ecm1d.nerrih\7 Jlb:,.\fe tl!:e n!tre('!en t<eg>.:dred 

tor •hit~. It is p~ahle ~t aa a!lcv,anees ee 1cm: as th~ eUf£81decl 

bJ. ~1tch~ll.. llai hie Qsecciat.n (1932) aa aceopted• no eond.&JntJ.® ts @:iveb 

to th~ getud, l'lllquire•nts ot ~ ~~da w!tMn the patmch 1n o•r tbtft. the:y 

•1· amke the lflOSt effle:lnt, ttse of t..he effbobJd:rate:~ ct the :ret!m. '!'he 

afflll~ obt&,tned frtm tM.a etud7 t<trnd to wpport tile V«ilues gt~n b:' Bams .enl 

U1tebftll (194) ~• tc fh~ ~ Jdt,ll'C·~en rtH'l~tb.-en,nte ct mture sheep. 

!h~· n1trog~:rt rJ:eich ~~ 1ritn wcol gl*ffltth @fflctl;? ~tt.ete the :a1t~n 

nwnUon ,'1tl1>?-s obtaita,d tdfll, ahe•P• Mtr~«n &tond m tJw !'em of' ffl.'l!Ol 

.. t. be eonddend av lOBt to Ute bad1 tlnuec ffJYl this i1tt01rtl.ty or td. ~n 

1Jhm.O.d b& ai484 to •at· .qtmnt1t,. e~Nrted frt:a tlm ~ tr a •re aeeun;te 

me:lr1u ... ~ f'lt n! tro~ •fAmt1oll la d&ed.nd. '?he val.we obtai.a for the t,,Ws-&g~ 

dally .-ntttq ot nl~n st:.0ftd tn wool growth. as 1m01tn in Tf;blf; 6• •• 

e~l'ltbl7 balow th.e valu-:,s ~~"'•tad b.1 ~b¥ (191?) atld MltcheU @t. &1. 

(1928) • Aftlllay baa ~tee! ·that •~ dall7 weal growth ef flheep wt..,~ 



lSO pouncs retiuires 1.4? ~Mt~ cf 1,-d.tro!rl\!'li.9 "'h.ilEt t:it~~ll i,,nc his ,,szoek~~ 

hnve ;tt>5tul~t..ed rt. a~,ily ~t~im~nt cf l.62 r,Nr;1;; ot ldtrc-r:en. If ~titch~21's 

,taltJe ct 1 .. 6'.;'l grw11'11! ct ni troren r,el" dJ:i:y- ffei1iirNl £or wool ero"¥.1'f.h ~l"f, e:etJed 

to the n! trr,r'~n e!reffted b:, Eq I, tM ~venv:-@ ddl::t n:i tror,- r:: 0013;.me for 

'J7 

Tml V ffottltl ~ cha~ed free -0.4? f?n?r;S t-0 -2 .(!,!) g-~J!'ls. ~1" /ivenr," ~u-5ntity 

of nlt.rc:-"~n -w1'·icl1 went in+.c tlv rliitl~~ Wi-ool, rrrowth cf' fi"P 11 ati slt~n tn ~r/~1• 6• 

was equ!.,1al.,nt to 0.$46 gr~r:fl p~r e~y,. er ~.,4; ~. of nitr-Ogl""r: per ~~. 

ba.iy ~~ir:'.ht. If' this q,..ntit;y ffl!lr,;; ~;cl.ti tc tJ~~ r:;.'iJ;r,orif'n l'i'!~l'trted d~ 

'I'riul V, tt,,,.e n.i;troi:1:0.r:i bal.liD'."J& ~<mld !Be~ •l.~ f,Mfflt'l per Cay.. ei"h:oo it is 

