
PURDLJE UNIVERSITY 
International Education and Research. 
International Programs in Agriculture 

PORTUGAL UNIVERSI:TY 

DEVELObPMENT PROJECT 
(Contract AID/NE-C-1701) 

REPORT ON 
SHORT-TERM STAFF ASSIGNMENT 

Submitted by 
DR. EDWARD D. CARTER 
Waite Agricultirral Research Institute 
The University of Adelaide 
Glen Osmond, South Australia 



PORTUGAL UNIVERSITY INSTITUTES DEVELOPMENT PROJECT 

(AID Contract--AID/NE-C-1701) 

REPORT ON 

SHORT-TERM STAFF ASSIGNMENT 

at the 

Universidade de Evora 
Evora, Portugal 

May 8 - June 6, 1982 

Submitted by 

EDWARD D. CARTER 
Department of Agronomy 

Waite Agricultural Research Institute 
The University of Adelaide 



PREFACE 

Por tuga l ,  l i k e  many c o u n t r i e s  of t h e  world,  ha s  a s e r i o u s  d e f i c i t  
i n  human food and l i v e s t o c k  feed product ion  which h a s  been aggrava ted  by 
l o s s  o f  h e r  co lon ie s .  Though massive impor t s  o f  wheat and f eed  g r a i n s  have 
g iven  temporary rel ief  t h i s  is no long-term s o l u t i o n .  To r e c t i f y  t h e s e  
s h o r t a g e s  more a t t e n t i o n  and f i n a n c e  must now be devoted t o  t h e  a g r i c u l t u r a l  
s e c t o r .  The emphasis must be on i n c r e a s i n g  s e l f - s u f f i c i e n c y  i n  human food 
and l i v e s t o c k  f eed  product ion.  Hence it is most a p p r o p r i a t e  t h a t  Po r tuga l  
n o t  on ly  mob i l i s e s  i ts own r e s o u r c e s  i n  r e s e a r c h  and development i n  t h e  
a g r i c u l t u r a l  s e c t o r  bu t  a l s o  draws on a p p r o p r i a t e  technology and exper ience  
from anzlogous e c o l o g i c a l  zones o f  t h e  world. 

The US A I D  program of a s s i s t a n c e  t o  t he .  Un ive r s i t y  o f  Evora  is 3 : f i n e  
example o f  f o r e i g n  a i d  and US A I D ,  Purdue Un ive r s i t y  and t h e  9 n i v e r s i t y  of 
Evora a r e  t o  be commended f o r  r ecogn iz ing  t h a t  sou the rn  A u s t r a l i a ' s  a g r i c u l t u r a l  
technology,  and exper ience  is h i g h l y  r e l e v a n t  t o  t h e  Alen te jo .  

With t h e  p r o b a b i l i t y  o f  Po r tuga l  j o i n i n g  t h e  EEC i t  is obvious t h a t  
t h e  f 'uture o f  t h e  A len t e jo  l i e s  i n  r a i n f e d  animal product ion ,  *especially 
sheep-meat product ion.  Thus t h e r e  is an u rgen t  need t o  examine problems 
o f  p a s t u r e  and l i v e s t o c k  product ion  and t h e , s c o p e  f o r  improved c rop - l i ve s tock  
i n t e g r a t i o n .  I n  t h i s  r e s p e c t  t h e  A len t e jo  is f o r t u n a t e  i n  having  great 
scope f o r  p a s t u r e  improvement and i n c r e a s e d  l i v e s t o c k  product ion .  Legume- 
based p a s t u r e s  and fo rage  c r o p s  w i l l  n o t  on ly  improve l i v e s t o c k  product ion  
b u t  a l s o  raise s o i l  f e r t i l i t y  and consequent  y i e l d s  o f  c e r e a l  c r o p s  i n  t h e  
r o t a t i o n .  

The b r i e f  i n t e r i m  r e p o r t  t h a t  fo l l ows  r e p r e s e n t s  a broad a p p r a i s a l  
o f  some impor tan t  a g r i c u l t u r a l  r e s e a r c h  and development needs o f  t h e  A len t e jo  
w i th  p a r t i c u l a r  emphasis on t h e  pas tu re - l i ve s tock  s e c t o r .  I have avoided 
r e p o r t i n g  on well-known and r e l t i t i v e l y  s t a t i c  phys iographic ,  climatic and 
edaphic  f e a t u r e s  o f  t h e  A len t e jo  and have concen t r a t ed  on those  a s p e c t s  
r e l a t e d  t o  t h e  dynamic pas ture-crop- l ives tock  farming systems and t h e  
p o t e n t i a l  f o r  change. 

My first v i s i t  t o  t h e  I b e r i a n  Peninsu la  was i n  May 1973 t o  review 
t h e  FA0 pas tu re - l i ve s tock  work based a t  F inca  "La Orden1I, Badajoz, Spain. .  
I r e v i s i t e d  southern  and sou th  west Spa in  (Extremadura) and t h e  E lvas  Research 
S t a t i o n  and sur rounding  d i s t r i c t s , i n  May 1974. My v i s i t  t o  Po r tuga l  (and 
Spa in )  from May 9 t o  June 4 ,  1982, r e i n f o r c e d  earlier impress ions  o f  t h e s e  
r e g i o n s  and my t r a v e l s  i n  t h e  A len t e jo  have g iven  me a c l e a r  p i c t u r e  of t h e  
e x i s t i n g  and p o t e n t i a l  l and  use  and some o f  t h e  r e l a t e d  agronomic, economic 
and s o c i a l  problems o f  t h i s  reg ion .  

S ince  my first v i s i t  t o  t h e  I b e r i a n  Peninsu la ,  I have been impressed 
by t h e  marked e c o l o g i c a l  a n a l o g i e s  between t h e  Extremadura o f  Spa in ,  t h e  
A len t e jo  o f  Po r tuga l  and South A u s t r a l i a  and I r e a l i s e d  t h a t  sou the rn  
A u s t r a l i a  had a g r e a t  d e a l  t o  o f f e r  i n  t h e  s c i e n c e  and technology of  land  
c l e a r i n g ,  p a s t u r e  improvement and g e n e r a l  t e chn iques  r e l a t e d  t o  cereal and 
l i v e s t o c k  product ion  and i n t e g r a t i o n  o f  t h e s e  e n t e r p r i s e s .  

The background and terms o f  r e f e r e n c e  f o r  t h i s  consul tancy  a r e  
inc luded  a s  Appendix A .  I was g iven  permission t o  be a b s e n t  from my 
Un ive r s i t y  du r ing  t h e  four-week f i r s t  term vaca t ion  and my i t i n e r a r y  i s  
d e t a i l e d  i n  Appendix B. 



The v a r i o u s  m a t t e r s  r e f e r r e d  t o  i n  t h e  terms o f  r e f e r e n c e  are e i t h r  . 
covered i n  t h i s  b r i e f  r e p o r t  o r  were covered i n  my seven  fo rmal  s emina r s  
and a s s o c i a t e d  d i s c u s s i o n s  h e l d  a t  M i t r a ,  E lva s ,  Fon t e  Boa and Lisbon. Tc 
avoid  con fus ion  i n  t e rminology  t h e  d e f i n i t i o n s  of  p a s t u r e ,  r ange l and ,  
f o r a g e  c r o p  and fodde r  are shorm on page v .  

I t r u s t  t h a t  t h i s  b r i e f  r e p o r t  w i l l  f o cus  a t t e n t i o n  on some s e r i ou :  
c h a l l e n g e s  t o  a g r i c u l t u r a l  r e s e a r c h  and e x t e n s i o n  i n  t h e  A l e n t e j o  and i t  
i s  hoped t h a t  t h e  comments w i l l  s e r v e  as a g u i d e  f o r  more-de ta i l ed  d i scus :  .or: 
i n s p e c t i o n s  and d a t a  c o l l e c t i o n  i n  t h e  A l e n t e j o  which I hope t o  unde r t ake  
i n  t h e  s p r i n g  o f  1983. These w i l l  form t h e  b a s i s  o f  a more d e t a i l e d  repor  ; 
a l o n g  t h e  l i n e s  o f  Carter (1966, 1974, 1978) .  

My t h a n k s  are due  t o  t h e  many p e o p l e . i n  P o r t u g a l  who he lped  me t o  
f ' u l f k l  my mi s s ion  and t o  make my s t a y  bo th  u s e f u l  and e n j o y a b l e .  I am mo:; 
g r a t e f u l  t o  t h o s e  pe r sons  l i s t e d  i n  t h e  I t i n e r a r y ,  and any who may have bc ?n 

- i n a d v e r t e n t l y  o m i t t e d ,  who gave  o f  t h e i r  time and knowledge. 

I am e s p e c i a l l y  g r a t e f u l  t o  P r o f e s s o r  Ar io  Lobo Azevedo, Rec tor  o f  
t h e  U n i v e r s i t y  o f  Evora ,  f o r  h i s  h e l p  and encouragement;  D r .  John Sander: 
Purdue U n i v e r s i t y  r e p r e s e n t a t i v e  a t  t h e  U n i v e r s i t y  o f  Evora ,  f o r  h i s  
c o n t i n u a l  gu idance ,  f r i e n d s h i p ,  t r a n s l a t i o n  and f o r  making a l l  d e t a i l e d  
a r rangements  i n  P o r t u g a l ;  P r o f e s s o r  C a r l o s  P o r t a s ,  Head o f  t h e  Agronomy 
Department and D i r e c t o r  o f  t h e  Mitra Experiment S t a t i o n ,  f o r  making v a r i o ~  ; 
ar rangements ;  Pedro S i l v e i r a ,  Ermelinda P i n h e i r o ,  Rosa r i o  O l i v i e r a  
(Agronomy Depar tment ) ,  Afonso de Almeida and Manuel Cancela  dVAbreu  (Anirn~ . 
Sc i ence  Depar tment)  a n d p r o f e s s o r  Mariano F e i o  a l l  o f  t h e  U n i v e r s i t y  o f  Evc - a ;  
P r o f e s s o r  D r .  P e r e i r a  d a  S i l v a ,  D i r e c t o r  o f  INIA; J o s e  Barbas Guer ra ,  
D i r e c t o r ,  and David Gomes Crespo, Chief  o f  t h e  Department o f  Forages  and 
P a s t u r e s ,  o f  t h e  I N I A  P l a n t  Improvement S t a t i o n ,  E lva s ;  . D r .  Joao  Ramalho 
R i b e i r o ,  Head of t h e  N u t r i t i o n  Department,  I N I A  Na t iona l  L ive s tock  S t a t i o r  
Fonte  Boa; J o s e  Almeida Alves ,  I N I A  Coo rd ina to r  o f  t h e  PROCALFER program; 
Joaquim Dordio and h i s  d e d i c a t e d  PCAA s taff  f o r  showing and d i s c u s s i n g  t hc ' . r  
World Bank development work i n  t h e  A len t e jo ;  Teodosio  S a l g u e i r o ,  PACP 
Department o f  Rura l  Ex tens ion ;  and Andre Dordio,  Chie f  o f  t h e  D i v i s i o n  of 
Animal Feeding,  MACP. 

