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FORTOGAL UNIVERSITY INSTTIUTES [EVELOPMENT ERUJECT
Report on Short-term Staff Assigmment

Area of consultancy:

The area imwalved with this short temm pcoject was that of teach-
ing, research and extension in the agricultural structures program.
This included both new and remodeled structures, the enwiroment and its
ventilation requirements within the btuilding and the provisions for han-
dling feed and waste to and fram livestock units.

.Specific objectives of the consultancy:

l. To aszist IUTAD in detemmining how their agricultural structures
teaching program fits the needs of agricultural students.

2. To define a research program in the agricultural structures area
.« IDTAD which fits both the Portuguese agricultural commmity
and the interest of the staff of IUTAD.

3. To evaluate the methods by which information and knowledge could
be tranaferred to the agricultural commmnity fran IOTAD.

Icentification of Portugquese councerparts:
Eng2 - Antonio Machado, IDTAD

Accompl ishments with respect to objectives of the assigment:

Area: The xrevious assigment of this consultant found
the agriculturaul structures course to be excellent. It dealt primarily
vith enviromental ocontral and planning of livestock facilities,
although it included a small amount of construction topics.

It wvas recommended that a second course be added to the structures
area dealing primarily with materials and construction of agricultural
structures. The deletion of the construction-material section fram the
erwiromental-planning course would pemit more detailed coverage of the
existing course material. It would also pemmit time for more hande-on
laboratories imwalving the principles and techniques of erwiramental
contral. The existing course could thus include a pxoject to plan and
ventilate an agricultoral building.



A course content outline was developed foz the second structures
course dealing with materials and construction. This course would per-
mit students to have a more in-depth study in this area. The laboratory
and tem projects would allow students to size components and specify
grades of materials used in the construction of the livestock building
planned and ventilated the previous semester.

The course content outline is included in Appendix B. Typiaal U.S.
construction and materials background references were supplied.

Regearch: A program for agricultural building rosearch was planned
and the proposal is attached as Appendix C. The proposal research pro-
gram has sufficient scope to xrovide the opportunity for student pro-
Jects as well as a D project. The areas of mtural ventilation and
evaporative caling are toth enerqy oconserving and essential for
improved animal performance. This project f£its the interests and train-
ing of A. Machado better than one in the structural area. It shed
make IDTAD a leadsr in the emwirommental area of agricultural buildings.

Although the origimal objective of this project was to develop a
research program in the structural area of agricultural buildings, it
was reassessed and found to be undesirable. The existing methods of
construction, readily arvailable materials and the needs of Fortuguese
agriculture did not warrant the development of a structural, wood
oriented research rogran. An erwiromental research program was found
to be more fitting to the needs of Portuguese agriculture.

Extension: As the result of last years assigment additional exten-
sion publicationi have been published. The extension publication, ER-
. 351 "Ventilagi® Natural Bn Edificios Com Dims Aquas - Vacarias®, pub-

lished last year was remrinted in a more typical Fortuguese format. In
addition, ER-311 "Estabulacho Livre BEm Qubiculos Para Vams Leiteiras”
(see Appendix D), was eted and published. Two other extension pub-
lications in tke agricultural buildings area are ready for printing and
four are outlined, discussed and ready for writing.

A most encouraging sign of comitment to extension publication
writing by IUTAD was the publishing of two additional publications not
co-authored by this consultant. The ooncept of short, answer-one-
question extension publ ications has been accepted by the staff of IUTAD.
These publications, ER-211 "Parques De Maneio Para Gad Ovino® and PP-
211 "Pockiddo Do dlo Em Macieiras” are in the areas of animal science
and plant pathalogy (see Appendix D). Rublications in other arzas, have
bsen oconsidered by additiomal staff members of IUTAD and it is expected
they will become real ity.

The University established a comittee to review policies and pro-
cedures for extension publications. This should result in a good format
for the publiations and improvement of their quality. The Extension
Service has been sham what the staff of IDTAD can d in this area and
are reviewing cooperating with the University. An IOTAD committee has



been formed to work with the Extension Service to estahlish a program
that will benefit both groups.

Identification and amalysis of problems encountered:

The problems of conflict of time comnitment found last year were
non-existent this year. No conflict of time schedule existed for teach-
ing and other projects.

The only potential problem that could yet occur is haw the FExten-
sion Service is going to react to the irvalvement of IUTRED in the exten—
glon phlications area, The reaction of the Extension Service was one
of why are you doing our work. If they realize and accept that the
cooperative effort between the two will result in more benefit to the
Portuguese famer, then no problem exists. S '

) The University can perform a valuahle service in uging its exper-
tise to write publications and assist in training Extension Agents in
subject matter. It should not becme imwalved in direct fammer contact
which would conflict with the servioces of Extension.