APJ>@ttnt th"t, the m.im.m.1111 1nt-flk~ r.etit~irewents mcf!es~!'? to prooues rdtrQ'!ell 

equilibrium, ~s etemtned by the nit,rogen -m;laree ted'1niqtie, do not t~ke into 

ccmidemti<m the ~.ntity of nit-~en lo~t to tbe tbBuee in th,::. fo~ of tfOal 

'lbts eec(!!f..d eb.jto:cti-ve cf the ~y_r;eri~r:it w"s tr. -6eterrd.m t'hlsi m.t:t"~D 

a\!fJra~ reatdtine fl"Om the e.rldition or eqool t1tumtit!ea of 1m!!la &lM eot'tonstted 

nsl n1 trt:g;f;n to :r.rrU.c·ne wi,ich auppliec le~s tb&n tlm ~dnimum nit~en 1~14.m• 

mente or th~ :ra~.s.· ln" Trial VI~ -thtt Gl::dit1cn of ).73 gnJnS of urea mtroiiCn 

to the r~tion of !'.at:: I, or 3.10 r,"'8mB ot ure.a nitl"'r:Jft,en to tkt1 rlitian ot ~ :ut. 

pl'Oll~c an evaftf"~ n1 trogen retention of /:1. 57 gNms pt!!r day for 1• I i!n<1 

,t.!.30 grafliS per 6ey fer Ham lll, ii~ t'h~. last n~ days of tbe trial.. In 

Tri.al VIII• th" "'rtdJtion cf an equivalent q~ntity et" rJitrc)(~en in th~ fom 

ot ecttons~ed t:.eal re,sult.ec.1 in fa :p-ositJ.im oi,ily rJ.t30cen bil®.nce CJf Jl,,l.:IJ g:Nill!!S 

tor !::tat? I fkrJC fl .. 32 grmn.>tJ .tor Ran'i lil durlng the 1~,st tlne df.tJS of tt.e trial • 

It, was e;pps:rent that at t'his level of protein intake, ··the ~dditim1 of ~,qi.Jal 

qwmt1t1ef.l o£ u~ or cottonseed tK·al nitror,rf1n to, nrtions l:'IDieh suppli~d less 

tl:!~n the rr,Wmum ulJOl.mt ,,r nit:rq;f!ln n!!!!cess~r,v for eq'tdlibriua,. gll'Ve nl~tively 

h sen positive balance !'@gardl~se 0£ i'.he source c.f nit~,en. 
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n:~ &ffl"&IT~ pr•r eent reccvts;ey ot the ~~ r:d.tro.:e-J1 tllt!::~f!d to tho i~t1on,, 

b,.sed on tiie l&st r.im fltlj"e of e,acb trid,. was 95.J per cent., Since it 

~ppe.ered t!lSt the Jffll' cent recwery d1.rlng 'Trial IX, ·ftalt III• w;;,.s abr;o~l:cy 

101i 1n viet1 of th~ ot.her r~,sul.t,s, this period y:11,s not inelwed in caleuhltbg 

the «ftftlg<h It \'SO~ seeru loeicd to conclude tree the ttr~-e results tl'tat 

e»:ese urea "rlded to n;tions alffadf ad•qmrte in protein could be ~.ecvered 

quantitatively to the e.xtent ot approx.im.tely 95 per cent. 

ille f1M1 ob;octitt o.f the ey,:periment. w~~; to s·tt.u:ly tr1~ daily v.rinll%r:; 

rd -trogen t?2Cretion .toll.owing the «P..di tion ~m wi thdnwsl of -u.t'ea f\rcll the 

ration., From the ':liil-~ gi1.,e.n in 1filil.~ s,. it is :e.~rent ~t 'ilben 3.10 grit• 

of ure.a ~it,rogen WI'e a0~ to tJu, ration, '~ie da~-11 url.rwry Jdtrnt:tm e,ren';ticn 

-of ~I. 1 .itiel"e4!Se6 ~Yl f!rQIII an ti!Vfll'af~e of J.6) g:rt;ins per -OiiY duri.M th~. 

