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Rert on Short-term Staff Assigment 

Area of consultancy: 

The area involved with this short term pcoject was that of teach­
ingr, research and extension in the agricultural structures program.
7his included both nw and rmodeled structuzes, the environment and its 
ventilation requirmets within the tildng and the provisions for han­
dling feed and waste to and fran livestock units. 

Specific objeciives of the consultancy: 

1. 	 To asLst MDAD in detemining how their agricultural structures 
teading pogrm fits the -Pee of agricultural students. 

2. 	 To defin a rearch progrm in the agricultural structures area 
.'z MUD which fits both the Portuguse agricultural omnity
and the interest of the staff of M 

3. 	 T evaluate the methods 1y which infomation and knowledg could 
be tran~erred to the agricultural cnmnity fro EMD. 

Ientification of Prtuguese couerparts: 

Onge - Antonio Nachdiw, MMA 

Acmpli±sne with respe to objectives of the assignent: 

Teeddng Arm: The revious assigent of this onsultant found 
the agricultucail strucures ouse to be excellent. It dealt primarily
with eairomutal trol and planning of livestock facilities, 
altho it included a mall mount of construction topics. 

It was remzaded that a second course be added to the structures 
area dealing primarily with materials and construction of agricultural 
structures. The deletion of the construction-mterial mction fran the 
enrizrw- tal-planning course would pemit awe detailed overag of the 
eiting coure matecial. It would also pormit time for mce hand-on 
laboratories iwolving the principles and tedhiques of enir unatal 
control. The existing cours could thus include a project to plan and 
ventilate an agricultaral building. 
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A course content outline was developed for the secnd structures 
course dealing with materials and construction. his course would per­
mit students to have a more in-depth study in this area. 7he laboratory
and term pcojects would allow students to size omponents and specify
grades of materials used in the construction of the livestock building
planned and ventilated the previous senester. 

The course content outline is included in Appendix B. 7ypcml U.S. 
oonstruction and materials background references were supplied. 

Research: A progra, for agricultural building Lasear& was planned
and the propoml is attached as Appendix C. The Iroposal research pro­
gran has sufficient scope to provide the opportunity for student pro­
jects as well as a MD project. The areas of natural ventilation and 
evaporative coling are both eerg conserving and esential for 
Iapoved animal putormmnc. This projezt fits the interests and train­
ing of A. Machado better than one in the structural area. It shc."d 
make MeD a leade in the evircrmental area of agricultural buildings. 

Although the original ojective of this pojec was to dvelop a 
research rogrm in the structural area of agricultural buildings, it 
was reamsssed and found to be undesirable. The existing methods of 
cons-truction readily awailable materials and the neds of Portuguese
agriculture did not warrant the developunt of a structural, wood 
oriented research rogram. An erirormeu al research program was found 
to be more fitting to the rieds of Portuguesm agriculture. 

iension: As the resit of last years assignent additional exen­
sion puLictiown have been published. The extension publicatlc, ER­
351 lVenti1aoib Natural I :difidionu Cm uas Agas - Variasm, pub­
lished last year was rezinted in a more tyricsl Fortugeas format. In 
additionp E-311 "abulta Livre EM Cubiculos Para Vazs Leiteiras3 
(see pndix D), was cmp.eted and published. TWo other extension pub­
lications in the agricultural buildings area are ready for pinting and 
four are outlined, discussed and reedy for writing. 

Amost encouraging sign of ccmiment to extansion publiction
writing by M was the publishing of two aditioml publications not 
co-authared by this conultant. The concept of short, anrwer-ci.­
question extension publications has been accepted by the staff of MVD. 
hem pulica.ons', E-211 OPanqums Do MIhnio Para Gab Ovino and PP­

23.11 Po&i&-o D (blo b P1cldeiras = are in the areas of animal sclence 
and plant patholccr (we f:prAzd D). PubLications in other armaa, have 
been considered by aidditiol staff mrs of MMAD and it is epected
the will bee reality. 

The University estaliashed a cmittee to review policie and pro­
om~ze for extension plicetions. Td should result in a good format 
for the publications and in~zove, Af their quality. 7he Emenon 
Servic ba been shn what the staff of MM can do in this area and 
are reriewing -ooerating with the University. An M= ccmitte has 
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been formed to work with the Extension Service to estab'isi a progrm 
that will benefit both groups. 

Identification and azzlysis of problems encountered: 

The problms of onflict of time ommtment found last year were
non-edstent this year. No oomli&t of time schedule existed -for teach­
ing and other pojets. 

Me ohly 	potential problem that could yet occur is how the Fxten­sion Service is going to react to the irvwlvement of M in the exten­
sion ptiblictions area. 7he reaction of the Ektension Service was one
of why are you ing our work. If they realize and aco pt that thecoo-rative effort between the two will result in more benefit 	 to the
Plortuqem famer, then no pcoblm exsts. 

he Udnivecsity can pefom a valuable service in using its exper­tis to write publications and assist in training Extension Agents insubject matter. It should not beomue involved in direct fame contact
which would conflict with the services of Extension. 