Futwwe requirements and proposed action:

Extension: The University should continue to puhlish informatiomal
material, meeting the needs of agricultural problems, with the asgis-
tance and coopsration of the Extension Service. Pimancial assistance is
required. Cooperative training of the Extension Agents would be of
benefit in all areas of agriculture. The University must allocate a
time camnitment for the project as well as fou writing publications,

Resparch: The envirommental area of livestock housing needs
improvement. Natrral ventilation and evaporative coal ing techniques are
lov coat methods to lover moisture levels in the ool months and lower
temperature in the hot months. Starting a research program in the agri-
cultural structures area will require a time commitment and fimancial

support,

Migd A sti:nnd course in the agricultural structures area
should be a covering materials and construction.



Itinerary of W. H. Friday
Septenber 1 - October 12, 1984

1/9 - Travel To Portugal
2/9 - Travel T Vila Real
3/9 - Office -~ Review Sheep Puhlimtion/Student Thesis-Cost of Dairy

Systems
4/9 - Cffice - m&@adon-mtetialsmnixy Free Stalls Publication/Maet
K [ ] m
5/9 = Cffice - Natural Ventilation Publication
6/9 - Cffice - Publication Peed Biwiks/Cubicles
7/9 - Cffice - Puhlication Remodel/Ventilatiny Basement Bldgs
8/9 - Pamalico - Visit Swine Fam
10/9 - Office - RFubhlication Basement Bldgs
11/9 - Gffice - Course Outline
Trayel Castelo Branco -
12/9 - Castelo Branco - Inspect Dairy/Sheep Bldgs @ Institute
Travel Vila Real :
13/9 - Office - Publications Bagsment Stahle Remodel ing
14/9 - Office - Riblications Basexent Stable Remodel ing/Seminar Extension
17/9 - CEfice = Greerhoune :
18/9 - Qffice - Ressarch
19/9 = Cffice - Ressarch
20/9 - Office - Ressarch
21/9 - Vila Real - Vixit Swine farm with veterimarian
24/9 - Office - Meeting With Extension Service/wine Ventiltation
Consul tation '
2%/9 - Office - Publications Swine Ventilation/dairy cubicles/Resea..u
25/9 - Office - Research
27/9 - Pamalicko - Visit Swine Pam
28/9 - Qffice - Research '
1/10 - Cffice -
2/10 - Cffice -
3/10 - Qffice - Ressarch
4/10 - Office - Report/meeting with/Prof. Real - extension
5/10 - Bal iday
8/10 - Office - Report
9/10 - QEfice - Brief report/Meeting with Lirector
10/10 Travel to Lishoa
11/10 Lisboa - Mseting with Luls Pereira, Univ. of Lisboa on Ressarch
project meeting w/ AID
12/10 Trawel to US
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(OURSE OUTLINE
Materials & Construction
Agricultural Buildings

I. Loads
1-External -Dead/Snhow/Wind
2-Live-Animral /material pressures

II. Materials
1 - Concrete
a - materials
b - types
¢ - mixing & placing
2 - Tile & Masonry Products
a-Tile
b - Concrete hlocks
C = precast concrete
3 ~ Steel
4 - Wood
a - properties/grades/standards
b - species
C = treatment
d - manufactured products
5 = Cther Materials

III. Pasteners - Balts, mails, welds, reinforcing

IV, Oonstruction
1 = Framing Systems
2 - Pomndations
3 - Walls & Floors
4 - Roof onstructions System=
5 = Prefab components
6 - Balow grade constructions

V. Strength of Materials
1 - Pfundamentals
2 - Bamms
3 - Columns
4 - Salection & Specifiations

VI. Hans & Specifications Project



ATTAMHMENT C

Research Proposal

“The Effectivensss of Natural Ventilation and
Evaporative Coaling in Livestock Buildings®



C=1

THE EFFECTIVENESS OF NATURAL VENTILATION & EVAFORATIVE OULING
IN LIVESTOCK BUILDINGS

Enerqy is expensive and so is ventilating highly confinad 1ivestock
buildings, Not only is the electric power usage hich to operate hich
amcity fans but the animal performance is lowered under the heat
streas, Although hich rates of ventilation minimize the heat effect,
with out mechanical methods of cooling the air, little chance exists to
Eovide a favorahle emwiromment for animal production during the hot
sumner weather. ‘

The stress on sows at farroving and reduction of plg numbers in
recently bred sows are the result of a hich temperature erwiroment.
Fotency loss in boars ig the result of temperatures over 33°C. These
factors laver the production capmbility of swine units. Bog production
in poultry declines in hot weather, as does the rate of qain in swine
finishing animals. These two animal production enterrrises could jus-
tify the expense of coaling systems.

A research effort to destermine the effectiveness of matural venti-
lation and evaporative ccaling of 1ivestock buildings would require the
fallowing imwestiqations:

l. Matural ventilation theory to determine its effectiveness inder
local conditions.

