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CHAPTER I
INTRCDUCTiCN

The produotion-Of milogvboth in acreage and in yield,
has greatly increased in recent yearév "The importance of
- sorghum grains, pa:ticularly in,Af:ica and Asia, increases
the"significance:of research on its adaptability as a live-
stock field., Mdst of the liférature'concerning the nutri-
tive value of mllo is based on old mvestlgatlons° New o
cultural and feedlng praotlces may result in dlfferent feed-
ing recommendations. ‘ |

Labora%ory tests indicaté,thatﬁmiio compares favor~-
ably with corn and barleyé héwevef, its;palatability may
vary ﬁonsiderablys and other factors may affects its accept-
ance as a llvestock {eedo It thus was de31rable to examlne-
the nutrltlve value of milo using newer feeding methods and
'to obtain information on factbré-affectingvits palatabiliﬁyp
The knowledge gained may be useful in obtaining maximum
efficiency in the production of milk, meat and wooi, This
is particularly true in thdse areas where milo is a major.
crop, such as the Southwestern United States, where it
could constitute a major part of the ration for dairy cattle.

In other parté'of the world, particularly in Africa and Asia,



2.
pany ofvthe countries rely heavil? on sorghum grains. They
are economical and more uniformly available as they give high
vields aﬁd are more resistant to drought than»othér grains
such as barley, riée and~corn; | |

_’Thi§ studyiwas undertaken to determine the nutritive
value of milo as compared to barley for milk production and
to compare the effects of these two grains on some of the

constituents of milk,



CHAPTER IT
REVIEW OF LITERATURE ’

Several feedlng Lrlals have related the feedlng
values of yellow corn and mllo and found them near 1y equal
‘when fed to fattenlng animals and to lqctatlng dalry COWS,
Experlments done in Kansas 1n 1925 (5) falled to demonstrate
~any marked dlrference ln the efflclency of ground corn and
ground sorgo seed in malntalnlng the body weights or mllk
‘productjon of cows while on a liberal ratlon of alfalfa
hay, grain and silage. There was no apparent difference
in the palatability of a.grain mixtuie in which ground sorgp
seed was subsfituted for the ground corn-portion of the mix-
tﬁxeo ~Ground sorgo seed‘did; however, increase the pei cent
'ﬁilk.fat from 3.84 to 4.05 when it was included in the mix-
.tgies{ : | | | |

- “In aﬂother experiment (6)'Where ground Kafir was k
compared with g:ound corn it was shéwn that the corn was
é superior feed fbr the production of milk and the main—
tenance of fat percentagé;. It was noted that there was no
difference between the two feeds in their ability to main-
tain body weight and that the cows rélished a mixture cén—

taining ground kéfir'equally as well as one containing corn.
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An'olde: experiment COnducted in Kansas in 1906 (10)
qoncluded that-cern end‘elfalfa of good quality was a good
ration for beef produetionglend that a mixture of ground
kafir and corn mede‘eegood substitute for the corn, but was
notvquite its'eqhal éoénd for pound, as steers fed greued
corn and cob meal had sllghtly hlgher dresslng percentages
than those fed ground kafir and corn.

In South Dakota (19) results of two. years9 trials
indicated that for mllk productlon and maintenance of body
weight Soonerrmilo graih was eqﬁal to yellow corn. Experi-
ment stations fﬁrfher‘seuth in the United’Stetes reported
‘yeilow.corn superior tpeSooner milo for milk production

(19). This wouldVindieate that the Sooner mile grown in
the‘no:thern states is superior'to'that_growﬁ in the southern
stai:es9 or that the corn'grown in“fhefnorth is inferior to
- that of'the_eoutha ‘The former supposition seems the more
plausibleol A more recent study (24) conducted in Kansas
studied the,eomparative values of Migland milo, Westland
milo, Pink Kafir, and corn as cattle-fattening feeds. It-
was found that'there'were no significant differences in the
gain made by any of the four lots of steers. The dressing
'percentages were very nearly‘the same, with the»corn'fed
steers being slightly 1owei° There were no.appreciable
differences in the carcass{gradesa‘ It was concluded that

the combine-type grain sorgﬁums (Midland milo, Westland milo,



and Pink Kafir) were fuily'équal to coip when used to fatten :
'yearlihg steers, ! . o |
o  One .author (17) reported that ground Sagraih seed
had about 9/10 thé‘féeaingiﬁéiuéfof‘groundgcérd when fed to
dairy éoWso Milk production and fat percentage were slightly
lhigher in favor_of,fhe giound-corn (5074% and 5.81% respect~ ‘
Cively). | ’ » ' |
o Sﬁnilar comparisons have beén_made be%weén corn and 4
- barley, égain with theisecdnd'grain equal fo'orrnearly equal
fp ¢orn. In New Mexico (9), cumparisbns’Were made to deter-
mine the'vaiués of‘barleyvahd'kafir_corn with corng"for 
'_stock feeding on pasturea‘_The results indicateds

1. Bériéywwas 3.3% below corn in~feéding value,

2, :Kafir‘e corn was about 6.6% below corn in

feeding values - |
3. Kafir h'corn'wasvabout 8;4%Abelow barley in
7feediﬁg value. o

The resdlfs showéd Corb»tO«be superior_to either of
the’grains as a concentraté; but this was largely overcome
_foi‘barley and partially so_for Kafir - corn, by the larger
~quantity of alfalfa héy’uéedAby the corn~fedylot as compared
‘with éithei.of the other two. . | )

A report conducted.in Arizona in 1929 (7) directly
compared‘barley and milo for daiiy cattle and_fOund them

equal.
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A trial was conducted to study the feeding value
of Hegari grain compared to that of rolled barley. The
'results indicate that the Hégari ration is as effective as
the barley ratlon in malntaln ng the milk flow. The Hegari
ration produced 0.83% more mllk while the barley ration
produced 0.006% more butterfat. This difference was |
attributed to uncontrolled factors or error. One old (9)
and éeveralirecent (4, 11, lQ).répQrts concerned with
comparison of milo and bérley in fattening rations. These
indicated a vérieﬁy of differences in the value of fﬁe two
grains, The older report (9) indicated -that there was no
difference in their ability to prbmote fattening. One
recent report (11) indicated that where milo is the only
grain the ahimals teﬁd to decrease in rate and efficiency
of. gain. |
| Specifically, the recent work shows milo to have
a feedihg value in fattening rations of about 5/6 that of
barleys w1th one exceptlon (12) occﬁiing ih é'summer féeding
trial wherep under condltlons of general low ratios of grain
to roughage,,the two grains appeared,eqqal@ The tests gom—
v’pared‘milo with barléyg on shﬁmer and winter feedind programs.
- It was found. that barley was superlor to mllo in a winter

'feedlng program, aad mllo was equal to or. sllghtly beLter

- than barley 1n a summer’feedlng program. Thls was attrlbuted o
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’ tb the lower frber content of the mrloc fhié equality in
summer feedlng has not been noted in more receot trials (11)
Wthh showed that in the summer helfers galned 15/ faster on
barley and produced a unit of galn on 8/ less feed.,

