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MOLASSES, CASSAVA AND COTTONSEED
 
MEAL AS SUPPLEMENTS TO FIRESH AND
 

ENSILED SUGARCANE TOPS'
 

Ant6nio Leandro) Estima, ('iovani Caricio Caldas, Silvio 
Parente Vialmna d Mnuel, Franc'isco()(ie.Nhlris 

Cavalcantte; Arthur Rloherto L. d( Carvaiho 
and Maria Sales Farias; :' and (;len P. l,4)fgreen 

Sit inlmlt rv 

Experiments w\'ere c()Iidiucte(d to( determine the 
growth reS)oInse of I lolstein and Zebti cattle to stipple
mente(I and usull)lemelte( fresh or (,nsiled sugarcane 
tops. Supplenwitts stu(ieI were molasses, cassava and 
cotton seed meal. (Gains made by cattle fed unsul)pie
menteci silage were significanitly lower than those oni 
mislllpplemeinted fresh cane tops. Data oni einergv tiliza-
ti)In, however, iidicated the problem was one of palat
aility,and nI(ot nutrienit utilization. Fr'esh caiLe tops alone 
maintained 1b()dv weight while cattle receiving silage lost 
weight. 

Neither molasses nor roots ()f cassava fed at the 
rate of 0.5 kg. per 100 kg. ()f b()dy weight had an stimu
latorv (fct as a su1pplement to cane tops. Cotonseed 
meal, on the other hand, catmsed a stimulation of 0.78 kg. 
per head per day w\'hen fed at the same rate. 

Net energy 'ahlis for maintemance and for )roduc
tion were (leterminid for can e tops and for c<, tonseed 
meal I a c)mparative slaughter techlni(ue using the 
specific gravity of the carcasses of an initial sample group 
and all aiimals slaughtered at the end of the study. The 
net energy for maiuntenance ()f caine tops, either fl:esh or 
ensiled, was 1.04 mgc'al. per kg. of dr\ matter, while the 
niet energy for producmtion was 0.46 mnegeal. per kg. of (IV 
matter. The cor'spm(lilding values for cottonseed meal 
'An Alliaut- for I'rogrss l'oj'tt ondhcr ti,' USAI)-IIU Conatrat in Brazil. 
Instituto de' Iesquisas A Kmon('u ic.;s dv, Pernnamu)c. 

'Suilun'intt'ndu' ia dhoI)usu'i oulviimntu (to Nord'st. 
''rofessor mil Animal ]ihislandul,a on It-\ from thw i)uparutment of Ani

ial husba trv, Uniersit\ of (Californit, I ) is, Califouia, onder contrat to 
I ]HIiseurcth istitth, lIt'. as Iivs stock Sp cilist. 
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wvere 1.62 Mid 1.27 inegal. per kg. of (Irv matter. "lms, 
for maintenanc'e, calle tops were worth 64"1 of eottoiseed 
illeal as ai energy source, but for produetioni caie to)s 
were worth o :36(( the value of cottot Seed meal.flh 


Despite the fact that it is klnowii that suIgarcale tops 
are (leficiet ill )roteill' as a feed for 1eet cattle, little 
work has l)een doict' t()('termitne the actual (qUalntitative 
resp )ise )rO (duced1) a gi ell atiioutlit of protili sulIpple-
ICtlit. Mo)lasses atn(1 cassava ro()ts are readilh availalhle ill 
Brazil as carl)oll\drate Suipplements for (attle feeditg. 
Tle (fltantitati've responi ise of cattle fed eat tops atd 
(citherIllolasses )rcassava ro(ts with(uiii a pro)tein supple
mcit ithas t bItIeenidetermined. It seemiiled d(esirale, there
fore, to determine ifanimals call utilize catie tops pus
 
either molasses or cassava without a pro)teii slipplellnt 
atd to dletermite the (uantitative responise l)r(diced hy\ 
itproteii Suipplemenit. 

Sitce the availal)ilitv of calie tops for cattle feeding 
is seaso al, it also seemied (lesiralle to (letermine if 
clisile(I ca|e tops \V()lI produce the satmIe responise as 
fresh calte tops. 

