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CHAPTER I 

IHTRODCCTICM 

IXirlng aidflttflUMr, Baintenane* of adlk flow it a problrai to aoot 

daily faraero* Xn gomral, idhiortago of high qoallly forage daring^ 

dzy raner nontha redueoe milk yield. BMaBanaat paatorea in this area 

are ueoally leee prodactive daring thie period. Tbe rarying topogxapiy^ 

reapensive eoila and livestock potential offer aide scope to build up a 

year round pasture managetaent program. The main objective idiould be to 

find an adapted species that has good persistemy, disease resistance 

and a high yield in tonnage and total digestible nutrients for seasons. 

Qahi-1 and Starr are tao varieties of pearl millet (Psnnisetom 

glaacum) recently introduced for summer graaing in this area of the tbiited 

States. Both varieties are knoen to have a vide range of soil adaptati<m« 

resistance to drought and foUage diseases and a hi^ leaf*8t«a ratio. 

Absence of prusslc acid gives more preference to them than other summer 

pastures and they art more productive than eaman pearl millet. 

Studies have been made comparing Sudan and pearl millets since the 

millets beotte papular in this area. But little work has baen dons to 

eompara the various varieties of millets or to evaluate title <|aality of 

Gahi-1 and Starr on tha basis of silk yield and ccmpoeition. 

nw future daily industzy has to face a problem of great eoonomio 

interest. The fhllacy^ that regular intake of milk fat in the diet may 

predispoee heart attack^ prevaile am^ a section of the milk ccmsuming 

public. This fe«r msy have created in maxy people the tendency to lower 

the intake of iht by decreasing the intake of fluid milk, nie nutritional 



oSgnifieoaee of nUk f a powerful tamtej aooroe etlorle value 

hee been unaereetijraited* To avoid thle dreadful disease^ luuagr have 

Mosiderad aldn nilk te be the eafeat for consaaption* Todagr tlw p«p ci^ta 

coouRinptioa of iddn adlk and ether beveragea coaaUtlnii^ silk solida not• 

fat, has increawBl rapidlgr. Should tre need adlk laden eil^ fat or total 

eelide? Are the avaHabie wrthoda of ̂ toteetisg fat and total s^de 

aooiirate eanangh te aatisfjr the qualitgr ffiiiinda? 

Te etaadardiae daixy produota and to aatiaCy qoality dawande and 

legal reqpirenenta, a correct eatinatien of both total eolida and fat 

eontent of nilk haa beeeeMi a routine in dairy planta* Several voloMtrie 

and graviawtrie awtisnda are in nee for the detonBination of fat. The 

Oeneo lioietnre Balanoe end the Mojonaiar are the tae eoanonily need nethnde 

for the eetiaatlon of total aolida* The tuM of the Baboeek teat for 

eatiaiating the fat eontent has been nniveraally aeo«|!ted ae a routine, 

reliable and qaidc atethod and the ifo^cenier fat toot nethod hae been need 

to eooqpare the eeenraey of -yie Bdnwok awthed. The Cenoo Hoiatixre Balance 

vas iXKtnxkiced recently in the dairy induotxy for the estiauicUon of total 

solids and haa not yet obtadaed official reeognition. Vaxyiitg reaulta 

obtaix^, in other parts of this country, necessitated a repeated tMtting 

of the instruaaot aa to its afficionoy in estiaating total solids When 

oongpared with other aeeopted netfaoda like the Mtojomiier. Besulta so Itar 

obtained in eetinating total solids with the Coaeo Balanoe aeon te be quite 

•neeioregittg and it holds prondse for the near futora. SiBg>lieit7 is 

eperation^ leas aa^anae and saving ef aneh labor md tiae are ewrtein 

edvantagee with the instrunent. 

The two objectives ef this investlgaticm were to find the relative 
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saaner f««dlng -raloe of Qahi*l and Stazr alUsts in tazm of ailk srioldf 

parcont butterfat^ poreont total aoUda and body i*oicd3Lt changes|and the 

rolatiyo efficiency of the Babcoek vereaa the Ifodonnier aethod for 

eetdmation of butterfat and the Mojomier versus the C«tico Moisttuni Balance 

aethod for total solids of ailk saaples collected froa eon graaing Oahi*! 

and Starr millsts. 



CBPBSl tX 

HKvjLJBr or zjimmi 

Jk sMtrch of Use Uteratun vaa made to detomlae tiie TiCboe of 

•tipfiUMintal paetores, and the beet foxagoe to be need for eappotrtLag 

alllc pgredbetion* Agroooalc and anlaal studies on pearl islllete and 

also the literature dealing with the rarioas aetbeds for deteroining fat 

and total solids in milksexe revlesed* 

yalne of wuaeer supplegaBntal pastures. Sos(1(9obserrsd that idiea 

graaing facilities were pErovided from Ibgr to aid-October^ there sas a ii6 

paroent redaction In the aaount of grain fed« 86 percent in the roughage 

fed other than pasture and 31 percent less labor used daily in caring for 

the eov* fl» arerage reduction in feed and labor cost per eoo per dagr mm 

kB paroent belov that for tha sinter feeding period. 

0*lieil (38) reportod the value of suamer fodder eropa as providii« 

sueoilMxoe shan it «ae nest needed. Ihe crepe sere found especially useful 

for eons in calf and for extending production into the sonaer. 

Raaelwood (l?)fad one group of JTeroey eowe on an all iroaghage 

raticm throi^umt the year^ auppleaented idien neceasazy sith alfalfa hiqr 

and alLage and anoUwr group waa fed a grain udxture. tlhdar Banneaaae 

oonditionay itsraa found that ccsra declining in production daring dttno 

uottld increase their prodtnticm whm given aeoeas to eiyppleeental tmamt 

pasture. 

JoQss et al. (27) studied the use of Sudan pastures and other feeds 

for beef production. Sudan grass was found to be a vigoroue growing aaanatal 
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mmmr pastor* sad could bs used as an sasrssQC^ crop« QcuSsr gsod esniypi* 

asntf saas tmw odT SMdsa grass pxwldsd grasing tt» tse or man can duzdjog 

tha soMor. 

Vital(Ul) reporbad that 25 acres of Sudan grass provided adsquat* 

graalng for 2$ dcixy can from <lalf until frost* Thaso coss wore rotated 

on too plots avaxjwnk* Sam can ineraaasd their dailjr production as 

Buch as 10 to 15 ipam6a par dagr and shored no dscreaso in fat test* 

Folsgr (13) observed that the most econoBde ration for the mmmr 

nenths for daixy eattla ns an abondanoa of good quality pasturo* A two 

year fooding trial was oondtectod to datezvdns ttio most oconomicsl food for 

dairy cattle* In tha first year, two groups woro fod for 100 days* Qno 

group roooivsd eaaeantratoo p&as all ths pasture thsy would eensuaa* Ihs 

other group roooived pasture and all the roughage thoy would aat plus a 

little eonoontrate* In tha saeond y*ar» thrso asperlmantal groups wars 

uMd* Tore recoivi^ ths mas ratims as ths prsvious ysar« whils ths third 

gztiap roeoiTod Idureo pounds of oat food per animal per day and no hay* 

All sniaals in the trial were found to be in geod miUdng eoiulitioa* Ihs 

grooip on osneontratas and pasture gainsd anm whsrsas tha group 

that xuoaivsd eoueratratost pastors and hay crsra^d sig^ pounds sf nilk 

par poamd of grain fed* Ihs group that received oat feed and no bay 

dsorsassd in body wsight* Ths results indicated a redaction of 22 cents 

per 100 pounds of Bdlk» in ths fMd cost for ths hay group* A widsr grain 

to flille xutio en good pastors and mlxsd hay^ would lower milk production 

cost dirlng the mmmr sHanths* 

airstwne of grssing and lasnagsasgt* Ossn st {39) coaparsd 

rstatlemsl grasing^ strip grasing and green fssdlag sf lift SmSma gsess» 
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Tbrm of ton eomi oodi ooi« rotatod on three poddoeks of too oeros 

oofih* Hurbiro «u found to bo q^ito ftdoqnato tor 063 digr porlod* Xhuro 

woo no aigniflceat dlfforeneo botooen the three systeKO of grosli^ in the 

anrerogo produotiea of f«t->oorrected aillk* At the end of the oxporteent# 

tiM forego left in the rotational grteing plot eoe found to be more healtlgr 

end Tigcn^tte then the id.ota uaed for strip greeing or green feeding* 

OOTcto ot la* cm)vcnrieed on the relative merit of rotational graeing, 

strip grasing and soiling and the effects oa miUeLng ooes. She experi 

mental plots eiHislstod of twelve one-acre plots on idiich Orchardgrass -

Xadiiw clover pasture was establidied. Qrasing groups were rotated at 

intervals of five to ten degrs* Ihe value of thaso plots fcnr supportiag 

ailMng cows was aaasured as the oaloulated total digestible mtrlmits 

Ihmishsd to milking oows plus total digestible aatrients maoved ss excess 

f<n«ie* So dLfferenoes were observod in die amount of forage grased par 

sore» milk production or bodr wei^ts* Sis conventional rotational sTaten 

was found to bo the most dssiriblo« when managed properly* 

Hsmldtts et (18) oon^pared throe groups of five ooes as<&« en 

tkree dLCferent treatments of contizuous grssii^^ soiling and retaU.eiiiil 

grasing* To get good quality fwagss, an initial growth of 15•18 inehss 

and two or throe psddeeks to ddft the grasii% cows to nsw growth at two-

week intervals was observed to be neoessaxy* Qood grasing in mmmr was 

dspsndsnt m locality of the fam, soil fertility^ rainfall and stags of 

maturity of ths grass* Suintsiaing pasture growth at fiftewu iashes was 

found to be eetisiaetoxy to get high quali^. 