‘These recent flndrngs are in apparent contradlctlon
to numerous laboratory analysrs,rlncludrng proxrmare analysrs,'
A‘TDNS and net energy determlnatrons, Wthh lndlcate that the
‘feedrng<values should be'more nearly equal (16 18) ‘ These
values give no hwnt as to why barley should be superror to |
- milo in a fattenrng ration, since in all but one cauegory
'noted mllo has nearly equal or. hlgner values than barleyu
» The one exceptlon is in crude flber,'where barley shows a
'i her percentage than mrlo and as rrber is noi generally
consrdered an attrrbube this too would be rn favor of the
mrlo; '

“ Work in progress by the Anrmal Scrence Department
~at ihe Unrversrty of Arrzona suggests that barley is
"drgesied" more rap dly in the rumen than mrlos but as- thS
has been deuermlned by the use - of srrk bags sugpended in the
rumen the physrologlcal srgnnfrcences of the olfferences sok

deiermrned is unknownu'



CHAPTER III
EXPERIMENTAL PRCCEDURE
T?enty four cows (16 Holsteins, 8 Gﬁernseys) £1om
’thé Univefsity of’Arizona dairy herd were selected. Using
Lucas' (14) experimentai design for four treatments (type
of concentraté in this case) two coWs Were rgndomiy assigned
to each treatmeht sequence° Gobdiquality alfalfa hay was
fed. Each cow was fed inaividually, with both the hay and
" the grains, so that tqtalifeed consumptidh equalled 110%
of Mbrrisbn‘s}standa;d for maintenance and production.
The rations, calgulafed:on ihitiéi ﬁilk piddﬁctibn‘and body
wemght were fed through the entlre tr1a1 Wlthout adjust-
_'ment for changes in milk productlon and Welgh"La In no case
did milk production increase., The railo between alfalfa
lhay and the experlmental grawn rations was oO 40 on a
weight basis. The ingredients of_uhe experlmental concen-
trates are shown iﬁ Table 1.
As the grain was pelléféd 5% molasses was added to
each of the rations to fa01lltate the pelletlng process,
As the prime objective of this trial was to determine the
available eneigy of milo as compared to barley, the barley
was fed accbiéidg to Morriéon’s tébles and the milo was

substituted on a'pound for pound basis. The analyses



| TABLE 1
INGREDIENTS OF THE EXPERIMENTAL DIETS

'POUNDS
Ration 1 2 3 4
Barley 1900 1267 633 -
Milo ‘ - 633 1267 1900
Molasses 100 100 100 ‘ 100
.TABLE 2

ANALYSIS Q£ THE ALFALFA HAY AND THE EXPERIMENTAL RATIONS

% Lignin . % Crude Protein  Cal./om.
Alfalfa Hay 7,40 19,16 "4151.21
Ration 1 1.01. 11,52 ' 4120.58
Ration 2 1.00 ~ 10.98 4128.88
Ration 3 .84 10.20 . 4166.74
Ration 4 .64 . 9.61 0 4182.,12
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~of these rations are shown in Table 2.
Each‘éxperimental‘peiiod conéisted of four weeks
plUé one week for changeover., Miikbweigﬁts were recorded
‘énd milk samples were collectéd weekly‘during the four
-COQSGCUtlve mllklﬂgs at the end of each weekly period.
U51ng composite mllk samoles the pelcent protein was deter—
" mined by the Orange G Method of Udy (22), percent fat was
'determlned by the standard Babcock method, and solids not
fat {S.N.F.) were detexmlned by the method of Watson (23).
ALl of the.proteiﬁ, fat and S.N.F. determinations
were done weék:lye ‘Figures forieach'wéek.were éveraged to
determine thé average daily production for the entire’peiioda
The cows.Were_weighed on thé 1as£ three consecutive
,moinihgs preceeding the end of éach expérimental period and
1the results averaged ‘
| The fatty a01ds of the mllk fats from the last
_ week's sample for each perlod were extracted ‘and analyzed
as described by Brown et al (3). The methylesters were
formed by the‘méthodvof Luddy?33 §£.(l5),
~ Rumen fluid samples were taken‘by rumeh tube at
the end of each perlod on the mornlng after the last milk
.sample had been iakenq The rumen fluid samples were
‘stralned throughAtwo.layers of cheese cloth, preserved by

the addition of one part saturated mercuric chloride
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solution to ten parts rumen fluid and stored under refiigera—
tion at 40° F. until analyzed by the method of Keeney (13)
foi their volatile fatty acid (VFA) content.

A grab sample of feces was collected on the last two

days of each experimental period. The dried composite
sample wés analyzed for per cent lignin (8)0 Combustible
energy was détérmined using an adiabatic okygen bomb
: calorimeter;l Percent protein was determined by the stand-

ard Kieldahl method.

lParr Instrument Co., MolineﬁAIllidois;



FHAPTER 1V
RESULTS

The cattle consuﬁed~the experimental rations, includ-
ing milo, at all levels offered ahd'aépéared to suffer no
adverse physmologlcal or. nutrltlonal effects,ﬁﬂ,

The produatlon of mllk and the composwtlon of milk
‘ fat'for the experimental ratlons are glven in Table 3.
There weré no'significanf differences (P>O°O5) in the total
:pounds of milk prodUCed in the fat pefcentages-of the milk‘
or in the S N Fo,content of The mllko The ration containing :
- 2/3 barley and 1/3 milo caused a significant depr9531on

'(P<Oo©5) in the proteln content of the mllk as compared to

o the other three ratlonsa

| Average body welghts are glven in Table 3.  There
- were Rno 51gn1flcant dlfferences (P?O 05%) among the four
ratlonso N _

The resulfs of the gas lquld chromatography of the
metbyl esters of the mllk llplds have shown that, in- general
the 1ncreaSlng amounf of mllo in the ratlon increased the

: percent short chain acids’ (Table 4). 1In general from
, ,Clol' through Civy there was no COHSlstent influence of
ratlon on amounts of these ac1ds appearlng in the mllko

‘Mllo appeared to cause a depr9331on in the C181509 618*"

12
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TABLE. 3

PRODUCT ION AND COMPOSITION OF MILK PRODUCED_ON THE
EXPERIMENTAL DIETS E e

- TREATMENT

100% — 2/3 Barley 1/3 Barley 100%

Barley  1/3 Milo 2/3 Milo Milo

- Average Dally - 3 - ' - .
Milk Production (lb) 30,22 29.73 30.50 30,23

Fat (%) 2,96 3,06 © 8,07 3,25

Protein (%). 3.682 3.59%:P:C  3,69°  3,70¢
S.N.F. (%) . 8.59 8.61 8.59 8.6l

Body weight (1b) .= 1316.2 1320.3 1314.8 1313.7
a,bsé

Values with identical letters indicate a 51gn1flcant
olfference (P<0.05).