It is getnerally recognized that niet eiiergv ( NE 
expresses tile use'cl et 'rgy content of feeds more ac
c'irately that am.i other measure. No itiformtiol is avail
able, however, oi the NE cottetit of (ae tops or of 
(Ctt( sie(I teal IISed !IaI Sil)p)leteit tocaite tops. Such 
itiorilatiolt \wIild )e olf vale itt cotliparilig the relative 
tsef hciif s (f feeds. 

It is oftetn claimted that otl low proteiii ratioc sZetim 
animals performii better thati attiials of Europeani )lo(d. 
Sitlce fresh or cisiledi catie tops alot e or with mo)lasses 
or cassava are low protein rations, the opportunity was 
a\'ailal)h to c('omlpare tie two types if*cattle ott lo%, itld 
adequate proteili ratiois. 

he 01l)jectives of the Stu(Iv herein reported were: 
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1. 	To determine the quantitative response prodluced 
by a protein supplement fed to beef cattle receiving 
cane tops. 

2. 	 To (Ictermine if heef cattle will gail o0 cane tops 
plus carbohylrate supplements of molasses or cas
sa'a roots. 

3. 	 To compare fresh andc( ensiled cane tops whet fed 
to beef cattle. 

4. 	 To determine the inet eiiergy of cane tops and of 
cottons eedI meal. 

5. 	 To compare Zehli and l lolstein cattle on low and 
adequate protein ratioins. 

Experimental Procedure 

The experiment was conductel at the cattle feeding 
facility at the Cecdro Experiment Station in Vit6ria de 
Santo Antdo from January 31 to May 22, 1966, a period 
of 112 days. Plate I shows a view of the feeding shed and 
feed room of this facility. 

Tweltit-fotr lolstein cattle averaging 264 kg. in 

BDVINOU
 

Platt I. View of the cattle feeding facility at the Cedro Experiment Station. 
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body weight and 24 Zebu cattle averaging 246 kg. were 
assigned to the experiment, the design of which is shown 
in Table 1. One animal in) each outcole group of three 
was a steer, while the other two wvere bulls. Six repre
sentative animals were selected at random within breed 
for the initial slaughter group. The mean shrunk wveight 
of the Ilolsteins slaughtered initially was 257 kg., and 
that of the Zebus was 251 kg. 

Frvsh cane tops were obtaincd near the station, and 
the silage was made with no preservative and stored in 
trench silos. The chopper used did not do an adequate 
job of chopping the leaves, and many went into the silo 
intact 0r"merely shredded, which made packing difficult. 
The cane tops were also somewhat dry, having usually 
b'eem allowed to remain in the field at least one day before 
being brought to the silo. Consequently, the silage was 
not of top quality. The fresh cane tops were chopped 
prior to feeding. Twice daily the supplements were fed 
otn top of a small amount of chopped cane tops or silage 
anid the animals allowed to eat this material b~efore more 
roughage was fed. In this manner the supplements were 
fed at the predetermined level of 0.5 kg. per 100 kg. body 
weight, and cane tops or silage was fed ad libitum. Ad
justments ini the quantity of supplements were made at 
each weigh period of 28 days. Animals were weighed 
after an overnight stand without feed or water. 

Prior to taking of the initial weight, all animals, in
cluding those to be slaughtered for initial body composi
tion, were fed for a ten-day standardization period during 
which the ration consisted of a free-choice mixture of 
fresh cane tops and silage, 1.0 kg. of molasses, 1.5 kg. of 
cottonseed meal, 40 g. of bone meal and 40 g. of enriched 
salt per head per day. immediately after taking the initial 
weight, the animals were given their respective rations 
and the initial slaughter g1oup was slaughtered the morn
ing of the same day. Animals were fed in groups of three 
accordin,g to the outcome groups shown in Table 1. The 
warm carcass weights were made at the time of slaughter, 
and the underwater weights for the determination of 
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Plate'2. Tec(hnic'ian, ",aki 111dduwiter carctass wetights fo r dtet'rluh ilin 

of carcaiss g),(%iitria it.,. 

specific gra'itv \vere takei after the carcasses were 
chilled for 24 hours. Plate 2 shows techniicians making
imderwater weights of the carcasses of the initial slaugh
ter groups. Calculations of empty body weight, body
comlosition and the liet ene rgy valies were determined 
by the comparative slaughter method described in the 
literature. : 

uAILE 1. Design of experiment. 