Hovelaad end HcCloud (2U) reoommended a heiidit of tet for Starr 

millet as the right height for grasing* 
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valaa of alHets and sudan* Wratber(^1) xvpOiHed en a 

mmmr reirexveX fee^Uag •xperinent coei|«rlng Slper Sudan gzass and Starr 

pearl nlUet fed by the selling technl(pxe to laetating daisy eoss* 

Statlstieal analyses of aillc productlan, four pereent fat*correeted 

butterfat production, bodsr weight changes and total solids showed no 

significant diffOrenees between the two forages* the two gzooiw derived 

i^pprcodaately the sane <|aantlty of total digestible nutrients fpcn ea^ 

foragei but the average daily ooneoBptlen of aHIet forage exceeded Sudan 

graes by 18 pounds* Sudan grass was infested by e leaf disease and this 

with early waturlty decreased the ccnsuffiptlon at Sudan fcnrag** fhe yield 

of dzy matter wae 1*7 tons psr acre for bo^ forages* 

InsklBS et i^* (18)compared Starr millet with Swaet Sudan grase 

wid dohnseagrass under identical managwmmt condltioae* Cows greeed on 

theeo threo varieties did not differ in mUk production or persiotaocy* 

At similar stages of growth, dchnsongraso. Sweet Sudan grass and Starr 

millet were found to be about e<|aal aa feed for milking eowe* 

Soark^s^* (ii3) studied the relative feeding value of pearl 

millet with grain scrgbnm and Tlft Sudan grass* Cows on tb» ̂ qpcsimest 

did net reoeive any other rougha^ eosept ojimoentrates fed according to 

prodaetltn)* Bearl millet was seen to be a higher yielding ftnege than 

{ppdn scrn^btoB or Xift Sudan gross* Cows UMd in the ccmparismu Obtained 

2,01^ pounds of total digestible xntrlmtB per acre fro* pearl millet 

end only 1,U80 pounds of total digeatible mtrlents per acre from the 

Sudan grass* Mgestive dlsturbsneei were noticed with these oows fed 

grein eorsdiSHi* 

Idller^al* (33) oroyared the relative mezit of Hft l^dan and 
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St«rr millet iih«n fed to daixy earn* They measured dlfferenoea in fat** 

oormoted aiBc pcroduotlGn« botterfat percent« persistency, ifi^^ht ohan^pe, 

dj.aestibllity and forage ccoiaumptlon* The conre mere retatlonally grased* 

Total digestible nutrient yields were measured ty the aniaial requirement 

and oage clipping methods. The Starr millet group gave lev butterfat 

testsi bat anre total digestible sutriente per acre mere obtained in csae 

ymr of the stu(!^. The best measure of evaluating fcamges mas fcnnd to 

be dtgestlbllilgr. 

Qoderwood et al« (0)oompared Tift i^dan grass and Starr pearl 

millet idien fed to lactating dairy cows. Taro equalised groups of seven 

Jerseys and Holsteins, were rotatianally grased for three moelai. After 

tikreo noelBB rotatltm, the grcntps were ssltobed te the other forage. The 

avM»^ daily production of four percent fat-corrected milk for SndBXi 

group and millet group was 22.2 and 21.8 pouads, respectively. The batte3>» 

fat teat mas found to be the same for both groups. Corns on Sudan grass 

gained an average of 1.1 pound daily, iddLeh mas significantly mors than the 

0.7 pound dally gain per osir on pearl millet. Sudan mas found to be 

slightly more dl^stible than the mUlet. 

Agroncmic etudlee on Oahi-1 and Starr millets. Broyles and 

Prlboarg (It) studied the effeots of nitrogen IbrtilisatlcnBi and catting 

intensities en the <by matter yield and nitrogea contont of RLper, Sseet 

Sudan, Ckahi pearl millet and Qexwan millet. This eaqperimeat mas 

ceiulacted at Doeandllle, TOmesste during ths summer of OeM-l 

produced mxo dxy matter than the other varieties in all catting intensities 

Qahi mas also found to bo boot at til nitrogon lovela. At a height of 30 
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taniriwni jrlsld in t«Bn&0i and idtregsa «a« obteimd# <kdii--X wm 

tossA to bo tlio produdog gram and voo conttLdered the beet lor 

hay« si2agOi» br pastoxo. 

CrogaHee^ Bairdf and lieColloagh (8) otudLod the digoetiblllty, 

chotsieal eettpooitlcai, leaflnoss and ottuer fhetora Infloaneliig the faaHtgr 

of Sodto graaa and millets* Staami and loaves dried and aa groan fcoagoa 

««ro fed eeparatelT- to ahoop in order to dotexnino dlgoatidliiy* SadMi 

graaa ww found to oentain a little aoro total digeatible mtrlonta t3am 

millet* Qtrlod materiala froa theeo two apeciaa aoro poorly digoated aa 

eoapared with the groan forogoa* Starr miUot had tho moot doairable loaf 

to atam ratio* 

Sullivan (U8) atudlad the relativa adi^ptation of bgrbrida and 

varlotloa of Sudan graaa^ paarl miUat and fmraga aorglaim for PenuQrlvonia 

ooaditiona* FLaco to pOaoo variation waa bbaorved In the yield of Sahi-l 

millot and voxy littla difforenoo waa noted in the eoaposition of Sudan 

graaa and pearl millet* Ihoro waa a difforenoo between loeatiena and 

among variotioa. Sodhn waa found to be IdLghor in dxy matter yield than 

pearl millet* Ckdii-1 pearl millet laid the hlghtat yield in Central 

Buanaylvania* 

Baactar et i^*(3)ohamrvad eontraating appaaranea of Oahi-1 and 

Starr millet fwagea* Starr millet planta appeared to ba finer ataaaed* 

Qie oowa gromed Starr planta oloaer to tho ground, while they graaed tha 

bladea only from the Qahi*l plants and refused to graae the tall stalks* 

Animal atudiea on peaurl millats* Baactar ot (3) aampared OahL-1 ) 

and Starr varxotias of poarl millets on a rotational graaing trial with 
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tvD {Mlr^d grmps of seven Jersey eovs «a^» The co2icentrate fed was based 

&a. a ratio of ens peond of grain to each fear poonde of ailk prodaced* the 

com on Sterr millet averaged 35*1 pounds of aillc and those m GaM-l 

prodttced 3k»$ pesads of mtUc per day. Both groups itioeed a decline in batter-

fat psroent. Most coirs on Starr millet gained bodjr velghtj idiils those in 

the QaM-l gmip lost bodjr eei^t* Starr millet appeared to bo a batter 

varied for mamr pastoring of eteiry oovs* 

Gross et al.(Id)ran grasing «.als for two years astng three 

aillst varieties and Sudan grass, tfilldng Jersey cows wsre grased m 

them pastozes for the seastm* lifers were used to prevent aaor epettgr 

growth. G<mc«iitratee were fed at the rate of one pound for each four pounds 

of four peroent fat-corrected milk. Ihey observed a slgnifioant different^ 

between the sdHeta and SiUten in that sKoe tetal d&gestible mtxients and 

fat-correoted milk mre obtalmd per acre froa the nUlete. Bowever,there 

was no significant differoncs in fat-correctod adUe iovshiction between the 

groups on the millet varieties. It was predicted that Gahi-1 millet wtgt 

surpMS other varietios ae a simmer pasture for dairy cattle. 