TABLE 4 . |
INFLUENCE OF DIET UPON THE COMPCBITION OF THE_ MILK FAT

IEE&EMEEL

100% . 2¥3 Barley " 1/3tBarley 100%
(%) Barley " 1/3 Milo 2/38 Milo _ ~ Milo
Cp.  0.453:D 0,578 _o°54g : o°743»g
Cg 0.70%s 0.79% 0.77 0.90%#
Cio = 2,593 2,813:b. 2,590 3,1138,b
Cipl= 0,30 0,37 - 0.32 0.41
Clo  4.01 . 4.18 3.89 3,97
Clg  0.34 0.44 0.41 10,40
Cig  11.56 ~ 11.98 - o 1157 11.31
Clgl= 2,72 2,77 2,91 2,59
C15 2,77 2,76 2,58 2.60
Cigiso 0.67 0.72 0.55 0.43
Clg 31.82 32,22 30.58 31.30
Cigl= 5.14 4,72 5,44 5,61
Cl7 3 Ol 3917 34;52 2097
Cigiso 0.68 0,63 0.50: ‘0,37
Clg = 6.16 6.94 6.80 7.47
Cigl= 20.53 20,23 21,71 20 97,
Clg2= 5.,018:b 3.50a 4,012 .91P
Clg3= 1.54 1.19 1.30 o 97
asb

Values with identical letters indicate a significant
olfference (P<O 05) ..
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and’ClSS? fracfiohé;“ However, tﬁis‘trehd‘was significant
(P<OGQ5) only iﬂfthe 182 fractlon° |

, | The analyses of the VFA content of the rumen flu1d
(Table 5) havé shown that mllo~51gnlf1cantly depressed
(P<O°OS) the molar percent proplona%e appearlmg in the
rhmen flulda There were no SLgnlflcant dlfferences (P>O 05)
in any of the other molar percentages or in the total con-
centrations of any of the acids. There was, however, a
consiétehtgﬂbut non-significant (P>0.05), inciease in the
”mélafvpércent ébetaté as the level of milo increased in
the ration,

There was a significantly higher (P<O°O5) digesta-
| bility of the total ration where fhe concentrate contained
either 2/3 milo or 100 percent milo (Table 6.,) There were
no significant differences (P>0.05) in the'digestébilities

‘of either combustible energy or protein,
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TABLE 5
ANALYSES OF RUMEN FLUID
i | ~ TREATMENTS:

. ' 1 1
V.F.A. OF 100%. 2/3 BARLEY 1/3 BARLEY 100%
RUMEN CONTENT - BARLEY L/3 MILO. =~ 2/3 MILO = MILO
Total VFA ‘ 99,88 : lO6 36 93g55 89,11
Total Acetate 56,33 62,12 55.83 55,79
Molar % Acetate 58,00 58.28 60.76 62.57
Total propionate 27.63 30,43 L 26, OSb 18,82 b
Molar % propionate 25,99° 28,1437 26.41 21.409>
Total Butyrate o 12.18 10.17 8.5D 10.96
Molar % Butyrate 12.38 o 10.21 0 9,43 12.16
Total valerate 1.90 1.67 1.38 1.53
Molar % valerate 1.82 1.64 1.46 1.76
Total higher acids 1.89 = 1.93° 1.74 1.89
Molar A,higher-acids 1.81 - 1,74 - 1.98 2,11
a, b

Values with 1dentlcal letters indicate a 51gn1flcant
: dlfference (P<O 05) ‘

TABLE 6
AVERAGE DIGESTIBILITIES

TREAIMENTS

100% /3 BARLEY 1/3 BARLEY 100%
BARLEY 1/3 MILO _ 2/3 MILQ _ MILO

Digestibility of

total ration 75,3732 75,6659 77.232:° 77,0629
Digestibility of B R
protein 77.35 77.27 76,19 77.61
Digestibility of : , R .
combustible energy - 73.78 . . 73.40 74 .81 75,40
a,b

Values with identical letters indicate a significant
difference. (P<O 05)



CHAPTER V
DISCUSSICN
The results of thls experlment comparjng milo to
. ;barley have shown that in general one supports the production:
of milk as well as the othex. ‘They also show that the .cows
" consumed both thé‘milo and the barlQYnWith equal relish at
.ail levels offered. As this was of -major éoﬁcern at the -
- outset of the experiment, it is one bf fhe moéﬁ significant
findingsgf Without high palatab111ty, any other observatlons'
would be ineffective. -

Body weights were méintaihéd‘equally Well on all
fhe experimental rations which is‘ié‘agréement'with earlier
 onk Which cémpared'milo and yellow corn (19), and Kafir

and ground corn (6). | ‘ |
| This experlment agreeg well with pIeVlOUS work ( 7)
since no significant dlfferences were found in total pounds
V»of milk-produced or in‘the.percent S.N.F. found in the milk
produced on the two feeds. -

Evenbthough tﬁe;e was avsignificant depression of
’percent proteih produced on the ratioﬁ cﬁntaining 1/3 milo
“this depression was slight (.1%) and not supported by any
other trends. Therefore,}it is felt that no conclusions
“can be drawn concerniﬁg the effects of these rations on
protein content of milk. | |

17
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b Even thotgh there were no significant differences in
the percent fat of the milk, it is of note that there was a
trend, with increaeing amounts of milo ceusing slight’in~
cieases‘in the percenfage_efefeta | _ |
’ Shaw>end others (2 20, 21) have developedAthe con-
cept that acetate proplonate productlon by the rumen contents
plays a major role 10 controlllng whether the energy of the
diet finds its way 1Qto milk fat or body fat deposition.
Increases in acetete relative to prppionate tend te be
reflected'in iﬁcreases in fat content of the milk and in-
.CIeases'ih“prbpionate relative %o ecefate.tend to be re-
,flected in lncreased tenden01es to lay down body fat.

In general in thls experlmen’c2 1ncrea51ng the barley
in the rations has causedAlncreases in the molar percent
proplonate (significant»changes)/and deereasee in the molar
percent acetate (ne%‘significant ones)*so that the ratio
of proplonate to acetate increases with increasing barleys
Shaw s concept recelves support from this experlment from
- the observed slﬂght though not 31gn1flcant decreases in
butterfat percent w1th increasing barley. This experiment

| doee not éuppbrf’Shaw?sfconCepf with regaid te'deeesitioh
of body fat, since no differenCes in éupport of;body Weight
' 7were noted, but fhe_findings of Hubbertv(llgll2) and |
7 Carden (4)‘aieiinicoﬁple%e agreement with it, since they

show that barley, preeumably through increased rumen molar
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percent propionate to acetate ratio, does support fat deposi-
tion better than‘mi’loa | |
The diet‘s infl&ence on the composition»of the milk

fat is also in agreement with fhe éoncepts of Shaw gg_giu
 _ (20, 21)‘in that increQSing amounts of propionaﬁe in the‘
rumen not only lower percent fat in the milk but also cause
a depression in the shorter‘chain acids appearing in the
fat, Theseuphenbmena are'also assoéiated with an increase
in‘the,C182€ fraction of the milk fat.

_ Even though‘both Cardoﬁ (4) and Hubbert (11, 12)
fouhd barley to have'a‘higher digestibility than milo it
' is:felf that this is not in disagreement with.fhis‘experim
imenfg where the two Wére nearly eqqal, because in this case
they were being gompared on their'ability to support the
| production of milk and in the previqus‘cases.in»their

ability to support weight gain.



[

| _QC&CLUSIQNS‘

The resuiﬁs Qf‘thié expeiiment sﬁow fhat sub-
stituting milo for barley oﬁ a pound for‘pound basis
in the ration of lactating:des’leads;to the following
conclusions: | : | |

1. There were no significaﬁt aifferenbes in
total pounds of milk prodﬁced‘or in the percentages
of fat or SNF in the milk,

2, The feeding of 2/3 barley and 1/3 milo
.caused a small but Slgnmflcant depre531on in percent
proteln as compared to the other three rations.