Breed 
Roughage Sippltieit Ifoisteiii Zehlt 

No. of animals 
Nont :, 3 

Ensiled Cant, tops MolassesCaIssava' roots 3
:3 

3
3 

I Cottonseed Inivi*l . 3 

None 3 3 
Fresh iain tops Molassus :3 3 

Cassava roots 3 3 
1 Cottonseed illeal 3 3 

Initial slaughter group 6 6 

12 



Results and Discussion 
Feed Coisumpftion, Weight Gain and Body Conm position 

Table 2 presents the feed constimption and shrunk 
weight gains of each outcome group of three animals. 
Analysis of variance revealed initeractions of little conse
quelice, anl hence the significan ce of the main effects is 
shown in Tahle 3. 

Significantly less dry matter was consimcd by the 
animals cating silage com)pared with those eating fresh 
cane tops. 'his udloih) tedl\%. was a reflectioti of the Poor 
quality of the silage. The lowered conisumptioni of dr\' 
matter resulted in a significant reduction in dailv gains. 

The conisumption of molasses and cassava each 
caused a significant reduction in (dr\ matter intake. The 
extra iutrients from the supplements, ]lowevef, were sif-

TALE 2. Feed consumption anicl wleight gailis. 

Daily feed colsiuiptioi Dili 
"l'catcntAs fed Dr" ,matter shruntk 

il u gg ha ge , S p p l e Hl lglia p . S;up l el - wigh t 
Wilt mlerit gainl 

kgg. k. kg. kg. kg. 

Fresh cane tops 
llolsteil 

No 1 lpplccniet 17.4 0 .1.50 0 0.016 
Molascs 14.9 1.13 3.86 1.06 -0.03 
Cassava roots 15.9 1.3(1 4.14 0.70 0.05 
COttonseed eIocal 22.6 1.563 5.87 1.42 0.75 

No suipplemntct 16.2 0 4.21 0 1.10 
.Molasses 11.6 1.20 3.01 0.89 -0.04 
Cassauvit roots 1:3.7 1.22 3.54 0.65 0.08 
Cottonseed t-al 21.1 1.45 5.49 1.32 0.87 

Silage 
Hlolstein
 

No supplement 10.2 1 4.01 0 -0.21 
Mlolasses 8.0 1.34 3.14 1.00 -0.18 
Cassava roots 9.0 1.32 :3.49 0.71 -0.04 
Cottonseed nical 13.1 1.38 5.10 1.26 0.57 

zchu 
No supplceunut 8.4 0 3.29 1 -0.27 
Molasscs 6.7 1.22 2.62 1.91 -0.2," 
Cassava roots 7.1 1.21 2.78 0.65 -0.26 
Cottolsred meal 12.3 1.33 4.75 1.21 0.60 
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TABLE 3. Comparison of main effects. 

IDailfeed c'onsumption I)ailv
 

Treatment As fed )r. Iiatter shrunk 
Rtoughage S::!it'" Houghage Stpple- weight 

Ii.p t " lilt-fit gaill 

kg. kg. kg. kg. kg.lhotghtiges: 

Fresh tops 11.7a I1.02 4.3:31' 0.7(6 0.231 
Silage 9.41' 0.98 :3.65' 0.72 0 , 

Suppheuitints: 
aNone a13.1 (I .1.00 11 -0.08a 

Molasses 10.36 :3.1 6,1.30, 0.9711 -0.12" 
Cassava roots 11..V 1.27 a :349, o.1S, -0.041 
Cott. ,isued olwi 17.3d 1.441- 5.30(d 1.31" 0.70", 

Breed: 
Htolstein 13.9 a -1.26;11.04 0.77 0.12 
Zelo 12.11' 0.95 3.71' 0.70 0.11 

Mealns ill groupthe sate, coilpiuisoii havinig tli[[ereiit sulperscripts are 
siglifi.11tly difl,,'(lit(I' < 0.15 ). 

ficieiit t) offset the drop in roughage consumption so 
that there was n) significant difference in weight gain.
Neither of these supplements improved weight gains. 

The consutiptioii of cottonseed meal caused a 
marked increase itrotghage consumption and weight
gains. It isobvious that the protein deficiencv is the pri
marv lintitation of cane tops siice carliohvdi'ate supple
m1enllts sich as molasses or cassava did not stimulate gains
while co(ttonIseed meal caused a marked increase. 

The 1breed com)arison intdicates a significantly lower 
dr\y matter consumption for Zebus with n( significant dif
fereunce in dail, gain, thus indicating better feed titiliza
tion by the Zebu animals. 