p:reeedag trial to 4.36 gratM. on th~ fint day:, 6.56 fnimB on the seeom ea::v, 

zm '1.t/2 gra'&:;s on tl1~ t:bi:ro day. i,.t'ter tlie third. day, ur1nt:ey nive;;~n ·,,:,aluee 

tended to becc;me re1:iti't~ly constant. C(')n:,lde:ring the ~ve:rai~ ,1~uy uriooq 

n1tl'GJ!e.n Q:'.:1[4l"eWtl during Ute li:at six da~ of' l'ral VIII ~.e 'tht'! bah tl.,63 ~) 

the per cent il'J.cre~st< in ur.iJvd.•y nitrogen e.bave th~ tmff level.:, folloi.,ing the 

adcition ct urea to the ration, wae 21 pa:r e:nt f:0ft ~. tint tla:,. 81 p;s,r cent 

OD the, ~econd day, ~m llS p~r eet1t on thll' thire ii.ar • 

Foll~ the 'withdranl of 3.10 grams of urea nitrogen from the l"9ti®t 

'l'rl.al Y., the u..~~ry nitrogen e:lfenUon deerea.sed ham !In ii"Venre ~f 6.30 g~• 

~r day du.ring the wt. sh &,s oi' ?rial :tI1 to S.61 ,~.s • th~ fi~t iiay, 

4.t>1 g;rati1$ 011 tltt'l ::,-ecom <Jay, .sintl 3 .S6 grs.u ori trm tld.Itl ffltY. !bes& ditfaftmea 

11\ uri.rmry nitrogen excretion, when expresSfkl ti:S a peJ."Ctm.wt'e ot the be$e value 

{6.30 ~) • become 11 ;.er cent for th\\'!: tint day~ :36 per ·~.ent tor the second 

dq • aia 39 per eent for th~ third d•Y. 'lhua the g~rd mm wafll '1 'npie 

de.cntase 1a ~1'7 r.itrogen ou~u.t for the timt thl'ff dsJ!G after h iemoval. 



ot \U!e'a ~ tl:w mu.a. foll1m•d by relfft1ve1y e{mStar.tt v!rut17 n1tror:ea 

e,c-:cretiit"ne VlllUt0·~ ~ the ~1ntt.r of' tl~ period. 

Feenl td~n Nspcnded mucb 11::ore slew1,., tl~n ur!n~ey nitn<t'.ffi'l to t1ie 

sdd1t1Gn1 or d,eletion, of 1u,n, trcm th~ 11\tion. ~owever1. def:1rdte i.nere&efllff 

In the fec:~l mtt-~en 1,_t\'t:'-l~ were- ~ppr,rent aftler t!1~~ s,ddi ticn of ~11.. For 

eall\r,le, th,1 ft"lll r;t th"', .t~et;l nlt,roe;e-n vfllues tiuring .Trla.l V1II l'fi!S (:,.4(. g:r&ms 

per c1ty, ,rs c~m<l tQ ?.'8 graee per dey dttritlfx· T-ri.l n:. tl11,?T!z t?:ru-1 ~:1tcl~ll 

(19.(1) hxi\·e noted ~ correspon:~ rue in tht: f~#Jl nit.:rq:eri. excr>F.rt!cJt :fcl.101:J:'i:ng 

the add1t1'C)tt or ur,·,.a to th.e ration. 'The:, have suggested thtit it .!.s fin im!!el'JtiOD 

ot bac~rlal ut.$.11,,atlen rr-.t th,:; urn~, with ineOJ:pli!!~ dlf?:ation or tb~" prot-.,lm 

fcmed.. ni~ ~lon, ·hut. def'init!!l!1 incre.=,;fffi 1n .r~cSil mtro~n irz iippGrent in ~~ch 

trial •n 'tl:Na ~ ftii:&d. to ti:.-e l"f:t,im ... 

It !s ge?1era!ly -asmad tt-~t. w!J,en. Jrif, tu~ ~iTlantsi eM ~~ceiv1?¥s rn:tione 

tihich $upply t,or& t.~an. the:l,r minimum m-1 trcr~n l'eGuil'effill'.J'l.W , no storare or 

zdtroeen ~ko?.s ~.:;l~e5 and tliat mgardl.esa of tho l~vel of protein i-11-ttitke above 

adnte•nc•, nitnf~D fh)Uili.bri\2 w.Ul be ~intained.. It ha.s d.:reat!y ~ 

noted th*'t, with ehe.ep, wool ffl"OWth ~;eeounts for~ s,.gn!f1~nt part ot the ni~.gen 

iut,dre rer;ld.:red. fer ~intemnce. Tbs en. appl!.rent poeitlve nU~rO{ren balance 

should bf:, r.ctintained lilt itJl levels ct· prot..ein intt-b.: Gbov" th~ mW11uii1 .. 