2. Perfommance coefficients to further modify natural ventilation
theoxy to fit local housing characteristics of sloped building
sites with multiple structures,

3. Bvaporative cooling system performance and desion.

4. Metecralogical data amalysis to determine air velocity and wind
direction functions on a regioml basis.

5. Temperature, both wet & dry bulb, and salar heating lcad to deter-
mine the need and potential of evaporative coal ing,

Bruce, J.M., of the Soottish Fam Building Irwestigations Unit, has
published mary treatises cn the subject of matural ventilation. These
publications set forth that both wind speed and the  thermal buoyacy
affected the air exchange (ventilation) of agricultural buildings. The
fallowing equation describes the bouyancy effect:

1+l a—_007H0
(1 200 WC) W
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This equation relates areas of opening (Ai, Ao), elevation differenc
(H), temperature, air flar quantity (V) ventilation heat exchange (1,2(
V) » conduction heat losses fram buildings (C) and the heat production ¢
the animal (Q). In addition the fallowing equations predict ai
exchange by the wind speed effect: :

V = RAD

Where U= Ulo[h&]yz

(/a2

These equations relate area (A,Al,A0), air velocity (U) and wind surfac
pressuwre coefficients (Cpe, Cpo). Computer salution of these equation
is required to determine the valume of air exchange obtained by bot
influencing factcrs.

Mitiple building arrangements have not been included in th
. predicting ventilation equations. There is a need to datermine th
modifying coefficients that allow miltiple building confiqurations
elavation differences in the complex and the effect of vegetation tha
surrounds the building site. All of these factors will add to the o
. plex camputer solution,

The rrinciple of evaporative coaling is simple. It is an adiabatic
process (no change in heat quantity) that trades the sensihle heat of
temperature for the latent heat of moisture quantity. Thus with the
absarption of moisture in the air a temperature drop occurs., The warn
dry sumner days of Portugal appears to have ample moisture halding capa-
city to laver the temperature to a more productive level for animal pro-
duction.

Mary cammercial devices are availahle that use fan power to drive
air thru a water £ilm providing evaporative coaling, To uses matural air
flow, powered by wind or temperature effects, to drive the evaporative
caling function is questionable., Natural ventilation devices could be
as complicated as cellulose pads or as simple as misting a water spray
in the path of a flow of air. Evaluation of the effectiveress of the
caling systems will require aprceciable study.

Laboratory study of matural ventilation and evaporative coal ing
requires a wind tunnel, where temperature and pressure measurements can
be under contralled, steady state conditions. Thewind tunnel can be
used for both the mtural ventilation and the evaporative coal ing tests.

Models of buildings, thelr arrangement and orientation, aan be
located in the path of various air flow rates to datemine the preszssure
distribution and flov pattern. The introduction of heat, simul ating
housed animals, could duplicate the bouyancy effect of matural ventila-
tion. Pram this type of imwestigation, replication of ventilation



‘theory, further modifying coefficients for the non-investigated building
configurations and natural ventilation air flow and pressuze capabili-
ties cvuld be determined.

The tunnel could also be used to detemmi... the effectiveness of
evaporative coaling systems. Alternative water systam injection devices
could be evalated with various air flow rate, |rressures and
psychrametic conditions. The mating of the natural ventilation and eva-
porative coaling system needs be analyzed with extreme care in detemmin-
ing the mass flow rate. Field studies should be used to verify the
model amalysis and two such locations appear to be availahle.

Instrumentation for this project needs to be selected carefully.
Large amounts of data taken almost instantly imply that autamatic data
-recording should be a necessity. Temperature, both wet and dry bulb, at
up to 8-10 values are required. The measurement of wet hulb tenperature
is in itoelf quite difficult to detemmine acaurately, but to autamate as
a calibrated vultage signal may rejuire special techniques.

Alr velocity at several locations oould be vane or hot-wire
ansananeter registered. Air or water pressure measurements may rejuire
special adaptations of manameters to corwert the data output to useful
data signals. :

The magnitude of this irwestigation is large and it might be neces-
mry to artail its scope for a FhD program. Bavever, the long range
goals in a contimiing research program would have great benefit to FPor-
tuquese agriculture, IDTAD and the researcher.



Extension Publications
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ER 351
IUTAD Série Divulgacdo
INSTITUTO U NIV ERNTAND
! [ CONSTRUCOES RURAIS

TRANGCMONTES & ALTO DOURS

E CONDICIONAMENTO

VENTILAGAO NATURAL EM EDIFICIOS COM DUAS AGUAS — VACARIAS

A. Machado* e W, Friday™

PORQUE VENTILAR

Todas os animeis produzem am
maior ou menor quantidace calor s ve-
POr de égua que fornecem ao ambisnta
que os rodeia.

Se o calor eo vapor de sgua
froduzicos, bem como o3 cheiros desa-
gradiveis, nio forem removicos cria -
-28 n0 interior do edif{cio um ambien.
te viciado prejudicial pars os snimais.

Esta remocao é@ conseguida in
troduzindo no edificioc ar fresco qus

val substituir o ar viciado exisrsnte,
isto &, ventilando.

EFEITOS DA VENTILACAD

INVERNO: Ao removermos o vagar ds
agua produzido pelos animais svitamos:

. A sua condensacac ns cobar-
tura quas pode mesmo ser acom

Assistente de Comsgruslos Ru=is ne TUTAD
s0es Rutis rz Univessidzde St Puemuc.

panhads da queda das gotas de
agua.

+ Ous ss crie um ambiante fava
rivel aa desenvolvimento s
transmissdo de dosngas.

» Que os animais suportem con-
dicdes smbientais muito dife

rentes dos valorss dessjados.