Because of the obhviously poor performance of the 
animals supplemen~ted with molasses or cassava, only
the check animals receiving no Supplement and those 
supplemented with cottonseed meal were slaughtered 
at the termination of the experiment to determine empty 
body weight aid energy gains.

Table 4 presents a summary of the main effects from 
the data accumuiiated from the comparative slaughter 
technique. It is of interest to compare the gain in shrunk 
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TABLE 4. Nlait effects from comparative slaughter data. 

. .l ugiage Sipplhement 
Item of interest Fresh Silage Cottonse.e.d 

None Meal 

Numbcr of animals 12 12 12 12 

50a
Total shrunk weight gain, kg. 19, - 9a 78" 

35aTotal empty weight gain. kg. 8", - 15" 57' 

Reticulo-rumein fill, kg. 66 60 54u 721, 

K 5aEnergy gain, megcal. 69b 14" 19o, 

144 aCarcass weight, kg. 122", 105" 1601' 

Empty bodY composition, '# 

Fat 12.2 12.2 12.0 12.3 

Protein 19.2 19.2 19.2 19.2 

\%later 63.9 63.9 64.1 63.8 

Ash 4.7 4.7 4.7 4.7 

ad) Means in the same main effect having different superscripts are significa ntly different P1 < 0.05). 

Breed 
I lIolste-in.. Zeblo 

12 12 

32 :37 

a
12 3o" 

70a 
 56" 

55a 
 1491, 

1:32 133 

a11.3 13.1", 

19.2 19.2 

64.8 6:3.0 

4.7 4.7 



l)bod' weight an~d enmpty l)odv weight. As previously 
nloted, there was no siglificant difference iln the shrunk 
weight gains made b\ llolsteiiis anid Zebus. On the other 
hand, \heti empty bod' weight gains were measured, 
the Zcbus 	gainled significantly more. The reason for this 
is shown 	 ill the retictilo-riiinele con tents at slaughter. 
Ilolstein an imals had signiificantly greater fill than Zeblis. 
\Vhen shruiik body weight gail is the criterion of 
measuremen t, the gailn of the lolstein cattle is over
estimated 	 ill comparison to that of the Zebus. It is also 
noted that there is a significantlv higlher fill ili the sup
plemntecd 	cattle anid hence the shrinik weight gains tend 
to overevalhiate the effects of cottonseed meal. A more 
valid comparison is the empty weight gains. It is also 
noted that the Zebti animals had a significantly higher 
final body fat than the Iiolsteins. This was nmot a re'flection 
of the initial cocditioi. as the initial fat was 9.9 and 8.6 
)erce t for the Ilolsteins and Zebus respectively. These 
data clearly point out that care must be exercised ill mak
ing far-reachimig coclusions based on gain iin shrunk 
weight, unless some measure of carcass resl)onse is also 
obtai Iab],.
 

The quantitative response in empty body weight 
gain o)taine'd from adding cottonseed meal is shown in 
Table 5. With fresh cane tops, a sup)plement of 0.5 kg. of 
cottonseed meal per 100 kg. of bod' weight brought 
about an iiicrease of' 69 kg. of empty bodv weight in 112 
days, or ap)roximatelv 0.62 kg. per day. With silage, the 
iIIcrease was equivalent to al)proximately 0.66 kg. per day. 
The close agr'eemn('t iii the two valutes lends con fidence 

TAII.I.E 5. 	 (uiititative reso)nmise from a supplement of 
cottonseed meal. 

Supemn Etffect off 
IIHghagv. Cottontsee(d cottollsv,,.,d 

No' mewal Inval( 

Gain in imi)tlv body weight, kg. 
I"rcsh caI' to1 )s 0 69 619 
silage -29 15 74 

Means -15 57 72 
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I'hii, .3. /ZcbI cattid( canc topNsi) forL~1~12 da s1) 

.1.Plate Zel ct'ttiv fedcae, top) silage lphis ct'( t ,d meal] fo r 112 d s. 
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I'attIhI'htl' 5. 1lolsh'in fe(d caneI top silage for 112 days. 