'3. Body weights were not affected by the feeding
of thé‘différent rations, - ‘

4. There was a geheral increase in the short
chain acids of the milk fat as the peréentage of milo‘
in the ration was increased with a significant decrease
in thebpercentage of C182=°

5., The percentage bf propionate appearing in
the rumen;fluid was depressed by the feeding of milo.

6. Milo increased the digestibility of the
,entlre ration but dld not effect the dlgestlolllty of

the combustlble energy or the protein.

20



To Asrit.was‘fed in this study, milo was consumed

by the cattle at all levéié of£eieda::
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TABLE 7

TREATMENT SEQUENCE AND AVERAGE DAILY INDIViDUAL CoW-
PRODUCTION OF MILK FOR EACH EXPERIMENTAL PERICD

COW NO.  TREATMENT PERICD 1  PERICD 2  PERIM 3

: SEQUENCE (1bss) L1bs.) {lbs.)
414 1-2-18) 504 28,1 21.7
667 1-2-1 35.5 37.5 36.7
212 1-3-1 28,1 . 24,7 28,6
829 1-3-1 58,7 46,8 38.9
461 1-4-1 16.6 ©14.4 15.1
210 1-4-1 28,1 . 25,7 19.8

- 837 2-1-2 30,1 - ©23.0 20.4
841 Dm]mD AT .4 51.9 43,0
138 0m3-2 18.1 . 12.8 10.3
616 2-3-2 44,2 40,1 . 34,1
844 DmdmD 35,6 35,9 34,7
653 ) 49,8 | 43.3 C4l.4
199 . 3-1-3 11.7 ¢ 0 8.7 -+ 7.9
422 3-1-3 46.7 ©38.3 28,4
187 3-2-3 20.8 14,1 17.2.
418 3-2-3 o8, 2 15.0 5,3
650 3-4-3 23,7 17.8 12.5
668 3-4-3 39,9 . 38,7 37.7
211 4-1-4 37,0 32,7 27,2
421 4-1-4 51.5 38.4 ~ 31.8
412 4=0-4 43.8 38,1 . 33.5
178 - 4-2-4 27,1~ . 24,0 22,6
413 434 50,5 51.5 49,0

434 21.3 17.9 15.1

181

(a) Treatments are as follows:

1. 100% Barley

2., 2/3 barley - 1/3 milo
3. 1/3 barley - 2/3 milo
4, 100% milo
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TABLE 8

| AVERAGE COW MILK FAT PERCENTAGES FOR EACH EXPERIMENTAL PERICD

. CON NO. .- PERICD. 1 PERICD 2 PERIMD 3
414 1.59 2,28 2.15
667 1.91 , 3.28 3,28
212 3.25 . 4.8 3.98
829 1.41 C1.43 0 1.30
461 . 3.78 N 4.15 4,03
210 3.80 4,45 4,70
837 2,15 2.65 3.08
841 2,08 . 3,537 . - 3,78

138 3.28 3.35 3.35
616 1.76 2,80 2.55
844 2.51 2.80 3.38
653 . 2,15 13.23 ~3.13
199 4.93 5,10 4.85
422 | 1.63 0 1.38 1.38
187 4,79 - 5.23 4,95
418 © 2,09 2,18 2,15
650 | 2,39 3,00 - 2,93
668 2,55 3.28 ' 3.45
211 3.71 3.95 4.63
421 . 1.85 1,13 1.58
412 1.44 1.35 2,33
178 4,23 4,75 4,33
413 3.52 2.45 3.15

181  4.38. 4,73 4,25
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TABLE 9

AVERAGE COW MILK PROTEIN PERCENTAGES FCOR EACH EXPERIMENTAL

~ _ PERIOD. -

CON NO, PERID 1 PERICD. 2 PERICD 3
414 2,75 3,03 - 3.47
667 - 2.81 3,02 3.45
212 ' 4,10 . .~ - 4739 - 4,43
829 2.95 3.46 .. 3.89
461 3991 49V20 . 4025
210 3,94 ' 4,35 4,27
837 3.36 3,72 3.69
841 3.84 : 4,02 3.98

- 138 3.93 - 4,25 4,20,
616 L 3.15 - 3.78 3,92
844 3,33 - 3,63 . -+ 3.78
653 3.23 ... - = 3:88... - - 3,93
199 . 4,14 4,22 4,15

422 3,07 o B.47 3,93
187 4,14 - 4,26 - 4.36
418 2.01 ' 2.77 3.13
650 3,31 3.71 3.93
668 3.04 3,55 3,75
211 3,48 4,00 4,11
421 2.88 3.39 . 3.78
412 ‘ 2,76 3.14 3.46
178 3.73 o 4.04 4,09
413 2,92 3.11 3.55

181 3.80 . 4.06 3.93 .
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TABLE 10
AVERAGE COW MILK SNF PERCENTAGE FCR EACH EXPERIMENTAL PERICD

CON_NO. PERICD 1 PERIOD 2 PERICD 3
414 7.24 7.24 . . 7,10
667 8.19 8,25 . 8,12
212 9.33 9.61 9,63
829 8.56 . 8,45 - 8.47
461 9.22 9.47. 9,38
210 - 9.16 o 9.47 9.43
837 8.39 832 8.31
841 8,80 9.42 9,15
138 - 8.54 . 8.37 | 8.56
616 8.48 8,70 8,59
844 8.74 8,73 © 8,99
653 8.65 8.97 9.07
199 8.67 9,04 8.71
422 8.66 ' 8.43 8.88
187 8.78 9,12 - 9.11
418 7.76 734 7.03
650 8.38 © B.38 8.36
668 8.64 | 8.92 8:85
211 8.97 9.15 - - 9.14
421 . 7.84 7.83 7.88
412 ©7.83 7.87 C 7.7
178 - 8.91 - 9.19 9.08
413 8.71 8,65 8.88

181 , 8.42 - 8.56 ‘ 8,28



TABLE 11 |
* AVERAGE COW BCDY WEIGHTS FOR EACH EXPERIMENTAL PERICD

. COW NO. PERICD 1 PERIOD 2 - PERIOD 3
L {lbss) (1bs.) (1bs.)
414 S 1898 1483 - 1525
667 ' 1195 - o 12380 _ 1220
212 963 o - 930 ‘ 938
829 _ 1520 1553 o 1607
461 ' 1328 1852 - - 1415
210 1002 1015 . : 1047
837. ' 1415 - , 1463 - 1483
841 1332 1320 1285
- 138 1077 _ 1075 ' 1100
- 616 1266 1307 1342
844 1216 o 1232 1245
- 653 - 1438 1495 , 1512
199 1223 1238 1292
422 1235 ' 1307 1333
187 1222 1245 1260.
418 - _ 1463 1498 1550
650 - . 1762 - - 1832 : 1875
668 1073 1135 1147
211 1107 1103 1138
421 - 1412 . - 1413 1462
412 - ~ 1493 1538 1495
178 - 1068 1123 : 1142
413 ' 1393 1443 1430