Pkitme cequrements and eoposed action: 

Extension: The Unversity should continu to publish informatioal
material, meeting the r1ed of agricltural :obL with the asuis­ta and cooperation of the Extension Service. 

m, 
Fimnacal assistance isrequired. O~ojarative training of the Extension Agents would be ofbermit in all ares of agriculture. [he University must allocate atime oit e for the project as well as foL writing publications. 

kaarch: The environmental area of livestock housing needsiziovemt. Nkt~al ventilation and evaporative oolaing tedinues arelow cost etho to lower moisturelevels in the cool months and lower
timratxre in the hot months. Starting a research program in the agri­cultural structures area will rulre a time mitment and fiandal 

a	 ­ding: 	 A coend couse in the agricultural structures area
sourovering mteials and construction. 



Itinerary of W. E. Fridy

Sepenber 1 - Otober 12, 1984
 

1/9 -Mrael Tb Portugal 
2/9 - Mf el Th VilaPeu1 
3/9 - Office - Rmew Sheep RlicmtioVStudt Thes-Cot of DIiy 

4/9 - Office - Consulation-MterialstaAiy Free Stalls PublictiM~et 
Prof. Real 

5/9 - Office - Natural Venilation Publication
 
6/9 - Office - PubLication Feed Btmks/Cubicles

7/9 - Office - Publication Pamodel/Ventilating Basement Bld
 
8/9 - PMucih - Visit Swie ftm
 

10/9 - Office - Rblicat:4,on Baumen. Bldgs
11/9 - Office - Courm Outlie 

Traal Ca' tlo Branco ­
1/9 - Cmi:elo Brano - DmThct D.rf/S1eop Bl:ge Ine te 

TMwd. Vila Real 
13/9 - Office - Publications Baimn Stable PNmnodlLng 
14/9 - Office - Publications Bamm t Stable A umoinaed Extension 
17/9 - Office Greetou e 
18/9 - Offic - Research 
19/9 - Office - Remarch 
20/9 - Office - Iuearch 
21/9 - Vlta Feel - Visit wlin farm with veterimnrian 
24/9 - Office - mmeting with Eztemsion Se m /.ne/ Vuuriltation 

Obmmeltation 
25/9 - Ofi - Pulications Swin Ventiatio/dezy cuil*/1n&
26/9 - Office - emarc 
27/9 - Pftdi&~ - Visit Swin Phzm 
28/9 - Office - Resarch 
1/10 - Office - Tading 
Z/10 - Office - T=ddng
3/10 - Office - Research 
4/10 - Office - qom/meeting witb/Prof. Mal - exeLnsion 
5/10 - Holidky 
8/10 - Office - Maort 
9/10 - Office - Bief rageortAeeting with Drector 
10/10 Twel to moboa 
11/10 Llboa - Meting with Luis Pereira, itv. of LLba on Resarch 
12/10 Ject meeti w/ A 
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URSE OUMINE 
Materials A Cnstruction 
A~icultura1 Buildings 

r. aoe 
1-Ehtrzzl-Dead/"1a,/Wind 
2-Live-Animal/material essures 

II. Materials 
1 - Concrete
 

a - materials
 
b - tyas
 
c - mixing &placing
 

2 - Ule &Masonry Products
 
a - T.le
 
b - Conrete blocks
 
c - pecuat concrete
 

3 - Stel
 
4 - Wood
 

a - properti~es/gradeg/'otandmrcsb - opwcss 

c - trfmnta
d ­ mntac 2red pcodicts
 

5 - Othe fIhterials
 
a. - plasti/lmirates 
b - caulbVprits 
c - Ihulation 

I=. pastews - Bts, rails, weld, reinforcing 

IV. 	 (nstrw±on
 
1 - fting systems

2 - Poudiono 
3 - Walls a Floors 
4 - PAW(bnotructions Systewm
5 - Prefab ciponents
6 - Belw grad constzuctiom 

V. 	 Strength o Mterials 
1 - al U as2 - Bems 
3 - Clumns 
4 - Slection a Specifications 

VL Ras &Specifications Project 



Ruamardi Proos 

Q~he Rfectivenes of Nktual Vutilation and
W~aorative Cioing in Livestoc Buildnga 



MIE fECMEESS OF NAMUPJ VMlnATMN & LVAORATIVE =3MCLI 

INLlVEMCK BUIMLIMS 

Energ is expensive and so is ventilating highly cofined livestockbhildings. Not only is the electric power usage high to operate highcapacity fans but the animal performance is lowered under the heatstress. Although high rates of ventilation minimize the heat effect,
with out mechanical methods of cooling the air, little chance exists toprvide a favorable enwironment for animal production during the hot 
sumer weather. 

!he stress on sows at farrowing and reduction of pig nunbers inrecetly bred sows are the result of a high temperature enwiroment.
Plotecy Ion in boars is the result of temperatures over 330c. 7hesefactors lower the roduction capability of swine uits. Bqg productionin poultry dclines in hot weather, as does the rate of gain in 'swinef-iniMiAg aniumls. hen two Animal poduction enterprises could jus­
tify the expense o cooling systems. 

A research effort to cetermine the effectiveness of natural venti­lation and evaporative oclLing of livestock buildings would require the
following iwesigations: 

1. atual ventilation theocy to datemine its effectivemss under
loml conditions. 

2. 	 Performance coefficients to further modify natural ventilation
theacy to fit local housing characteristics of sloped building
site" with umlti.Le structures. 