Muehall al« (30) studied rotatiimal gzesing m three plots cd 

psarl millet with lactaUng Jereey and Qoems^ cows. Grasing began when 

the millet was Hi to i^2 inches tall. Cows were conUmoasly on pasture 

except for al3JdLng. iarly weed and grass growth was controlled by 

eultlvatiCNa. lactating eoss grasing millet produced an average of 30*3 

pounds of four peroent fat-corrected milk daily and the total digestible 

nutrients chtalned daily were found to sU]pport body maintenanoo pins ten 

of four poromit fat-corxected milk. FersLstency of milk produotltm 

was found to bo good* 
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Catiacart(6)rspor&ed a thzva-foar sta<!^ of tbs Ta][ii« of pearl 

millet aa a postore and as silage* An average of 7ltO»$8 poonds oX total 

digestible mtrients per aore «as obtained which fhmlahed graaing for 

66*5 oov days par acre* Beerl islUot gave li2,9 percent aore mtrients per 

acre when grtuaed, than vhen harvested as silage* 

Good grazing facilities for sriUdng ecnrs during the saaaer months 

have maintained milk flonr and reduced feed cost and labor* Studies have 

ehown i3ya.t one acre of Sudan grass under good aanagoHMmt will provide 

enough greaing for two or aore com during the sonmer manthe. ICllkiz^ eom 

rotatlonally grased <m mil managed pasture, produeed as aueh milk, as on 

strip graaing or sodLllng and in addltlcsi, the rotationally grased plot eaa 

found to be more health and vigoreos than the plots used for strip grasing 

or green feedi%* Ihe quaUtj ef pasture is dependent m the height to 

iddeh it is grased* In general, the qpialitsr of pasture will not deteriorate 

if pasture growth is maintained at 15 inches height and grasing cms shifted 

at intervals ef tee weeks to nee pasture* fho feeding valne of millets for 

ffiAlktng oom have been i^served to be about the asae as Johneengrase and 

Sudan grms* Several workers found that pearl sdllots produced more total 

digestible mtrients per acre than ether grasses like £lft Sudan* Agronoalo 

observations on millet varieties have shosn greater yields in tonnage from 

Qahi-1 millet and a more desirable leaf-«tem ratio, than other varieties 

of millet* Fluctuations in the tonnage yield of QahL-l millet mere obiMrved 

at differant locations in Pennsylvania, Contrasting appaazuaee of Gahi~l 

and Starr millet has been zioted by Baxter^ {3)* Qahi-l millet 

plants Sfqpsared to bs taller with broader leaves, than the Starr millet 

plants* However greasing oowe showed a tendaw^ to refueo the tall atalks 
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o£ tte Q«hl plttits md m Httla mrm MUk production md gain in wolgbt 

Tfaro QibUiBod fron tho eoira on Starr nillot. Oroaa •!jgL (16)found no 

oignifleant differeoco botvoan tho too rariotioa in production mA k 

perooot fat-corrocted nilk. Ho did predict that Oahl-1 adllot auipaoo 

othtt' Tarietie8« as a aoamr food for Milking ooira. Tharo aro eonflieting 

r^jorto as to tho foodlng raluo of Oahi-1 and Starr Millets. Thorofwro, 

tfalo atudsr van mmIo to ooHparo tho ralatiTo feeding ralno of those Tsrietios. 

Hottaods for toutterfat dotemination. Phillip* (liO) prarparod 

ooaposite Milk saaples by wiring night and noming wUk and coi^aarod the 

fat tost hy the BObeo^ and Boose-Gottliob (Mojonnier} Methods. Tho 

Babeeok results gave a higher butterfat tost than tho Mejoimler. Tho 

arorago of $0 conpariaons ma found to bo 0.0^88 poroont than the 

Mojonnior and tho rariatiocui botvoon the two nothods noro fron O.OCfi^ t* 

0.126 poroont. 

In a atudP of tho Baboock tost at Xowa (1)it urns reported that 

roadinga froa the top of tho upper Menisoua to tho bottwa of tho lowwr 

MeBiseua voro higher than those obtained bgr the gxMriMetrle Methods. Of 

«*o IPO oaoples studied^ tho differeneo oao 0.06 poreent aboro grariwetrlo 

Methods. 

BillJOr (2) wade ocMpariaons «i IPO ailk oesples and reported that 

the Baheock tests were 0.06 poamMOt higher than the gravinatrie Methods. 

Those Tsriatloos were iaofluenced by readers cf the teet« breed of the 

oow end stage ef laetation. The latter was due to yariatisn in the siae 

€tf^fat globules and also to yorlatioa in tho fet pereentege of tho 

•aiqplo. In the Bdboook tost| there was 0.13 perooat butterfat, found in 
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tiMi liqaid b«li)iir the fat eolunsu S^qpnrities In tba battcarfat eqAiasa 

wramged 0.78 peroant of the readiag* Xf MMdsottsea irere not iaclBded« 

tiMi Batieook test x«ad about 0*11 pere^t low. 

Bahlberg^ Holn and Trosr (9) ooa|>ared the Babeoek nethod vith tte 

Oerber and the Roese^ottliab aethoda* Thaae testa wnre earried o«t in 

tbaree dlffarent Xaboxatorea and four dairy oontrol laboratoiriea idth 92$ 

meaplee of oilk and ereaa. Dlffaraoeas betwean laberatfarlea vara obtainad 

in the Boaaa-Oottlieib tMta* SupUcataa of the Boasa«Gottllah agaread 

ultfain 0«5 paroantf after the preXintnazy testa had been nada* Duplioata 

Boaae-Oettlleb taata »ada at the aaae laboratory agreed uithtn 0*16 pareeot 

in indlTldaal teata and the taata of any two inboratoriae uaually agreed 

with aaah other ultfain 0*5%) parocBt* The Babeoek and G^ber natbeda agreed 

vitMn o.l^O pwoant whagma the Beheaek and Boaaa-Oettliab taata agreed 

within 0*50 parcMBit* 

fahly laeaa and Baten (11) inrastigatad the faetora involTed in 

the aeeoraey ef the Babeoek teat. Out of^aaaQ}loa of idLlk taatod by 

the Ma^onnler and Baiiwo^ nathodSj it was found that raiying teaiMnratera 

eectaidaMtbly affaetad tl» buttarfat taat. Alao a (iidgBlfleaiit diffarenoe 

was ttotiead hatwaen the Babeoek md tiia lfo;)aiiniar netheda. The Babe»dk 

aathod yialdad reeolta varying fron O.Ola to 0.082 pereant higher than 

the Mo^tmnler. Analyals of the above data by BHanan^ Buiedi and Moae (22) 

■howed a atandard deviation ef the butterfat teat to be 0.092 and the 

standard deviation betwaan the mthoda was 0.062. Thtiy observed a higher 

B^MeOk rending than in the Mojennier aathod in both ailk and oreaa. 

Flidier and ¥alta (12) dateaeninad the fat eontmt on aizbeen 

aanqOns ef freah^ sweet whole ailk in qn*dxvplioate Babeoek, the 
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Cbxber and tlia jiAttoods* isdl<At$d s rtaaooably 

oltMie AgnMWBnt betwaan thtM laethods* Sie Babooolc Hud Qexber aethods 

&xn resuXtflj ahleh in 6$*7$ poreent of tlw aaaplos were hi^ber than that 

Eooas^ottlieh mal^od* 

Horringtcm (20) tito8«r»»d that orroi^ in aojomlcr bottsrfat testa 

oo<mr alMaairrer the roem teaqiereture varies during the ooorso of analysle* 

8x|ierliiients were eondtieted to stu^ errors due to taeapBrature vazlatioaj^ 

end their control in the Hejomder batterfat test* fhriation ef only one 

degree in temperatare caused a change of approExisately three-Kfeorths 

adUigrea in veightf iddch was equivalent to an error of 0.07B peroont 

batterfat^ idion toeting oroaa* 

Holland (23)in a stadf to detozaine factoza rasponsible for lav 

batterfat tests eoncluded that the Bdboock test m composite eaBq>le8 

drope abent 0*1 percent below the average as oospared to daily tests on 

fresh ailk* Ihis decline was found to bo nore in the first two days at 

the stozmge, boto on the Kolonnior snd Bebcoek methods. Ihe factors 

nwpeneiblo mro cdling off, oharoing «sd packing of the fat globoles. 

(lack and Abbot (25)streeeed the need for further investigation 

iOf the accuracQT of the Bd^cock Method, adnoo this test has bnsa blsnnd 

froqoently for giving too high a fat pereentago* Ilia work of saveral 

investigators, as shoen in fable 1, reveals that tfas Babeock values 

are above Boeee-Oottlieb or liojonnier by 0*011 to 0.116 percent. 