181 - 1301 . 1350 1350



TABLE 12 ‘

COMPOSITION OF THE MILK FAT FCR EACH INDIVIDUAL COW
| FCR PERICD 1 -

COW NOQ, C6 C8 Cio Clol? Clz 013 Cl4 Cl4l= Cl5
414 .28 .43 1.44 .21 2.87 .15 9.47 2. 26 3.33
667 A4 . 74 3.27 .30 . 4.88 .37 14.19 3.05 3.03
212 .74 1.05 3.00 .58 4,75 .58 10.83 3.97 4,92
829 .06 70 1.84 »35"v 3.12 .22 9,73 3.91 2.48
461 .79 .96 3,40 .27 4,53 .39 12.39 2.30 2,97
210 .56 .85 2.66 .29 4,19 .27 10.69 2,12 3.12
837 .82 1.05 3.22 1.47 4,58°1.14 11.89 4,18 5,39
841 o LT76 LT7H 2,04 42 3.66 .61 10.87 3.39 3,00
1138 0 1.14 1.18 3.78 .65 4.62 .67 10.79 3.17 3.21°

- 6l6 7D .80 3,07 .33 .4.49 .37 12,37 3.56 2,91
844. .71 .85 2,45 .49 4,42 .65 12.65 2,42 2,77
653 H4. .87 3,30 .32 “; 3,76 .26 12,27 2.57- .70 -
199 © .60 .80 2.18 ,37 3,32 .41 9.89 1.85 - 3.56
422 - 41 .59 1,76 .35 3,38 .55 10.883 3.63 2.63
187 .77 .83 2,590 ,47 = 3,70 .36 11.81 2.82 2,10
418 .37 .53 2,27 .25 .3.27 .35 9,79 3.58 2.76
650 .37 B4 1.49 .28 2,72 41 8.30 2.44 2.07 -
668 .59 .90 3.40 .34 4,43 .36 13.20 3.51 3.45
211 .80 .98 3.69 .58 4,89 .86 12.83 2,06 2.81°
421 .22 .41 2,02 ,21 3,53 .26 12.78 3.33 2.28
412 .21 .52 1.45 .34 3.59 .54 12.06 3.79 3,00
178 .86 .94 3.65 .48 4,58 .21 14.22 2.38 1.82

413 1.36 1.85 2.75 .43 4,13 .26 12.35 2.41 1.84
181 64  L,75 3,07 56 = 3.48 .72 11.00 2.29 ~ 2.54
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‘ TABLE 12 (CONTINUED) |
COMPOSITICN OF THE MILK FAT FCR EACH INDIVIDUAL ccm
FOR PERICD 1

COW NO, 016150 C16 C161= - C17 Clslso Cig Cigl™ C182= C143=

414 .38 26.99'8.62 3,72 .49 4.83, 25,69 5.87 2,97
667 .52 30,23 4.08 2,03 .55 6.91 19.78 4.21 1.4l
212 .78 28.36°4.77 3.85 .54 2,42 20.24 5,49 1.13
829 .44 27.50 7.0l 3.71 .65 2.86 27,05 5,70 2.10
461 .39 32.53°3.49 1.24 .22 8.63 21.35 3.20 .95
210 .47 32,57 5.40 3.45 - .39 ‘4,56 20.51 5.40 2,49
837 .61 "27.26 7.02 4,34 .37 3,29 18,28 3.8l .56
841 .71 30,14 5,07 3.39 .75 "6.05 22.63 '3.90 1.35
138 1.15 "30.54 4,55 3,27 .79 '4.99 19,00 5.32. 1.17
616 ©  1.26 28.40°3,20 1.17 .48 2,95 25,84 6.22 1.81
844 .60 27,92°3.90 3,00 1,08 7.09 20.99 5,67 2,37
653 .70 28,19 4,75 2.29 .38 4.43 25.06 6.46 1.6l
199 .35 28.60'3.99° 2,22 © .35 11.12 25.28 3,93 1,18
422 1,24 26,70 6.10 2,82 1,67 ‘4.10 24.61 6.43 2.19
187 .41 35,02 4.96 4,21 .47 8.36 18.99 1.57 .62
418 1,00 '27.72' 5,25 2,92 .65 6.18 25.22 5,65 .23
650 ;50 21.85 4,55 2.41 .69 '8.79 36,05 5,27 1.25
668 B2 33,35 6,127 2.79 .69 4.99 18.36 2,25 .74
211 .64 35,01 2,96 .1.22 .46 7.31 19.31 2,78 .84
421 .50 29,02 7,13 1.20 .52 2,71 24,55 6,50 2,81
412 .72 30.55 6.06 2.67 - .80 3,50 23,27 5.45 .95
1178 .30 35.28 3.52 .1.86 .25 6,97 18,45 3.64 = .61
413 .29 29,33 2,38 .83 .28 7.75 27,75 3.9 .90

181 .98 31,71 3.67 2.46 1.11 8.35 17.86 6.37 243
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| TABLE 13
COMPOSITION OF THE MILK FAT FOR EACH INDIVIDUAL COW
j | ~ FOR PERICD 2. |
caiNO, Gy Cg Cpo! Clol= Clp Ciz Gy CualE O
C 414 0 .82 .91 2.53 ,33 4,57 .31 11.92 3.22 2,65
667 87 1.03 4.54 .30 5.53 .27 13.65 2.77 2.43
212 71 .77 2.35 .33 3.10 -.33 9.81 2.41 3.18
829 65 .70 2.38 .28 & 3,20 .35 10.96 3.40 3.14

461 .86 1.03 2.90 °.35 4,01 .26 10.68 2.70 1,90
210 .81 .95 3.46. .35 4,79 .33 12.92 2.29 1.75

837 .78 .87 3,12 .34 4.86 .33 13,24 2.94 - 2,36
841 g80 .85 3.47 °.38 ° 4.45 .25 13,07 2.30 - 1.86
138 67 .95 3.25 .65 4,63 .50 -10.77 3.11  2.48

616 ‘056— .98 3.41 *.,33 - 4,51 ;37 -13.51 '3.36° .2.58 -
. 844 .89 .95 3.24 .35 " -3.89 .44 11.71 ‘2.84 - 2.46
653 - 64,90 2,92 .28  3.47.°.33 11.82 3.04 3.49°
199 .50 .81 3,44 .31 5,07 +.36 -12.78 2,34 .. 2.55.
422 ' cll- 'a22 looo volg R L29754‘. 938 lOn66 3&35 7 3971
- 187 LB4 78 3,27 . .36 - 3.57. .30 10.88  2.96 2,57
- 418 42 .68 3.15 .27- 3,40 .21 10,06 2.89 " 3,00
650 .36 .B7 2.63 .26 3.27 .34 10.45 3.56 @ 3,09
668 .52 .80 3.55 .41 4,73 .29 11.29 '2.89 - 2,94
211 46 .96 3,46 .31 . 4,76 .39 12,10 "1.94  2.98
421 .11 .22°1.12 -,19 -3:13 .38 1l.11 3.12 2,79
412,11 .25 2,05 °,19 3,38 ".16 13,57 2.35 2.12
178 .53 .85-2.70. .30  4.64 .28 14.76 2,30 & 1.79
413 7,42 -,78 3,06, .41 5,31 ',61 '14.883 "5.79.°.2,01
181 . .46. .66 2.35 .23 3.53 "L,46 11.45 4,13 -~ 3.30



COMPOSITION OF THEi

CON NO.