VERKQ: Ao removermos calor do ints
rior do edifisio conseguimos:

. Saixar a temperatura do esté
tulo criando condigces mais
favoriveis aos animais,

- Quae o3 aninais permanzcam mats
tempo na irsa de repousc (co
berta) quando se tratadeume
estabulacao livrs.

. Malhorar as condigGes de tra
balho do tratador.

e

P iesson Associado de Constw



COMO VENTILAR

A forma mais facil e econdmi-
Ca ds ventilar, @ deixar que a naturs
za o faca - ventilacao nmatural.

Sste sistems do ventilacdo
funciona zomc consscusncia da acgdo dw
um ou mais das seguintes factores ilus-

trades na Fig. 1.

. Pressiéo do vento soors aber
turas existsntes nas pare -
des e cobertura.

» Difsrencas de temperatura.
0 ar quenta sobe ¢ sai pelas
aberturas sxistentes na cober
turs - cumesira ou chaminds.
Movimento natural, ne senti
do ascendents, do ar quents
e humidd.

D-2

Dursmts o Verao a semelhanca
qus exists entrs &a temperaturas inte-
rior e axterior iniba o aféitc da dife
renca ds temperatura, obrigando a exis
tincia de assrturas de grandes dimen -
sGes nas paredas para que a pressac do
vento provoque a sntraca ds ar fresco
no adif{cia.

Ourante o Inverno a circula-
¢80 do ar @ provocada palas difersncas
de temperatura que ss registam entre o
intarior e o exterior do edif{cic e os
la pressac do vento nas oaredes a co -
bertura.

Quando nac ha venta a movi -
mentacac natural do ar quants s humido
faz com que o sistsma funcione.

s x

= j_ 7y T A \'
Verio Inverno Sem vente
Fig. 1 Funcionamento ds um vistema ds ventilaodo ratural

DIMENSIONAMENTO DAS ABERTURAS

FRESTA DE CUMEEIRA: Abrir s cumesi
ra (Fig. 2) com ume ires igusl a indi-
cada no Quadro I. Se os aninais sstive
ram alojedos no edif{cic durants o In
verno e Variao deve utilizar-ss a irea
reccmencaca cars estt Ultima situagic.

dz owmecira



mailto:zr@=.=nxada

Juadro [ - Araa de abertura da cumeei

ra

Inverno Verao

Vitelos o cmz d,50 mz
Adultos 30 * 9,2 *

Para que ssja resduzida a an
traca de dgua da chuva ou neve. pods
utilizar-se uma das solucSes apresen-
tadas na Fig. 3. A cumesira sobreleva
da reduz a saida do ar e por 1sso0 a
superficie da abertura deve ser supe-
rior em 50% a0 valor indicado no Gua-
dro I.

Fig. 3 Proteccdes para a fresta
ds cumeeira

Estanac o sistame gspencents
das cundicoes extariorss de temperatu-
ra & velocidads do vento, 84 podemos
obtar os valores gssejacos de rencva -

¢80 do ar se U sistems for -regulavsl.
Na Fig. 4 sdo spresentacas cuas solu -
sSus sus cermizar Semiols.
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Fig. 4 Regulacdo da superficie
pare a satde do ar

PAREDES LATERAIS: Em ambss as pa-
redes laterais devem existir aberturas
cara sntrada do ar com ume irea igual
& 22 aberturs da cumesira. A Fig. 5
mostra difersntss tipos de abarturas
que devem estar localizadas na parte
supsrior da parsde para que se evitam
a3 correntas de ar sobre os animais dy
rants o Inverno.

Para gue se obtanhs uma ma-
lhor distribuigdo do ar no edif{cia,
as aberturas devem ser conmtinuas ao
longo da parsde. As aperturas reguia-
vails psrmitem um melhor controlo em
funcao des variacies climaticas exts-
Sicres. '



Patnel ow jassla

Pain2} beasculamte

Janslas Dasculantas

Fig. 5 Difersntes tipos de aberturas nas paredss latercis

Todos os edificios destins
dos a0 alojamento da ani -

.mais necsasitam dJs ventila

¢80.

A forma mais econamics de
o fazsr @ naturalments -
ventilacao natural,

Sa o sistema for regulaval
podemos ajusta-lo em fun -

¢20 das condigoes extsrio-,

res de tempsraturs & velo-
cidads Go vento e abtar me
lhores rssultados. ’
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ER 311
IUTAD Série Divulgacdo
INNTITITO U NIVERMITARSO
oL CONSTRUCOES RURAILS

TRAS-Gt-MONTEN & ALTO oot'ne

E CONDICIONAMENTO

ESTABULAGAO UVRE EM CUBICULOS PARA VACAS LEITEIRAS
A. Machado® » ‘W.H. Frisday**

INTRODUCKO

A estabulacao livre em cubi-
culos @ um sistema de alojamento para
vacas leiteiras qus, ac contrario da s
tatulagac oresa, permita sos animais
circularem livrements dentro da deter-
minadcs espacos.