Howe,,'1!~, mth the t-!1Jlas 'ilSee. 1n tl1is e~~*nt, t!J,e resul.t~ obtid.ned, ~je ehct•n 

in T•ble 6• iriltcate thtit wool grclilth aecounted fi;:c:r tn tt'11t.u·~0:& cl" enly SO t~ 

?S per unt tJt the ::•-ooitive nitrogen bal4iJ'lCO ru12es obtaifled.. If tht1: vaJ:u#2s 

tor 'the daiJ.1' f.torag(t or Jdtroge-n bl wool tn:"mttb, t;s mir,g~ste.d 'by P.rt'JSby (l~i.'1) 

~itcheU £tt • .i. (1928) are used., •mucll elG..~-4-rt t'~!.'e"Eent wit.h tM ttctu.11 nitrogen 

wL"lee val~~ ci~n 1a tatites ) am 4 ar-c obtrd.11ae.. The ·:rd:t.reg~n ~t~ iu wool' 

growth ;,reposed bJ Mitchell Pm his s~etd.~~s (192~) • 1.(.;: gntr:-n: ef mi~~etl 



~r 6'-:f tor ~ 150 pm.md. sheep" would tleeount for nt,t:rly all the :t:i.Wraf!e ti!a:U::, 

nitrqi;e11 bal~:nee v~l11€~ ob~in~d rit.h [{tffl; I <lurinf-; 1-rifils IV,. \'l• VIII• n_. 
end XI,, uelng the; bat Dim ®1Ei of each trial ~s f.he oost ltD&~nt. ot 

actual :ni t~en :etention .• 

Alt.l,~. ~. ,r8lu,c-; given ill ~&ble 6 a.re lees th$n t.110~ pt:mtul,t;te6 b1 

kmBb., ":ad l:itcbell, it wf,.s felt that this dif'fe:reooe eould not be e~lf.lined 

solely as a el'TOr i~ .ezwl;ysing th""" nool tor rdt,m;:;e'f1,.. l:lo t.1Gti;bt ;we 'h:l"'isctic,m 

occur- ill the quantity of nitrogen stored in "Goal 'b:! mtitum sheep ef' ditttu."e»t . 

si~s,, breeds, t;nt1 1nbttr11wd c..bili~.; to grot; wool. Dlus :it ·,as felt tl~t the 

avenge diail:y :rd:trog~n values tor wool g:rootl?. 0t>er th.Vi entire c1<p&ri.Jm:+nt, 

whieh are 0.846 grmt.s per tlay tar Ham l $lltl l..10 g~l:!8 per day ft1r t?&IB Ill, 

ure cl.ose. •wroxim&Ucn& of their dall:, r.dtrog~n storag$ 1n wccJ.. It •a 

furth@r believed that the difference betwe1an the p0Sitive ::.d.t'!'Qgen ~el' 

obtd.ne<:1. :tnd the au.r.ount 'ithich e-c-uld be: ~cc:ounteil r<1r in ~ooi ~th, w~e 11ot 

entirely ll.!ll errc.r in mt,a.suring t.,~. ni tn;:en inuik€ and output of' the 111n:s. 