414
667
212
829
461
210
837
841
138
616
844
653
199
422
187
418

650
668
211
421
412
178
413
181

.53

. .53

Cléiso

.51
.33
.20

.41

237

.43

.42

.19

.31
.54
.30

.42

.86
) 936

223
.42
1.39
.04
.42
.24

S 1.11

'TABLE 13 (CONTINUED)

C15

3.22
33.95
37.24
27.54
33,94

34,58
33,40

35,28

30,17

33.17

133,57
136.99

38,09

.32.35

36,93

26,94
'27.06
133.10°
36.41

28.99

37,09/

39.14

32.00

34.62

32

MILK FAT FCR EACH INDIVIDUAL COW

FOR PERIOD 2

C1el*

5,17
5.20
7,93
7,22

4,72

6.77

5,02
L By79

6.15
5.51.
6.12

5.50

6.48

8,26
5.94
7,42
4,71

7;08
5.04

3.38
2.85

4.88"

6.48

C17  Cigiso
_‘2”.0 38 I3 08
2946 -
3.38 46
3.04 L
2.81 .35
2.90 .62
2,24 - 24
147 . o=
278" o34
,2640 «29
3.60 »29
2.87 -
2,69 472
3,45 1,51
2.56 .35
4q3Q _ 950
1,88 =-
-3 o 12 ° 20
2,82 .65
2.63 2.09
1.44 ¢62
2,32 . -
1.37 .09
4,62 .64

Cig

6,11

7.22

6.75

5,04
8.58
6004

5.72
5.66
5,17

5.99

7.65
. _6026
4,90

3.53

7,27

7.54

- 9.12
5,31

6.20

3.72

5,70
7.16
1.90
6.83

Cigl=

21.00
16,12
17.84
25.18
19.31
17,17

19,39
19.64
’ 21&95

18.49
18.00
17.13
15,53
21.33
17.56

22,38
28,51

19.69

16,90

21.96
22,90
16.55
22,01
15.54

Ci1g2= C

4,21
2.81
2.71
5,70
3.54
3,10
3.74
3.75
5.24
3,62
2,79
3.51
3.74
2.86
3018

5,31

3.27
3.28
3.46
8-98
2.73 .
1.93
2.51
2085 .

o 74
1.82
1.47
1.46
1.76

074



COMPOSITION OF THE MILK FAT FOR EACH INDIVIDUAL COW

COW.NO.

414
667
212 -
829 .
461
210
837
841

138
616

- 844
653
199

422
187
418
650
668
211
421
412
187
413
181

Ce

Cg

.51
1.14
1.09

.28

.87
.88,

o T

- 1.04
.60
.61

1.17

1.02

1.01
« 30
-60

239

.53
.66
1.06
67
.90
1.27
1.03
80

TABLE 14

FOR PERIOD 3

Cio Ciol=
2,21 .32
3043 915 :
3.47 .70
1.28 u21
2-'957 02l .
3.22° .29

. 2.87 .43
3.61 .39
2.06 .22
2,98 .38 .
3.3, .16
2.67 .26
3.81 0 .31
1.21 . .31
3,11 - .14
1.53° .12
1.73 .29
2.37 .25
3.04 022
2.62 016
.3.36 023
3,51 .53
3,860 .48
2,13 .31

Ci2

2,91
5,55
4.38

2,34

4,24

4.10
5,02

.4486 '

3.41

5,37
'5027'
4,10

3.53
2.46

- 3.64

2,69

3.25

4,00

4,73
'3.32

3.28

4,14
3.57

.34

41

Ci4

8.29
14,77

2 10.95
. 8,12

11.89

3.11.31
12.74
14.32
1 9.35
313,29
14.13
| 12.27
10.42

7295

- 9.38

8.18
8.87

11.45

13.19
12.18

.10.83
13,35

13.02

- 9.83

Cr4l®

2.24

2.93
2.40
3.89
2,39

l 086 )
2,65

2,02
2.37.

2.43 .

2,04
1.92-
2,10
3.73
1.33
1.78

'3.14

2.05
1.32°
1.83 .

'l,o 61 E

2.49
2,11
2.61:

NN DNENNN G
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| TABLE 14 (CONTINUED) |

COUPOSITION OF THE MILK FAT FOR EACH INDIVIDUAL COW
| FGR PERIOD 3 |

‘COW NO.  Cygiso Cyg C161= C17 ClSlSO Cig 0181 0182~ C1g3=

414 .50 25,31 9,02 6.08 42 9,35 20.27 7.88 1.10
667 .59 25,63 1,50 - .75 - - 10.20 19,52 5.8l 4.73
212 .91 38,30 3.54 2,21 .72 7,37 16.30 2,55 .66
- 829 .76 - 24,32 8,38 6.67 .0 .59 5,58 23,54 9.27 1.17
461 - .41 33,93 3.17 3.34 .23 9.48 18,70 3.78 1.66
210 - .78 37.29 8.65 2.95 . .90 9.45 17,02 2.01 .91
837 . .. 1.53 32.0% 5.44 6,16 - .96 8.80 13.14 2,00 .67
841 .56 36,15°3.02 2,100 .76 6.89 18.70 2.10 -077
138 40 29.24 5,30 4,65 .37 12,51 .22.45 3,17 .92
616 .94 30.44 6,23 5.91 .75 8,02 16.34 2,34 .39
844 .81 34.91.2.96 1.60 .62 8.50.17,91 2.27. 1,00
653 45 - 37.98 4,43 - 3,55 .39 8.34 17.43 1.72. .66
199 i - ‘060 - 27099 4025 2079 X 966: 12071 22076 2956 941
422 .81 24,34 9.96 11.39 .91 5,46 21.92 3.29 ,62
187 024 29,26 6,23 4,70 - ,30. 5,83 25.88 5.61 1.44
418 47 24,24 6.15 - 6.12 .79 9.56 26.16 8,15 .77
650 - 1.06 25,59 4.47 5.68 92 9,77 27.43 2.60 .96
668 ~ .55 30,93 4.16 5.48 077 6,883 .17.07 6,27 4.32
211 «25 87,09 5,18 2,20 49 8,79 17.18.1.99 .74
421 .21 27,08 5.32 1:72 - .27 8,20 26.45 5.05 2.49
412 'o35 37,30 5,28 3,96 . .21 6.48 18.83 3.39 1.08
.187 +71 - 30,18 3,11 - 2.59. .71 9,56 19.67 2,53 1.15
413 1,10 32.93 3.45 3.58 74 8,75 18,29 2,05 .89

181 .75 33,89 3.62 3,17 1.0l 9,62 21.76 2.46 .95



COW NO.

414
667
212
829
461
210
837
84
138
616
844
653
1199
422
187
418
650
668
211 -
421
412
178
413
181

TABLE 15

YFA CONTENT COF THE RUMEN FLUID FROM THE EXPERIMENTAL COWS FRCM'PERICD 1

TOTAL
VEA
(um/

ml.

121.04

66,67
101.91
130.33

97.53
125,29
102.38
104,17

106.52.