F i n a l l y ,  it i s  a p l e a s u r e  t o  r e c o r d  my t h a n k s  t o  t h e  US A I D  Missior: 
i n  Lisbon and Purdue U n i v e r s i t y  f o r  p r o v i d i n g  f i n a n c i a l  a s s i s t a n c e  t o  
e n a b l e  me t o  unde r t ake  t h i s  Consul tancy i n  P o r t u g a l .  

g2L-d 2. a.Q& 

EDWARD D.  CARTER 

Department o f  Agronomy 
Waite  A g r i c u l t u r a l  Research I n s t i t u t ?  - -  
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v. 

DEFINITIONS OF PASTURE, RANGELAND, FORAGE CROP AND FODDER 

While there is no universal agreement on terminology, the following 
definitions apply to the terms, l i s t ed  below, tha t  are used throughout the 
report. 

(i) Pasture: A dynamic community of plants subjected t o  the various 
influences of the grazing animal (treading, defoliation, recycling of 
nutrients,  dispersal of seeds). The pasture may be a mono-specific 
sward o r  a complex community of many genera and species. The general 
term embraces the f u l l  range of environments, e.g. from steppe range- 
lands t o  mountain meadows. 

(ii) Native Pasture : Pasture dominated by indigenous perennial species 
(but often with associated annual species.), including both climax and 
disclimax pastures. 

(iii) Natural Pasture: Volunteer (or spontaneous) pasture resulting from the 
ac t iv i t i e s  of man and his  grazing animals but without a r t i f i c i a l  sowing. 
Natural pasture i s  commonly characterized by dominance of annual species, 
frequently naturalized species introduced f r ~ m  elsewhere. The volunteer 
species may be the same species as  are frequently sown, e.g. Medicago 
tmmcatuza and Trifoziwn s u b t e m e w n  which have spread naturally i n  many 
areas of southern Australia. 

(iv) Sown Pasture: Annual and/or perennial species sown (usually with 
f e r t i l i z e r )  t o  increase the livestock carrying capacity of the area. 
The process i s  also referred t o  as pasture improvement when one or more 
species is introduced ei ther  on cultivated s o i l  or into native or  natural 
pasture. 

(v) Permanent Pasture: Pasture developed by sowing perennial species with ' 

o r  without associate annuals and usually i n  higher-rainfall areas. The 
perennial species confer s t ab i l i ty  of botanical composition but do not 
necessarily increase pasture productivity. 

(vi)  Rangeland: Arid-zone pasture (including steppe) dominated by perennial 
species and unsuited t o  cropping because of a r id i ty  or  steep and shallow 
soils :  generally not capable of improvement without exclusion of grazing 
animals, and furrowing, p i t t ing ,  etc . ,  to  col lect  seed and water. Although 
ecologically possible t o  improve by oversowing appropriate species t h i s  is  
generally economically impracticable. Conservative stocking i s  obligatory. 

(v i i )  Forage Crop: Green crop sown t o  supplement normal pasture and frequently 
cut and carted t o  feed livestock. These forage crops may be sown annual 
species, e.g. vetch,' with or without associate cereal,  for winter feed; 
turnips, sudan grass, etc. ,  for summer feed; or  perennial species l ike  
a l fa l fa  o r  sainfoin. 

(v i i i )  Fodder: Any dried and stored o r  conserved feedstuff e.g., cereal hay, 
straw, cereal grain, pasture hay, forage hay, swedes, fodder heet, e tc .  



I. COMPARISONS BETWEEN THE ALENTEJO AND SOUTHERN AUSTRALIA 

1. Climate,  S o i l s  and Vegetat ion 
The Alente jo  reg ion  o f  Po r tuga l  l y i n g  between Lat .  37' and 3 9 ' ~  i s  

e c o l o g i c a l l y  analogous t o  p a r t s  o f  southern  A u s t r a l i a  wi th  a t y p i c a l l y  
Mediterranean-type c l ima te .  A t  e q u i v a l e n t  l a t i t u d e s ,  a l t i t u d e s  and 
d i s t a n c e s  from t h e  sea t h e  temperature and r a i n f a l l  p a t t e r n s  are 
remarkably s i m i l a r .  For example, d a t a  from f i v e  s t a t i o n s  i n  t y p i c a l  
subter ranean  c l o v e r  p a s t u r e  a r e a s  o f  South A u s t r a l i a  and a t  Evora, 
Po r tuga l ,  a r e  a s  fo l lows:  

S t a t i o n  A l t i t u d e  P r e c i p l n  Max. Temp. Min. Temp. 
(m) (mm) ( O C )  ( O C )  

Adelaide 4 3 533 28.5 Jan.  7.9 Ju ly  
Naracoorte 58  586 28.4 Jan.  4.7 J u l y  
Waite I n s t i t u t e  122 627 28.5 Jan.  8 .2  J u l y  
C la re  398 632 30.1 Jan.  3.4 ~ u l y  
M t .  Barker 330 78 1 27.0 Jan.  4.3 J u l y  
Evora 309 656 30.1 J u l y  5.7 Jan.  

Sources: Cl imat ic  Averages South A u s t r a l i a .  Bureau o f  Meteorology, 1975. 
Meteorological  Of f i ce ,  P a r t  I11 Europe and t h e  Azores. 
HMSO,London, 1972. 

Furthermore, s t a t i s t i c a l  a n a l y s e s  done on monthly r a i n f a l l  d a t a  f o r  
t h e  per iod  1931-60 f o r  Evora, Beja ,  E lvas  and Reguengos show t h a t  t h e - r a i n f a l l  
p a t t e r n s  and c o e f f i c i e n t  of v a r i a t i o n  percentages  f o r  t h e  months October 
through t o  May a r e  very  similar t o  t h e  cor responding  Apr i l  t o  November per iod  
a; t h e  Waite I n s t i t u t e ,  Naracoorte ,  Clare and M t .  Barker i n  South A u s t r a l i a .  
These conlparative c l i m a t i c  s t u d i e s  are con t inu ing  and i t  is hoped t h a t  t h e s e  
w i l l  be  r epo r t ed  i n  more d e t a i l  e lsewhere i n  a j o i n t  p r o j e c t  wi th  P ro fe s so r  
Mariano Fe io .  There i s  no evidence t o  suppor t  t h e  view t h a t  c l i m a t i c  
d i f f e r e n c e s  between t h e  Alente jo  and t y p i c a l  subter ranean  c l o v e r  a r e a s  o f  
southern  A u s t r a l i a  exp la in  f a i l u r e s  o f  sown p a s t u r e s .  These f a i l u r e s  a r e  
a sc r ibed  t o  i n a p p r o p r i a t e  cho ice  o f  p a s t u r e  s p e c i e s ,  c u l t i v a r s  and mixtures  
f o r  sowing i n  t h e  Alen te jo ,  coupled with i n s u f f i c i e n t  a t t e n t i o n  t o  d e t a i l  
i n  t h e  e s t ab l i shmen t  and management o f  t h e s e  p a s t u r e s .  (These a s p e c t s  w i l l  
be d e a l t  wi th  la ter . )  The Commonwealth o f  A u s t r a l i a  (1982) bookle t  on t h e  
climate o f  A u s t r a l i a  provides  f u r t h e r  suppor t ing  d a t a .  

It has  a l s o  been suggested t h a t  f a i l u r e  o f  sown p a s t u r e  i n  t h e  
Alente jo  i s  due t o  extremely i n f e r t i l e  s o i l s  o f  low pH. Again, most o f  
t h e  Alente jo  s o i l s  a r e  b e t t e r  endowed wi th  n u t r i e n t s  and no more a c i d  than  
huge t r a c t s  o f  v i r g i n  sc rub  and f o r e s t  l and  c l e a r e d  and sown t o  subter ranean  
c l o v e r  p a s t u r e s  i n  t h e  1950 t sand  1960's i n  southern  A u s t r a l i a .  (Stephens 
and Donald 1958, Stephens 1962, Carter and Heard 1962, C a r t e r  and Wigg 1963, 
S t a c e  et a l .  1968, C a r t e r  1970, Northcote et a l .  1975).  

The A t l a s  o f  Aus t r a l i an  Resources,  Vol. 1 Soils and Land Use (1980) 
shows c l e a r l y  t h e  dominance o f  s o i l s  wi th  chemical o r  phys i ca l  l i m i t a t i o n s  
i n  southern  A u s t r a l i a .  By world s t anda rds ,  Aus t r a l i an  s o i l s  are most 
i n f e r t i l e  - e s p e c i a l l y  t h e  a c i d i c  deep s i l i c e o u s  sands ,  l a t e r i t i c  podzols 
C a r t e r  ('19701, and s o l o d i c  s o i l s  commonly used f o r  sown p a s t u r e s  based on 
subter ranean  c l o v e r .  C e r t a i n l y ,  t h e r e  a r e  l a r g e  a r e a s  o f  n e u t r a l  t o  
a l k a l i n e  s o i l s  i n  t h e  c e r e a l  b e l t  i n  southern  A u s t r a l i a  where t h e  annual  
s p e c i e s  of Medicago r e p l a c e  t h e  va r ious  c u l t i v a r s  o f  subter ranean  c love r  
because s o i l  pH is t o o  h igh  and r a i n f a l l  t oo  low f o r  sub te r r anean  c l o v e r  
( C a r t e r  1975, C a r t e r ,  Wolfe and F ranc i s  1982).  



O f  cou r se  t h e  most conv inc ing  ev idence  is  t h e  f a c t  t h a t  t h e  
n a t u r a l i z e d  f l o r a - o f  s o u t h e r n  A u s t r a l i a n  s u b t e r r a n e a n  c l o v e r  and annua l  
medic a r e a s  i s  a lmos t  e x c l u s i v e l y  composed o f  s p e c i e s  from t h e  Medi te r ranean  
Basin  i n c l u d i n g  t h e  s o u t h e r n  I b e r i a n  Pen in su l a .  It i s  noteworthy t h a t  most 
o f  t h e  s u b t e r r a n e a n  c l o v e r  and medic p a s t u r e  i n  A u s t r a l i a  i s  based on 
n a t u r a l i z e d  r e g i o n a l  e co types  which were a c c i d e n t a l  i n t r o d u c t i o n s  f o l l o w i n g  
w h i t e  s e t t l e m e n t .  T h i s  n a t u r a l i z e d  f l o r a  o f  legumes,  g r a s s e s  and weeds i n  
s o u t h e r n  A u s t r a l i a  sets s e e d  even i n  t h e  most s e v e r e  d rough t s  j u s t  as  was 
observed  w i t h  t h e  n a t i v e  s p e c i e s  o f  legumes,  g r a s s e s  and weeds i n  t h e  
A l e n t e j o  i n  t h e  s e v e r e  s p r i n g  drought  o f  1982. 