3. 	 ERnprative cooling systm perfomance and design. 

4. 	 Meteorological data analysis to detemine air velocity and wind
direction functions on a regional bess. 

5. 	 Tmqratbze, both wet a drytulb, and solar heating load to deter­
mine the need and potential o eaporative cooling. 

Bro, J.M., of the Scottish ram Building Investigations Unit, haspublished say treatises cn the subject of natural vetilation. TepublioLnticm set forth that both wind speed and the themal bycy­affected the air exange (ventilation) of agricultural buildings. Mhe
folciing eqration de ieiv the bouancy effect: 

-L + -La 0-07 'oa 

http:umlti.Le
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This equation relates areas of opening (Ai, Ao), elevation differena(H), tamperature, air flcw quantity (V) ventilation heat exchange (1,2(
V), conduction heat losses frcm buildings (C) and the heat production cthe animil (Q). In addition the following equations predict aJ
exchange by the wind speed effect: 

Where U =10rCn C /
 
.+ (A1/A)
 

Them equations relate area (AAiko), air velocity (U) and wind surfac pressure cefficiets (Cpe, Co). Cmpter solution of these equationis required to determine the volume of air exhange obtained by botinflueclng factors. 

MRltiple building arra :ats have not been included in thpredict: ventilation equations. isThere a need to determine thmodifying coefficients that aliG maltiple building configurations
elevation dLfferences in the aplez and the effect of vegetation tha
surounds the building site. All of them factors will. add to the co 
plez opter solution. 

The rinciple of eaporative ooling is simple. It is an adiabatL process (no change in heat quantity) that trades the sensihle heat dtepmrature for the latent heat of moisture quintity. Thus with thiabsorption of moisture in the air a temperature drop occur s. The wandry . days of Portugal appears to hae ample moisture holding cap­city to iwer the tmperature to a more productive level for animal po­ducti M.. 

Many rciaL devices are available that use fan pwer driveair th=u a water film cviding evaporative 
to 

ooling. To use mtural aizflcw, powered by wind or temperature effects, to drive the evaporativeaoling function is questionable. Natural ventilation devices could be as caplited as cellulose jads or as simple as misting a water sprayin the path of a flw of air. Braluation of the effectieass of the
ooling systems will require apleciabLe study. 

Laboratocy study of natural ventilation and evaporative cool ingrequires a wind tumel, wbere'taperature and presmue measurounts canbe mmdbr contolled, steady state wonditions The wind tunnel can beusnd far both the natural ventilation and the evaporative cooling tests. 

&Ils of buildinges, their arranment and orietation, can belocated in the path of various air flow rates to determine the peuuue
distribution and flow pattern. The introduction of heat, simulatinghoued an4als, could dlicate the bouyanqv effect of natural vetila­tion. Frtm this type of iwestigation, replication of ventilation 
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theory, further modifying coefficients for the non-investigated buildingcorfigurations and natural ventilation air flow and pressure c4pUbili­
tes ould be determined. 

Mie tnmel could also be used to determL,. the effectivenessevaporative cooling systems. Alternative water 
of 

systen injection devicescould be evaluated with various air flow rate, pressures andpsychrnetic conditions. fhe mating of the natural ventilation and eva­porative cooling system needs be analyzed with extreme care in determLn­ing the mass flow rate. Field studies should be used to verify themodel analysis and two such locations appear to be available.
 
Inatrtmitation for this project needs to 
 be selected carefully.Large amounts of data taken almost instantly imply that autonatic data.recordLng should be a necessity. Temperature, both wet and dry bflb, atup to 8-10 values are reuired. The measurement of wet bulb temperaturei6 in itself quite difficult to determine accurately, but to autoate asa calibrated voltage sigal my require special tedhnques.
 
Air velocity at several locations 
 could be vane or hot-wireakter registered. Air or water pressure measurements may reluirespecial admpations of mzeters to convert the data output to useful

data signals. 

7he magnitude c this investigation is large and it might be neces­any to curtail its smpe for a MD program. Swever, the long rangegls in a corn esearch progrm would have great benefit totubum agricultuce, MM and the researcher. 
Por­
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IUTAD 
Sine Divulgaodo 

_ _ _ _ _ _ CONSTRUCOES RUtAIS 
TnA-bonO & a!To Dm 	 m E CONDICIONAMENTO 

VFNTILACAO NATURAL EM EDIFICIOS COM DUAS AGUAS -

A. HwhmdL 

PORQUE VENTILAR 

Todom as animals produzim w 
molar ou minor quantldads color vs-a 
par dmo1iu m quo fornocm so a iu nts 
qua 0 rodmLa. 

So a color ao vapor di ua 
mraduzlaos. bm com as cheirs d ma-
graldvls, nio forem removidos Cria ­
-m no interior do iodficl umambimn 
to v cliado pr judcial pare as animis. 

Ese riemoaoiconsegu a 	 in 
troduzindo no odifo lo ar fresco qu 

va1 suastlturlaa or viclado exisnt.s~o .. v mt 
ista i. 	 ventilando. 

EFEITOS 	 DA VENTLACAD 

INVERNO: Ao removerinos avapor do 
qua iproduzido Palos animam avitamos: 

A sue condensaio no cadar-

tura qua pad meomo sracorn 

~e C~~. L~ ~ 

VACARIAS 

e 	 W. Fi.dj­

panh4da 	 da doquads gotam d 

igua. 