The reli- ti:vely ecnstant J:-OS1 ti"'"e ni tr°':1<2ri t::~l~?lce v&l'W!!l5 cbtair.ed fl!i/er a wide 

rar-~19 t,f cl,treeen int.ekes -~~ mintf'J:r.J;!nce• SUt<J')(:)l"t ttia ussum>tior.i. ~to.?e 

prooobl:y there was a. lo::ts of nitrogen. tt.rouy::i other ch.,mnels, sueb ~a in the 

fort"..aticm cf sr,.-em ~nd genital fl:ui&t. 



a.lightly 

lt2 

no 

cent. Fellowing 



exc~tion q;on the NSt1;.0Val of ur>1:H? tran thf' mtion. l7~ow. :tdtr~ a,:,;ac.~t.ton 

like-r-dse ~ttsed o:r ft,ereitMd ~.s urea Wi"i!B .s.ddetl to, or t:,,ken t~., 1::he re.tioo • 

.Roa:&"rer, the rea:pone~ waa l\':UC'!h slower t.b.11.n witb fh,e. urinaey nitrogen ~retior.. .. 

'i!le ni t~Jt.':'n c«,tent ef ~ ea!ly w~l ~th of the l"'l!l!~S durit1i:t the 

experit:f:L:t rli.6 :tot eomr.ietely acco·unt :for the r,oaitive i·d:.t.~n t~l~ra velnes 

obtG1nffli. 
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~ • c,., J., .a. n. smith-, e.:rAd 1., (i. tt'rii)"'lt. 19. J. ~ a1J P~$1 Protd.a 
~tu.te ~ the ~ or ~ C4tti.le. llioe~ loiw.,, Y/t4/rfJtJ. 

P~,, ..• 11- al1d J. .. 1;.., &d.th. 1943. 'i'tm. UtUat:~u,. ct ·~ .m ~ 
Dov~ ~lit, »~ .,~. Y/111~., 

~-,.. a.. 19'6-. fba ~ S\ate o: ~ ~tumlto. ~ I~ 
V~vm-ei~ P~Dt C~,, i 

Sotth,. J .. A. a.~ f' .. &lier. 194'~ tbG UW:1.•tttJn Qf ~ 1n th&.~ 
~. 4. Tm 1-1.ettaa ·of ti$ S,Uthest~ .. Matedcl .~ tm ~U. 
~ }Toti.ml S;ntl•sls and Mic~ Aetivltlo:f. B!~ Jow. 
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Table 7. Jtffl()Untii HOO eorrpotd.t.ton c,t (:l;:d.l,y rt1;tf.orH;, :r~{; t~ I (itd.r•dry, b1.uii~hd,th the 
'I'!"".,. """':llt ""f +lh>"' \ •''l-~ .c•n • "•~'*·.-.'·t, """·"""·'11"""'.I ·i:..,.. f•r.·,,,,,,t>ttH<'.'.'"''·t· ~~".l• %,,~'i\' ·. '\.J, ~,~_.1,1,e,: f.-iS ... !,. if i;..~J!i(J ~~ ,,,,~ft-.., . .-;;,.~(-;;:1···· -~ 'ti'.J\:,;i. ~~f ,.:•·•.,h,b·;J, J.·4 .,,>IMif:;.J;·.~ .• 

Constituents 
,,..airie b~y • 680 tStto 6:J:P ,50 5'50 ,,o ;,o SSC 550 550 
C • B. 11-:iml ~fJ-. 81*' tM, /:;JJ ?l 9i1> 94 94 
Corn err~. .'34C ?26 lti~ ;:}01 :~2s 252 ~~~ ::??ltF '274 '274 
Sttt:reh i:,ns., "li'?6 ~,.,t. .. '340 3'6 31~ 340 i;m 1;?0 1?0 15,'?,: 1521 l.~-2. 
bU[~Sl' wr.s. ('JO 00 00 00 ro 120 l?O );>() 00 00 00 ' 
NaCl €;f\S11 e E~ f s 7 7 1 g 8 s s 
NaR:l04 .n2o ~. 0 0 0 0 s s 8 0 0 0 0 
Bon.?fil@al J_7li16. 0 0 0 0 0 0 0 r· l< 1, 12 t.t 

Ure" {1,.....8. 0 Cl 0 c, 0 8 8 0 0 a ~'; 

'l'ot.sl ffl118. 1)3f; l.331~ l::"24 12:?6 ll6l. 1ot,9 lC'93 1090 1c~;1ti 109t> 11.0, 