The r e f e r e n c e s  l i s t e d  p rov ide  ample ev idence  o f  b a s i c  s imilari t ies 
o f  t h e  p h y s i c a l  r e s o u r c e  ba se  f o r  a g r i c u l t u r e  i n  t h e  A l e n t e j o  v i s - a -v i s  
s o u t h e r n  A u s t r a l i a :  however, e x i s t i n g  l a n d  u s e  i n  t h e  A l e n t e j o  and 
sou the rn  A u s t r a l i a  d i f f e r s  i n  one impor t an t  d e t a i l :  i n  s o u t h e r n  A u s t r a l i a  
much more emphasis is  p l aced  on t h e  r o l e  o f  t h e  s e l f - r e g e n e r a t i n g  annua l  
legumes - s u b t e r r a n e a n  c l o v e r  and Medicago s p e c i e s  - i n  t h e  cereal crop-  
p a s t u r e  r o t a t i o n  t h a n  i n  t h e  A len t e jo .  

2. Land Use and Farming P r a c t i c e s  
I n  A u s t r a l i a  some 40 m i l l i o n  h e c t a r e s  o f  c r o p  and sown p a s t u r e  l and  

r e l y  on annua l  legumes f o r  s o i l  n i t r o g e n  f i x a t i o n  and t o  g u a r a n t e e  t h e  
q u a n t i t y  and q u a l i t y  o f  l i v e s t o c k  f e e d .  These legumes are worth a t  leas t  
$2500 m i l l i o n  p e r  annum t o  t h e  c r o p  and l i v e s t o c k  i n d u s t r i e s  of A u s t r a l i a  

c .  

(Carter 1981) .  

I n  t h e  A l e n t e j o  c u r r e n t  l a n d  u s e  is  1.59 m i l l i o n  ha  i n  a g r i c u l t u r e ,  
0.95 m i l l i o n  h a  i n  a g r o - f o r e s t r y  and f o r e s t r y ,  and 0 .10  i n  u rban  u s e  
r e s e r v e s ,  e t c . ,  i n v o l v i n g  a t o t a l  a r e a  o f  2.64 m i l l i o n  ha .  I n  terms o f  
l a n d  c a p a b i l i t y  classes ( S a l g u e i r o  et a l .  1964) t h e r e  are some 1.5  m i l l i o n  
ha  i n  c l a s s e s  C ,  D and E p o t e n t i a l l y  a v a i l a b l e  f o r  improved p a s t u r e s  i n  
t h e  A len t e jo .  Yet, c u r r e n t l y  D.C. Crespo ( p r i v .  comm.) s u g g e s t s  t h a t  t h e r e  
i s  probably  o n l y  20,000 h a  o f  r e a s o n a b l e  s u b t e r r a n e a n  c lover -based  p a s t u r e  
i n  t h e  A len t e jo .  Thus t h e r e  i s  ample scope  f o r  p a s t u r e  improvement u s i n g  
s u b t e r r a n e a n  c l o v e r ,  s e r r a d e l l a ,  medics  and o t h e r  s p e c i e s  a c c o r d i n g  t o  
s o i l s  and r a i n f a l l .  However, t h e  payment o f  1000$00 p e r  h e c t a r e  s u b s i d y  
t o  encourage wheat growing i s  a major  d i s i n c e n t i v e  t o  p a s t u r e  improvement 
i n  t h e  A l e n t e j o  and t h i s  is r e f l e c t e d  i n  e x p l o i t a t i o n  o f  s o i l s  f o r  
c ropping ,and  s e r i o u s  s o i l  e r o s i o n .  



11. AGRICULTURAL PROBLEMS OF THE ALENTEJO 

The a g r i c u l t u r a l  problems o f  t h e  A len t e jo  are very  similar t o  many 
a r e a s  i n  t h e  Mediterranean Basin (Carter 1974, 1975, 1978) .  Ten major 
problems a r e  l i s t e d  h e r e  b u t  t h e  list could  be extended cons ide rab ly .  

1. S o i l  Erosion 
Th i s  is  p a r t i c u l a r l y  s e v e r e  on some of t h e  class C ,  D and E s o i l s  

and i s  aggrava ted  by exces s ive ,  deep c u l t i v a t i o n ,  l ong  p e r i o d s  o f  exposed 
s o i l  i n  b a r e  f a l l o w  and,  i n  some c a s e s ,  through exces s ive .denuda t ion  by 
over-grazing.  

2. Poor S o i l  S t r u c t u r e  
T h i s  i s  a s s o c i a t e d  wi th  low l e v e l s  o f  s o i l  o r g a n i c  m a t t e r  and 

exces s ive  c u l t i v a t i o n ,  o f t e n  when t h e  s o i l  is t o o  wet o r  t o o  dry .  Deep 
ploughing i s  a major cause  o f  poor s o i l  s t r u c t u r e  and a major problem o f  
t h e  Alen te jo .  The t r a d i t i o n  o f  deep ploughing is shrouded i n  mystery: 
many t h e o r i e s  a r e  advanced b u t  n e g l i g i b l e  d a t a  is a v a i l a b l e  t o  suppor t  
deep ploughing. Whatever t h e  excuses  f o r  j u s t i f y i n g  deep ploughing i n  t h e  
A len t e jo ,  t h e r e  can be  l i t t l e  doubt  t h a t  r e g u l a r  ploughing t o  30-40 cm 
depth  a t  a c o s t  o f  $100/ha i s  both  unnecessary and a waste  o f  money. 

The most common reason  g iven  i n  t h e  A len t e jo  is t h a t  deep ploughing 
is neces sa ry  t o  bury weeds b u t  I saw no example o f  r ea sonab le  weed b u r i a l ,  
s u f f i c i e n t  t o  bury weed s e e d s  t o o  deep t o  emerge. The f a c t s  a r e  t h a t  
properly-timed sha l low t i l l a g e  can  d e s t r o y  weeds be fo re  s eed  set i n  t h e  
c a s e  o f  long  f a l l o w  and a l low s a t i s f a c t o r y  i n f i l t r a t i o n  a t  a f r a c t i o n  o f  
t h e  cost. - and wi thout  caus ing  a d e t e r i o r a t i o n  i n  s o i l  s t r u c t u r e .  

3'. Unsui tab le  T i l l a g e  and Sowing Equipment 
Tractor-mounted ploughs and o t h e r  t i l l a g e  implements cause  rough 

seed-beds and c o n t r i b u t e  t o  exces s ive  wear and t e a r  o f  h a r v e s t i n g  
machinery and o t h e r  implements on broad s c a l e  farms. 

I n  t h e  A len t e jo ,  t im ing  o f  t i l l a g e  f o r  seedbed p r e p a r a t i o n  and 
sowing o p e r a t i o n s  is most impor tan t  because mo i s tu re  is o f t e n  l i m i t i n g .  
The s ize ,  des ign  and ruggedness  o f  implements is c r i t i c a l  t o  ensu re  t h a t  
l a r g e  a r e a s  are covered r a p i d l y ,  e f f e c t i v e l y  and cheaply .  F ive  b a s i c  
f e a t u r e s  a r e  needed f o r  t i l l a g e  and sowing equipment t o  be v e r s a t i l e ,  a s -  
fo l lows:  

( 1 )  Stump-jump ( S J )  p r i n c i p l e  - t o  a l l ow  passage ove r  s o l i d  o b s t a c l e s  
wi thout  damage. 

( 2 )  Clearance - t o  handle  t r a s h  and a l l ow  passage over  s o l i d  o b s t a c l e s .  

(3) S t r e n g t h  - f o r  l o n g  l i f e  and minimal maintenance. 

( 4 )  Wheeled - f o r  proper  depth  c o n t r o l  and t o  provide  a l e v e l l i n g  a c t i o n .  

( 5 )  Width - f o r  r a p i d i t y  of o p e r a t i o n  and t o  provide  a l e v e l l i n g  a c t i o n .  

The S J  p r i n c i p l e  is s t anda rd  on A u s t r a l i a n  ploughs,  s c a r i f i e r s ,  seed  
and f e r t i l i z e r  d r i l l s  ( o r  combines) where under-frame c l e a r a n c e  i s  g e n e r a l l y  
45-50 cm and d i s c  o r  t yne  c l e a r a n c e  30-45 cm ( P l a t e  1 ) .  



PLATE 1 

Typical South Aust ra l ian  t i l l a g e  and sowing implements used on 
cereal - l ives tock farms. The stmp-jump mechanism which al lows d i s c s  o r  
tynes  t o  pass  over s o l i d  obs tac les  (e.g. rocks) without damage, funct ions  
through compression of  a s t rong s p i r a l  sp r ing  i n  each o f  these  t h r e e  . 

implements though springtyne c u l t i v a t o r s  ( s c a r i f i e r s )  a r e  common, 
e s p e c i a l l y  i n  t h e  wider, l ighter -draught  implements. Note the  wheels f o r  
depth c o n t r o l ,  the  width of implements and the  shallow t i l l a g e .  The 
spr ing-re lease  combine (combination d r i l l  and c u l t i v a t o r )  shown.with 
t y p i c a l  l i g h t  t r a i l i n g  harrows has t h r e e  op t iona l ,  easily-changed under- 
c a r r i a g e s ,  v i z . ,  spring-tyne, t rash-discer  and d i s c - d r i l l  undercarriages.  

(Photographs: Or iginal  p r i n t s  from John Shearer  and Sons Ltd. ,  Kilkenny, 
South Aus t ra l i a )  . 





FIGURE 1 

Upper: Typical chain r igs  for  clearing t rees  o r  shrubs o r  for the pre- 
liminary level l ing and consolidation of newly-ploughed or  
ripped land. Simple chain r igs  (without spreader) w i l l  
effect ively row t ree  stumps, rocks, e tc . ,  providing the t r ac to r s  
are not t ravel l ing too fa r  apart. 

Lower: A typical 's lab level ler  designed for  use with a  medium-powered 
tractor .  The height of hitching the t r ac to r  w i l l  determine the 
volume of s o i l  'carried'  i n  front  of the level ler  and available 
for  f i l l i n g  depressions i n  the s o i l  surface. 