Ests sistema adapta-sebema
exoloragies os pequanas ou grandes di
MmeNsacs e relativaments a sstabulacio
Aresa tem cuatos de construgao mais
Saixos e rr:.:c.-m'::.: m80-de-o3ra,

A ESTABULACAO LIVRE EM CUBTCULOS

Neste sistama de estabulasac
8 vacaria estd dividida em quatro (4]
arsas distintas:

Area de repouso - cocerta e dividids

e cudbiculos individuais para repousc
dos animais.

Ares de exercicio - cescaserta, pavi
mentads ou nic, e a qual os animais
tém scesss livra.

———

-a—--&——-n-..m

.Krea de alimentacio - localizada num

dos limites da drss de exarcicic para
Jue a distribuicio de alimentos seja
feita por fora da instalacic.

Anexos - que incluem a sala rs ords-
nha, a sals do leits, a matsrnidsas,

0 vitalsiro & um peguano armazem para
9 Concantrada. Podemos tanbém conside

‘rar coma anaxos o fenil.palheiro e os

silos.

Camo principais caracteris-
ticas deste sistema teamos:

« A livre movimentagao gos ani
mais ras areas de repouso, exercicic
@ alimentagao.

« A existincia ce uma arss in
dividual de repouso seca e 1imoa a cual
Os animeis tém acesso livrs.

+ A distribuicic de alimentos

" feits por fora das instalacdes o que

8% tradyz numa sconomia de mio-de-cora.

- h—hhc—*-h- Usvavsises de Pongey.



. A deslocagao do animal.: arsa
de alimentacac @ nao a do trataser -a-
ra lhe distribuir os alimmntos como a-
contsce na astaoulacao orsss

. A remogido de cejectos gus
J00s ser feita manuei ou mecanicamen-

te {(astrume s6lido) Su cor via lfgui.
da {(astrume liquidc ou “chorume®).

. A sala de gruenna gus pods
¢star localizade no masmo edificio ou,
Por sxemplo, nume outra construgac ja

sxistents.

A escolha ag sistema .ge re-
mC30 a8 cejacios Tem uma influancia
muito grande sonrs os custos da cgns-
trucao @ na mao-ds-obra nacesséria ao
funcionamento da vacaria. Por iss0
soresentamos na Fig. 1 enaFig. 2 gois
measlos para 20 vacas leiteiras srojsc
tados respectivaments pera ramogio de
9sjectos por via licuida e remocao me
canica (tractor) cu manuasl.

bowd

Aros & azersisie

L

llllllll”lllllllllllllllllllllllllillll”lll
!

— :

Cotrntor do dimentagie

Fig. 1 . Eatabulacdo Livre em

-
L AaaaalN

feasa

Vo ietenede

cublculos com nemocdo de dejectos pox

'lantagms:

« 0 menussamento dos estrumes
requer muito poucs mao-da-
-gbra.

+ Ndo existem cames por sersm
incomwsiveis cor esta rise
teme ds Swrzziac ca Zmlectos,
€ Cus se trwm R gTonc.
mis de mio-de-ccra.

Inconvenientes:

» Custos de construcdo meis sle
vedos devico & utilizacdo de
pavimentc cipado @ 2 constry
G40 de uma fossa de retencic
pars o sstxumm ifmuizs,

Em zones muito Frias’é naces
siric mantsr o scifizio mais
quents.
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Especificacdes:

. Oimsnsoes dos cubisulas: . Comprimants 2o agifizig
Peso dos animais min, - 13,60 m
450 Kg 1,10x2,10 m max., - 14,30 m
580 g 1,15x2,10 m
850 Kg 1,20x2,20 m . Arss coberza/animal ,

. Largura do COITSUOr -wcee- 4,82 - 5,77 m™
cece= 2.50 - 3.00 m

. Largura do edificio . Arsa de exercicio/animal

min, - 7,10 m Pavimento em Detds - 4.5 m°
max. - 7,80 m Pav. em terra batica - 10-121'“2
ol
_%_?
Arps &8 pomene
¢
H +_
* 3
Biraire
- Ares te mrarmsie —
SR Corte B0
Niniegosrs
Cometer 4o olimnatagie
Fig. 2 - Estabulacio Livae em cublculos com remocio manual ou
mecanica ‘'do esthume.
Yantagens: Inconvenientss:

- Custas de construcdomais baz . Myita maoc-de-olrs pars a ra-
XC3, MESMO Qus 38 tratadare mocdo do astrume, cperagio
modslecso ds ume constIucac que deve ser feita diiriamen
antiga. ta.

. 08 cubiculos oo “ur cames o A uzilizecin oag cames —any
{maior confars=z.. mRics SSTTITD cos amTmis

o AZagta-ss bem 8 axcicTasims TEELZ-0¢ WS MALCT NEcEIsi

gz pegusnes <iwnedes. osge as mic-gs-cbra.


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

. Simensdes cgos zuzfculos . A astabulacdo livra acapta-

Feso cos animais -8 bem & axcloracoes de gran

. .
450 £ 1,10x2,1C = des ou segquenas dimensoss.
352 X 1,8x2,1C n - . . .