Jeaaess end Berreid (26) oondaoted a series of eaqperiiieats en ailk 

eaapleB to find the effect of temporatuivj at the tiae of reading on the 

accuracy of the Babeock test* fSapsratnres at various depths in the 

colnans of ths Bihoock fatty materials were compared with temperatures 
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in a dilatoBetar containing parified ailk fat* Shia nork indicatad that 

a taaqparature of about G« for the fattj material fhlfiUa, en the 

average^ the eondititme neceoaazy to regulate the butterfat densitgr to 

0*9* Holdiag for five aimtee in a imter bath at G* ma feuzid to be 

aa^efaetozy* The coefficient of miianeion of the coluiaa ma zoapoDaible 

feer the difference in the reading* 

Mojcmier and tkegr(35)mrked on tha rvOative effieienc;^^ of tha -

Bibcook mthod aa maperad with tha Mojonniar rnthod for teating freA 

ailk* A elda variaticm in reealta obtained bf the aaoe operator and alae 

bataeen tvo different operatora ma obaarved* Total aolida datarBdnationa 

tgr tha Uojoamier aathed gfera aecurate and oonaiatant raaolta* A aingla 

aatiaation could be aoda in 21 ninutea and dii]^eataa in 30 nimtea* Both 

fat and total aolida co«^d be detersdnad in 35 mimtaa* Tha BiOjcock teat 

ahomd higher readin^than Kojonnier* Qds ma dna to tha presence of 

aobatancoa other than pure fat in the fat ooltmn* 

Trout and Xncaa (li9) eonpared the Babeock« Qerber> IGLnneaota, 

ibiBiqrlvtinia and Medemder methoda* Buplicate teata for aaoh of thaae 

mtboda mre made on tmnt/ofour aamplaa of bonogoniiod adlk and found 

that all mmplastested slightly mre than nou<heBU»ganiaodj» by tha Ifejonnier 

mthod* Tho noD-homfeniaod milk averaged 0*057 percent hiiher by the 

Bibcock method than by tha XDjcnnier mthod* Tho Qerber toat ma found 

to be moat aatiafaotozy of all mthoda for making butterfat teat on 

hoaogeniaod ailk* Tho Vlamiota and fUnnaylrania mthoda taatad loaer 

than the Ha^oonier and ̂ refore, could not be reccmmnded* 

lielsoa (37) made an extmsive study ef tha Bmeook teat on S^OOO 

amidaa of unpreaenred ailk* Tha probable error of xeading the test ma 



+0«0^ percAotp vlth* poaaiblia varlatim ImIsrwii raadera of 0*10 percent* 

Qa each of six saaples of silkt ItU tests were wade^the Bsbeock xasthod 

and 16 hjr the Ifojennier* Xhe avera^ of the two methods was found to he 

within the probable errmr of the Bsheock method. 

Methods for total solids detaradnation* ttickle et al. (31*) took 

a total of l^hUS oaaposite samples from 63 Holatein cows over a period of 

20 months. She results of the total solids determiiiatioi» hgr the Om«> 

Moisture and loJonnUr melAwds were found to differ significantly at tbs 

five percent level in favor of Moj^onler* When another trial of 1^0 total 

solids dsteznlnations was run from a slngls sample by the loJonRier« Cenco 

axul Fischer methods» mo sigalfloanb difference was observed* Ihe mesn 

valuee obtained were 12*80, 13*0^ and 12*63 percent for the thxee insthods, 

respeotively. She Cenco valoss were found to be within 0*38 to 0*36 

percent of the Mojonalar values and Flsdier values were within 0*73 to 

0*11 peroent of the Hojosuiler values. 

Lowenstein (2$} ^served no significant difference between the 

Cenco and Moj^uiler values In the estimation of total solids* A total of 

666 samples was tested by both methods* £he mean values for the Moionnler 

and Cenco tests were 12*31 and 12*20 percent, respdctlvcly* Ihe average 

differencs bstwssn methods for individual samples was 0*21(4 percent* Ihs 

iojonnlsr test gave results averaging slightly higher in total solids thsa 

did the Cenco test. The standard error oomputed in ths statistical analysis 

wasiO*2l(5* 

fitein (U?) stated that the gravimetric methods of total solids 

determinations, like the Moionid.er, lUstert-Detroit Solid Beterminator smd 

https://Moionid.er
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ths B«ri>«Qdir->S«i&i Atttoofttlc iloisturB Tttster md ths Gmaco Balano* 

Hum la am at pxawnt* Conpaxiaaoe betawen the Geaeo and etaadard oven 

dxTing teatsI indicated little or ao eigaincBnt difftamaoe in the resolte* 

Sue tiaw Mqolzed fcsr the Ceneo test was shortest of all grsTlaetrle 

■ethiMfti «Dd it ▼aried firaat 12 to 13 laiaates* Xhe Ceneo oethod closely 

•greed idth the offleial gravimetric muthod, 

Barriagton (20) reported tvo ImpcHrtaat sooroes of error in total 

solids dstexniaatlon} one vas the transfionatiMi of lactose d^ng the 

dzying irooess and the othsr the chwdcel action betwsen protein and lactose^ 

shen the tvo ere heated* She jiQrsieal etate of laetose vtaUe drying# 

Oltered the total solids ralne of the se^ple by 0.2 percent. 3he inter-

eetim of protein with laetose# losered the Mojonnler value by 0.2$ per-

oent. lo kneva aetheds are in eadLstwoee at preeant# to prevent tois 

reaoUon daring ths test Iqr tiw Koiainier ne^ied. Ihylag at e loser 

teraperetore may rsdoee the laet<Mie*protein reaction# but this wli^t raise 

etdier coBplieations. fotal solids esUjaatl<Msi by rarioas methods# therefore 

raised the prdblsa of aecoracy of a partioalar method* To fix e baeie 

tor poricing milk and to etnodardise valnee obtained by different methodSj^ 

a clear daflnltion of total soUde in milk and a kneerledge to control the 

ishysioal state of laetose vould be reared. 

tbB relative effieieni^ of the Bsbcock and the Moioonier nsthede 

of bntterfat detezminstims has been AnUy studied. There is a general 

sgrsismnt ttaeng vwlesrsy that thw Babcook test read slightly mere ttian the 

lojinmier. Bat opLsdeoe differ as te the effioieney of Cwico Mdsture 

Balanee and llo^oonier methods for the estiaatioa of total eolids. 

Simi^city in operaUon# saving of ma^ labor and time with the Cmno 
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BcIbbco encoa2%g«8 r^-testlng of tho inotranuife to mo hm rooulto agmo 

with tbe other offleieX mthods* aatritlonal sispaiflcanoo of milk fat 

and total eelide hae beeooe ao rexy impertant espeoially now when fat 

lae been orltieiaed* As butterfat and total solids in ailk are governed 

ty State lanr, it was thought neoesaasy to find out tlai eeiiqpmitlon of 

milk fkoa eowe m the oxpexdaeat and to see ̂ t tiny meet the standard 

for 

'4 

-V J, .A'/ 
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lIBfHOD CP BiOC^BOBS 

Daratlm* Ttm grftzlng expezixfieat waa for uinety^-elght 

dozing tho swaaor of 1^60| from 21 tizroogh Boptei^zor 26. It 

eod^latodi of a two «Mk pro-oaqperiiMmtalx ton ooek onqpezlsiental and o 

tapo wmk po«t«#xp«zl»ontal period. 

Sgtabliohaont of pidaoolai* Cb Jmo 1» 1960» a two and onfiH»haif 

aoro paddock was seodsd to CMhi*l lolllst and a conparable paddock was 

aaadid to Starr aillat botb at the rate of 20 potmdi of mwd per acre* 

!Che paddocks, located en the tMveraltj of Xaansssee daizy faxm, were 

fertilised alike at the tine of aeeding mz Jane 1* The fertlllsatlea 

rate was 100 pounds of 33 pwroent smonlon nitrate,^ poonds of per* 

cent iihosfhate and 50 poaads of 60 psreent nurlate of potaidi per acre. 