• 	 QUM So Cr s urn amblnte fdvo 
rival ao dmsnvolviminto a 

tranumissco do doen;as. 
Quo as animals suportan con­

dl;ims ambintals multo difa 
rente. dos valorues diijao*. 

VRO: Ao ru'nvermas calor do into 

nor do 	 edlficlo conmguj os: 
.aixar a twuipratura do asta 

ub riando cona±; ios mais 

favarovois aos animais. 

Cu. as anin.i±s parwan,;,a, m ais 

tmnpo na ares do rpouso (co
birta) quando so trata durn 

stabula;Ao livr. 

Malhorar as condiC5ls doi tra 

balho do tratador. 

ZTAD Pwcio't AJ4ocind de Corut=. 
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COM VENTILAR
 

A forms mais ficil a acon6i. Ourwamt o Verio a smnalhanga 
ca do ventilar, i doixar quo a natur- qua existe entre as twneqraturs inte­
za a face - ventilado natural. rior a aXtarior Inib 0oafito dn dife 

Este Siltww do vntilcc renca do tU!aratura. obrigando i exis 
funciona ca consmuinci ca iac;cio d t n diaa . ras do grandam diman ­
um ou mmi dam saguintas factorls. s il nas paradas Para quo a prossac do 
tradas na Fig. 1. vanto provoque a antraodadl r fresco 

no adifclo.
Prossa do vento soore aoor
 
turns xistntms 
non pare - Durant* a Inverno a circula­
des a cabartur. io do ar i provocada Pralm difa rnca. 
Difl rn;as do tunparatura. do tumnpratura qua sa ragistun entr a 
0 an quanta sobs a sal palas int r or a a exterior do adificl" a as 
aborturms existentes na cober I& prosaic do vento nas parades a co -
turs - cumeeira ou chminis. bartura. 

Mrvljenrtc natural. no santi Ouando nia hi vants a movi ­
do ascendant@, do or quanta mentaoc natural do or quanta a hiam"do 
a himldd. fax cam quo a s:Lstm funcione. 

L.J0 
VriAo Inverno 
 Sm vanto 

Fig. 1 Fwwioumento do zm ataw da t'extiZao& rAtuara 

DIMENSIONMENTO DAS ABRTURAS 

FRESTA DE CWIEEIRA: Abri. a cume.n 
ra (Fig. 2) cam wem ira igual a Indi­
cada no Quadro I. So am animis motive 
ram alojdoa no Sdfi,t durenta aIn 
verno a Vanlo dova utliiar-n a ara 
zr@=.=nxada pars @M 4trn situaio F1;. *a i 

mailto:zr@=.=nxada
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Quadro I - Ara de abertura da cumeel
 
ra
 

Inverno Verba 
.)a1 
 iertur caonurs
 

Vitelos 30 cm 2 0,30 I'll2-

Adultos so • 
 0,z' 

Par& quo saja rsduzida a an 081,01 ,ju.r1
 
trdadldogua as chuva ou ne.,Poda
 
utilizar-se ume dm
as soluC;cs aoruen­
tadas na 
Fig. 3. A cuoseira subrolova
 
da reduz a sa"ado ar a por isso a
 
superficie da beortura dave ser supe-

Mor enm50% ao valor indicado no Oua­

o U" do plstice €o

81m".p-. 	 (PKC)" so seprmlanca 

Fig. 4 	 Ragulacdo da u.erfici. 
Para a saida do or 

art ae, 
 PAREDES 	 LATERALS: Em amose,pa­am 
' ~fl 	 au"r rodem laterals devnm existir aobertura. 

:aro antrada do ar con uma iron igual 
i as Iobrtur' do cumeira. A Fig. 5 
msstra dferentesatipos de aborturas 
quo dinvmi esar localizadas na parts 
superior d parade para qua So avitam 
as correntes do ar sobro os animals duFig. 3 	 Piv eot6o mp am a fiata rantso Inverw o. 

Estanuo 	 0 simstm capenoentm Pora quo me obtanha uma ma­
dam cundicem axtmrlores do tompistu- ihor dlmtrbui;ho do ar no adlficio. 
ra a volocidede do vento, ad podomom as aborturam davsm ser continuam so 
obtar as valorm amejsocm de renove - longo do paraf. Am aomrtur. ruguiA. 
ca do a sm u msitms for *mgulivoA. veoi permltm um malhor controlo m
Na Fig. 4 oe acremItadam duam solu - fun;io dam variaCom. clImiticam exte­
.-Z a m??z.±aow :tcznrms. 



WONi 

Fig.. 5en Diemj io d bnelaspa-& ltri 

SUC;ARIO 

" Todom 05 id~ficoio dsstina 

dos ac aloamennto do ani -

mole necessities do ventila 

cai. 

" A forwa moes econ6',tcs do 
a fezur i natureationto -

ventilacio natural. 

