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PASTURE, FORAGE ANI LIVESTOO: PROGRAM 

The Pasture,  Forage and L i  vestock Program (PFLP) has t h e  broad 

o b j e c t i v e  o f  improv i  rrg t h e  1 i vestock p roduc t ion  o f  r a i  n f e d  fa rming  

systems i n  west As ia  and n o r t h  A f r i c a .  I n  a t ter rp t i r rg  t o  do so i t 

has i d e n t i f i e d  two  major agroecosystems: farms i n  t h e  cereal  zone 

whose b a s i c  product  i s  wheat o r  bar1 ey, and marg ina l  l a n d  w i t h i n  and 

ad jacent  t o  t h e  cereal  zone. The Program i s  s t r l ~ c t l ~ r e d  i n t o  f o u r  

major p r o j e c t s :  (1) annual pastures t o  r e p l a c e  f a l l o w ,  (2)  f o rage  

breeding, (3 )  marginal  -1 and improvement, and ( 4 )  1 i vestock 

management and n u t r i t i o n .  It i s  comni t ted t o  t h e  development o f  

stab1 e f a rm i  ng systems. 

The f i r s t  two  p r o j e c t s  a re  designed f o r  t h e  f i r s t  agroecosystem, 

s p e c i f i c a l l y  t o  r e p l a c e  f a l l o w  i n  c e r e a l / f a l l o w  r o t a t i o n s  w i t h  

e i t h e r  annua l l y  resown fo rages  o r  se l  f - r egene ra t i  ng pastures.  I n  

t h e  case o f  forages,  t h e  o b j e c t i  ves a re  t o  breed adapted c u l t i  vars 

o f  ve tch  ( V i c i a  spp.), f o rage  pea (Pisum sat ivum),  and c h i c k l i n g  

(Lathyrus spp.). I n  t h e  case o f  annual pastures t h e  o b j e c t i v e s  a re  

t o  i ntroduce se l  f -regenerat i ng popu la t i ons  o f  annual 1 egumes , and t o  

dev ise  fa rming  systems i n v o l  v i ng  annual pastures s u i t a b l e  f o r  l o c a l  

economi c and soc ia l  cond i t i ons .  

The o b j e c t i v e  o f  t h e  marginal  l a n d  p r o j e c t  i s  t o  inc rease  

s t a b i l i t y  and p r o d u c t i v i t y  o f  t h e  second agroecosystem, marginal  

l a n d  w i t h i n  and ad jacent  t o  t h e  cerea l  zone. The s p e c i f i c  a i m  o f  

t h e  work i s  t o  d e f i n e  t h e  resource base: na tu re  and f e r t i l i t y  s t a tus  

o f  s o i l s ,  k i n d  o f  p l a n t s  found, p r o d u c t i v i t y ,  and management 

p rac t i ces .  From these  s t u d i e s  new proposal  s a re  be ing f o rmu la ted  t o  

develop t h i s  g r e a t l y  undervalued resource. We have at tempted t o  

high1 i g h t  t h e  marg ina l - land  work i n  t h e  1986 Report. 

L i  vestock management and n u t r i t i o n  i s  t h e  Program's i n t e g r a t i n g  

p r o j e c t .  Under t h i s  heading, s c i e n t i s t s  t e s t  t h e  var ious  p roduc t i on  



systems from the point of view of, the Program's 'commodity' , namely 

sheep. Increasingly, the work of livestock sc ient i s t s  i s  being 
reported, as i t  should be, under the heading of the farming system 
concerned. For example, work on palatabili ty of vetches appears in 

thi s Report under the broad heading ' Introducing annually resown 

forage 1 egunles into rotations with cereal s '  . Similarly, grazing 

management of medi c pastures appears under the heading ' Introducing 

sel f-regenerati n y  pastures into rotations with cereal s '  , and so on. 

About  half of the work conducted by t h i s  project continues t o  appear 

under a separate heading, invol ving the feeding of sheep with straw 

and suppl ement s .  

In the cont i nui ng di scussi on on ' upstream' and 'downstream' 
research i t  i s  worth making the point that  work on farmers f i e lds  i s  

not necessarily 'downstream'. For example the work on medic 

pastures bei ng conducted a t  I CARDA i ncl udes an el ement of 'on farm' 

research which i s  designed t o  t e s t  and modify an experimental 

far  nli ng system. Without the he1 p of farmers, sci ent i s t  s woul d not 
receive the feed-back which i s  essential for the continuation of 

the i r  work. In the case of our work with forages, the feedback has 

resulted i n  new plant breeding programs (for chick1 ing) and the 

development of new breeding objecti ves. There i s  no similar on farm 
work with either forages or medics in the ICARDA region. 