Ihe Qshi-1 field was a fertile riaer botton and tba Starr nlUet field 

was located adjacent to it* Hereafter for ctapHfleation, Oetai*! pearl 

millet and Starr pearl niUet wiU be referxed to as Qahi aiHet and 

Starr millet, respeetively* A aeeend seeding of each foz«ge was made on 

two additional ecmpandxle paddocks on June 15* 

A fortaigixt between the first and secxmd seedti^ dates was provided 

SO that inLtiia grasing neuM be sprei^ wrw a longer period of time and 

to facilitate rotational grasing* fhe seedli^ and fertilisation rates 

were the sane as f(»r the first seeding on Jane 1* All paddocks were 

fenced separately vititi an electric barbed wire* 

^ring^Cows* Ttm 22 laetating dairy cows used In this stodtf 
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were selected from the TTniversity of Tenmssee Holateta daily herd* They 

treie divided into two groaps, ae coupaiwble as iK»sslble with regard ta 

milk prodoctioa* body wei^t» age» stage of lactatlwi aod stage of ges-> 

tatioR* isfozmation on each cow uiH»d in selecting tlw pairs is shoen 

in kpp&mdix A* 

Feeding and care of ccwrg* fhe tee groapa ef cows were handled in 

the same aaniMP daring the pro■esiperiineBladL period whieh extetsted from 

imm 21 to (July li« 1%roa^oat the ^KxpovimaA, both groape were fed ^ 

eoBW grata aixtore* The grain mixture contained one part of oeaen^ two 

parts of oats and «»ie part of cotton seed meal* Both coev in each pair 

were fed the same amoont of grain each day ehich wsas set at the rate of 

ene pound «£ grain for each four pounds of adlk pro<liced* the rate ef 

grain feeding was set at the begitwiing ef the nqiwriment <ai the bMle of 

the anrerai^ production for each pair and was held at this level throughoat 

the aapesinKQit* 

The hsy fed was poor ^aUty alfalfa and contained szaall quantities 

of blnegrass and dohnscngxasa. trery aften»K»i shortly after milldng, 

sufficiently large quantities of luqr were wodghed m platfem sealoa and 

fed to the ooes in each group, k portion of the wel^ied hay was put in 

a oenerete feed mKoew located in the holding area and the other portion 

placed in feed bunkers located in the laie leading to eaeh paddedc* The 

eoini had fTM aeoees te their reapectiva paddoeks and to the hay in the 

feed bunkar at all tloes. A]|^<ndaately one hour prior to each milking 

the two groape were plaoed in a separate holding area where the oowe had 

aooeas to the hay located in the eoncrete feed manger* The refhsed faiy 
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ms IToighad biick airary day and fad to costs not on mssmpimn%:» Ms^ 

censoiapUcn was as&sored on tiie group basis. 

Iho csnxs had eonsrtant aeeass to salt and a stineral mlxtoro. Drlnklag 

fadlitisc wars provided in the feed lotsloading to tb# paddoelcs,holding 

areasand in oach paddoek* Xha paddocks and tha read lot or lanes whidh 

actended approadaately lt<X> yai'ds frao %hs barn to the paddocks were 

praelded with ehads-trees* 

Rotational graaine, the tee grottjMi were tarasd into the firct 

•MMlid paddock of eaeh forage on July 5 with 9m gemp on Oahl and the 

paired nates in the other group on the Starr paddock* After the cows 

hagui initial graaing on July the two paddocks seeded to each nillet 

eaxe rotationaliy grased* She paddocks were inspected at frequent Intarrals 

in an attempt to evaluate the <ia*ntity and quall^- of forage avaUablo 

for grnsing* laeh group teas rotated five time at varying intertrals of 

8 to 20 days* Qa two oeeai^onSf oleaiMxp cows froa the regular herd tiera 

selected to grase down the spotlgr growth ranaising after the axpezimental 

<smm had batn switchad to the other paddock* 

On Septeaber 12, the textainal degr of the expoxiiBeiital period, all 

cows frcn both grouje wore turned with the regular herd after recording 

body wei^ts and the padhloolcs were eloeed* 

mring the post-eogperlJMntal period, from 8epteid>er 12 thrtm^ 

sllAga was addad and hay was fed ad 1^ as usaaX with the saao grain ratioa 

at tiSM* 

Milk pro^etion, butterfat, total solids aisi body wei^ts* All cows 

wart ailloed twice daily at apg^roxiaately 3tQ0 p^m* and liiOO a«m* and their 
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productlcai recc»rd«d at «ach ailktng. GospoBlta wmple* of sdlk froa 

SjacULvidaal oows mro obtaijxed at ixAcmls for tutterfat and total 

Bolids detemlaatloa. Butterfat test aaa detextBinad tbe BaBcock iiathod 

and total solids, tho Camo Balanot aethod, fho pounds of nilk and butt«r» 

fat produoad vars oi^-vurtad to four perosnt fat~corr«eted silk, usiiig the 

fOTBBlai 

O.lt (pounds of Btllk)♦2$ (pounds of butterfat) «* k pweant 
fat*oonroGtad adlk, 

Bsdtf vaights wara takan on fiTa differenb occasions daring tha 

antira esperiaweit* Qna dagr velghta vert taken at the baginning of tha pra* 

azparla^al pariodif at tho boginning of the oxperiaental period, eno# 

during the ax^riiaeittal period, at the mA of tlte eaqixaliMntal period and 

at the twrtnatlan of tha postHnqpesilaontal period* 7haaa waists vsxo 

taken in the afternoon before adL3Jdx%. 

StatisUcal aLghifienixw of differaneaa in allk and battarfat 

prodoetLon and fonr percaot fat>oorreoted nilk vaa dataminad by analysis 

of vazdanoa of^individoal rasponsaa (5)* The differanoa batwaan tho 

two groups of oows in ths total solids eontant of tha milk was ehecdcad 

for adLgnifieaaoa by the t teat (h6). 

Dry matter deterainatitaas of foragae* At apinoxlaately woekiy 

intarrals aawplao of the two feragaa wore taken from the raspaotlTe fields* 

They ware obtained by hmd platddng and ware imnadiataly weighed wad placed 

in an enrcn to dry at 60*^ G. Dry wadg^ «m dotondnad after drying for 

cq;>pxtnciRatfiay SU hours and than aatting for 12 hours* Tha value cbtalned 

was used to ealoulata "Uia dry matter content* Tha dry matter coatant of 

tha hay waa detarminod in the aaBHi nwmar* A total of seven dry matter 



4ti«inli»iitions aaiSi m taeh tone» md £ir^ m tbo hajr fed dtirliig tbd 

«3^rinumt» 

Pr»par*ti<m of ocBpoalta aaxaplea^ AH cxperiBteiital oam mv odLllitd 

tulce daily and eoapoaite saaq^B of adlk imrB talOKn one day aaah wak for 

waalysiJi. IBvozy Sfonday a-vening aj^proxiaately a 70 lailliliter aaiq^Le of 

ailk was obtained frca eaeh coir and on ttie foHovisg nomlag aa equal asooiot 

ima adjoad wi-^i it and etored in ei^ oonoo aam0e bottlea using oae 

Billillter of foraalia as tbe preserrati^. 1!lie Ma|des eero broui^t te 

tbe laboratoxy m faosdagr and eero tested ieoediately for butterfat 

tbe Babcock oet!^* Total solids detexminaticaBby "Um Oenoo md Mojonnler 

UBthods and tbe Ifejonaior fat test eere detezoined daring the coarse of the 

veek* All samples wore refrigerated immediately after arrl-ral at the 

laboratory. 

file compoeite eamplee ef milk from ea^ cos ware tested eeekly for 

butterfat by the Bebooek and Xojoisiier methode and for total sbHds by the 

lloi<mnier and Cenco Moistore Balanee netbods* All testa eere mads in 

duplioate* 

Butterfat test by the Babcock Msthod. Assoeiatlon of Official 

Agricultural Cbeaists Bibcock butterfat aetbod aa outlined in tbe laboratory 

Manual (32)eas foHoeed* Tbla vae briefly as foHosei a thoroughly 

mixed* 17*6 milliHters eemple of idlk teepered to 60^* 70*"* F* eae 

trenaforred into en 18 gran test battle. An equal aaosnt of sulj^nixlc 

acid at 60 w 70^ ¥• eMi added and aliened to floe gently down the noek of 

tbo tost bottle* as it eas rotated eloely* The mixture eae viginrously 

agitated by ehaking until it assoaed a dark diocolate color* fiie eaaqplse 



then centrlfttged for $ mlmtes. Hot tap ttrater at lUO® F# or ahove mm 

then added and again oentrlfaged for tea olmteB idien a suffleient amount 

of water was added to bring tbe leireX of the fat to the top of the graduated 

portion of'Uw bottle, fhia was again eentrifaged for one minute. The 

bottlee were then immereed in a water bath held at lltO^ F.« so that the top 

ef the fat column was below the water leweX and were left there for $ mimtee. 

She fat oolosami were meaeared with the dirldere r««oving one bottle at a 

Mae from the water bath. 

Butterfat test by the Eojcasnler Method. Ihe Aeeociation of Official 

AgriLculturaX Chemiata liojonnier method f«r butterfat test as outlined 

in^Iab<aratwy Manual i3&) was folloeed. After tSiorough mixing of the 

milie and tempering to 60 TO^ F.^ a 10 gram eample warn weighed into a 

Mojcaanier ertraotion flaah. 

flm two ether extraoUme were as followst 

1* Added 1,$ milliliters of to neatraUae luqr i»edd prMwot 

and to diBBOlTo casein. Hie content of the extraction flasic 

m then tiMroo^hly mimd bj ehelEliig. 