Plate6. lolstein carth, fed cane top silage plus cottonseed meal for 112 days. 
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ini the use of a value of approximately 0.64 kg. per day 
as a guide to the expected quantitative response of cot
tonseed meal wheu used as a supplement to cane tops at 
this level. The average amoit of cottonseed meal fed 
per head per day was 1.4.4 kg. (Table :3). This quailtitv 
of meal produced amiaverage of 0.(4 kg. of empty bodY' 
weight gain. Plates 3 through 6 illustrate the appearanice 
of the animals fed silage aiom i and silage pils cottonseed 
meal for 112 days. The results oil fresh cane tops were 
similar. 

Heat Production and Net Energy 

In order to determine the net enlergy of the feeds 
used in this stlld, it is lecessary' to have an estimate of 
the heat production of the aiiimals. ITeat production (11 ) 
is equal to the metal)olizaleh energy in take ( NIE ) milms 
the eiiergy retained (P), ts: 

II --. NIE P 
Table 6 illustrates the procedure tised to calculate the 
heat production of the various grouips of animals. Since 
it was not possible to directly determine the metaboliz
able energy content of the feeds used ill this study, the 
values of 1.83 an d 2.8- megcal. per kg. of dry matter for 
cane tops and cottonseed meal respectively were cal
culated from literature values 1)V the following pro
ced'ure: [he mean total (ligestile nutrients (TDN) of 
fresh and en siled camne tops shown 1y .Nlorrison, is 50.5 
percent )l a dry matter basis. It is commonly accepted 
that one poI(ld of TI)N is e(ual to 200() kcal. of digestible 
energy ( I)E ). Therefore, 50.5 X-2000 - 101000 kcal. of 
)E per 100 lb. of dry matter. Approximatelh 82 percent 

of )E call be assumei to be metal)olizable energy ( NIE 
and therefore 100 11). of dry matter contains approxi
matelv 101 X 0.82 = 83 megceal. per 100 1l). Colverting 
to kilograms gives a result of 1.83 megcal. per kg. of dry 
matter. For cottonseed meal, the National Academv of 
Science shows a value equivaleut to 3.22 megeal. of DE 
per kg. omi a basis of 93 percent dry matter. This is equal 
to 2.6.4 megeal. of NIE per kg. as fed, or 2.84 megeal. of 
NIE per kg. of dry matter. 

19 



TABLE 6. Calculation of heat production. 

Fresh tops aud Silage and 
Item of iIteiest Fresh cane tops Silage cottnsted meal Cottonized oeal 

loiste,in Zel )! l Ilstein Zebu listein elb HIolsteii - ebu 

Empty body weight. kg. 
Initial 198 190 215 191 228 206 20:3 191 
Final 190 197 180 170 282 289 24 i 242 

Mean (W) 194 194 198 181 255 248 222 217 
,"75kg. 52.0 52.0 52.8 49.4 63.8 62.5 57.5 56.6 

Dry matter consumed daily, kg. 
Roughage 4.50 4.21 4.01 :3.29 5.87 5.49 5.10 4.75 
Cottonseed ineal 0 0 0 0 1.42 1.32 1.26 1.21 

Metabolizable energy consumed daily, megeal. 
Roughage ( 1.83 megcai./kg. dry matter) 8.24 7.70 7.34 6.02 10.74 10.05 9.33 8.69 
Cottonseed meal (2.84 megcal./kg. dry 

matter) 0 0 0 0 4.03 3.75 :3.58 3.44 
Total (ME) 8.24 7.70 7.:34 6.02 14.77 13.89 12.91 12.13 

Daily energy gain, megeal. (P) -- 0.05 1.01 -0.49 0.22 1.34 2.39 1.18 1.77 
Daily heat produced, megeal. (ME - P)=(H) 8.29 6.69 7.83 5.80 13.4:3 11.41 11.73 10.36 
ME/AN" , kcal. 158 148 139 122 232 221 225 214 
H/W 7 7, kcal. 159 129 14S 117 211 18:3 204 18:3 



If the !og of' the heat productiont per iit of tueta
holic body size (\W"," ) is plo)tted again st metabolizab)le 
energy intake pei 1dit ,t W" ",the results shown illFig
tire 1are obtained. The 'ale of 73 kcal. of heat produced 
at zero fcd itntake isitn with that obexcellent agreelme nt 
tained 1b'Lo fgrcei il atl earlier report at d tie con 
noilk' accepted \'a ie of 70 kcal. per kg. o! W" _'"t basal 
tIetaliSIl. The (+,se agreet 1e1t lei s sttetilgth to the 
validity of the data. 