" So a sitom for regulavel 
podinin ajusta-lo am fun -

;k des candt;6s exterta-. 

rem do toveirsturs a velo­

cidad. do vento a abter me 
ihores, resultados. 
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ER 311 

IUTADSirie Divu/gapfo 
I'mM-To t -4flrIU ro 

CONSTRUCOES RURAIS 
TnA-%4,e .%o% eALTO seeme E CONDICIONAMITO 

ESTABULACAO UVRE EM CUBICULOS PARA VACAS LEITEIRAS 

A. Maahado" a W.H. Ffbda? 

INTROMuCMo 

Kro doalimentacia 
 - localizeac num 

A mtabulaC liv m b- dos lmites da airmci axarzccio Paraculas i um sistem. do aleiamento Para quo a distribuica do alim ntas sajavocas Isitairas qua. ac contri d am fait&par far d inmtala;ia.tabulaca pram., pmits &as anima. Mnexos - qua Incluem a salaee dru ma-circulrm livirm nto Oantro dm dmter- n a sale do ilt. a maternideca.mineaom aacorn. a vteleiro aum paqueno armaziu Para 
Este st..n adapts-Sa bena a concntrao.exboraecaem Podos tafim~ coflido paquenem ou grands di rar cam anexas a flll-palheirc

menmiW a rolatvamtm i eataulacio 
a as 

silos.
 
press tom'custasman 
canmru;i .mi 

A ESTA8ULACKO LIVRE EM CUBTCULOS Came princiam carettmmls.s 
ticam deitlmsimtamesm: 

N st s *itm o stabula;ic A livr em vimsn taiocmani 
a vacaria ati dividida am Quatro (4rreas dlistint~a: ­ mais ro mreasara alirnentaso. do repauso, ex rcIci 
Nre drpouso - cora a dividd . A existincia as ume aream cubculom Individuais p-r-a 

in 
regouso dividual do repauso Seca lima &qual
dam anlims. 


as animals tim acesso livm.Arm do exerTccn dasc lrta. pavi . A dimtribulac ci altmentammantada ou nic. a i qual as animais 
t! 

flts par fare dam inmtalaCep a qua"ces 1I.-rm. mmtraduz fume sacnafel 0s mi edoeora. 

- ~C~~ m m~ iu. 
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* A ahsloca¢ho do aniral.&area A hscolha do sistoma din re­
do alimentac;o a nio a do trataccr :a- as;o :ufcacau~c:os uma l fIluincla 
ra Ihe distriuir as aUmntas ccm a- muito grande sors as custos da cjns­
cantuci na astaoula;io or*$& tr'4;0o a na no-ds-abra nucessiria ac 

. A rmnoio do oijgctos qua funcionamento da vacaria. Par isso 
000a sirt i nlal ou mmOuta c in o aresanzamoss na Fig. Fi.g1 1a cois
to Cm-Ms G s61o1=3 u cor via "xui- 710ca8o1 Para 20 vacaSmliti ras :.Jec
da tantrumsa lquid: ou cnor- mns]. tados resslctivamOnts Para ramocio dm 

. A saleadsiarnna qua pace OsJuctos Por via liculda i rounoio me 
catar localizaaa no mesmo adificio ou. cinica (tractor) cu manual. 
par examclo. num outra constru coji 
existent@. 

4fel release 

Fig. 1 - Ea dabuwatime m cubZczoa come Imcio de dejeco j 

Vantagems: Inconvenientes: 

00 nanusmeto do istrumes • Custm do constru;cio mis ale 
rower multo Pouca loa-da- vedos davldo i uti 1.zajo di 
-obra. pavimento ripado a i constru 
Nic a ixsttm carois orum 0ido ma foamn do rltnln;ilo 

czr ta is. Para a astrumi .!-, z±d. 
two do -lu;k :a .nue'. . E zones mu to frian'i naces 
a ae as t.-== M R"nc. Sa ria inr a Saqfirn mi
lila do lio-da-oonin. quanta. 
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Esveci fi cac~es:
 

*Ommnsass dos cuziculzs: Comorimnto Cc ocaf 1:10 

Peso dos unimais min. - 13,0 m 

450 Kg l.;0x2.10 m max. _14,50 m 

550 Kg 1.15x2.10 m 

50 Kg 1.20x2.20 m . Area cobl.ta/anmal1 
4.82 - 5,77 m " * Largura do co ra or .... . 

2.50 - 3.00 m 

* Largura do ad cli . Area do exerfcLo/animal 

min. - 7.10 m Pavijmnto lon bltm - 4-5 m2 

mix. - 7.80 m POv. mterrabetlde 10-12m2 

C@big@. 

Area do 11111walf 

Fig. 2 - E*abutco tiv. emeubxcuoa.6 W a cio Numa ou 
wtiiA -do uhtwse. 

Vantagmns: Incanveniontes: 

* Custon do conatria, salbuz . !uita mic-d-obri pare a ne­
xcs, memo Qua so trata d ar mocia do utrume. opsaaio 

mofall ia do use conitruc clue dive *tr felt&diirianme 
antlga. tn. 

N cu lculao == =. s la .tA - =u =wit -.:­

Om±t can#=--". mu= ---- coil i 1is 

klats-se ba a ixcr asa z-, *NMs a,,na' 'ncaval 

do MMUMna ewmus. owe as mic-co-obra. 

http:1.20x2.20
http:1.15x2.10
http:l.;0x2.10
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Espe.ificacdes: SUMARIO 

.-ians6ms zos :u=.culo, .A estabula;io l±vra aaaora-

Faso cos animais a exclora6aes gran-$a bam &l 

450 K& !,lOx2.1C CBS ou Oeausnas dlimnsohas. 

55C ,& . "XZ, I -IRelativamnt ;,aszzl.tulic4
65C "s !.Zx2,C ,n 
Largur do cparose 
 a custo daz Instala ­* Largura dtocorrud. ifu-or 

i inferior.3.0 r.;6as2.-0-

2.0- ..Z0 m
 

L adificin
Largura do :s animais astando mm libier­
min. - 5.30 m dads fazem exercicio o qua j 
mix. - 6,40 m aconuslhivel. 