Cone ti tue:nts 
:Pr,d,ne bf.ty ,:·r 

i'•:- ;o.r2 SO.f?: 50.r, 50.73 L"'1 ?!I "' .. .,, . 51..45 ;c~ .3~; 50 tl· .,,. ·· .. ,, 50.46 ;.-::i.09 49.91 
c. a. t'J,,al e/i t}.~r~ t.: .• ;.:(1 3.76 5."19 ~!,.41 ,;;,- .cv~ 2. 5(:* :;! • t;'? t1.(;; ,,, 5€ fil 53 ;,,.,', r·· '> ·,". .J. 
Corn ,1,_ ~;; • .u l6.S9 15.~' 16 .. 88 19.64 :;1.33 -;::3 oc: , .. , l"' ?5.ll. ?4;._95 24 .. 86 al"· t~ ' •. '.# ,l,-. i.". 

Sterch c.~ 
~ 16.89 2;.a ~9.0S '25.94 29.~·t} 11.~:? lC.~~J; ll.Ol 13.W+ l).$';14 13.79 

Sugar ),_t c.oo o.oo 0,.(10 c.oo o .r,,o 11.,2 l!'J.~t1 11.01 c.co o.oo o.oo ,... 
NaCl ~ 0.59 0.59 o .• 6; o.6S 0.60 o,.65 0.6"1. 'tJ,/tJ 0.1.3 C.73 o.7'3 
!ian .. r10 .n" o 1:. o.oo o.oo o.oo ().,00 O.,e,S 0.1; fJ. 73 c.oo o.oo o.co o.c-0 ,; ti i Don,:~lfJ?.., If':' o.oo o.oo n.on t).fl() o.oo o.oo o.oo 1.10 1.10 1.09 .1.09 'f; 

Uma ~ct 
r:, o.oo n.oo o.oo o.oo o.oo o.75 ().,,'7') o.co c:.co 0.73 1.09 

CmposH;ion 

f:icis tu:~e ,1 (,_"(;J,' ;.;r 5.9:5 ') "rl (,.54 6.66 5.95 fi;.65 6.,(0 6 • .57 :o '".' . 
.Leh t"I 4.61 4.lll t...J3 1.-.54 /;, .• /:;,ff k.f(;. 5.;!J J; "'JC:, ,.,76 J.11 <>ii-;! •• f .! 

Protein ,,;t I") ?c60 ,rt 5.57 4.50 7'.,06 6.~{J 1u'7e ,~.91 s.~9 10.01 ' 
.~~,Jc--. (;}fl 

Etht1r e.~tr,1f~t '}t l.93 l.''/3 l.55 ?.(t} 1.00 l.~;,a l.~'9 l.9$;i t'.Al '2 .tf) ') )('l 
'f ..• . i;I 

Crude f1oo:r C:' 
l!J ltJ/i'l 16.56 16.:'c'J;, rl.Ui 15.?5 1'(~ "'":i'J t.,, 4if• , ~ 15.<?n 15 .. t.M .. 16/n l~.59 16,53 

N•i'ne 61.(.P .95 f" (l'i;' t;. -$.~ 6l,.'J.3 6...t: .• 70 (:,5.8; 6tS_.f.'l 61 tJJ ... 61.iJ!: l{J.Sl 
Ctle1usn t~t 

I'.,/. O.,."N ... l)a}1~' 0.::1 fJ.,2:? (), -~~::;~ o.;,~~: r:i.tf: O.,l9 ,0 .1~f'p ci.49 
:rtoaphol"US % t.1t, 0.14 0.11 ci.11 0.1, 0.1,3 C .. l.3 lii .Z!t;} o •. 39 c~._;9. 
tat:rr.~n ,:il 1,.35 l .• ~~ 1.05 CJ.a<) (J,/f'2. l.13 1.10 1.11 l.t.4 1.60 t;H 

~ 



§~iis~ooo ~ 
A' 

I ' ' ' 

Ji"''' ',1..-'."'f 



J 'l!f":; 

---



ili, 1,2 

~~ ....... ---

Mal 

• do. 
12.04 

'J.'rLll 

d, 

Vll 

• 

W{i.:1J· 

0 m"a".10., 

f1 

:3 , 

• 
WOlght 

ot th· 

lbu• 

• 
3). 0?, 
w.1 

lba. 

lt>~. 