105,02

. 86,54
88,61 -

lOO 4'24
116.83

45.48
104,44
101.82

100,70~
126,96
106,23

99.57
117.49
123.66
109.23

64 .04

PROPICNATE

21,75,

- ACETATE
(uM/ (Molar (uM/ (Molar
ml.). %) ml.) %)
67.13 55.46 30.94 25.56
40,51 60.76 14,72 22,08
50.44 49,50 . 38,63 37.91
50.35 45.54 55,04 42523
57,10 58,54 . 22,13 22.69
82,23 63.60 © 32,25 24,95
58.88 57,56 29.44 28,78
60,29 57.88 . 28,50 27.36
62.73 58,80  33.29 31.25
49,04 47,60 40,97 39.01
47,91 55,36 27.94 32.28
49,51 55.87 28,22 31.85
57.20 57.07  28.22 28,14
61.51 52.65 44,91 38.44
31.79 69.90 ° 9.38 20.62
'62.16 59,52 34,22 32.77
62,16 61.05 30.66 30.11
60.85 60.45 29.63.29.45
73,79 28,12 37.32 29,39
52,41 49.34 43,13 40,60
49.13 49.34  37.04 37.17"
73.23 62,33 29,82 25.38 .
73.23 59,29 32.63 26,39
690 65

19.91

11.44

10.47

- BUTYRATE VALERATE

(uM/  (Molar (uM/ (Molar
ml.) %) ml.) %)
16,13 13.33 1.50 1.24
- B.16 12,24 1.03 1.54
9.47 9,29 0.84 .82
13.22 10.14 1.13 87
13,69 14.04 0.67 .69
10,78 8.34 2,25 1.74
10,97 10,72 * 2.06 2,01
11.53 11.07 1.97 1.89
65.94 6.52 1.22 1.15
9.38 8,93 0.94 .90
7.03 8,12 0,75 287
7,13 8.0 ~1.22 1.38
11.63 11.61 0.75 2 1D
5,91 5,06 1.22 1.04
2,44 5,37 0,56 1.23
5.34 5.11  1.41 1.35
8.06 7.92 0.47 .46
8,34 8.26. 1.41 1,38
11.91 9,38 2,16 1.70
7.88 7.42 2.34 2,20
8,53 8.59 1.78 1.79
10.03 8.%4° 1.97 1.68

10,78+ 8.72 . 34 .68
1.78 1,63

HIGHER ACIDS

(uM/

ml.)

5.34
2,25
2.53
1.59
3.94
1.78
1.03
1.88
2.34
4069
2,91
2.44
3,28
1,31
1.31
47
47
1.78
A7
3.09
2.44
6.09
4,31

(Molax
%)

1.24
1.54

- .82

.87
.69

1.74
2,01

1.89

21,15

+90

.87

1.38
o 15
1.04
1.23
1,35
.46
1.38
1070
2.20°
1.79-
1.68
968

1.63

ce



COW NO,

414
667
212
829
4561
210

837

841
138
616
844

- 653
C 199
422
187
418
,650
- 668
211
421
412
178
413
181

VFA CONTENT OF THE RUMEN FLUID FROM THE EXPERIMENTAL CoWs FROM PERICD 2

TOTAL
VFA
(um/

Amlo)

114,29
103.99

72.19
145,15

59.36
112,71
119.27
-67.88

117.02

75,95

65;127 :

61.88
- 84 L3 66
121.89

52.60 .

115,14
100.61
84,57
64,51
149,93
157.72
88,71
113.46

 B6.45

ACETATE

(uM/

ml.)

72.57

68,26
44,16
76,23
33,57
73,42
63.85
43,51
65,17
45,48
43,51
47.63
48,10
61‘,0 70

- 38:29

64.42

67,60
46,69
39,19

66,76

- 84.86

57,48
60.20
53,16

(Molar
%)

63,50 ..

65,64
61.17
52.:52

56,55

65.14
53,53
64,10
55069-
59,88
66,66
76.97

56,82 .
50062

63,29
55,95
67,19
55.21
60.75
44,53
53.80
64,80

53,06

61.49

TABLE 16

PRCPICNATE

{uM/

mln)

35.94
19.69

17.81
52,79 -

15.28

- 20,82
- 30.94

14,06

38.35

'22n 78

12,19

8.34
19,78

47.91 .

12.94
37.88
19,32
22.78
13,97
65,26
56 .54
15,94
40.88

22,60

(Molar

%

31,01
18,93
24,67
36.37
05,74

118.47

25.94
20,71

32.77

29,99
18.68

13.48

23,36
39.31
24 w‘SO
32.90

'19.20

26,94
21,65
43,53
35,85
17.97
36,03
26.14

BUTYRATE

(uM/
mlc)

23,16
18.28
19,22
11.72

12,19

. 8@34

17.35
12.28
13.41
8.06
11.63
9.94

9.28

10.31
4,97
10.69

10.97
10.13

16,13
11.44

12,00
11.25

9,94
14,91

(Molar
%)
3,12
11,54
11.04
8.53
12.01
11.73
16.83
12.85
'8.57
6 w_lS
1077
7@27
14,51
6.61
10.15
9,36
11.37
15,20
15.11
7,32
6,90
11.74
6.78
8,68

VALERATE

(um/
ml,)

»47
2016
275
1,03
1.97
2.25

2,91

.84
2.34
1.22

.66
® 94

2,81

- 2,63
D6

1.50
1.78
1.59
1.13

- 3,00
2,53

2,63
2,44
1.88

(Molar
%)

o4l
2,08
1.04

o 71
3.32
2,00
2,44
1.24
2.00
1.61
1.01
1.52
3:32
2916
1.06
1.30
1.77
1.88
1.75
2,00
1560
2,96
2.15

2,17

HIGHER ACIDS

(um/
ml.)

2,25
1.68
1050
2.72
1.41
3.00

- 1.50

75
1,13
1.78
1.88

A7
1.69

'] .59

47
D6
o477
.66
47

3.94
2.91
2,25
1,31

" (Molar

%)

1,97
1.81
2,08
1987
2.38
2.66

1.26

1,10

.97
2,34
2,88

976
2QOO
1.30

- .89

.49
.47
.78
.73

2.63 .

1.84

2,54

1.98

1,52

9¢



TABLE 17
VEA CONTENT OF THE RUMEN FLUID FROM THE EXPERIMENTAL CONS FRQW PERIOD 3

COW NO. TOTAL | _ - . _ _
- VEA ACETATE . PROPICNATE  BUTYRATE VALERATE  HIGHER ACIDS

(uM/ - (uM/ (Molar (uM/ (Molar (uM/ (Molar (uM/ (Molar (uM/ (Molar
mi.) . mle) %)  ml.) %) ml, ) %) ml.) %) ml.) %)
414 . 99,95 54,01 54@04' 19,03 19,04 23,16 23,17 2,53 2.B3 . 1322 1.22

667 © 121,33 79,14 65,23  20.35 16.77 18.28  15.07 2.06 1.70 1.30 1.24
212 .~ 134,93 85,51 63.37 24.66 18.28 19,22 14.24 3,38 2.50  2.16 1.60