S* Added 10 ndUilitera of pereent grain alcohol| to 

the fonaatim of a precipitate with et^l ether* to be 

subsequently. Hiie wae shalsBn tasp one and aae«>half minutes. 

3. fo this mixture* milliUtesnsof ethyl ether were ackled and 

again ahahen for one and one-half minutes. 

k» SS oilUliters of petroleca ether were than a^d and shahen 

for eae and caae-lialf minutes. 

The last two extractions were for dLesolvlng the fal^ 
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and taking oat molstufe* 

A aet of eight extraction flasks iRsre placed eosvenlentlsr 

in a Hojemiier extracticm flask holder and the abOTs prooednre 

vas hastened^ by title addltlcm of each reagent irlth siamltaneoas 

athaking of eight samples for the specified tiae. 

$, Shese samples were then eentrifhged 30 txtnui, taking ens and 

ens-4ialf minates. 

6. The ether solution was then decanted earefulSy into the 

iKoJoonler alnainina fat dirih^ wMeh had undergone preheating 

to 27$® F• in the fat oven for five ainutes and seven minutes 

subsequent cooling in the fat cooling desiccator. 

The procedure for the second extraction was the eaee as the first 

except the volasie of each reagent added waa analler end no aasmiia wae added. 

After deoantingj^ the ether was evaporated from tihe ether nixtare oentainiag 

the butterfat, by pladLng over an electric hot plate at 2?$® P» After 

ether trapomtlaa, the altudnl'aai dish containing the fat was transferred 

to the vacoust oven at 275® P.* for five mimtes with 20 inchee of vaetraa. 

iha dieh was then cooled in the cooling desiceator with the oircalating 

water at roon temperature for eeven mimtes, after which the dish wae 

x^pidly welshed and the weights recorded. 

Bereentage of fat was than ealculated as foUowsi 

lelght of fat _ 
IbroenU«e of fat -Wei^t of sample 

Total solids test by the gojimnier Metiiod. Iftro greus ef milk wwe 

weighed from the thoreaghly mixed saeple into the solid dish idiich had 

been previously heated for 10 mimtes in the solids oven at 212® P. and 
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eoolsd for five aiiutoi in tho aolids eooling dooieoator and 

vait^had* Tha «ei(d)ad aaapla containad in tha diah «aa ^pgraad avanly orar 

tjba battoB bgr tilting* 9ia aan]^ waa oniforoily driod an a liat plata aitb 

tba naa of a e<»xbact-aakarf until tha realdna tumad li^t bronn* Tha diah 

with the dried raaldoa waa than tranafarred to the soUde raeana oaan at 

212<> F. and held far 10 mimtaa with 20 inehaa of Taomnu The diah waa 

than iawnaf^ncwd to a cooling daaJioeator and after five minntaa rwaarad and 

waii^Mid with tha dUh eorarad. 

IhroKitaga of total aolida waa calculated aa foUcant 

Weight of aolida. 
Beroantaga of total aolida « faight of aaapla 

To aara tlaa a aat of four aaoiiilaa waa daplieatad and taatad for fat 

and total aolida alwnltamoualy* 

Total aolida toat by tha Canco ifoiatura Balanea iiathod* Tba 

proeadura aa outUnad in the laboratory Ifauaual (32)waa foUoaad* Tha 

balance waa adjuatad aattizig the acala on 100 peroant and sotring tha 

Irnob up or deem until tha pointer waa directly in line with the index* 

About five ailliliters of ailk were pipetted over tha aluainlua dlapoaablo 

pan, to bring tha pointer in Una with the index line* fiw laap4roaaiiig 

waa closed and the Infra-red lamp tumad cm* Aa the moietore «rraporated| 

tha pointer moved upeard which waa continuouely brought back in line with 

tha indax* until no further change waa noted in tha pointer for a period 

af oiaa to t^urea mimtaa* Tha pere<mtage of moisture in the aampile waa 

zwad (Sirecrtly. From this tlm total aolids was determined by difference* 
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RESULTS AND DISCUSSION 

EgtabHahnent of paddockg. Th« com began the Initial grasing of 

the paddoclos m JFoIy 5 vhioh was 35 <i<Qra after the first seedLnge were 

aade. Ibey veze shifted to mm lesture growth in the seoend seeding 

paddocks* 30 days after the second seedlngs were aade* IRie Oahi vas 

approsdjMitely 16 inehis high sad Starr* 12 iaeduNi* Oahi plants 

appeared to be nore prolific and had xelativsljr taller ateas and broader 

leaTos titan Starr plants. 

Milk prodtctionj bntterfat and It percent fat-corrected aiilk. lbs 

Qahi group averaged 39*U pounds of nilk per day* whereas the Starr groap 

avenged 39*8 pounds per day. These averagss are shown in Table XI and 

?ignre lA. The two greupe diffeied vexgr little in nilk production* which 

agreed witii the milk production rsmlts of Baxter (3)* Deapite this small 

diffsrenoe hetseen the two groups* an analysis of varianes of ths indLvidaal 

rsspoases in milk production of tiis 11 pairs of sxperinautel cows showed 

a eignifieant differeaee between the Oahi group and the Starr group at the 

five percent level. The nethod of analysis was dependent upon the 

representative performance of each cow durii^ the pro-arperimental period. 

As ehssn in Appendix A* sne cow in the Qahi gremp bad calved Just prior 

to the beginning of the experlmntal period and of ocuxeo* she inereasod 

rapidly to her pssk of lactatlen during the first part of this period. 

Another eeer In the Qahi group calved <hirlng the Mcond week of the pre* 

expsrinental period and followed a similar pattern to the other one in 
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FIGURE 1. AVERAGE MILK PRODUCTION, PERCENT BUTTERFAT AND 4% 
F. C, M. OF COWS GRAZING GAHI-1 AND STARR MILLETS. 
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Increasing fasr proflacticm* Bot^ ot these con shond extrenely 

xeeponees in aUJc pro<iactin« eciBpared to their mates in the Starr gronp* 

fhe irodntion reepenee «P one eon was compared to 1*77 for hmf 

paired mate and the response of the other cow in the QaM. groap was 13.62 

eompared to 1*87 for her mate* ^nisreforey these two poire nre omitted 

end an analysis of the prodoction xesponses was mads en the nine rmaaining 

peirs^ wMch showed zx> significant differsnoe between the two groups in 

milh productLoa* The smlyses of varianee of the data are ̂ own in Appendix 

B« On the basis of tha latter analysis^ this study agrMs with tha 

pireviously mmitiotied obserratiCRi of Baxter ^al« and it was conclndsd 

that the two foragee did not differ in their effect on sdlk productioa* 

The Bahceck butterfat test was run each week on the mUk front each 

experimental cow througiMiat the entire experiment. On the average^ the 

Oehi group tested 3*2 percent butterfat daring the prs-experimeatal period 

and it went up to a height of 3*6 perc«9t during the eighth week of the 

eaqperlaental period. The Starr sevap avera^d 3*3 percont during the pre» 

axperiaoatal period and did not tSum acy maated inoroaaa during the 

experittental period. The average butterfat test for the esqperimental 

period was 3*li and 3*1 peroent for the OiM group and Starr group* 

respectively. Average butterfat percent for each week is shown in Table 

IX and Figure 1B. The eaalysis of variance of the responses in butterfat 

production for alX 11 pairs idicwed a significant dlfferenee at I percent 

level betmMm tiie Qahi and Starr groups* IOmbi a seeosd analysis of 

variance* as outUned above for calculating the milk production responama* 

was mads on the remaining idne pairs* there waO still a significant 
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dlffemactt at 1 percent Xerel of p^bablllt^r* Hie reaeone ton: a liiglwr 

