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With the very intensive usage of autaDatic =.cenLLate d.ispensers, prcblems 
bave arisen with raticn caJ.OJ.latians based an milk yields. To overo::me these 
problems, a ll1lltivar:iant: estil!atian prc:x;ram was usa:i with a :mi.cro:::o:D[: to 
predict the dry matter intake of i:n::tividual c::o;.;>s. 'Il:lEse data tben were use:i 
to caJ.a.llate the requi.re:i =.cenLLates for each c:::M. The pro;ram was use:i as 
p:u:t of a a:ntplete hei:d management syst.em .irnTolvi.n:;r ~ed 
carx::entrate c:tisp=nsel:s, autaxatic milk yield n>=a.suremerrt:, an:i =t:.llruous 

~ 

autamtic data transfer an:i data pro::essin:;. Systems installed on practical A. 
faD11S have perfo:cned with very litt.l.e loss of data an:i have sho;m that they -
offer possibilities for a:nsiderable sav:in;;s in the use of =x::entrates an:l in 
lal= requ.i:cen:ents. 

IN':!rol:UCI'ICN 

In the Federal Replblic of GeD:oany, the average dairy herd size is aJ:::out l5 
c::o;.'S. Only aJ:ou:t 30% of the c:::MS are kept on fal::ms with =re tban 30 =s. 
On the larger fa.z:JIS, wbere q:portunities exist to use greater aut:anatation, 
the me.tho:i of hcus:in; has c:harged frcm tied s'"...ables to loose hoosing systerns. 
'!Wo problems on these t= are .high fee:i cost.s: an:l .high lab:Jr requi.I:arents. 
On JIOSt of the fa.z:JIS, the fa:o:rer an:l .bis wife provide all of the lal::cr inr;ut. 
'Ibere is a very .high wcrklcad, usually 65 han:s per week an:i ncre. 1\naJ.ysis 
of prt:ductian c:osts has shcwn that fee:i represents a major portion of the 
total costs, with ==trates represe.rrt:i.n nearly ~thb:ds of the fee:i 
=t.. All possible efforts have to be made to re:luce pro:lLlc"'...ion c:osts throtJg:h 
the :i.n;mwed use of eheaper an:l better ta=-prepa.re:l fee:i an:i the installation 
of ne; tecbniques to reCiuce the work load. 

REWCING WJRK IJ:lAD BY ~ TASKS 

Eecause of the high wor:k loads, :Ea:cners in the Federal Re;:ublic of GeDtany 
bave l::een wiJ.1.in3' to adopt re"; t:.echrri.ques very ear.ly. a:mcentrate dispensers 
esp;cially were readily accepte:i by JIX:Xlel::n dairy :Ea:cners. Prior to the 
deiTelcprent of o::xx::ent:rate dispensers, there were prcblems with concent:rate 
dist::d.b.rt:i.on in parl=s because of .bigh l:n.lmidi.ty. Furthel:::!n::lre, the a=rcacy A. , 
of di.st::r:il:::u ==trate by han:i was unsatisfact:cry. -

Presently, elec:tronically corrt:rolled ==t:J:ate dispensers· can be foon:l. in 
alllOSt half of the loose .halsin:; baJ:ns. N=a.lly, ~ of the 
dis;:ense...-rs takes place ab::ut: every four 'loleeks. Milk yield data an:i ration 
rect:m:Ie!:datians fJ:m Bree::lii:g Assc:x::iatians are the basis for calc:ulation of 
the ccn::ent:rate nee::led.-

H. Auel:::rlhanm=, H. Pil:kelma:nn an:i G. Wen:U., Insti'blte of llgrirul:b..lral 
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More an:l. IrDre faDDerS are d.issatisfied with this sib.lation because adjust.inq 
concentrate volumes to a neN :miJ.Jc yield takes a relatively lon;r time. 'D:lere 
are lon;r pericds of unnecessary over- an:l. un:ler-suj;:ply of c::oncent:rates. Ta· 
==ect tlle problems, efforts are being mde to shorten the inteJ::vall::etloleen 
:miJ.Jc yield detections, to instaU :miJ.Jc met:.ers in p:u-1ors, an:l. to take the. 
colle::ted. data directl.y to a mic:r=Ilp.lter for recala.ll.ation of c::oncent:rate 
rations an:l. JDaill.lal. ~ of the c::oncent:rate di.spensers. Hcwever, the 
real problem of unsatisfactory ration calo.ll.ation is not J::e.ir.g adclres.sed by 
these actions. 