829 114,29 = 61.32 53,67 36.47 31,91 11.72 10.26 2.44 2,14 2,34 2,05
461 . 91,62 57,95 63.25 17.35. 18,94 12.19 13.31 2.63 2.87 1,50 1.64
210 8l.11 56.45 69.60 14,35 17.69 8.34 10.28 1.50 1.85 =47 .58
837 112.24 72,20 64,32 18,00 16,04 17.85 15.46 2,06 1.84 2:63 2.34
841 - 100.51 71,17 70.81 13.78 18.71 12.28 12.22 2,06 2.05 1,22 1.21
138 94,79  58.41 6l.62 20.53 21.66 13.41 14,15 1.97 2,08 47 B0
" 616 @ 52.88 34.41 65.07 8,53 16,33 8,06 15.24 1.41 2.67 47 .89
844 82.88 51,66 62.33 15,94 19,283 11.63 14.03 1,31 1.58 2,34 2.82
653 83.16 48,85 58,74 22,78 27.39 9,94 11.95 .84 1,01 . .75 . .90
199 - 49,60 28.32 57,10 10,22 20.60 9,28 18.71 .56 1,183 1.22 2,46
422 99,29 47.44 47,78 37.88. 38,15 10.31 10,38 1.88 -1.89 1.78 1,79
187 36,94 25,69 69,55 5.34 14.46  4.97 13.45 47 1.27 .47 1,27
418 B6. 74 61.51 70,91 12.47 14,38 10.69 12,32 1.13 1.30 .94 1.08
650 79,89 55.82 69.24 11.63 14.50 10,97 13,73 1.31 1.64 +60 .83
668 108..48 68.54 63,18 27,38 25,24 10.13 9.84 1.59 1,47 - .84 AT
211 109,383 70.88 64.83 18.66 17.07 16,13 14.75 2,63 2,41 = 1.03 .94
421 - 77,64 44.82 57.73 17,25 22,22 11.44 14,73 2,72 3.50 -~ 1.41 1.82
412 104.54 70,60 67.54 16,13 15,43 12,00 11.48 2.53 2,42 = 3.28 3.14
178~ 73.61 46.23 62.80 1l.44 15,54 11,25 15.28 1,18 1.54 ' 3.56 4,84
413 = 103,29 70.42 68,21 20,16 19,53 9.94 9,63 1.03 1.00 1.69 1.64

181 72.67 46.88 64.51 8,91 12.26 14.91. 20,52 1.13 1.55 - .84 1.16

L€



TABLE 18 =

PERCENT DIGESTIBILITY OF THE TCTAL RATICN FCR EACH
INDIVIDUAL cow ' ‘

" COoW NO,

414
667
212
829
461
210
837
841
138
616
844
653
199
422
187
418
650
668
211
421
412
178
413
181

PERICD 1

76.04
77.72
76,53
74,17

77 .44

75,04
72,18

76076‘ ‘

74,80
73,32
77.56
T77.74

- 76451
77.34
76,75
78,00
78,70
78 :{93
77,45
77.40
78,39
78,31
T7.85 -

PERICD 2
- 76,63 -

. 76.76
81,02
76,24
o 78@04 .

74.88

75.57
76.74

76.29

74,68
73,32
79,25
75.44
72,18
75.23
73,81
77:55
79.57

76.76

74 .02
76.56

78,13

73.85
76056

PERICD 3

73,62
77.81
74.90
76.13
77.16

 76.97

73.99
77,23
76.15
74 .42
69.31
77.06
78.35
76,03
77.45
- 76.84

78,39

77,26
77,77
75.51
75.22
77.34
73 0'77 :

o 78000

38



TABLE 19

PERCENT DIGESTIBILITY CF THE TOTAL COMBUSTIBLE ENERGY OF
THE RATION FCR EACH INDIVIDUAL COW

CON_NO. PERICD 1  PERICD 2~ PERICD 3
414 - - 74,99 73.89 71.07

- 667 76.54 73.57 . 75,80
- 212 75,05 76,10 - 72.99
829 73.46 72.91 73.45

461 » 75,96 75.83 74,67
210 73.38 72.36 75.11
837 ~ 72.88 74,74 72,85
841 . 75,05 74,95 ‘ 76,34
138 73.94 -~ 73.40 75.02
616" 73,37 72.41 72.15
844 ’ 70:53 75.89 - 65,29
653 75,95 77.07 o 75.94
199 ' 75.98 71:69 : 76.00

’ 422 74&62 69993 ‘ 73060
187 C76.15. - 72.47 74..96
418 74.78 71.60 75.06
650 : 76.47 75.67 76,11
668 76,10 77 .24 : 75.40
211 76.89 75.39 74.20
421 76.33 . 71.91 73.80
412 - 75.35 ’ - 74,44 69.46
178 77.35 75.79 74,73
413 77.09 71,99 74.88

181 - 76.08 73,08 75.45



TABLE 20

PERCENT DIGESTIBILITY OF THE CRUDE PROTEIN OF THE RATION
- FCR EACH INDIVIDUAL CCW

CON_NO, PERICD 1 ~  PERICD 2 PERICD 3

414 81,10 79.17 73,14
667 84,93 79,09 73,29
- 212 81.49 77,30 74,90
829 _ 81.37 78.64" 78.16
4561 79,30 76.19 . 76,28
210 T7.97 70.98 78,26
837 - 78.19 79,96 75,88
841 81.22 78.04 78.69 -
138 81.62 ‘ 77.66 79.54
616 8l:43 . 73.28 - 78.59
844 74.88 75579 ' 59.38
653 81,93 78,74 : - 78,19
199 77.88 79.13 75.51
422 80,79 8l.1l4 74 .87
187 - . T75.97 71.65 75.60
418 82,11 77.14 75,35
650 79.93 : 75,38 - 75.95
668 ~ 78.51 78.24 71.11
211 78,09 71.01 72,12
421 78035 . T 70cl5 76&95 ‘
- 412 78,45 78.27 - 73,60
C178 78.26 79,67 75451
- 413 : 78.65 77.91 ‘ 75.22

181 75,60 - 74.12 - 75.62



TABLE 21

a1

RESULTS OF THE STATISTICAL ANALYSIS -OF THE DATA

Average dally milk
production

% fat in the milk -

% protein in the milk

% SNF in the milk

Body weight

Composition of the milk fat

C
g
B
Cigi=
Cio
C13
Ciga__
Clal=
Ci5
Cigiso
oLo+s
16
Cl6l=
o C
17
'Clgiso
Cig
Cigls
.C182:
C183=

VFA Content of Rumen Fluid

Total VFA

Total Acetate
Molar % Acetate
Total propionate

Molar % propionate

Total Butyrate.
Molar % Butyrate
Total valerate
Molar % valerate

Total Higher Acids ’
Molar % Higher Acids

STANDARD  COEF, OF -
ERRCR VARIATION ~ F_VALUE
0.87 6,11 0,27
0.14 10.46 1.44
0.04 2.58 3,71%
0.07 1.64 0.05
7.55 1.20 0,29
0,07 34,48 6.27%
0.06 22 .49 3.48%
0,20 19.22 3,20%
0.05 37,61 1.76
0.26 14.71 46
0.06 36.98 .84
0,52 9,79 .55
0,31 26.04 .36
.28 22,62 .25
.14 54,61 1.75
.79 6.61 1.62
.62 26 .44 .79
.57 38,12 .38
.17 72,51 1.30
C .72 23,66 1.10
'1.00 10.51 .83

.31 24,63 8., 72%
.24 50,02 2.09
10.02 123,03 “1.13
5.31 20.71 .67
1.85 9.31 2.76
4.18 40.81 - 2.81
1.62 21.72 6.20%
1.56 - 35.49 1.91
1.38 30,63 2,21
.34 46,47 .84
.33 42,88 .47
039 44,88 .09
.69

® 27 .

32,31



42
TABLE 21 (CONTINUED)

RESULTS_OF THE STATISTICAL ANALYSIS OF THE DATA

STANDARD  COEF.CF

‘ERROR____ VARTATION F_VALUE -
% Total digestibility - , ,
of ration .61 2.28 C e 4,85%
% Digestibility of ‘ _
combustible energy .89 3,01 2.14
% Digestibility of protein 1.24 4,03 .50

% Indicates a significant difference (P<0.05)