£ P . Relativaments 3 astabylagac
85C «g 1.20%Z2,2C m

presa o custo 3as instala -
. Largura do corredsT

2,i0 - 3,20 m

¢Oms @ inferior.

. Largure do adificis . Js animais 3stando sm liber-
min. - 5,30 m dade fazem sxsrcicio o que é
max. - 6,40 m aconselhavel.

. Comprimento do edificio i

. min. - 13,80 m . A remocac de dejectos poce

mix. - 15,20 m ssr feita manual cu mecinica

. Arss copberta/animal ments (tractor) ouporvia 1L
4,07 - 4,88 m° quida.

. Arsa da sxercicio/animal
Pavimento em betao - 4.5 mz
Pav. em tarrabatidas - 1:1-121112

OUTRAS PUBLICATCES DA SERIE DIVULGACKO

Construces Rurais e Condicionamento

ER 351 Vantilacdo Natural em Edifici
0s com cuas aguss - vacarias

Por A. Machado e W. Friday .

ER 221 Instalscoes pars Ovinos
Por A. Machado s J. Azevedo

ER 217 Parzuss Zs “aneio sars Saco
"udr:
- . . . . Ediclo ¢ Impressio:
fer . Asevedo, A. Mashadic Instinuo Universitdrio de Trévos-Monses e Alto Dowro

ey. Somz=is Vils Resl, 1984
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ER 211
IUTAD Série Divuigacdo
INSTIMTOUNNERMTARIO @000 =m =eee
oe . CONSTRUGOES RURAIS

E CONDICIONAMENTO

PARQUES DE MANEIO PARA GADO OVINO
J. Azvede”, A. Machado™ ¢ V. Sampeio™®

INTRODUCKO

0 meneio dos animeis, para
ssr feito com o miximo sproveitamento
(rentabilidads) da mao-de-obra deve ser
scompanhadc da construcao ds algumas

sstruturas, tais como as cercas, os be

bedouros, os comedourcs, os abrigos e
08 pargues de maneio com as respecti-
vas mengas. Nesta folheto de divulga-
¢80 vamos concentrar os nossaos astu -
dos nas pargues ds maneic s mangas ®
na sua utilizagac pelo gado ovingo.

Ry (( 183
B

a—
- gm— - =

T,
-
T —— ¥ Jh
7
4
/-
?,.
—————— P L. %

'M“W&ngnhdolﬂ?w.
** Amimsmte do Deparamento de Fitotscnia ¢ Engenimria Rora! do [UTAD.
**° Aluso estagidrio do Curso de Esgenharia Zoosicnica no IUTAD.



D-10

YANTAGENS DA UTILIZACXO DOS PARQUES DE ", Fara os animeis Dassarsm o
MANEIO E DAS MANGAS noits curants o tempo quente

. . . !lrvir ds cargus cs espara
. Facil inspeczac dos ovinoz

Sam a contacto dirscto com
sles.

- Os animais sio concuzidos
com facilidade porque circy
lam por um corrsdor ou man-
§8 muito estreita ands nao
8 podem virar.

+ O tratador esti fora da man
&8 0 que svita a transmissao
de doencas pelo calcado ae
pessoas que utivlr--ncog
tacto com animais doentes.

UTILIZACKD DOS PARQUES DE MANEIO

- Sepsrscia dos snimais em sru
pos difarentes (ovelhas ve -
lhes, borregos para vanda,
borrego para substituicio.
ect.) UTILIZACRD DAS MANGAS

+ Tosquis das snimeis. Pive.es- As mengas sdo utilizedss pars:
ts sfeito um parqus cimenta- )

40 ou um sstradc de medeirs + Anslise individusl dos ang
melhoram as condigdes de tra meis para ver o seu estaco

balho. geral.
- Apalpacio dos animeis pars

(concentragao)

« Cutrss tracalhos som sejam
O coTts Cas unhas, colheita
de amostres de sangue, fezes
1d, etc. ¢ efsctusr todooty
PO de mensuracdes necesséri.
as,

Var o estado corporal
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« Inspecgdo ge ooca para esti . Marcagcao dos animais (tatua
T4r a igade através ga cen. §9m nas arelhas, orincagem
*i¢40, Sem como o estago dss Ou marcagao no corpo)

-a

. Pesagem dos animais acultos
e jovens

« Castracio dos animeis jovens

. Corts dos cornas

« Corts das caudas

- Andlise das fimess qus foram
cobertas pslos mechos desds
que estes usem arneses mar-

cadgores

< 1,—":::4--._;.'.‘..—@'
IP2a i AT 4 V. B | 0

- e 57

AP

AN "

|- -

Freoarssic dos animais zara
seErisEs.



Vacinacdo e desparasitacao

cos animais

No seguimenta da menga pode
ser construido um pedilivio para con-
irolo das dosncas dos dedoa ou um tan
2us banheiro para contrulo. dos parasi
<as externos.
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CONSTRUCAO_DAS MANGAS E PAROUES DE MA-
NEIO

As mangas e pargues de maneio
codam sar construidos am betao, ferro
Ou mageira. Zm quelquer dos casos as al
mensces indicadas ncs dessennos ssguin-
t2s daverao sar rwspaitadas.