Pre.sently, data on IX1Ysio1cgical an:l. nutritional ~es of the 
:i.nlividual · = are unavail.able at the time of ration fODlllllation. 'D:lerefore, 
ration calo.ll.ation for dall:y =s is based an all animals within a herd h.av:i.n;r 
the same dry matter int:ake of ~ an:l. silage. 

Yet trials in animal nutrition have sham tllat the dry matter int:aJ<e of each 
animal varies dej;:en::li.n; up:n a l1lJillber of factors related to the animal. itself, 
the corrt:ent of the feed, an:l. the feedin;r tedmique (Fig. 1). Sastisfactory 
=nsideration has not J:een given to all these factors because it is too 
exp=nsive to reco:td them all on :i.nlividual practical fax:ms or because it takes 
too :muc::h maill.lal.. time to do the ration cala.ll.ations. Ta overcane these 
problems, we have tried to i=lude the influences on clry matter int:ake in a 
=np.Iter prcgram. Ca:nbined with estirnated :miJ.Jc yields, the pro;;ram is used to 
rrore exactly calculate tlle anomt of concent:rate needed an:l. to p:rcgram the 
micropr=essor which controls the concentrate di.sp=nse:rs. 

animal feed I feeding technique 
. >;oa;y (QC:tction I (Jge"! rtnt I OM~tt!nt" """"" =an· !ändscf llodW IOndei ,_...."_ 

14 ·~Q"'l P'"9""""Y eatvmq 

I 
o:~ntent trat. 1odd.r- ""'"aOI• "'""".., ~ 

kg 
xg ·rmnu. ""'""' '/. M.JI>e..J',gO< xg I >=rs 

Im~ gs I 13 I 5,S 

750 I I 
12 700 I 

gs,h. I 
550 _, ~" -Fl ... 11 600 

'~"1" ·1: gs~h 2x4 fteoding r ,c: 
la<:t. I 2x.l htT"f 550 s.s 

"' 
gs clt2rnaw c,r 

:3 10 500 lS I <2:<l • 
2./lt ~ 

.s. I ::;: 9 !./'!. 24 2!l 2S 
a I ms = maize silage 

~ gs = grass silage 
8 J~Ja: I h = hay 

bttore. 

I f = iodder beet 
~t'riog 

" r = roughage 7 I c = concentrate 
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Results fran ·a fil:st triaJ.. with this metho:i are sha.>n in Fig. 2. 'Ibe.se 
results shCM the possibility to save con:::enLtate, on average abcut 1 kg/c:ow, 

. withcut affecting the milk yield. 'Ibe.se prel.im.inary corx:lusi= are ~ and 
should be testa:i by further .i.nvestigations in wh:i.c::h the wei.ght of the an:i.m:Us 
also is OJnSidered. Only after this m::lre extensive t:est.ing can the SCI'\Iin; of 
am:::ent:rate be assessed uri:ler real ci=tances and un:ler the same 
=n:iitions. 
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Fig. 2. r:aily :milk yield, es'"...imated. dry matter intake and roncentrate 
consumption of a c:ow 

MICR!Xl:MFUI'ER-EASED HERD ~ SYSTEM 

A practical awlication of o::znp.rt.eri.zed ration tODil!J.iation and =trate 
fee:ling can only be reache::l. if all related. factors and techniques are brought 
together. Only then can we e:xpect a reduction of work load and a highly 
autanated production system. 

Ta test such an aub:t!lated system, the canponerrt:s shCMn in Fig. 3 were 
installe::l. on three prac'-.i.cal fanrs. 'lhe financial i.nvest:m=nt was share::l. by 
the equipne.nt manufacturers, the fanners, and the Mviso:cy Center. ~ 
fJ:o:n the Institute has only been given dJ.J:J:in3" the tima of installation and for 
the use of software :Ert:m the Institute. All other worl:: has been done 
exclusively by the · farmer himself. After an experimental period of five 

· ye.a=, the entire system will be owne::l. by the farmer. 