fat test in the Qafal group were not clear* Xbe Claht group did contain 

more anlsials in an adranced staj^ of lactation -Uian the Starr group as 

shoen in Appendix A. "B» avex^ge dail^r milk production of the Qahi group 

was O.Ii pcui^ less than the Starr group. Psrhaps^ this ceo^ined vitli the 

aore adranced stage of laotaticm fcnr the Oahi eons nasr hare been responsi* 

ble for^higher fat test* SxLs increase in fat test hT' the Oahi 

group appeared to be within phgrsi^ogieal liaits and showed the negative 

60ierelatd>on between nilk production and butterfat secretion (28)* Bdeerer* 

from the statistical analysis it say be reasoned that the Oahi forage did 

inflnenoe butterfat eecretion and eey hare contributed« at least partly, 

to tho ovexwU group increase in butterfat* 

^arerage daily f(mr percent fat-oorrected ailk produoed was 

35*7 pounds for the Oahi group and 3U*6 pounds for the Starr group. Ihese 

averages are i^oim in 1bb2,e II and figure 1 G. On the fat-coxrected lailk 

basis, the Oahi group showed a higher average than tbs Starr group* fbe 

analysis of varianee of indivichial responses in fat-corrected milk by all 

Govs shewed a signifioant dLfferenos at the fire percent lerel* IQxereas, 

the analysis of the resp^ises of the 9 paire of eows (Appendix C)idxowed 

a significant difference between tlwi Oahi group and Starr group at the one 

percent level* This indicates that the hl^r butterfat test «f the Oahi 

eosw resulted in a idgnificant]^ higher production of fat-emrrected ailk* 

Oross ^al* (3^) dbserred no signifleaat difference in fat-corrected 

isilk production between coira gzweing Oahi and Starr aiUets and rsaarksd 

tiUat both forages could support milk productitm e<|aally well* Ihe highly 

etS'ULstioally significant difference obtained in this studf, thus, disagrees 
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-1^ findisg* of Gross, ejb HoMSv-er^ tto hlghsr rsspoDSsa in fat* 

corrected tailic shoma by the Gahi group substantiates the predicti^ of 

0^038 et (16)in that Gahi*I millet may surpass other Tarieties of 

millets as a mmmr pasture for dairy cattle. 

Totel aollda and eolids~nct~fat« 'I'be Cenco Moisture Balance 

umthod was u^d in making duplicate total solids tests each week during 

the expexdm^tal and postneixperimental periods* Gows in the Gahi group 

averaged 11.1 percent total solids and the Starr group averaged 10*7 

percent during the experimsntal period. She weekly average percentage of 

total solids for each group is shown in Shbls IX aztd Figa» 2. She t-^alne 

obtained in testing the difference between l^e two groups wm not 

signifi(»ant at the $ percent level (1*6). She total solids in the milk of 

both groups did not change very ntch from What it was at the initial etage 

of the experlatosb. 

She 8olida-m>t~fat averaged ?•? percent for the Qahi and 7.6 percent 

for the Starr group. Sbeso values were far below d«5 percentu which la the 

ttiniMMa legal standard for Sennessee* 

Body wei^ts. She ccem in the OaM group averaged 1»3^ pounds 

whrntth^ started graacing Gahi and l^jilil pounds at the end of the experi* 

mental period with en average loss of 13 pounds. She Starr group averaged 

pounds at the beginning of the experimental period and 1|36Q pounds 

at tiM» end for a gain of 5 pounds per cow. At the wad of^post* 

eaqwrimeatal period both groups had gained in weight with the Gahi group 

gl^lJing «n sverege of 1*1* po«idW and the Starr group ItS peun^. Loss of 
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bO(^ wel^t by com gracing Oahi was repox'ted prsvioasly by Baxter (3)« 

Ihe gain in bo^ might* by both groapo* during the po8t««cprinental 

poriod, may havo bom dao to tho offoot of tho oiritdt in food oMeh oogr 

bom moultod in greater emraafftion. 

Cenwiffiption of hay and e(mc«ntratee« During the experlaontal priod^ 

ttio aehi grwp mo effmed an a»rers|^ of 3^3 pounds of bey o*^ day of 

ehidh 22.8 percsent mo refuead* Ibe Starr group roeoimd 192 poondo per 

day with a refbeal of 23*9 percent* Sable IX dbom the weekly average 

hoy eonaaatpticn for ea<di group* She average dally hay ooneumptioa wao 

12.b pounda for the Qahl group and 12.2 pounds for the Starr group* Gba 

en everage* the Oahi group ooneaned 0.2 poundo more per day than tho 

Starr ccere. An approoiable dmroaoo in hay oonoonption by both gnmpe 

mo obsormd in tho third week of tho oxpwrlaMmtal poriod* Both ipreupe 

ohomd a gradual iTwroaoo in bey eenamptim toearde the and of tho 

oxpeximental period wlldi tho highest average coneuaptieo oceurring <hirLng 

the ninth mek* 

The paired oowe were fed tho earn amount of tho standard grain 

aizturo mioh averaged 16*9 peande per cow daily for each group* 

Ibo dxy matter analyooe of aemn eamplee of oaeh fomgo ohoeod an 

omrago of 16.6 preont diy matter for the Oahi millet and the Starr nUlot 

ovoraged 15*7 proent. She dhy matter mntoat of tho hay averaged 87*8 

prcent. Fluetuatiom wore observod in the dzy matter content of both 

millets* 

Qbeervatlona en the forages^ ^raging habits and weather conditions. 

She Sturr millet pddocks mro vexy weedy* as mil as the Gbhl pddocks to 
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aom degree. Ihe Qehi millet headed oat aach faster and seemed to mature 

more rapidly than the Starr millet. !£he Qehl eas very stomay and the ecnrs 

refused a large part of the i^lant after graalng only the ti^ p(»»tian of 

the millet plants. leeees dae to trami^ling and treadiag mexe also observed 

to be very heavy in the OeM. millet paddoeke. lhare mre slight to mxlHrata 

rains in done and July for 11 dsys. The eovs were not allowed on the 

paddoeks on dhly 10 (kte to heavy raine^ the psreeeeding night. The Qahl 

millet groap was not on pasture on August 1 doe to feneo rspsire. fhese 

factors may have nmde it difficult to estimate potential level of 

gzeaing and {Hroper evaluation of tJM ewrit of both variotiee ef millets. 

Ihis part of the forage evaluation study was of a preliminazy 

nature. However it appears, that under perfect pasture manageiBsnt, Qahi-l 

millet may surpass Starr millet in the support of milk production. 

Comparismx of butterfat tests. Sosults of this phase of the study 

are is^sented in fable III and show a lower average butterfat test for ibtt 

itojonnier method than the Babcock method, fhis agree# with the findlntpi 

of IMUips (UO), Fahl, luoas and Beten (ll)» Fisher and Valts (12), 

BUeasn (22), and front and liacas ()i9)« fhe values c^tainsd sn 260 

daplioate samples testsd dhxli% tbs a^rlmental period by the Babcock sad 

liojiMmier msthods, were fcand to averago 3*3125 panwrnt and 3*2568 psroent, 

respectively, with a dlffererme of 0.0557 percent in favor of the Babcock 

method. A veriation within O.Obl to 0.062 pereent was observed between 

the two methods by Fahl, Zueas and Baton (11) with 513 samples, fhs 

diffezenee of 0.0557 percent obaerved between the two methods in this 

study» seamd to fall within this reported range and therefore, substantlateli 
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the prericitis nndiug. 

The two Kothods used to the valuoa of huttsrftt percmt 

^ewed e positive correlation (r » 0,7865) which was significant at the 1 

percent level of prohabilitgr, Tho h-valtte stained was 0,78, 2a this 

afxi^t it mm fooad that for eveafy mo unit Increase by tho Babcock nethod 

the Ifo.lonaier Method value ijEwreaaed ty only 0.7S. 2a terns of the butter-

fat t««rt, the same eaz^le showed a higher fat test by Babcock, than hy the 

lloleBiiler. 

CeBg>artaon of total gelide testa, the valuee bbtaSned on 26o AjpH-

cate eai^les tested by Idie O^co Meiature BaXance moA the Mo^camler Mtho<S« 

(Table ZH)i!%re found to avezvi^ 11 peroaat asid 11,8585 percent, z*e^peetive3y* 
The I^jQoaier netted vsOne was 0,8565 perctnt higher than the value obtained 

hr the Cenco netted, Miekle et (3h) observwJ a significant dlffeanaiee 

between the Ceneo and Ifojoimier sMthode iMle Zeweiuitein (25) «Bd Stein 

(h7) reported no BigniftesBit differaaee between tteee two ntheds* lexrlngten 

(21) ea^eeted that no known aethode of analysis for total eolids were 

perfetstly acoarate. Therefore, when tte conflicting reealts and obeervatiesa 

aa^ by tho above workera ere considered it adgbfe lead one to think that 

the Cenoo method has great prcsdse in the years ahead and night replace tte 

Mcjcsanior for routine milk analysis, Tte emring of tins, sljf)licity and 

eeonesy in opoeatlm are admntageons feattees of the Ctece netted. 