In Figirc 2 the meat, heat prodtictioti per kg. of'\V 7"' 

for the atin als fed fresh or el siled cale tops, with and 
without cttoseed mleal, has beetl plotted againlst the 
tuetat oli/al euerg intake. It is evidlent thai the poittsiv 

represelti igtile tIllall heat productionI1,'v the four groups
of six animals fed fresh or ensiledl can e top; with or with

220 
210 0 
200 0 
190 
140 
170 

0 160 
M 150 

140
 

a 130
U 
i 120 
-
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0 Fresh and ensiled cane tops plus
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60
 

0so 'oo 150 200 250 
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kg.
 

Figiurel Deterin iation of heat produlction at zero energy' intake. 

21 



220 
210 0 Fresh cane tops
 

200 0 Ensiled cane tops
 

180 0 Fresh cane tops plus cottonseed
 
10meal
 

170 Ensiled cane tops plus
 

160 cottonseed meal
 

o'150
 

140
x 132 

130
 
U 

120
 

S110
U 

o 100 

1- 90 

80
 

M Log Y -1.8751 + 0.00186X
 
Q 70
 

60
 

O0 I I I i * | i i .. i ... I . 1 a i ! i i 

0 50 100 150 200 250
 

DAILY METABOLIZABLE ENERGY CONSUMFD, kcal,/0.75
 

Figlurel2. HIlationship heat and liltahoiz h, itgybetween pr,,duttd ,,crIt 

out cottonseed meal are described I)\' the saie equation. 
The fact that the heat produced on the silage rations 
was no greater than on the fresh canw top rations indi
cates that nutrient titilization was as good on the silage 
as on the fresh tops. The poorer response to the silage, 
therefore, must have been due to the lowered intake 
caused b)y poor palatability. One e(quation was therefore 
fitted to the data using 75 kcal. per kg. of \1'""as the heat 
production at zero feed intake'. From this equation it is 
found that energy equilil)rium caln be achieved at a NIE 
intake of 132 keal./ " 

All the information necessarv for the determination 
of net energy is now availahle. Table 7 shows the de
termination of the net energy for maintenance (NE,) of 
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TABLE. 	 The net energy for maintenance (NE,, ) of 
fresh or ensiled cane tops determined lb the
-difference trial" techniiqie. 

tIII of initel tItem,)fint.le| i el'\Fasting 
o f fei' ng

Eliulilbritimn 

Nhetaolizale ler'v iItakv, mugcal./ LIv/\V' 0) 0.1 32 
I)r\"matter intake reiuiired to sippl\ this level of 

"01 'rgvII nkt'It .k:g. i\\' 7., ( I) 0 0.0721 
Ihflt pIdIucvd, inegc;tl /daI./W" ", (II) 0.075 0.132 
Energy rtt invd. rcgugd./da\/\\'" 1P1 -0.075 0 
)ifler 'cits ( ,quililriun  fasting 

F. kg. - 0.0721 
1).metcal. - 0.075 

N,,,of the ration. megcal./kg. di\ matter - 1.04 

fresh or elisiled cane tops. On a drv matter basis, there
fore, thc net energy for maintenance of fr,,sh 01r ensiled 
cane tops is equal to 1.04 megcal., per kg. of dry matter. 
From other work it has ])eel, showtl that for roughages, 
net energy for production (NE,) is equal to NE,,/2.25. 
The NE,of cane tops max' be considered. therefore, to be 
equal to 1.04/2.25 or 0.462 megeal. per kg. of dry matter. 

Table 8 shows the results of the difference trial 
technique of determining the NE for the rations con
taining cottonseed meal. O)ne kg. of dry matter of this 
ration contained an average of 0.8025 kg. of cane top dry 
matter and 0. 1975 kg. of cottonseed meal dry matter. The 

T.BLE 8. 	 Net energy for maintenance (NE,) of fresh or 
ensiled cane tops supplemented with cotton
seed meal. 

lvr of feteding
Item of interest 	 Fasting .. E iii iiiin 

Metabolizable energy intake, megta1./day/\\ ; 
7.% 0 0.132 

Dry matter intake re(pired to supply this level of 
energy intake, kg./da/\V -s (F) 0 0.065 