.64 

.44 

~ 



• 

flW,l.'JtWQ. 

3-.72 

o., 
11a1 J..r,... ,t • 

2047 o .. 
l~.lt, 
17.03 

.o··"'i s.94 1$.79 ' {.I 

.7. '17 223$ o~.n1 2).56 l7Ei$ 25.7g 46~34 .,<1.0 
l.5.46 

7.21 '9"' l~ 0 15. 
7,.21 'h$, 16.SS 

10 .0.90; 

47.'fl. 2;'631 o. e.?6 C 22. ~ 1560 23.6.'? 46.o,, /;1~3 
£. on .rnt\ l.6 • 

17;1(, 

;p~(.-6 1410 
.07 -

/.,"!., 44 J.7.37 · 2291 0 .,902 24.'2.1 44.93 /."J. 

20;.. ~ 



91 Cont.l tltl«l; 

,lJluetl• 

• Jon. 31 
eb. l 

47;.37 2218 1.0: Je.n, ,o,:n., r'eb. l 
7.S6 450 ,19.19 Fob. 2 

. -r, 

Fob. 3 7.86 ;gs 18.00 
16.10 

.YI 2))0 o~~J :i.2 
16.oo 

~1.:n :;:343 
17.l.5 ~,.n /.1.1 

47. '7 Z:35B 0,.955 22,.52 l.201 17.SI~ 40.~ r1.01 ,/-2, 
11...22 
11. 
lj.,O 

1,:ll 27Z? Oll3) 

Tdol Xt r.ntio.., C; f'® intake 3270, ~- \ieisbt. l:~6 lbo. 

1.22 4IJJ 
l/X) 

1 .. 22. 4 
:!312 o._913 21.66 1,:1, 13.48 ,,.14 ,(-1.04 .!(J.,, 

.,; l{fJ 7,.q6 :;.oo ll.), 

.. 55 535 7.56 4.0,~ 11.59 ~,, 530 6.30 3.34 lO.S9 
0.81',4 ~.6!) l$S5 11.lH 33.a:, -/.2.35 ,0.7; 

~ 



\,IQ.ll~· 

• 
Xl 

l; 

~ 



f(,lbl~ 3.0.. ffit.t'OJll'€ln. i~.t•~, ni~e;-a output in i~a•u . . . at·!:r:~,, 
ret..n:Uietl 'bJt :ii ,;h:tring 0:1):~i~\':i:'1:t:m ~,·,f,,.F~,.u.,,.:,i· .... 

l~ 11i,9 .. 10 
.··• ··.. ' ' .• /> ' ·. ·!l .Jiui, ~,:,~ ,16 

lulr l•;,2'),21 
~ .·><•:I ·"" , . ,.,~ . y ";;, i:i:F ... ,,, ·,. ·, ' "· ~~h_-1, --~~~,.~>t~~ 
J'ul:y ao,~'ti,a 

;, · , ·• ·ti ,'11 'i:A 
,H,\.·~.'· .. it' O.·. "fi ~.· .. f .. ·,~.,J.• . ·.' 
)%u:g-. 11,J..~.,lJ 

'l i. lI:. ~1,, 
"-••,· J. ,;J 1 ,1,;V 

~.,. "'5.,, ~ .~ .... t."'""• t;., f ''""'·iii;, .. ,;, 
~llfi'tt. )0,. IJ~•t., '.l,2. 
Q1;.;1t, J,1;,,5 

'l:rittA l :i 

!)/}1CIO 
do. 