TYPICAL CHAIN RIGS 

TYPICAL SLAB LEVELLER 

I I I I I 

s t e e l  ang l e  (5x5xlcm~ b o l t e d  
through s l a b s  and channel 

S t e e l  channel 

Hardwood s l a b s  

Bo l t s  (14cm x 1 cm) 



I n  s o u t h e r n  A u s t r a l i a ,  a p loughing  and subsequent  t i l l a g e  dep th  
n o t  exceed ing  8-10 cm is adequa te  and shou ld  s u f f i c e  i n  most areas o f  t h e  
A len t e jo .  I n  fact,  t o  g u a r a n t e e  s u r v i v a l  o f  t h e  s e l f - r e g e n e r a t i n g  
s u b t e r r a n e a n  c l o v e r s  and annua l  medics  i n  t h e  c rop -pas tu r e  r o t a t i o n ,  sha l l ow  
t i l l a g e  is e s s e n t i a l .  

Tyned implements,  e s p e c i a l l y  i f  wheeled,  have s p e c i a l  advan t ages  
i n  l e v e l l i n g  and p r e p a r i n g  an i d e a l  seed-bed. Var ious  t y p e s  o f  cheap  and 
e f f e c t i v e  l e v e l l i n g  d e v i c e s  are shown i n  F i g u r e  1. The r ange  o f  o p t i o n s  
i n  t i l l a g e  and sowing equipment is d e t a i l e d  i n  Carter (1974,  1975) .  

4 .  S e r i o u s  Weed Problems 
Weeds d e c r e a s e  c r o p  y i e l d s  and i n c r e a s e  c o s t s  of p roduc t i on  through 

e x t e n s i v e  h e r b i c i d e  sp r ay ing .  I n  t h e  s t u b b l e  y e a r  i n s u f f i c i e n t  sheep  and 
l a c k ' o f  f e n c i n g  p r ec lude  - t ime ly ,  .!igh-density s t o c k i n g  hence weedy p a s t u r e s  
are a s i g n  o f  poor  g r a z i n g  management. 

Many o f  t h e  weed problems i n  cereal c r o p s  are d i r e c t l y  r e l a t e d  t o  
t i l l age  p r a c t i c e .  C u l t i v a t i o n s  are o f t e n  p o o r l y  t imed through l a c k  o f  
s u i t a b l e  wide t i l l a g e  implements and t h e  c o n t r o l  o f  t i l l a g e  dep th  is 
inadequa t e .  It is e s s e n t i a l  t o  p r o g r e s s i v e l y  reduce  t h e  dep th  o f  
s u c c e s s i v e  c u l t i v a t i o n s  t o  avo id  b r i n g i n g  f r e s h  weed s eed  up t o  t h e  s o i l  
s u r f a c e  and encourag ing  ge rmina t i onand  emergence. 

More s u i t a b l e  t i l l age  implements,  more t i m e l y  c u l t i v a t i o n s  and 
more dense  leguminous p a s t u r e s  are needed t o  h e l p  c o n t r o l  weeds. 

5, Poor Volun teer  P a s t u r e s  
The q u a l i t y  and p r o d u c t i v i t y  o f  many v o l u n t e e r  p a s t u r e s  i n  t h e  

Alen te  j o  h a s  s u f f k r e d  fEom e a r l y  ploughing- ( l o n g  f a l l o w )  'which p r e v e n t s  
s eed  se t  and deep ploughing which b u r i e s  s e e d s  o f  legumes and grasses 
t o o  deep t o  a l l o w  emergence and e s t a b l i s h m e n t .  

6. Poor Sown P a s t u r e s  
A common f a u l t  i n  t h e  A l e n t e j o  as i n  s o u t h  west Spa in  i s  t o  p l a c e  

undue r e l i a n c e  on l a t e r - m a t u r i n g  c u l t i v a r s  o f  s u b t e r r a n e a n  c l o v e r .  Da l i ak  
is  t h e  e a r l i e s t - m a t u r i n g  c u l t i v a r  used and i t  is  sown e x t e n s i v e l y  w i th  
Sea ton  Park ,  Woogenellup and Clare. However, t h i s  m ix tu r e  is n o t  e a r l y  
enough t o  cope w i t h  a d r y  s p r i n g  as exper ienced  i n  1982. It i s  e s s e n t i a l  
t o  u s e  e a r l i e r - m a t u r i n g  c u l t i v a r s  l i k e  Nungarin and Northam i n  t h e  y i x t u r e s  
f o r  t h e  A len t e jo .  (These c u l t i v a r s  are abou t  3 weeks ear l ier  t han  Da l i ak . )  

L a t e r  matur ing  c u l t i v a r s  o f  sub t e r r anean  c l o v e r  e.g. C l a r e ,  
Woogenellup and M t .  Barker  under  poor  s p r i n g  c o n d i t i o n s  set  l i t t l e  o r  no  
s e e d ,  t h e  s eed  i s  small and l a c k s  ha rd  seededness  and a lower pe r cen t age  
o f  pod i s  bu r i ed .  Hence t h e  seed from t h e s e  l a te r  c u l t i v a r s  i s  e c o l o g i c a l l y  
far less f i t .  It is e s s e n t i a l  t o  u s e  a mix tu r e  o f  f o u r  o r  f i v e  c u l t i v a r s  
t o  cater f o r  d i f f e r e n t  mo i s tu r e  regimes ( s l o p e ,  a s p e c t ,  dep th  o f  s o i l  
i n f i l t r a t i o n ,  wa te r -ho ld ing  c a p a c i t y ,  e t c . )  R a i n f a l l  a l o n e  i s  a poor  gu ide  
t o  t h e  l i k e l y  s u c c e s s  o f  c u l t i v a r s  o f  sub t e r r anean  c l o v e r .  

While sub t e r r anean  c l o v e r  i s  l i k e l y  t o  be  t h e  most i m p o r t a n t  p a s t u r e  
legume i n  t h e  A l e n t e j o ,  o t h e r  s p e c i e s  e .g .  s e r r a d e l l a  (on . .. deep a c i d  s a n d s ) ,  
medics (on n e u t r a l  t o  a l k a l i n e  s o i l s ) ,  s t r a w b e r r y  c l o v e r ,  white c l o v e r  and 
P e r s i a n  c l o v e r  w i l l  a l l  have a p l ace .  So t o o  w i l l  a l fa l fa  onkome  i r r j g a t e d  
s i tes .  However, n e i t h e r  i r r i g a t e d  p a s t u r e s  n o r  N - f e r t i l i z e d  grass swards  
are t h e  s o l u t i o n  t o  l i v e s t o c k  f e e d i n g  i n  t h e  A len t e jo :  bo th  are t o o  expens ive  
excep t  f o r  ve ry  s p e c i a l  s i t u a t i o n s .  Rainfed p a s t u r e s  based on s e l f - r e g e n e r a t i n g  
annua l  legumes are t h e  main o b j e c t i v e  i n  t h e  A len t e jo .  



I n  t h e  case of annual  p a s t u r e s ,  t h e  major de te rminant  of w i n t e r  
product ion is  d e n s i t y :  y i e l d  i s  l i n e a r l y  r e l a t e d  t o  d e n s i t y  e a r l y  i n  t h e  
season.  Hence p e r s i s t e n c e  and seed product ion  is  much more impor tan t  on a 
year-round b a s i s  than  is  p o t e n t i a l  s p r i n g  y i e l d  of a c u l t i v a r  o r  mixture .  

I n  t h e  Mediterranean environment of t h e  A len t e jo  i t  i s  i n e v i t a b l e  
t h a t  i n  t h e  summer-autumn pe r iod  t h e  d ry  p a s t u r e  r e s i d u e s  may be  d e f i c i e n t  
i n  energy o r  p r o t e i n  f o r  growing animals .  However, if t h e r e  is  a good 
percentage  of legume t h e  d ry  feed i s  a s a t i s f a c t o r y  maintenance d i e t  f o r  
a d u l t  an imals  e s p e c i a l l y  if a c o n s i d e r a b l e  amount of legume seed  i s  be ing  
consumed. R e l a t i v e  p a l a t a b i l i t y  o f  s p e c i e s  i n  t h e  green  p a s t u r e  i s  o f  
l i t t l e  consequence (p rov id ing  n o t  t o x i c )  a s  a l l  s p e c i e s  a r e  e a t e n  by l a t e  
summer o r  autumn i n  a Mediterranean environment l i k e  t h e  Alen te jo .  

- 
7. Poor Grazing Management ' 

Leguminous p a s t u r e s  based on sub te r r anean  c l o v e r  o r  annual  medics 
should  be  grazed  a t  a h e i g h t  o f  5-8 cm up u n t i l  f l ower ing  when g r a z i n g  
p r e s s u r e  should be reduced. After seed  m a t u r i t y  c a r e  must be taken  t o  avoid  
exces s ive  consumption o f  legume seed  by sheep ( C a r t e r  1981; Car te r ,Wolfe  and 
F r a n c i s  1982 ) . 

Fencing is requ i r ed  f o r  p rope r  g r a z i n g  management o f  sown p a s t u r e s :  
i t  can be  l igh t -weight  f e n c i n g  f o r  sheep a t  a much cheaper  c o s t  than  
t r a d i t i o n a l  f enc ing  i n  t h e  Alen te jo .  It should be  obvious  t h a t  shepherded 
l i v e s t o c k ,  moving g r e a t e r  d i s t a n c e s  than  if conf ined ,  cause  unnecessary 
damage by t r e a d i n g  and waste  a l o t  o f  energy i n  walking. Fencing is a l s o  
r equ i r ed  f o r  d i s e a s e  c o n t r o l  e.g. f o o t r o t .  

8. Confusion ove r  Lime and F e r t i l i z e r s  
It is h igh ly  probable  t h a t  many o f  t h e  a l l e g e d  responses  t o  lime i n  

t h e  A len t e jo  a r e , i n  f a c t ,  responses  t o  molybdenum through mob i l i za t i on  o f  
t h e  molybdenum a t  t h e  h ighe r  pH caused by t h e  lime. Much more d e f i n i t i v e  
r e sea rch  is needed t o  c l a r i f y  t h e  r e l a t i v e  r o l e s  o f  lime, molybdenum and 
o t h e r  f e r t i l i z e r s  needed f o r  legume nodu la t i on ,  p a s t u r e  e s t ab l i shmen t ,  and 
p r o d u c t i v i t y .  