Heat produced, megeal./da\/\V' 71 (11) 0.075 0.132 
Energy retained, negeal./dayi\ 71 p) -0.075 0 
)ifferences ( equilibrium - fasting 

F, kg. I 0.065 
1,megcal. - 0.075 

NEro of the ration, mnegcal./kg. dry matter - 1.154 

23 

http:1.04/2.25
http:NE,,/2.25


0.8025 kg. of catie top dry matter conitribuited 0.835 
megeal. of NE to the 1.154 megeal. (0.8025 X 1.04 
0.835). The 0.1975 kg. of cottolnseed nieal therefore con
tainis 1.154 0.835 = 0.319 megcal. Tie NE of 1 kg. of 
cottlnseed illal dr\' iiiatter th(,refore is e(qllal to 1.62 
1iiegcal. At illaiiltellauie, theref)re, calie top (tr\ matter 
isworth al))l()rximatl\v 64 l)el(clit the 'allic o(f the dr\ 
matter from c(ottolsc(d IIeal. 

Usinig Css(l'itiallv the sanie tecli( lie, it is possilble 
to deterinjin the ict eiierg fo1r produictioni ( NE,) of the 
rations co()itailiinig cottoni seed menal, silnc'C the total iitake 
wh,ei the ratio)lis were fed ad iIiIur\was (c()onsi(lera)l\v 

alb(iove the Clergv Uclequil)rium level. Two levels of ii take 
are therefore availal)le for is(.: 01ic hvel at ((uilibrium1 
aid at (dlibitum fc(ling. Tl, calculati()ns areioIcit pre
sentcd iii Table 9. The 0.8025 kg. of cal e tops illIkg. of 

TABm: 9. 	 Net eniergy for production ( NE,) of rations 
containing fresh or ei siled cane tops aid cot
tolis(ed 1meal. 

Item of intclc~1 I. 1 (.1o f 't.(ilg 

I i It il uililri Ad libitum 

I[)r\mattfl. intal,v., kg./da}\\W" F:(" 0.06[5 ().1l0 

I'.r ertaincd, nw[4t'al."d, \./\\%",7,(I' 0ll02 

lDifference I ad lihlihimI- c'quililbriolo) 

l".kg. 
1'.oi'Lctdl. 

-
-

(.0-15 
0.02S 

Ni ,,of liltli'itill. k. dlrijiuitir - 0.tt..0.(i22 

(hr\ matter ()fthis rationi cointributes 0.371 i megcal. of 
NI-,]. (0.8025 /., ) a id the 0. 1975 kg. of c(ottonseed(.-462 
iea! dryi\ matter, therefore, c)l taii s 0.251 Imegcal. 
(0.622 - 0.371 ). The NE,. of cotto inise((d meal is, there
fore, 0.251 /0. 1975 () 1.27 imegeal. per kg. of(th\'matter. 
F)r productiol above ll)ailiteliamic(, c'ale to1)(ry imatter 
iswoirtli (iil\ :36 perc'iit a is mu( as cottonisee(I ineal dry 
matter co)llpare(I to 6-perce itat mailitei ll ice. 

Table 10 presents a 5slllllar\y of the iiet energy 
vales of the feedis used illthis sttI(h: as determiied by the 
difference trial techmi(qume. For )ulrposes of comparison 
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TABLE 10. Summary of net energy values. 

Net energy for -
Feed .Mailt(lance Prod uction 

NE, NE, 

meg'al.i kg. (Irmatter 
Cane tops, fresh or ensild 1.04 0.46 

Cottonseed uueval 1.62 1.27 

mge'al./kg. as fed 
Can, tops, fresh (26.0'7 (Ir matter ) 0.27 0.12 

Cane top silage (39. 1'7 drY matter ) 0.41 (.18 

Cottotiseed meal (1)1.1', dry matter 1.38 1.1(i 

with the values in Table 10, values for other well known 
feeds are showi l )elow-': 

NE. NE, 
meg(eal./kg. dry matter 

Alfalfa silage 1.33 0.61 
Iruinnlagrass ha\ 1.01 0.419 
ltarlel, rilill 2.08 1.22 
Corn grain 2.3) 1.34 

It is evident that fresh or elsiled cane tops are compar
able on a dry basis to Bermudagrass hay in energy value. 
The cottonseed meal used in this trial had a net energy 
for production comparable to barley or corn bilt a lower 
value forI maintenjulte. 
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