0 oresents estudo rsfare-ss
a4 uma nanga e pargue ces maneio a‘nmaal&
ra com capacidade para 200 animais. gs
colhemos ests matsrial por ser o mais

acessivel e ficil de utilizer pelo cria
dor.

A madeirs devers ser submeti
da a ume tratamento prévioc para que ts
nha ume maior durabilidade.




D-13

b p
qp s
4 A - --n----—-—.-----—n--n-o—‘

S q b

-l |* g

o

4 p
]




D14

S =
- coEza.d

tatl]
L

E h

N 9

p

44 hde

e
. 3 = 3
-3 -2 =

. 130 ,

I e

4
R |

lae

NN

—

[ond B

i “d

fl", ﬁ.“!

In 'l

[ J
e
J t ;;/' !u
‘ /1‘ ! 5'.1 cadd. 1"‘:'-‘]-1-5"4 —’-
Vs === .-

Pars a construciac dasta mada
1o, que & uwa hase ds trabalho para a
construcio de outros com maiores ou me
norss dimensdes. siéo nacsssirics os ma
teriais @ seguir indicados:

« 122 tibuas de 2.60 x 0.20 x°
x 0,0025 m

+ 75 postes de 1.70 x 0,08 x
x 0.08 m

o+ 4 postes de 3.10 x 0.08 x
x 0.GE =

« doostas d8 .43 x 308 x

(v

2 m

Pormenor da porta
tipo guilhotina

2 postes de 2,70 x 0.08 x
x Q.08 m
3 chapas de zinco ou fibro
cimento de 1.80 x 1.00 m
2 barrotes de 3.00 x 0,12
x 0.10 m
4 barrotes de 1.70 x 0.12
x 0.10 m
54 tijolos de 0.30 x 0.20 x
x 0.11 m
1 saco age cimento
225 Kg de areia
39 cmrEsicms
12 ¢scnas
crEgss.



CONCLUSOES

Quanto mais sficaz fora cong
trucac cas sstruturas, tanto
mais eficaz & o maneis.

A sstrutura base da mangs &
dos pargues ds maneio ssrve
PeT® todas as esoeciss ani
mais com a devica adaptacac
cas medicas. In tarmos gerais
poder-se-a prever a utiliza-
$30 aas estruturas usadas com
0 gado ovino s gado caprina.
0 matsrial a usar para a cons
trugio devers ser o de menor
Custo para a funcionalidads
Prevista. A madeirs sari o
meiz indicado, desde qus de-
vidaments tratadc pars ss con
SSIVar sem apodrecsr.
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Fode-se adaptar astes pargues
de’ travalho @ mangas a estru
turas j8 existantss, ou fazi
las em cCampo abarte, o que
geralmenta imolica naicr zas
to de matsrial.

Quanto mais fechaca for a man
g§a mais fscllmentg os animais
de deslocam no santido pre -
tendido. Para evitar gue os
animais recuem desvem ser co-
locadas barreiras de 20 cm
de altura espacacas de 1,5m.
A comodidade do tradbalho re-
qusr gue os parques estsjam
abrigedos do tampo chuvoso ou
do 30l @ 0 mais proximo pos-
sivel do ovil.
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OUTRAS PUBLICACOES DA SERIE DIVULGACAO

Construcdes Rurais e Condicionamento

ER 351 ventilagac Natural sm £difici
Os com duas aguas - vacarias
dor A. Machado s W. Friday

ER 221 Instalagdes para Ovinos
Por A. Machado e J. Azevedo

Edicfo ¢ lmprenio:
Inmingo Universidaro de Trésos-Monses ¢ Allo Dowro
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PODRIDAO DO COLO EM MACIEIRAS

C. Abreu’, A. Santos®. A. Cardoso® ¢ R. Castro**

insane Unnversing de Tris-cs-Mermms ¢ Ao Douro, Vila Resl.

wwuwm

SITUACKO

No fim do Verao de 1983 obser
varam-se lssOes nsgras no colo de mais
de uma vintena de macieiras da Quinta
de Prados, smVila Real. Esta observa-
¢ciao, alisda 8o avango muito rapido da
afeccao 20 longo do Outono .seguints e
80 sparecimento de novos casos, também
em Vila Real, alertaram o IUTAD paraa
posaibilidade de ss estar perants um
problems nove, revestindo cersa gravi
dade.

Infelizmente, o alerta e as
fortes suspsitas ds ssr um fungodo 53
16 com atacuss samprs de graves conse
quéncias, viersm a confirmar-se mais
taros, jé na Primavers de 13934. da Fag
to, sstava-ss ne presenca ds um para
sita capaz de colonizar mais de 40 fa
milias ce plantas e de causar sfucgoss
tao difersntaes como podricdes de rafz
e do cauls, murchas e ainds podridoes
cs frs=a: © fungs My

thors 03oTs

0 pomar ds mscieiras mais du
raments atingido pela doenca foium en
saio instalado am solo acido de xisto,
de textura média a fira, com porosida
de reduzica, de que resulta uma drena
gem intarna desficisnta. Tem condigdas
tamporirias ds saturacac em aguaapar
tir de 15-20 cm de suosrficis. £ manti
do sob condigoes de mapilizacio mini-
=8 Zeide o0 segundc ano de instalagas,
apenas com aolicacas de glifosato am
Maio.