SCmonrimnto do edificio 
min. - 13.80 m . A remoi;o a d jectos pod 

mix. - 15.20 m sar feita manual ou mecinica 
Area cobarta/animal mfntm (tractor) ou par via 1f 

24.07 - 4.86 m quid.
 

SArea da exmrcicio/animal
 
2

P&vlsMnto w btio - 4-5 m

Pay. - atrrabatide - l0-12m2 

OUtrAS PUBLIM S DA SERIE DIVULGACAO 

Construc5es Rurats e Condictonamfto 

ER 351 Ventllacia Natural w Edif(ci 

as cam duas auas - vacariam 
Par A. ~ach a . Frid . 

ER 221 Instal,@C~ss para Ovines 
Par A. Nwhado a r. A evedo 

ER 21? Paz-uaa do* "Iasic -,armSoa 

c.- , . A wv'& 

*~K 

, A . ,. . ' 
imw Uhwsm h,l 

PAWLR 1984 
A 

Tr. ,s-Mm ne A lonDss 
e 
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ER 211 

IUTAD Sirie Divulga¢jo 
I*4't~r TOt Ml.....VllfrERW 

701CONSTRUCOES RURAIS 
TIU *lMO'IU ALTO DO3O E CONDICIONAMENTO 

dP.O U.T.. - . 1 

PARQUES DE MANEJO PARA GADO OVINO 

J. A lode.A. .Madio" & V. Sam 

INTRODUCAO bodouros. as comeuourcs. amabrios a 

D memnlo dos animsls, pare os parqums do msnelo cam as rempcti­
smr fmito car a miximo aproveltamento yam mangis, Neste folhato dl divulga­
(r-ntabilidads) do mio-do-abra dove ser ia vaw concentrar os naimom mstu ­

acompanhado da contiruio do l1gumms dom noa parqumm do mn.ia a mangam 
astruturam. tais cam as crcam, as be no sua utilzao polo Sa ovino. 

Anmone do Demmm 6 Zootsc do IUTAD 
A"inm do OqoCrm d Fho" emJaEnuuia am doL-rAjD. 

-Abas umeiki do Cunm do Esinbuuh Zbo.iow no ILTAD. 
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VANTAGENS DA UTILZACAO DOS PARQUES DE 

MANEIO E OAS MANGAS
 

* Fidcl ±nspe;ho aos ov no. 

sM a contacto c -actocm 

ele. 


Os animals ma confirm 

Carm faClidmade Porqum cmu 
lm par um caorrador ou man1 

9a multo @stralta ends nio 

s0Podmw vi "r. 

.0 tratador astj fcra da man 
9a 0 QUa vita atranwmmss 

do do .Maspolo cal;ado do 
Pase"a qui dstveramincon 

tafto crn anlis doentes. 

UTILIZACO OS OS DE MANEIO 

- SPaaragk dos anialsM gnu 
por dirfemnta (ovelhas v@ -

lhaa. bonras pars vlnda. 
barraeo Par subtltul;io. 
act.) 


- ToSQuqulam
dmanimi. P ?a.ig­
tomfeltto uM partwe clwmenam. 

do Ou um ostra do mae 
malhorm as condl¢ies do tra 
baho. 


Pa as ani-nals -assarem a 

noltm durantm 0 tm!a quonto
 

terv r do odea.igdi asoara 
(concentradaic) 

Outras trzalh s Coma sJL. 
0 =-a cam unhemo Coah-lts 

do lstrau as sangue, fazes 

tc. a fectuar todo atl 
Po do mnurna;os nfcessirl. 
a. 

UTIL1ZACODASMANGAS 

Amnga s utlUzadmm pars 

Aniline individual dos an, 

mei pars var 0 SGu datado 
garal. 

Apalpaja dos animals para 
ver C Stode corporal 



InsIp.o~ho di Ooca para 9stj MarcaCAO dos aniMals (tatUa 
mor a ldmdg atravis a Cmn- gail nag orelhas, brincagem
t'4iiO- Own c-C-1 0 astaco cgs Ou nwrCai;io no corpol 

Pgsagam dos animals adultos 
a jovwim 

*Catra~ia dos animals Jovens 
*Carts dos carral 
*Cart. das cauds 
*Analss ass fumes pusform 
Caburtaa PNub, MaCIas desde 

Li pum mt@s usm anmsm mar­
cadares 

Pruoara~io dog animals aWrg 
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vaclnaioa*desparasaci;io CONSTRUCAO DAS MANGAS E PAROUES OE MA-
Cos animals NEO
 

AS manges a Parcuss do mangle 
Dodem ser construidos am betaO. ferro
 
ou madelra. Em qualquer dos cases as di 
monstes indlcadas nas dleamnnos Sijuin­

.as dave"io sar rarspoltacas. 