"'1"-.·i -"' ,;:.,.:,;, 
3012 

'J ,i,"I, ,. ..... it £ n"i "' \'-.,,"'.!... • _, ·,,'h4.s '1 1.:..t. '1 t"'°' *"i .(11,f.;!.;IU,. <";,,'iJ~f} 1,p~· \~;1..ft,!itQ ~~ ""'"'·..i• 
';) .. :'.:)1'\.·~ ~J- •. ¢r'k>~ 

a,19; 23,9:$ 
Zli) 
'JJ,."'/{}J 

ll .. /;//J 
6 .. .:36 

~'l ~"',,"!; 
f.•;,;i,f.,Vt;, 

2(I«l6 

""'-' ~1 T"lt :.I, ~~!l,,(U,. ..,4 $ ;c'!;!X._,,,MJU 4j .)Jed w~;tr:,h~,. ·._ ,-· ~;.._f"'cOf\M, 11,~ .. 

a.Q<. 
do .• 

l7l.3 ,:no 
irtol 111, 

'"/ 1/!Y':1 
i;,.1->f.VJ 

d.o. 
~,o., 

~.~·'.·"''" ..,..,,.J;t; 

1~61$8 
l'.•.·.3'1:'.'".~ _;,1,.if7! 

(htl't:tfj 
tl.&'10 
l"l f!T\i'<c//, 
Vf t-lJi~!-

J?l,Uli 
:11~.SLl 
'}!>':, ~· 
-::,,;)r,,,,;n 

3i fl/j,00 'j.7,t'f$ii:l"'iill 

.. ·,. i(/1 1' 
.J .• ~,~ o.,~, "'<".1 .. ·'t, ;f ~..-,.,,,u.,.,,, 

"'' i!"lf'f' .!$it'~· ,rf 
"}',~ .. . <'1:C.. ,,~.,. ! :, 

167i 

l~)4!'.i 
~~''ii"' .,i?~'-;s1'iff 

') ... · . '}··. .: .. •· ;·!'!,.' \!/;,,,,t/;;) 

10.:m 
7~tl€: 

~.96 
..,. ":'j';)i 
, .• t "'' 
!l,l,:; 

'1H tlf' wl !ifr',,i)j 
16.l9 ~. 
12.,;'6, 
lJ,02 
lt?.J..;.1 

1:rinl IV '"l[l.'J,1on 1.~, toed. .1~·:J¥ik;(l Jli,2& p~i,, ~~ ~!.f,,bt l.6;;1 lbfl. 

. ,:a,:''.' .. ~l.:'f..:t ,;;µ-lilj···J;;;.,;<;..,..., 

®· ao,. 
lh.93 
't ,;l . 'l:!. ''.i 
~.-,i ,,.¢' .. / 

:Ut,I'.:}~~ 

'.))l"l 
~1n£;6 
:J~l;J 

3'*.li] 
2.7,,~ 
~ .f.rl. ,;,..,:VQ Ul·.,?v 

/,i~,ll 

,~(k:! ~:, .;J.. p. ,;,;.c;;,, 
'•') •'>iL l;w'.~---~\1 
;l9.~ 

is.oc1 
~,,, {:~ 
:11 .. n 
3-rJ.i,~J' 

ZJ*f// 

.I.,,.. f'fi r!'°'• f~ 'in ::;,a .r,._.\;;,i)''~ 

-/J/JtYI 
/(J,1'::19 
~,P-.lfr r,._ ~ 

;,,.9:f'l 
·~··.·.··.· .. '.:'.li'.::l'.'. T;!I~ 

.. '!j .•.. .,.i.O' 

.l.1 '''''" r:~•()!(i 

'1·, .. . i:e,11 7:_J«·:~;..;,r~ 
"L.1 . ""' r":'*'"'~ 

·.',A·".·~ ... '1'· ;fl'. . . r:~·*• . ..,. 
"1,J,/Jf} 

.. i"rl. .rt:. 
T';r¥1-•W 
J;"l "i!. r,..1.,, '';!¥,? 

,ts.06 

,}.2.32 
i'l,)2 
1"'> .#\~ r,r.;.¥i~x,i# 

..b .. f,:'~ T:Ji.• ,~.,J; 

~-16 
1,1.;ll 

"" Vl 



• 

.E,Tw;.lUt 

l +:.i.·~· 

J l bJ.J. 

'1.21 

.1 ·\ ,, 

l o;:, • 

-1.65 
/.3 • 
.i • 

lit 
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