Every farm has 45 to 60 c:ows and has two =ncentrate dispensers, :milk meters 
in the parlor, and an on-fann micr=rputer (FC). 'lhe system is l.i.nked such 
that the FC can aub:t!latically, on:::e eac::h day, receive the msa.sured milk yields 
an:i the am::urrt of =ncentrate ö.i.striruted per c:ow. r:ata receivi.ng can be 
cont:rolle::l. by a tima clock or by a m.ll.ti-task:i:ng q:erat:i.ng system. 'lhe data 
are han:ile::l. in an SQL-database •. 
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COMPUTER CEI!TRE 
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FEEDING COMPUTER ON -FARM-COMPUTER 

Fig. 3. Schematic of installe:i bel:d :manageuent systems 

PARUJUR COMPUTER 

A special program monitors the daily milk yields an:i the =ncentra.te 
COilSilllptions. A very o::lllprE!hensive print-out is prcx;iuced for the farmer's 
files in whic:h.any special situations are note:i. Colols for which milk.yield 
deviates ncre than 20% :E:ran the previCllS day er for whicb. con::::ent:rate 
COI1SUIIption deviates by l!Xlre than 10% are irxientifie:i an:i printed in an alann 
list. 

A r::r:::M calen::lar program is included as a centra1 program in the J?C. 'Ihe c:uq:ut 
of this program is printe.d at the erxi of the daily alann list an:i canpletes 
the IIC!litorin;J furx:t:ion of the system. · ' 

'Ihe estima.tion of the clxy matter :int:ake of · each r::r:::M is ~OIJDEd arx:e each 
week by a CCIIplter prog.ram. 'Ihe program is initiated manually by the farmer. 
'Ihe autana.tic transfer of the calollated cxn::EIILcate :t:ations :E:ran the l?C to 
the micrcprcces.sor-b controller q:erat:irq the =ncentra.te dispensers is 
done after confil:Jiation of the calollations by the farmer. 'Ihe transfer of 
data can be for an in:üvicl:ual. CCM or for the whole herd. · 

.A-t.~. an autaia.t.ic.data transfer of·daily milk yields by video text to 
~ Bree:din; Association is ~ tested. FollCll"tli.n; these tests, data on the 

analyze:i milk cont:.ent:s shcul.d be brought back autana.tically by the same media 
to the fann for use in ration f=W.ation. 

Analysis Of missin3" data. (Fiq. 4) for one faJ:m with manual an:i t:i.me-cl=k. 
=rrt:rolle:i data transfer shcws that the annmt of missin3" data o:::W.d be 
redJJc:ed enac:nnJSly with a mec:banically q:erated autana.tic data transfer 
syst:em. 'Ihe data also shc:M" that data losses iix:rease durirq tiJnes of high 
WCJ:k loads result:irq fran field WCJ:k. Only a fully autanated lllll.ti-t:asld.n;" 
ope.mt:i.I:q syst:em can gua:t:aittee the highest data quality an:i the lOHeSt WCJ:k 
load for the farmer. 
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a:mputer on a practical fa:nn 

CONCIDSICNS 

'Ihe folla.vin; conc:lusions can be drawn frcm the results of the installed herd 
:rnanagement systems: 

1. Autc:nlatic =ncent:rate dispensin; equiprent: will, in the future, .l::e part of 
everJ milk-prcducin; fa:nn .l::ecause it IIEkes possible the reduction of 'WOrk 
loads ar:rl the optimization of the ration dispensin; for each Ct:M. 

2. 'Ihe unsatisfactory system that preserrtly exists for cala.tla"tirq the 
require:i =ncent:rates can .l::e replaced by an in:lividual-cr:M multivariant 
estimation method which offers the q:portunity to achieve l::etter results 
with inexpensive sottware instead of VerJ expensive ar:rl unrellable hardware 
measu:reJient. equiprent:. 

3. Usin;r the rm.U.tivariant estimation method, analysis of the feed contents 
should .l::e i=lu:led in the near future. Fast methods f= deteJ::mination of. 
feed contents cculd offer a solution f= this problem. J 

4. L:i:nld.nq =ncent:rate dispensers an:i milk msters into a c:mplete herd 
nanagement. system requ:ires an autanated data ao:pisition. ar:rl data 
proce:ssin; technique. 

5. Additional prc:grams f= nx:mi.torin; of an:imal health ar:rl fertility are 
ne:::essary, as are PJ:o:!Lans for :m::nitorin; the equipnent itseJ.f. 

6. 'Ihe .l::enefits of a c:mplete heJ::d ~ system c.a.nmt. .l::e quant:i:fied at 
the m:ment:. Nevertheless, it c:an .l::e seen that there are possibilities for 
savin; =ncent:rates an:i redlJcjng werk loads as weil as ~ 
q:portunities f= improve:i :faDn managenent:. 
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