- 0 oa emnte astuoo remrm-so 
a uma mange a parque as manlo am madmr 
ra com caPacidade pare 2o0 animail. Es 

, _olhamos 
 Sete material per ser o maim 

aceSmivil a ficil do utilizerpolo cria 

No Segulmento da mange pads 
sar contrudlo um pid1~lvlo pare con- A madaer divan' sir subimutil
tolo dam doincva dom ddoi ou um tan 

- da a ume trataimento privic par@ qua to
ui banheiro pare controlo 
* 

doa pareil 
" tMe ume maar durailided. 

.as
exU.ne'
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a.I 

Iij 

" 
91 

v 

Z7~ 

C=-

I . o'I 
a 

II 4	 -. 

PorWmrnor do poa 
a canrce Porwwnr do par't 

t:LRo 9u:Llhotlna
 

Pam'I a canstruck,1 dust* mod • -Ialel do 2.70 x M aOx 

Ia qu o Lr hom ed ot rablho p rs a x 1.0 5m 
con srurio do ou rao c amnm~ilor s u me . 3 ch aiasld oz:ln c. ou fi1=o 

n o m vl d i nsi l l s sil si c n e csl l { l Oas a s m e C: i e nto d oI 1 . 80 x 1 . 00 m1 

tor i mi a I egu lz:L n di l lols: 	 2 1 er"o tll doi 3 .00 x 0.12 

x 0.10 m
 

. 4 baerratesi do 1.70 x 0:.12 
•122 	 ti uas dom2.60 x 0.20 x - x 0.10 m 

x 0.0025 m . 54 tLjolds dol030 x 0.20 x 

7. posooi do 1.7C: x 0.03 x x 0.11 m 

x 0.08 m 	 . 1 sco an cmento 

• 4 P~ostonld oe3 10 x 0.0 8 x. 225 Kg ~l d a elm 

x,-C. 3 m 	 .i's 



D-15
 

CONCLUSOES
 

QuantC mais oflcx for a cons Pods-sa adaptar Situs perials 
trUCio das astruturas. tanto de" :raoalho a mangas a astru 
eiss eficaz i a manala. turas Ji *xistentes, ou fazi 
A astrutura taa Ca mango 14sa am camoo eaer-to. a qua 
dos parusas do ,analo serve uralmanta imnlica maicr las 
Pme todas as auMiCin ani to do material. 
msis cam a davida eaadtacia Ouanta maia fechada for a man 
as ma sias.cn tarnos gereis g8ais acic..man:a as animais 

Podmr-ms-i praver a utIliza-
 do dumlocam no santlo pro ­
lo easastruturas usadas ca, tmndido. Para evitar qua as 

o gado ovino 6 gado caprin. animais recum davem mar co­
o material a user pare a cons locadas barireas do 20 cm 
truico divar mar a do manor do eltura emaupadas da 1.5m. 
custo pare a funcionaliudad A comodidads do trabalho re­
pruvista. A mdaLra sari a quar qua 0s Parques mstgjem 
MaU indicaWo. deada qua do- bri9edos do tMo chuvaso ou 
vIdimten tratade pare ma con do Sol a mains PrdxMo pom-
Server am apodrecar. sivel do ovil. 
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OUTRAS PUBLICACCES DA SERIE DIVULGACAO 

Construcdes Rurais e Condlcionamnto
 

ER 351 	 Ventilagio Natural urn Edifici 
as camn duas iguas - vacaria. 
Oar A. Mzciwdo a W. Friday 

ER 221 	 Instalav,5.s para OQtinas 

Par A. M2ohdoa J. Azevedo 

Awkm U(iwumh ar Tmo,M~ e Abe Daw 
Mek AmL 1914 
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,'.::,, . -.- - .-. ':-). ; " . . : .IUA 
PODRIDAO DO COLO EM MACIEIRAS 

" C. Abmou', A. Santos*. A. Cardoso' . R. Castro 

humans Uumwswui do Tnl.-a~m.M e A Omm . Vas PAM. 
kasam SUPwM , qnnn. Ldos. 

SITUACAO 

No fim do Veire do 1983 oser 0 pomr do macli.ras maLs du 

varim-eo less nip..s no col as mais ramento atingida pola donga fol um an 
do Lmo vintnrt do mcisiras do Quinta solo instalado sm solo icido o xisto, 

do Pzrsd , sm Vila Real. Esta observe- do textura midia a fina, corn orosida 
;ao. oliada so evan;o muito rapido da do reduzida, do due resulta ure drona 

afiaco so longo do Outono sguints a im interne deficienta. Ten condi±;45s 

s0 aparecimento do novas cases, ta:nbimn tmwparirtas do soturacio sm ique a par 
m Vila ReeL. slartarm a IUTAD oarea tir do 15-20 cm do suoerficia. Emanti 
possiil"ldado do as star p-rants um do set condlt;iul do maoil±zagio mini­

problems nova, revestindo corts grav± !no dosdoa 0sugundoZ ano do 4.Tntalzzic. 

dads. avnas can aolicaao do glifosato am 

Infuoizmenta, o alrtsa *as Maio. 

fortes suspoitas do sir um fungo do so As arvares atingidas aramma 

lo cam otacusu sw re di gr ves conse cloiras "Granny Smith* anxsrtade. em 
puinciam. visran a conflrmar-ss mats "MM 106', viogtanda na quarta folha 

tame.. ji na Primavera dI 1984. Oofac planta;io em April an 1980. 