9. Poor Hay Q u a l i t y  
Almost a l l  hay seen  i n  t h e  Alen te jo  was o f  ve ry  poor q u a l i t y .  There 

are a p p a r e n t l y  s e v e r a l  r ea sons  f o r  t h i s .  There appears -  t o  be no s e p a r a t e  
f o r e c a s t  o f  weather f o r  t h e  Alen te jo  farming a r e a s  s o  fa rmers ,  i n  l i s t e n i n g  
t o  Lisbon f o r e c a s t s  o f  r a i n ,  de l ay  hay c u t t i n g .  T h i s  s i t u a t i o n  needs 
r e c t i f y i n g .  Furthermore, t h e r e  i s  no p r i c e  i n c e n t i v e  f o r  good hay s o  
fa rmers  who sel l  hay tend t o  go f o r  maximum d ry  m a t t e r  y i e l d  r a t h e r  than  
q u a l i t y .  C e r t a i n l y  t h e  A len t e jo  has  no s p e c i a l  problems r e l a t i n g  t o  t h e  
p o t e n t i a l  f o r  making good hay. What is needed is some p r i c e  i n c e n t i v e  
coupled wi th  a r e s e a r c h  and ex t ens ion  e f f o r t  t o  show t h e  advantages  of 
good-qual i ty  hay. Timing o f  hay making o p e r a t i o n s  is  v i t a l :  good hay 
cannot  be made i f  fa rmers  o r  farm workers want t o  work on ly  f a c t o r y  o r  
o f f i c e  hours .  

Most so i l  p repa ra t i on  on hay f ie lds  was extremely rough - c e r t a i n l y  
t o o  rough f o r  c u t t i n g  low a s  r equ i r ed  f o r  p a s t u r e  hay. Hence p o t e n t i a l  
p a s t u r e  hay y i e l d s  a r e  underes t imated .  

Desp i t e  t h e s e  problems o f  hay making, hay should  t a k e  precedence 
ove r  s i l a g e  i n  t h e  A len t e jo  a s  i t  does i n  a l l  Mediterranean a r e a s  o f  t h e  
world.  



10. I n s u f f i c i e n t  Pasture /Animal  Research and Extens ion  Workers 
Having r e g a r d  t o  t h e  e x i s t i n g  and p o t e n t i a l  impor tance  o f  p a s t u r e /  

f o r a g e  c r o p  p r o d u c t i o n  i n  t h e  A l e n t e j o ,  t h e  c u r r e n t  r e s e a r c h  e f f o r t  i n  
terms of r e s e a r c h  workers  and f i n a n c e  f o r  main tenance  and t r a v e l  is  q u i t e  
i n a d e q u a t e .  

A major  r e s e a r c h  and e x t e n s i o n  e f f o r t  i s  needed,  coup led  w i t h  
a p p r o p r i a t e  i n c e n t i v e s .  The c r o p - p a s t u r e - l i v e s t o c k  i n t e g r a t e d  f a r m i n g  
system needs  f a r  more a t t e n t i o n  e s p e c i a l l y  on class C and D s o i l s .  

Pe rhaps  t h e  time i s  r i g h t  t o  re -dep loy  some o f  t h e  d i s c i p l i n e -  
o r i e n t a t e d  r e s e a r c h  workers  t o  work i n  teams t o  h e l p  s o l v e  real f i e l d  

. problems.  While e x c e l l e n t  r e s e a r c h  i s  b e i n g  u n d e r t a k e n  a t  Oeiras and 
F o n t e  Boa t h e r e  i s  a d i s p r o p o r t i o n a t e  emphasis  on b a s i c  r e s e a r c h  and  some 
c o u l d  q u e r y  whether  P o r t u g a l  can  a f f o r d  t h i s  l u x u r y  a t  t h e  p r e s e n t  time. 

C e r t a i n l y  pas tu re -an imal  r e s e a r c h  i n v o l v e s  i n t e g r a t e d  s o i l / p l a n t /  
animal/socio-economic s t u d i e s  and t h e  r e s e a r c h  n o t  o n l y  h a s  t o  b e  good 
b u t  a l s o  r e l e v a n t .  T h i s  r e s e a r c h  must be  des igned  s o  t h a t  it i s  amenable 
t o  b o t h  s t a t i s t i c a l  and economic a n a l y s i s .  It i s  i m p o r t a n t  f o r  t h e  r e s e a r c h  
team t o  de te rmine  n o t  o n l y  t h e  e c o l o g i c a l / b i o l o g i c a 1  p o s s i b i l i t i e s  b u t  a l s o  
t h e  economic p r a c t i c a b i l i t y  o f  a p a r t i c u l a r  sys tem.  The r e s e a r c h e r s  
must g e n e r a t e  a r a n g e  o f  o p t i o n s  t o  cater f o r  v a r y i n g  i n p u t  l e v e l s  o f  l a n d ,  
l a b o u r ,  c a p i t a l ,  etc.  

With r e g a r d  t o  e x t e n s i o n  workers  t h e i r  a d v i c e  must e n a b l e  t h e  farmer 
t o  make money, s a v e  money, o r  s a v e  work h a v i n g  r e g a r d  t o  p r e s e r v i n g  a 
s t a b l e  ecosystem.  
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These  remarks  w i l l  b e  c o n f i n e d  t o  t h e  e x i s t i n g  and p o t e n t i a l  r o l e  
o f  t h e  a g r i c u l t u r a l  s c h o o l  a t  Mitra. I d e a l l y  t h e r e  s h o u l d  b e  Depar tments  
o f  Agronomy and S o i l s ,  Animal S c i e n c e ,  and A g r i c u l t u r a l  Economics t o  have 
a n  e f f e c t i v e  i n t e r f a c e  w i t h  I N I A  and MACP and t h e  r u r a l  community a t  l a r g e .  
Fur the rmore ,  s taff  a t  Mitra i n  t h e s e  Depar tments  must have t h e  o p p o r t u n i t y  
f o r  r e s e a r c h  as w e l l  as  t e a c h i n g .  While t h e r e  is some merit i n  t h e  p r e s e n t  
sys tem r e q u i r i n g  young s taff  t o  g e t  t h e  e q u i v a l e n t  o f  a PhD i n  a few y e a r s  
t h i s  c a n  be  c o u n t e r - p r o d u c t i v e  i n  s o  f a r  as  A l e n t e j o  a g r i c u l t u r e  is 
concerned.  

Research and e x t e n s i o n  s taf f  working i n  t h e  agriculturalsciencesmust 
n o t  l o s e  s i g h t  o f  t h e  f a c t  t h a t  t h e y  s h o u l d  be  working t o  h e l p  s o l v e  t h e  
r u r a l  problems f a c e d  by f a r m e r s  and o t h e r  t a x - p a y e r s .  The U n i v e r s i t y  o f  
Evora s taf f  a t  Mitra h a s  an  i d e a l  o p p o r t u n i t y  t o  r e a l l y  h e l p  A l e n t e j o  
a g r i c u l t u r e  b u t  o n l y  i f  more s taff  are a p p o i n t e d  t o  r e d u c e  some e x c e s s i v e  
t e a c h i n g  l o a d s .  

Some t o p  p r i o r i t y  r e s e a r c h  programs f o r  t h e  Agronomy Department s taf f  
and s t u d e n t s  and Animal S c i e n c e  Department u s i n g  Mitra as a b a s e  are as 
f o l l o w s  : 

(i) G r a s s l a n d  eco logy  s u r v e y s  w i t h  Levy P o i n t  Q u a d r a t  o r  similar equipment.  
P o t e n t i a l  p r o d u c t i v i t y  o f  e x i s t i n g  n a t u r a l  p a s t u r e s  and seed  r e s e r v e s .  

(ii) S o i l s  and l a n d  u s e :  c o n v e n t i o n a l  t i l l a g e ,  minimum t i l l a g e  and z e r o  
t i l l a g e  and seedbed p r e p a r a t i o n  o p t i o n s .  
S o i l  p h y s i c a l  problems and s o l u t i o n s .  



(iii) S o i l  f e r t i l i t y  and fer t i l izers :  r o t a t i o n s .  
S o i l  chemical problems and s o l u t i o n s .  

( i v )  P a s t u r e  and fo rage  c rop  agronomy: p a s t u r e  s p e c i e s ,  c u l t i v a r s ,  
m ix tu re s ,  sowing rates, etc. 

( v )  P a s t u r e  management and u t i l i z a t i o n .  S tock ing  rate i n f l u e n c e s .  
Pasture/animal  i n t e r r e l a t i o n s .  The importance o f  Y ( Y i e l d ) ,  
U ( U t i l i z a t i o n )  and E ( E f f i c i e n c y  o f  convers ion  o f  f eed  i n t o  
animal p r o d u c t s ) .  

( v i )  Fodder conse rva t ion  and supplementary f eed ing .  

( v i i  cereal c r o p  and misce l laneous  c r o p  product ion .  

( v i i i )  H o r t i c u l t u r a l  c rop  and v ine  product ion.  

Two o f  t h e s e ,  v i z  (i) and (ii) are most u rgen t  as both i nvo lve  t h e  
r e sou rce  base ( n a t u r a l  p a s t u r e s  and s o i l s ) .  It is  e s s e n t i a l  t h a t  p a s t u r e  
su rveys  be undertaken t o  assess whether t h e r e  is s u f f i c i e n t  legume b o t a n i c a l  
composition and seed  r e s e r v e  t o  warran t  top-dress ing  wi th  superphosphate ,  
and o t h e r  f e r t i l i z e r s  i f  needed, o r  whether t h e  d r i l l i n g  i n  o f  c l o v e r  seed  
p l u s  f e r t i l i z e r  i s  needed t o  s ave  t h e  very  expensive f u l l  c o s t  o f  
development i . e .  ploughing,  seedbed p r e p a r a t i o n ,  sowing seeds  and 
f e r t i l i z e r s .  ( i .e .  c o s t / b e n e f i t  s t u d i e s . )  

The o t h e r  s e r i o u s  problems i s  t h a t  o f  deep ploughing i n  t h e  A len t e jo  
and needs c a r e f u l  assessment  by r e s e a r c h  and survey .  Is i t  necessary?  
If s o ,  where and why? Otherwise r e sea rch  and ex t ens ion  t o  s u b s t i t u t e  
much cheaper  s o i l  p r epa ra t i on  methods i s  u rgen t .  