Tte results of the Cnico kkdatore Balaaee and jfojteuler nethods for 

total solids (diowaHi a peaLtive correlation (r « 0,7598) and wae aignifieant 

at the one perc«it level of probability. Howeror, ite Mgher Ceooo 

Hoisture Balance value obtained in this study aiy be doe to factarv 



1)0 

t«&p«ratur» varlatLont sise of the eaaple, tioe and techniques of wei^iiiig* 

The bovaloe obtained was For evexy one percent increase in total 

solids by the Geneo awthodi there sas a correspouding increase of 1.5 per^ 

seaut by the Ifojwsaier sethod, 

Tieoal estiaatiM)of color ohange in both methods gave greater 

chances to •vr, in the experiment* If this factor could be controlled in 

•QBM WKf during the test^ probably the Geneo aethod would shoir more aocurate 

resolte* The most critical error with the CiK»o balance was found to be 

the inability to balance the diepoeeble pan during the operation which 

would oause an uneren «nraperati<ra rate at the milk sorfaee* Baeod on Ihe 

rasttlte chMrred oleeidmre and those stained in this etudFf it was 

ooncludBd that tin results of these two wathods are eubstaatially <{Lffezwnt* 

Foesiblyj modifioatione in ti» instrument or refined technique en 

the part ef the opexwtor would enable closer cheeks with the Mojosmier 

metiiod and would give the dairy indostiy a waioable and vexy useful procedure. 

A further eontinaatien of thie project under controlled laberatosy 

eonditicns seems to be necessaxy to learn the agreement between the 

ifojonnier method and Geneo Moistare Balanco method, for total solids 

estimatiim ef milk* 



mPTBR V 

amimBI AND GQNCIDSXQN 

two gpwpB ocf 11 Holstein eom •ach were grasad aaparately an 

Q«hl->1 nlUat and Starr sdllat fasragaa for a period of tan wwaln* A 

cootparlsoD «aa aade of the production and composition of milk produced 

tgr each groap* During a 70 day experlnental period^ the tvo groups of 

com iioz<e compared on the basis of their lailk production, butterfat tests, 

four percent fat-corrected milk, total solids, hagr oansanptlon and bo<tr 

Miii^its* Ifae liojannier and Babcock stethodB tsars campared for dsteminlng 

tba batterfat test and ths Cenco Moistfors Balanoe and ttojaoBisr SMthodt 

nera compared fw deteniining total solids. 

Iha eleven coirs in the Qahi millet group averaged 39.U pounds of 

milk par day, ehereas the Starr millet group averaged 39*8 pounds par dagr* 

3hs averags butterfat test mas 3*b psreant for ths Qahi millet eoars and 

3*1 for tha Starr millet group and the average percent of total solids mas 

Utl for ths Qahi and 10*7 £or the Starr group* The average daily four 

percent fat-corrected milk production during the experimental period vae 

35*7 poonde for the oome en Qahi millet and 34*8 pounds for the eoms on 

Starr millet* 

The coma in the Qahi millet group lost an average of 13 pounds in 

bodjr mmigbt while on the experlaemt, whereas the oems in ths Starr group 

gainsd an average of $ pounds boc(f mmieht* Both groups i^nsd in bodjr 

weight during the post-axporlmental period* 

Zhs Qahi group consiiasd an average of 12.U pounds and Starr group, 

12*2 pounds of hay psr day* 



hi 

Statistietl aaiOrsis of iwrltneo of roi^poiuNMi in nilk production 

ribMwod a oignlficmt dlfferooeo botmon groups* Beuwror^ vbm two pairs 

of cows, idiioh afaoMsd uaoaoally Mgh rsaponssa, wero oliadnatad fron Mm 

analysis tbs dlfforencs in nllJc production betwoan tbs grovqps was not 

signifleant* 

The CUdii oows produesd significantly noro four peresnt fat>oorreetod 

pilk than tha Starr adllet oewo* Xt was postulated tbat the higher fat 

test of the QaM oows was responsible for l^s si^aifloant differoooo* 

^nio arerage butterfai teat by the Babcook suithod was 3*3 peresnt 

and 3*2568 peroeat, by the Heioanisr aethod* Percent of total solids 

averaged 11*0 percent ly the Ceneo nethod and 11*8565 percont by the 

Hojonnier aothod* 

The average of 260 duplicate seipples tested by the Mojonnier aetbod 

was 0*0557 pereent lower in butterfat tban the Babooek and 0*8565 pnrecnt 

higher for total solids than the Ceneo Moisture Balance aethod* 

On the basis of the date in this trial, thsrs la net aufficlent 

ovid^uje to warrant the seqperlorlty of one variety of millet over the othmr 

for Boaasr supplsaental pasture. KUk sssples froa the experiaental oows, 

tested for butterfat by the Bebeock aethod wore found to be then 

Hojonzzier asthed* For total aolids eetiaation, Mojomier aethod gave 

higher valuee than the Cenee Mcdature Balance* 
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MimoiU.A 

immfkfim ttsm)as a basis fob pairbis 

cows FOR A GRAZINO STUBT C(M»ARIliO 

QAHW. AHD STARR MBXETS 

Age at Bays in Diye in Average Body 
tast taotatiom Gestatlcn Daily mih "Weight 

faijt Qm Cslvinff ^une 1* ^nne Ij, prodaetlen* Jtoie 9» 
I960 I960 I960 

Ir. He. 

1 mail SN# k 7 92 18 53.2 llt06 
G** h 4 lOlt Open 52.7 llt3U 

2 Elsora S t It lit7 ii8 lt9.5 13U0 
Becky 0 S 1 90 0pm It2.9 llta 

3 Heie S 5 11 13U 85 35.5 162U 
Hope Q )i 9 197 97 lil.5 1105 

VioU S 
Qm^ G 

2i }
T h 

U 
330 

K 
It6 

57.6 
58.2 

lllt6 
1318 

$ Amelia S h n Dry 270 li7.1 I2t88 
Linie G 5 1 Dry f itO.O 1568 

6 BeverlyS 
Casrol^nG 

2 0 
2 10 

177 
23lt 

88 
Open 

36.5 
32.9 

1181 
n8i 

t Carrie S t 9 172 78 37.7 1185 
kicy G 2 8 123 liS 36.1 1130 

S iSarle ^ 7 11 151 5lt 52.8 1376 
Bella G 6 a m 68 53.9 1395 

p Itay S 3 0 170 25 Ii9.6 1307 
Edith 0 a n 180 111 It2.2 126li 

10 Frances ^ 6 91 Op^ 52.5 ma 
Olive G 8 F Dry 255 toy UtTU 

11 SiadHom ^ It 0 58 58 39.3 1312 
EaUeeaa ^ 2 7 1U8 35 37.U 1110 

« Amag« pn»(}actl(Ri txm %9i3vm 95th. 

m •d(OaH)and 3(Staxr) 



50 

AFPMDIZ B 

INAUSIS OP PARIIHCE 0? RESPONSES 3H MUK PROroCTlOS 
OP 11 PUBS GP CONS GRmBO OAHI AND STARR 

MnLETS FOR 10 NEEKS 

8mmt% of Dagraaa of Sia of Mean 
Variation Fraedon Squarae Square P 

Total ViriatlGn 21 259.31* 

Batwaan Qroupa 1 51.225 51.225 5.12» 

mthin Qroiipa 20 208.115 10«llO5 

ANAT.TSI8 OP PABXANCE OP I^PONSES IN MTrar FROlXRsrioN 
OP 9 FAIRS or COWS GRAZINO GABI AND STARR 

milMS FOR 10 NESCS 

Sooroa of Dagraoo of Sim of Moan 
Variation inrwnom Sqoaraa Sqaaro f 

Total Variation 

Betwewa Groups 

'MltMn 0nnq>s 

17 

1 

16 

ltl*.25 

6.86 

37.3T 

6.88 

2.33 

2.95 

* Significant at F•/,0$ 
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AFFWIZ C 

jMATTSTa OF VARIANCE OF RBSPOHffiS IK FAf-OORBlCIB} 

CP U PAIRS OF COWS ̂ AZXMO OAHl AND SSABB 
mmmsfor loims 

Source of of Sun of 

VoxlAtion F^>««clon SqcMTM 

ToUXVuriMtim n P30.38 

Betireen Grotrpo 1 60.85 60.85 5.SU# 

Within so 219.53 10,97 

VARIANCE OF RESP0SSE3 IN FiS-OORRECTlS mU 

/OP 9 B&BS OP CONS(mizim QAEI AND aSJisa 
hxhets for id weks 

Source of 
VarlAtlaa 

Ofigreee of 
PreedflB 

dm of 
Sqoeree 

Ifeen 
SqoAre F 

TotAl Verietleii 

Bcrtween Oroupe 

Within Crocks 

17 

1 

16 

1^7.31 

20.97 

26.3^ 

20.97 

1.60 

13.1«» 

« aiEaifleant at P•/ 

«« SiE?Bificaut «t P «/ «01 
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