to. astavi-se no prosenga do um oarl 

sita can-and colonizer ima do 40 fa 

mLla. as planzausado causer ofucC6is SImoi'iAs 
tic dlft mt s coa podrIdis do raiz 

a do caul. m, has s olna padridi.e 0 cr-ocimonto vagetativo oro 

do -Pr- z fungo zWPhp..rCr CA&=-Nsioa taes normoia oars ocuaos 

:amt: ~~~~~~~t &~o:-±ts. .sd Z=-3 
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a,. wi so :-sa-"jarrn olnas alordzcas i zonaa. mnxrtia a avan~ou polo tron 
i10% 0 total dars irvorrs atacadas Co ati ' inservio das primuiras perna­

(.arca an 40). da. 0 contorno di necross era nitido 

A part.r amSaimmro verifi a a casca ixibia, no fim do Primavera. 
Cou-sa zumda osmatura Cas -'!nas ass alum fndillhamnt:o a. :cr camtannm ­

irvoars mais afecaoas. Na3sa a1ura o - violicea.
 
-uJadr sint mat=cl co tornou-sa mnes A ruI mnta-.,o fo± Inca, as to
 

consistenti. c a 
ax4-io ca tma po 1has piquenes cam cronzmannto muito in 
drioja a case s= a forms do placai tonso a quade prcoca.
 

escuros, ao nveI do coo. iccwannada
 Cs frua main piquanos i a 
par umanicros muito superficial do rts d aesevorus raconhacidas co0M 
madirO subjacnte (Fig. 1). Algum s afictadi.poal pdridio do cola sar­
raizes exiblam apodrocimmnto ou man­ vilo no ftim di Prlmavera di 1984.
chas castanhas sucorfircais. 

j 
AGNECAUSA 

, .. .a-. 
C - S agents causnal dista doin~a 

L" fungo quo ma adIpt&barn nos solos 

arnados * hirnidos a coam tandinci pirs 

asI'fix~a. 

Cam ji so refrlu ant or­
menta. trata-si do ficomicita Phyoph­

- thom aotonqj, (Lob 9 Cohn) Sctiroat 

(rig. 2). 0 iramanto 101 feito cam a 
, polo do Eng. Taixeir a Souse. 0a .s 
taCia raclonal do Fruticultura - Alta­
,ca a an resultados confirmaga posts 

o ametolo Or. J.T. Stais, do Car 
-- '-,al Mycological Institute -Surrey. 

um fungo qua poda anvani -
CA dir par umin via saprofitica no solo ou 

par u.m via parnsitiria mii au monos, 
.WIG.. Podridia do cola. .9ecroa do* flircada. na deairdifcia do plantan sun 

tac•ad sb a cases. ciptiveis do iha servir do hoapadoira. 
C a evoluir don;i. nme 9 a caso, ltra muitor outros. d pm­

c-m =Tn.u-so mis rofunda. di:xou ralm posseguaira. nogualni a morn­
cm am--= rastr-Injda. coma iti rmio. guairo. 



-- 
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-

FIG.2. 	 Podridiodo colo.Phytop.Wwo 
c=tMan,agents casal dadon 
98 (400). 

MEIOS DE LUTA 


On mains do lute contra eas 
doenca enlabawn 4lc;6@5 do naluro, ul.i 


tura., genitia a. mis rrcansm.t.m, .. 
qui lca. u ±:L:Lzoa .".-olml e ou. 


coni unto, conscan as cirunstinc.as. 

A lut 	cultural assents n--


madidas quo contrrn1m a =crrina a 
a dissmInGIM do fungo no Pomor. Pam-
rom pala. r jeu io dos solos pos4a. an 
la dmtruiio. aos prlrnmas sintoma * 

dos arvaram rconhcida cam atingidas 
Pala dooaca a Pala amlminecio cm.-mdn 


no we levem i acesmive "Untfs jun 

to mas 	irvores: igua astagneda, regs 

en excasso a infeatantes pirxr mma Ja 

base co tronro das macisiras. 
Nas madidas de naturoza gio­

de o=zta-anxertax, cue ax~sn :olarin­
ca solosmispgod mnor susp m 
captibilidadu a ests fungo. 

Finalments, no tocanto ads 

mis do luta quimica, i do reforir a 
aparecinmnto do fungicidas sistinicos 

corn intermsants ac;o sonr fungos do 
genmro P tvphth-:'acue podom sor api 
cwMs dirctaenentm ao solo ou en pulve 
riza;io follar. C o caso do metalaxil 
a do fosatIl. substincias activam co­
morcializadas en Portugal mar cam no­
mologm;am pedidas par. outros f ins. 

SUARIO
 

• Doo dotocrada mTrias-o-o 

ta a Miastada por macha secures 
no tronco, jumto s solo, podando atin 
Sr as 	pri,-ira pemadas, aclq.la 
&ds par necroses superficia- no lenho. 

. Isolado o agents causal, PP ,yt 

phthrea catoum, fungo do solo corn 
grand* polifagia. 

Evitar in talar pomares do ma­
ciairs as solos pesados a aol drana­
dos;,ragar criteriosnmm-; usar por­
ta-anzrtos do mnor susceptibili 
dads s mios auriliara do luta quini 

ca. 

http:cirunstinc.as