To enab le  much-needed r e sea rch  i n  p a s t u r e s  and f o r a g e s  a t  Mitra 
t h e r e  w i l l  need t o  be a pas tu re / fo rage  l a b o r a t o r y  wi th  c o l d  room f o r  ho ld ing  
green  herbage samples ,  a l a r g e  c a p a c i t y  forced-draught  dehydra tor  wi th  
e x t e r n a l  ven t  f o r  d ry ing  green  herbage and a s s o c i a t e d  ba l ances  and minor 
f i e l d  and l a b o r a t o r y  equipment. I d e a l l y  t h i s  work should n o t  be done i n  t h e  
s o i l  p h y s i c a l  l a b o r a t o r y  a s  t h e r e  is i n s u f f i c i e n t  room f o r  both o p e r a t i o n s  
t o  be accommodated. A b a s i c  l a b o r a t o r y  o f  about  10 m by 12 m wi th  wide 
doorway a c c e s s i b l e  t o  v e h i c l e s  f o r  un loading  i s  r e q u i r e d .  T h i s  p a s t u r e  
agronomy program w i l l  i n t e r a c t  wi th  both t h e  s o i l s  and animal  s c i e n c e  
r e sea rch  programs. 

To a l l ow  t each ing  and r e s e a r c h  staff o f  t h e  Un ive r s i t y  o f  Evora t o  
keep up t o  d a t e  wi th  t h e  l i t e r a t u r e ,  t h e  l i b r a r y  c o l l e c t i o n  a t  Mi t ra  needs 
s t r eng then ing .  Useful a d d i t i o n s  would be  as fo l lows:  

Proc. Aus t r a l i an  S o c i e t y  o f  Animal Product ion 
Proc. Aus t r a l i an  S o c i e t y  o f  Agronomy 
Jour .  B r i t i s h  Grassland Soc i e ty .  



I V .  COOPERATION BETWEEN U N I V E R S I T Y  OF EVORA, IN14 AND MACP 

Close coopera t ion  between UE, I N I A  and MACP must b e n e f i t  A len te jo  
a g r i c u l t u r e .  While t h e  P l a n t  Improvement S t a t i o n  workers a t  E lvas  a r e  
f a m i l i a r  wi th  t h e  problems o f  t h e  Alente jo  t h e r e  is evidence t h a t  t h e  
r e s e a r c h  work a t  t h e  Nat iona l  Agronomy S t a t i o n ,  Oe i r a s ,  and t h e  National  
Livestock S t a t i o n ,  Fonte Boa, could  wi th  advantage t a k e  more account  o f  
t h e  p r e s s i n g  a g r i c u l t u r a l  problems o f  t h e  Alente jo .  However, a t  Fonte Boa 
and Oeiras t h e r e  are keen young r e sea rch  workers anxious  t o  he lp  s o l v e  t h e  
a g r i c u l t u r a l  problems o f  t h e  Alente jo .  It is e s s e n t i a l  t h a t  t h e s e  young 
r e s e a r c h e r s  be encouraged t o  h e l p  with t h e s e  impor tan t  f i e l d  problems and 
be provided with adequate  supe rv i s ion ,  v e h i c l e s  and p e r  diem al lowances.  

A sp l end id  example o f  a p o t e n t i a l  coope ra t ive  r e sea rch  s i t e  i s  
t h e  I N I A  s t a t i o n  Herdade Rev i lhe i r a  which has  e x c e l l e n t  i n f r a s t r u c t u r e  
f o r  f i e l d  r e sea rch  and f i r s t  c l a s s  accommodation f o r  v i s i t i n g  r e s e a r c h e r s .  
However, a t  p re sen t  t h i s  s t a t i o n  i s  g r o s s l y  underused f o r  r e sea rch  d e s p i t e  
t h e  f a c t  t h a t  it is only  48 km from Evora. Th i s  compares w i th  t h e  t h r e e  
Un ive r s i t y  o f  Evora farms Almocreva - 8 5  km, Oute i ro  - 90 km and Daroe i ra  - 
105 km from Evora. Dis tance ,  t r a v e l l i n g  time, and a v a i l a b l e  accommodation 
a r e  v i t a l  components o f  f i e l d  r e sea rch .  For t h i s  reason  it would seem more 
a p p r o p r i a t e  f o r  t h e  t h r e e  Univers i ty  o f  Evora f a r m  t o  be used t o  g e n e r a t e  
income f o r  r e sea rch  a c t i v i t i e s  r a t h e r  than  spend money on developing 
accommodation and r e sea rch  i n f r a s t r u c t u r e .  However, a l l  t h r e e  farms appear  
t o  be o v e r - c a p i t a l i s e d  s o  far as machinery and equipment is  concerned and 
over-supplied with l abour .  Furthermore, i f  t h e s e  farms a r e  t o  g e n e r a t e  
income more autonomy i s - r e q u i r e d  by t h e  farm manager t o  enable  payment o f  
overt ime f o r  completion o f  u rgen t  farm t a s k s .  For example, Almocreva had 
some p o t e n t i a l l y  very good oat-vetch hay ru ined  f o r  l a c k  o f  b a l i n g  a t  t h e  
c o r r e c t  s t a g e .  Farm Manager Garc ia  a t  Herdade Daroeira  is an impressive 
manager and c l e a r l y  a keen observer:  h e  noted and proudly showed su r f ace -  
sown wheat on h i s  own farm which was almost  a s  good as t h a t  sown on a very 
expensive t r a d i t i o n a l  seedbed. However, Garc ia  was c l e a r l y  despondent a t  
a d m i n i s t r a t i v e  i s o l a t i o n  from t h e  decision-making process  i n  Evora. 

The Regional D i r e c t o r a t e  o f  Agr i cu l tu re  wi th  headqua r t e r s  i n  Evora 
is  a d m i n i s t r a t i v e l y  r e spons ib l e  f o r  ex tens ion  i n  t h e  Alen te jo  y e t  t h e  
s t a f f  exceeding 1200 a r e  s o  busy c o l l e c t i n g  statist ics and admin i s t e r ing  
s u b s i d i e s ,  e t c . ,  t hey  they  have l i t t l e  time f o r  ex t ens ion  and demonstrat ion 
p l o t s  on farms. Th i s  is  a sad s i t u a t i o n .  However, Manuel Rente,  D i r e c t o r  
o f  MACP, Alente jo  Region, was e n t h u s i a s t i c  about  h i s  s t a f f  he lp ing  with 
j o i n t  r e sea rch  p r o j e c t s .  C l e a r l y  such a r e l a t i o n s h i p  would need some 
fo rma l i s ing  s o  t h a t  each p a r t y  i n  t h e  coope ra t ive  ven tu re  is aware of  
h i d h e r  r e s p o n s i b i l i t y .  Each coope ra t ive  r e s e a r c h  team would need a 
l e a d e r  o r  l i a i s o n  person t o  ensure  coo rd ina t ion  between t h e  p a r t i c i p a t i n g  
o r g a n i z a t i o n s ,  who would b r i n g  t h e  p a r t i c i p a n t s  t o g e t h e r  as r equ i r ed  f o r  
formal d i scuss ions :  he  might then  become  the s u b j e c t  ma t t e r  ex tens ion  
s p e c i a l i s t  t o  b r i e f  ex tens ion  o f f i c e r s  o r  farmers  on t h e  r e s u l t s  a s  they  
become c l e a r .  A person l i k e  Pedro S i l v e i r a  of  t h e  U n i v e r s i t y ' o f  Evora would 
be  i d e a l  f o r  such a cha l l eng ing  t a sk .  

F i n a l l y ,  t h e  needs o f  t h e  pas tu re - l i ves tock  s e c t o r  i n  t h e  Alen te jo  
a r e  g r e a t :  The Univers i ty  o f  Evora, I N I A  (Elvas ,  Fonte Boa and O e i r a s ) ,  
MACP and t h e  World Bank (PCAA) group i n  Evora have much t o  do and a g r e a t  
oppor tun i ty  t o  achieve  r e a l  success  i n  coope ra t ive  r e s e a r c h ,  development 
and ex tens ion  programs. Each group has some s p e c i a l  r e s p o n s i b i l i t i e s  b u t  
hope fu l ly  some o f  t h e i r  r e sou rces  can be d i v e r t e d  i n t o  coope ra t ive  r e sea rch  



programs t o  a i d  t h e  A l e n t e j o  farmers. The U n i v e r s i t y  o f  Evora cou ld  well 
t a k e  t h e  r e s e a r c h  r e s p o n s i b i l i t y  f o r  work on p a s t u r e  su rvey ,  and methods of 
p a s t u r e  e s t a b l i s h m e n t  a l s o  t i l l a g e  p r a c t i c e  and r o t a t i o n s  i n  c ropp ing  
systems:  t h e s e  r e s e a r c h  programs a r e  of  t o p  p r i o r i t y  i n  t h e  A l e n t e j o  and 
are i d e a l  f o r  t e a c h i n g  and demons t ra t ion  of r e s e a r c h  t e c h n i q u e s  t o  s t u d e n t s  
t o  g e t  them i n t e r e s t e d  i n  t h e  a g r i c u l t u r e  o f  t h e  A len t e jo .  
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APPENDIX A 
- 

. (Copied as rece ived  from Unive r s i ty  o f  Evora) 

WORKPLAN FOR A FORAGE SPECIALIST WITH EXPERIENCE I N  MED1TERRAhTA.N 

CLIMATE FOR APRIL - MAY, 1982 AT.UNIVERSITY OF EVORA - Feb.1982 

I. Adminis t ra t ive  Elements - 
A. Proposed Dates and Durat ion:  

One month i n  Apr i l -? lay  Per iod  ( a f t e r  A p r i l  16). 

B. Counterpar t s  a t  U.E.: 

0 W i l l  work with Ermelinda P i n h e i r o  and Pedro S i l v e i r a  i n  Agronomy, 

. . 
Afonso de  Almeida and Mmuel Cazzcela de Abreu i n  Animal 'Science.  

11. D e s c r i ~ t i o n  of Work 

A. Problems: 

With r i s i n g  p r i c e s  of a n i m a l p r o d u c t s  and land and t h e  prospec t  of ' 

reduced s u b s i d i e s  of concen t r a t e s ,  i n c r e a s i n g  t h e  p r o d u c t i v i t y  of 

p a s t u r e s  i n  t h e  Alen te jo  i s  becoming an important  i s s u e .  I n  A u s t r a l i a  

subter ranean  c l o v e r  covers  more than  20-30 m i l l i o n  a c r e s  predominantly 

i n  marginal  r a i n f a l l  and low s o i l  f e r t i l i t y  reg ions .  Sub. c l o v e r  i s  

becoming more common i n  Po r tuga l .  Sub. c love r  has  s e v e r a l  p roduct ion  



problems hence appl ied  agronomic sugges t ions  and research  a r e a s  need 

t o  be i d e n t i f i e d .  A research  agenda f o r  g rasses  t o  conbine wi th  sub. 

c lover  and f o r  o t h e r  legumes, which could succeed sub.  c lover  i n  the  

poorer s o i l s  and marginal r a i n f a l l  a r e a s  without i r r i g a t i o n  need t o  

be defined.  