As arvarss atingidas aram ma
cieiras “Granny Smith” anxertadas am
“MM 106°, vegstando na quarta folha -

plantagao em Aoril ge 1580,

SINTOMAS

0 srescimento vegstativo org
CASS3.~-80 4 Saxas NIIMals 3aTa aCulisl
simoiontas =i Fil~g Z8 Agoets, altuca



3 Que sS& 20seTvaram folnas clorcticas
sm 10% oo total das arvores atacadas
csrca os 40).

A partir zs Setambro verifi
Cou-48 Jueda crsmatura zZas <olnas cas
drvorss mais afectazcas. Ne3isaaltura o
Juscrs’ sintomatoidgico tornou-se mais
consistents, <om a axiticdo ce ume po
driocdo da casca 3ot a forma de placas
escuras, ao nivel do colo, acomoanhada
pPer uma nacrose muito superficial da
madeira subjacente (Fig. 1). Algumas
raizes exibiam apodrscimento ou man-
chas castanhas suocerficiais.

s
LT ot
7 v

FIG.1. Podridacdo colo. Necrose dos
tecidos sob a casca.

Com o evoluirda dosncga, a ne
cITER TTTTu- e mais srofunda, delxou
CB a¥IET restringida, =omoc atd@ entao.
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& Zona gm enxertia e avangou pelo tron
Co até a insercioc das primeiras perna-
das. O contorno da necrose era nitido
@ 3 casca exibia, no fim da Primavera,
algum fsndilhamentc s
- viglacsa.

z3r castanha -

A rspentacaoc fol fraca, as fo
lhas psgusnss com ocronzsaments muito in
tanso e qusda precocs.

Os frutos sram pesqusnos s a
morts das arvorss rsconhecidas como
afectacas pela pcdridacdo colo sobre-
veio no fim da Primavera |;.!l 1984,

AGENTE CAUSAL

0 agents causal desta doenca
é ue fungo que se adapta bem nos solos
pesados, humidos e com tsndéncia para
3 asfixia.

Como ja ss referiu anterior-
ments, trata-sa do ficomicsta Phytoph=
thora oaotomem (Lab L Cohn) Schrost
(Fig. 2). 0 1solaments foi feito com o
apolo do Eng. Teixeirs ds Sousa, ca s
tacao Nacionsl de Fruticultura - Alco-
baca e os rssultados confirmedos posts
riorments pelo Or. J.T. Stamps, do Com
monwealth Mycological Institute -Surrey.

£ um fungo que poda envers -
dar por uma via saprofitica no solo ou
por ume via parasitiria mais ocu menos
marcada, na dependincia ds plantas sus
ceptiveis de lhe servir de hospedwirs.
€ o caso, entrs muitos cutros, ds pe-
TRira, psssegueirs, nogueira s maran-
gueirs.



F1G.2. Podridando colo.Phytophtiona
cactonum, agente causal dsdoen
ca (x400).

MEI0S DE LUTA

Os meios de luta contra ssta
dosnca englobam acgOes de nstursza cul.
.tural, gendtica e, mais recentaments,
quimica, utilizadas isolacaments ou. am
canjunto, conscants as circunstincias.

A luta cultural assenta nas
medidas que contr.riam a ocorréncia s
a disseminagio do fungc nc pomer. Pss-
ssm pela rejeicio dos sclos pesados, cs
la destruigio, aos primeirus sintomes,
das arvorss reconhecidas como atingidas
psla doenga @ psla sliminegdc Zam cyu-
588 qus levam @ excassiva humicaca iun

D-19

tc 3as arvores: dgua estagnace, regas
@m excesso e infestantas prioximas Ja

base co tronco das macisiras.

’
Nas megdicas de natureza ge-

nEtica, imoorta destacar a existincia
ds corta-enxertos qua exisSem tolaran-
cis aos solos mais pesados ¢ menor us
csptibilidade a ests fungo,

Finalments, no tocante aos
meios de luta quimica, @ de referir o
aparscimento de fungicidas sistAmicos
Com intsrsssante accao sobre fungos do
género Phytuphthora aus podem aer apli
Cados dirsctaments ao s0lc ou em pulve
rizacio foliar. E o casc do metalaxil
e do fosetil, substancias activas co-
mercializadas em Portugal mas com hg-
mologacoes pedicas pars outros fins.

SUMARIO

- Doenca detectads em Tris-os-Mon
tas ¢ manifestads por manchas escuras
8o tronco, juato ao solo, podendo atin

8ir as primeiras pernadas, acompanha-
das por necroses suparficiais no lenha

. 1solado o agente causal, Fhyto
phthora cactorum, fungo do solo com
grande polifagia.

. Evitar instalar pomares de ma-
cieiras em solos pesadoa « mal drana-
doe; regar criteriosamente; usar por~
:a-;ax.r:os de
dade ¢ meios suxiliaras de luza quimi
ca.

menor susceptibili
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