Another f r equen t  complaint i n  t h e  Alente jo  i s  t h a t  hay technology 

needs t o  be improved. The ha rves t  i s  o f t e n  s o  l a t e  t h a t  t h e  hay i s  

r e a l l y  s traw. Suggestions on ha rves t ing  methods and composition and 

of the  advantages and disadvantages of hay o r  s i l a g e  would a l s o  be 

useful .  

B. Object ives 

1. Define research  agenda f o r  

a )  sub. c lover  

b) combination grasses  

c )  hay technology and composition 

d) s i l a g e  technology and composition 

2. Improve UE co l l abora t ion  with INIAP - Elvas forage program and NAP. 

3. Ci t ing  of the  o r i g i n a l  con t rac t :  "A forage agronomist s k i l l e d  i n  

the  production,  u t i l i z a t i o n  and management of grass land crops". (p.41) 

C. Spec i f i c  Work 

1. The consu l t an t  w i l l  v i s i t  farms i n  t h e  Alente jo  t o  eva lua te  forage 

production,  hay and s i l a g e  technology. 

2. He w i l l  d iscuss  research  programs and p r i o r i t i e s  wi th  UE Agronomy 

and Animal Science personnel working on forages .  

3. He w i l l  v i s i t  t he  National Forage Program of INIAP i n  Elvas.  

4.  He w i l l  v i s i t  t h e  World Bank program here  i n  Evora and t h e  

PROCALFEZ program i n  Lisbon. 

5. He w i l l  p resent  a seminar and a f i n a l  r e p o r t  t o  U E ,  i nc lud ing  

suggest ions on t h e  following top ics :  

a )  Hay technology suggest ions - 
Mechanization 

Large b a l e  

Di f fe ren t  sources 

Recomended research  

I n t e g r a t i o n  with Rational  Program of Forace  znrl Tivectock a t  

E l v z s  and Fonte Boa. 



b )  S i l a g e  recornendat ions 

c )  Forage and g r a s s  r e s e a r c h  needs f o r  poorer  s o i l s  and wi thou t  

i r r i g a t i o n  - 
i )  a n t i c i p a t e d  problems wi th  sub. c l o v e r  

(1) e s t r o g e n  

(2) micro-nut r ien ts  

(3)  d i s e a s e s  - nematodes 

i i )  f e a s i b i l i t y  of domest ic  seed product ion  

(1) t e c h n i c a l  problems 

(2)  i n s t i t u t i o n a l  problems 

i i i )  Forages b e s i d e s  sub .  c lover  f o r  adverse  c l i r - a t i c  

and s o i l  cond i t i ons .  What should t h e  agronomic 

t r i a l s  i nc lude?  Where do they g e t  t h e  fo rages?  

Danger of impor t ing  d i seases?  

i i i i )  Grass  combination - a l s o  f o r  non- i r r iga t ed ,  

poorer  s o i l  cond i t i ons .  

S e l e c t i o n  c r i t e r i a ?  
. . 

Stages  of e v a l u a t i o n ?  

. d)  Coordina t ion  of Un ive r s i t y  of Evora agronomists and Animal 

N u t r i t i o n  r e s e a r c h e r s  w i t h  o t h e r  agencies  - ' e s p e c i a l l y  t h e  

fo rage  r e s e a r c h  u n i t  a t  E lvas ,  t h e  Animal N u t r i t i o n  c e n t e r  

a t  Fonte  Boa and the  M i n i s t r y  of Agr i cu l tu re  r e g i o n a l  branch  

a t  Evora. 

6. I f  r eques t ed ,  he w i l l  p r e s e n t  a seminar a t  INIAP - Elvas .  

D. Output Expected 

1. I'wo Seminars. F i n a l  Report  and i n t e r a c t i o n  wi th  s t a f f  of UE and 

INIAP - Elvas  on r e sea rch  p r i o r i t i e s  i n  forages .  

2. I n t e r a c t i o n  w i t h  MAP and PROCALFER on more app l i ed  sugges t ions .  

3. From this ,more r e l e v a n t  app l i ed  r e sea rch  can b e  de f ined  i n  t h i s  

p r i o r i t y  a r e a  f o r  A len te jo  a g r i c u l t u r e .  

E.  Spec ia l  S k i l l s ,  Q u a l i f i c a t i o n s  --- o r  P r i o r  Experience 

1. S u b s t a n t i a l  r e s e a r c h  exper ience  i n  a  Mediterranean c l i m a t e  i nc lud ing  

knowledge of and work w i t h  sub. c love r .  

2. A v a i l a b i l i t y  f o r  one month in '  t h e  A p r i l  - Flay per iod  ( a f t e r  Apr i l  16 ) .  

3. Experienced r e sea rche r .  



-'.. i?reierable - Knowiedg2 o r  Portuguese o r  Spanish. 

F. Work Schedule 

1. Wedcs I & I1 

Discuss ions  wi th  UE f a c u l t y  

Farm Visits 

F i r s t  v i s i t  t o  Forage Program - Elvas 

C la s ses  i n  UE course on P a s t u r e  and Forage Technology 

2. Week I11 

. Two seminars - 
F i r s t  on A u s t r a l i a n  exper ience  i n  fo rage  r e sea rch  r e l e v a n t  t o  

t h e  Alen te jo .  

Second on Research P r i o r i t y  Es tab l i shment  f o r  t h e  Alente jo :  

Methods and Concrete Suggest ions.  

(Some modi f ica t ion  of t h e s e  seminar topics by the  i n d i v i d u a l  

c o n s u l t a n t  w i l l  undoubtedly be made). 

3. Week I V  

F i n a l  Report 

V i s i t  t o  PROCALFER Program i n  Lisbon. 

Seminar f o r  t he  World Bank group i n  Evora. 



APPENDIX B 

ITINERARY: AUSTRALIA - PORTUGAL - AUSTRALIA MAY 8 - JUNE 6 ,  1982 

( Including Main Organizat ions and Persons Contacted) 

May 8 Departed Adelaide Airpor t  10.00 a.m. f o r  Melbourne and boarded 
f l i g h t  BA012 f o r  London v i a  Sydney, Brunei,  Singapore and 
Muscat. 

9 London - Libson on f l i g h t  TAP453. Col lec ted  by D r .  John Sanders 
and booked i n  t o  Hotel Rex Lisbon f o r  n igh t  a f t e r  45 hour t r i p .  

10 Vis i t ed  US A I D  Mission i n  Lisbon with D r .  Sanders: a l s o  
v i s i t e d  D r .  ~ e r e i r a  da S i l v a ,  Direc tor  of I N I A .  V i s i t ed  I N I A  
National Agronomy S t a t i o n  a t  Oeiras with D r .  Sanders and Pedro 
S i l v e i r a  (Agronomy Department, Univers i ty  of Evora) .  Had 
prel iminary d i scuss ions  with M r .  Almeida Alves on PROCALFER 
p r o j e c t  a l s o  E.  Menezes de Sequeira and Maria Delf ina Lucas 
(Department of  S o i l s )  and J. Figueiredo de Marques, Department 
of  Microbiology. 

Departed Libson f o r  Evora - examined hay i n  f i e l d s  en route. 

11 A l l  day f i e l d  t r i p  t o  World Bank p r o j e c t  a rea  i n  Redondo 
d i s t r i c t  with D r .  John Sanders, Eng. Joaquim Dordio ( i n  charge 
of t h e  development p r o j e c t )  and h i s  PCAA s t a f f ,  a l s o  Eng. 
Enrique t h s l e r a  and h i s  Agencia de Desarro l lo  Ganadero s t a f f  
(World Bank P r o j e c t )  based a t  Badajoz, Spain. Arrived back i n  
Evora c .  11.00 p.m. 

12 Vis i t ed  Universi ty of Evora Mitra School of Agr icul ture  Research 
S t a t i o n  f o r  d iscuss ions  with Ermelinda Pinhei ro ,  Rosario Ol iv ie ra  
(Agronomy) Afonso de Almeida, Manuel Cancela de Abreu, Godinho Avo 
and o t h e r s  (Animal Science) .  Inspected l a b o r a t o r i e s  a t  Mitra. 
Returned t b  Evora t o  meet Rector Prof .  Ario Lobo Azevedo a?d 
Prof. E.  Cruz de Carvalho. 

13 With D r .  Sanders t o  see  and d i scuss  improved pas tu res  and beef 
production on farm of J o r i g  and Carolina van Voorst a t  Herdade 
de Zambujeira near  Evora. 

14 With D r .  Sanders, Helena Estudente and Eng. Banza, v i s i t e d  and 
inspected t h e  Universi ty of  Evora farms Herdade Almocreva and 
Herdade Outeiro. 

15 Vis i t ed  Herdade Quinta das  Atafonas with Pedro S i l v e i r a  t o  
s e e  t h e  Holstein da i ry  e n t e r p r i s e  and improved pas tu res  of 
var ious  ages. Reading r e p o r t s  i n  af ternoon.  

16 Reading r e p o r t s  and preparing f o r  f i r s t  seminar. Sor t ing  s l i d e s  
f o r  seminars a t  Mitra and elsewhere. 



b y  17 P re sen t ed  Seminar No. 1 a t  Mitra on s u b j e c t :  The southern 
Australian Experience in Forage Production and Research Relevant 
to the.Alentejo. 

Discus s ions  w i t h  Rec tor  Azevedo o v e r  l unch  and con t i nu ing .  

I n spec t ed  EIPO S tock ing  Rate. Experiment w i th  Joaquim Casquinha 
and Rosar io  O l i v e i r a  t hen  i n s p e c t e d  t h e  Rhiza t ron  fac i l i t i es  
w i th  Rosar io ,  who i s  i n  cha rge  of t h i s  f a c i l i t y  and t h e  S o i l s  
Labora tory .  

Depar ted 7.00 a.m. f o r  I N I A  Research S t a t i o n  (Herdade R e v i l h e i r a )  
Reguengos d e  Monsaraz w i th  Rec tor  Azevedo, John Sande r s ,  

.Pedro S i l v e i r a ,  Afonso Almeida, Manuel Cancelo d e  Abreu f o r  
o n - s i t e  d i s c u s s i o n s  and i n s p e c t i o n s  w i th  t h e  D i r e c t o r  o f  I N I A  
( D r .  P e r e i r a  da S i l v a )  and s t a t i o n  staff .  

V i s i t e d  FA0 A l e n t e j o  S o i l  Conserva t ion  and Drainage P r o j e c t  
h e a d q u a r t e r s  a t  Evora f o r  d i s c u s s i o n s  w i th  D r .  I. Abu S h a r r  
(Leader )  and l o c a l  s t a f f .  

Departed 7.30 a.m. f o r  E lva s  w i t h  D r .  Sande r s ,  Pedro S i l v e i r a  
and Ermelinda P i n h e i r o  and s p e n t  day a t  I N I A  P l a n t  Improvement 
S t a t i o n  and saw bo th  i r r i g a t e d  a ~ d  r a i n f e d  p a s t u r e s  i n  t h e  
d i s t r i c t  w i t h  Eng. ,David Crespo and  h i s  c o l l e a g u e s  i n  t h e  
p a s t u r e / f o r a g e  group. Re-looked a t  t h e  o l d e s t  s t o c k i n g  rate 
exper iment  i n  P o r t u g a l  (f irst  seen  i n  1974) .  

Obtained Spanish  Visa f o r  v i s i t  tp Badajoz area. 

With David Crespo t o  meet w i th  D i r e c t o r  J o s 6   arba as Guerra  of 
t h e  I N I A  E lva s  s t a t i o n  p r i o r  t o  v i s i t i n g  t h e  f i e l d  t o  see 
p a s t u r e s  sown t o  s u b t e r r a n e a n  c l o v e r  f o r  v a r i o u s  p e r i o d s .  

P r e sen t ed  Seminar No. 2 a t  t h e  P l a n t  Improvement S t a t i o n  E lva s  
on t h e  t o p i c :  The Importance and the Management of Kainfed 
Pastures in the Alentejo. F u r t h e r  i n s p e c t i o n  o f  Efivas d i s t r i c t  
w i th  David Crespo and ~ o s e '  Barbas  Guerra .  . 
From Elvas  w i th  D r .  Sande r s ,  Pedro S i l v e i r a ,  Ermelinda P i n h e i r o  
and David Crespo t o  Eadajoz and on t o  t h e  Spanish, INIA S t a t i o n  - 
Finca  La Orden. D i scus s ions  w i t h  D i r e c t o r  a t  La Orden ( D r .  
Mariano Moral and saw legume r e s e a r c h  program wi th 'Dr .  Miguel 
Granda, C a r l o s  Gomez, V i c t o r  Moreno, Alvaro Ramos Monreal and 
Leopoldo Olea. With Enr ique  Muslera and Manuel F l o r e s  (AGENCIA) 
t o  see v a r i o u s  p a s t u r e s  sown under  t h e  World Bank Development 
Program i n  t h e  Badajoz r e g i o n  o f  Spa in .  

Departed E lva s  w i th  David Crespo and c o l l e c t e d  John Sande r s  a t  
Evora t hence  t o  Herdade Vale d e  Arca - l a r g e  farm wi th  F r i e s i a n  
mi lk ing  u n i t  based on i r r i g a t e d  p a s t u r e  and corn/sorghum. 
s i l a g e ,  beef  f a t t e n i n g  u n i t ,  German Merino and l o c a l  ~ e r h o  f l o c k s  
and o t h e r  farm e n t e r p r i s e s .  I n s p e c t i o n  and d i s c u s s i o n  on 
p a s t u r e  improvement program. 

Reading r e p o r t s  and p r e p a r i n g  f o r  n e x t  seminar .  



May 24 Departed 7.30 f o r  Beja region wi th  D r .  Sanders  and Maria Helena 
Es tudente  t o  see Unive r s i t y  Farms (Herdade Oute i ro  and Herdade 
Daroe i ra )  i n  Beja reg ion .  Eng. Jose  Banza showed and d iscussed  
land  use  i n  t h i s  r eg ion  and towards c o a s t  a t  v.d.  Mi l fontes .  
Inspec ted  farms o f  Eng. Banza and Joaquim Nunes Garcia  (Manager 
o f  Herdade Daroeira  - t h e  Rice Farm). Arr ived back a t  E lvas  
a t  10.30 p.m. 

25 Departed 7.30 a.m. f o r  t h e  I N I A  Nat iona l  Livestock S t a t i o n  "Fonte 
Boan a t  Vale de  Santarem wi th  D r .  Sanders ,  Pedro S i l v e i r a  and 
Franc isco  Ramos (Rura l  Extension Department) ,  Afonso de Almeida 
and Ermelinda P inhei ro .  Exce l l en t  program o f  i n s p e c t i o n  
organized by D r .  Joao Ramalho R ibe i ro ,  Head o f  t h e  N u t r i t i o n  
Department on Fonte Boa. . 

Presented  Seminar No. 3 on top ic :  Pasture Production and 
Management with Special Reference to the Alentejo. 

26 With D r .  Sanders ,  Pedro S i l v e i r a  and Ermelinda P inhe i ro  t o  s e e  
p a s t u r e  development and gene ra l  land  use  on t h e  sandy s o i l s  o f  
t h e  Pegoes, Palma and Porches reg ion .  Discuss ions  wi th  D i r e c t o r  
o f  Agr i cu l tu re  o f  R iba t e jo  Oeste ( J o s e  Franc isco  Chicau) ,  
D i r e c t o r  of  Sub-region o f  Se t abu l  (F ranc i sco  Moniz Borba) ,  
Andrg Dordio, Teodosio Sa lgue i ro  and o t h e r s .  V i s i t e d  Pegoes 
Experiment S t a t i o n  and t h e  p r i v a t e  farms o f  Joa Posser  de  Andrade 
a t  Palma ( a c i d  sands )  and Jose  Bus tor f f  S i l v a  on c o a s t a l  
ca l ca reous  s o i l s  n e a r  Se t abu l .  

.27 Presented  Seminar No. 4 (10  - 12.40 p.m.) a t  Mi t r a .on  t h e  s u b j e c t :  
Stocking Rate and the Ecosystem: the Need for Collaboration 
between Soil/Plant/Animal and Economic Research Workers. F u r t h e r  
d i s c u s s i o n s  over  lunch wi th  Prof .  Ca r los  Po r t a s .  

With Pedro S i l v e i r a  t o  s e e  World Bank PCAA Group ( s t a f f  o f  Eng. 
Dordio) t o  i n s p e c t  c l o v e r  seed product ion a r e a s  and a l s o  Shearer  
s c a r i f i e r  and d r i l l ,  c l o v e r  seed i n o c u l a t i o n  f a c i l i t i e s  i n  Elvas 
r eg ion  o f  Fund Fomento F o r e s t a l .  

28 With D r .  Sanders  and Prof .  Mariano Fe io  (geographer)  t o  see 
Unive r s i t y  farms Daroeira  and Oute i ro  i n  Beja Region. 

29 Reading r e p o r t s  and w r i t i n g  a t  home a l l  day. Prepar ing  f o r  
nex t  seminar a t  Mitra .  

Dinner and evening d i s c u s s i o n s  a t  home o f  Dennis Sims (FA0 
p r o j e c t ) .  

30 Reading and wr i t i ng :  prepar ing  nex t  seminar.  

3 1 Presented Seminar No. 5 a t  Mitra  on t o p i c :  Research and ~xtension 
Suggestions for Pastures and Forages in the Alentejo.(lO a.m. t o  
1 p.m.). Lunch a t  Convent wi th  Rector  Azevedo and p a s t u r d f o r a g e  
r e sea rch  workers o f  Por tuga l .  From 3 - 6 p.m. l e d  d e t a i l e d  
d i scuss ion  per iod  invo lv ing  UE, I N I A  and o t h e r  pasture-animal 
r e sea rch  and development, a l s o  ex t ens ion ,  workers o f  Por tuga l .  
Met wi th  Ermelinda P inhe i ro ,  Pedro S i l v e i r a  and Rosario O l i v i e r a  
from 6 - 6.30 p.m. t o  b r i e f l y  d i s c u s s  t h e i r  r e sea rch  programs. 



June 1 Discussion with Rector Azevedo and Eng. Mario de Carvalho on 
proposed t i l l a g e / r o t a t i o n  research  program. Lunch and f u r t h e r  
d iscuss ion with Rector,  D r .  Sanders and Pedro S i l v e i r a .  
3 p.m. Discussions with Carlos S i l v a  Carvalho on Aust ra l ian  
and o t h e r  sowing and t i l l a g e  implements. 

With D r .  Sanders and Pedro S i l v e i r a  t o  meet Regional Direc tor  
o f  Agriculture (MACP) f o r  t h e  Alentejo,  Manuel Joachim da S i l v a  
Ren t e .  

Departed Elvas f o r  Lisbon 9.30 p.m. a r r i v i n g  12.00 midnight. 

2 9.00 a.m. Meeting with D r .  Pe re i ra  da S i l v a ,  Head o f  I N I A .  
11.00 Meeting with Mr. Donald Finberg and Mr. Charles Buchanan 
Jr. and o t h e r  US A I D  Personnel.  

3.30 p.m.. Presented Seminar No. 6 t o  Agr icu l tu ra l  Systems c l a s s  
a t  t h e  Universi ty Agronomy School, Lisbon on t h e  sub jec t :  
The Role of Legume Pastures in Farming Systems in the Mediterranean 
Pasture Areas of southern Australia. 

6.00 Discussions with Eng. Almeida Alves, Coordinator of t h e  
PROCALFER Pro jec t  a t  t h e  National Agronomy S t a t i o n ,  Oeiras. 

3 9.30 a.m. With Pedro S i l v e i r a  t o  s e e  t h e  land use and s o i l  
mapping group i n  Lisbon t o  seek information on land use  planning. 

Luncheon meeting and d iscuss ions  with D r .  John Sanders and 
Pedro S i l v e i r a .  

1.45 p.m. Collected from Hotel Rex by Eng. Andre Dordio, 
Pres ident  of  t h e  Portuguese Pasture and Forage Socie ty  t o  
address  meeting of  t h i s  Socie ty  a t  t h e  National Agronomy S t a t i o n ,  
Oeiras ,  on t h e  top ic :  Mediterranean Pastures (Seminar No. 7). 

Inspected 0 e i r a s  farm and saw some of c o a s t a l  land use  and ecology. 
Fur ther  d iscuss ions  with Andre Dordio and Pedro S i l v e i r a  over 
dinner.  

4 Sor t ing  Aust ra l ian  r e p r i n t s  and information,  e t c .  t o  l eave  f o r  
s t a f f  of  Universi ty of  Evora. 

F ina l  d iscuss ions  with D r .  Sanders and Pedro S i l v e i r a  and departed 
on Lufthansa F l i g h t  LH201 from Lisbon a t  4 p.m. f o r  Frankfur t ,  
then LH668 f o r  Hongkong. 

5 Boarded Qantas  f l i g h t  QF028 a t  Hongkong f o r  Melbourne a t  
21.30 h r .  changing t o  TN028 a t  12.10 h r  f o r  Adelaide. 

6 Arrived home i n  Adelaide i n  af ternoon a f t e r  a 40-hour t r i p  
from Lisbon. 