Throughout the Report we have t r i e d  t o  use the comnon names of 
plants, indicating the sc ient i f ic  name when the species i s  f i r s t  

discussed. However i t  may be he1 pful t o  readers i f  some of the more 
important species are l i s t e d  here, for easy reference: 



vetch - v a r i  ous spec ies o f  V i  c i  a, i ncl  ud i  ng comnon vetch (V. - 
s a t i  va) , Narbon ve tch  (V. - narbonensi s )  , b i t t e r  ve tch  (V. - 
e r  v i  1 i a )  and wool 1 ypod ve tch  (V. - v i  11 osa subsp. dasycar pa). 

c h i  c k l  i ng - La t  hyrus sa t  i vus 

fo rage  pea - Pi  sum sa t  i vum 

medics - var ious  spec ies o f  Medicago: o f  these o n l y  b a r r e l  

medic (M. - t r u n c a t u l a ) ,  s n a i l  medic (M. - s c u t e l l a t a ) ,  s t r a n d  

medic (M. - 1 i t t o r a l  i s )  and garna medic (M. - rugosa) have w i d e l y  

accepted common names. - M. polymorpha, a1 though o f t e n  c a l l e d  

bur  medic, i s  r e f e r r e d  t o  by i t s  s c i e n t i f i c  name. 

c l  overs  - var ious  spec ies o f  T r i  f o l  i um, i ncl  ud i  ng subterranean 

c l o v e r  (T. - subterraneam) and rose  c l o v e r  (T. - h i r t um) .  

We have a1 so d e f i n e d  a number o f  comnonly-used terms: 

access ion - an ecotype as c o l l e c t e d  i n  i t s  n a t i v e  h a b i t a t  and 

used i n  a breeding p r o j e c t ,  o r  any other  sample o f  m a t e r i a l  

brought  i n t o  t h e  t e s t i n g  system. 

cu l  t i  var - a group o f  s i m i l a r  genotypes, or an ecotype which i s  

used i n a g r i  cu l  t u r e  , i nc l  ud i  ng 1 ocal  1 y evol ved '1 andra ces ' . 
forage - t h i s  t e r m  i s  used t o  descr i  be monocul t u r e s  o f  c e r t a i n  

legumes, namely vetch, f o rage  pea, and c h i c k l i n g ,  o r  m ix tu res  

o f  these  spec ies w i t h  cereals .  I n  general  forages a re  crops 

sown and harves ted  i n  t h e .  same year and used f o r  hay, straw, o r  

g raz ing .  



herbage - p l  ant materi a1 . 

herbage y i e l d  - t h e  mass o f  d ry  herbage produced. This te rm 

replaces 'dry-matter  y i e l d '  , which i s  o f t e n  used e l  sewhere. 
0 

Drying i s  normally a t  80-90 C. 

l e y  farming - i n  Mediterranean regions t h e  farming system i n  

whi ch sel f -regenerat i ng pastures are grown i n r o t a t  i on w i t h  

cereal s. 

marginal 1 and - 1 and rece i  v i  ng more than 200mrn o f  r a i n  whi ch i s  

t o o  dry, t o o  steep, or where t h e  s o i l  i s  t o o  shal low f o r  

c u l t i v a t i o n .  

ME - metabol i zabl e energy. - 

MBS metabol ic  body s ize:  l i vewe igh t  r a i s e d  t o  t h e  power 0.75. - 

pasture  - a p lan t  comnunity which i s  grazed, usua l l y  r e f e r r i n g  

t o  a regenerat ing populat ion o f  annual 1 egumes. 

res idues - herbage whi ch remains on t h e  1 and a f t e r  t he  growing 

season i s  f in ished.  

se lec t i on  - r e s u l t i n g  f rom se lec t i on  w i t h i n  an accession. I n  

i t s  numbering system ICARDA a l l oca tes  both an accession number 

and, where a ppl i ca b l  e , a se l  ec t  i on number. 



sel f-regenerat i ng pasture - t h e  annual pastures whi ch establ  i sh 

f rom dormnt  seeds a f t e r  t h e  cereal phase o f  a pasture lcereal  

r o t a t i o n .  

steppe - non- i r r i ga ted  l a n d  which rece i  ve ( i n  Syr ia )  l e s s  than 

200mm o f  r a i  n f a l  1 . 
s t r a i n  - i s  a general t e rm t o  cover accession, select ion,  

v a r i e t y  and c u l t i v a r .  It i s  a l s o  used t o  describe a c u l t u r e  o f  

Rhizobium o f  d i f f e r e n t  o r i g i n  t o  other cu l tu res .  

straw - vegetat i  ve mater ia l  ( m i  n l y  stem plus l e a f )  obtained 

f rom t h e  res idues o f  cereal s  or  legumes which i s  removed f rom 

t h e  f i e l d  and stored. 

s tubble - cereal r e s i  dues remai n i  ng i n  t h e  f i e 1  d a f t e r  harvest. 

v a r i e t y  - we use t h i s  te rm i n  i t s  botanical  sense, where i t  i s  

a taxonomi c u n i t  beneath species. 



Research h i g h l i g h t s  

Some o f  t h e  research high1 i g h t s  a re  presented below. 

(1) An ecogeographic survey o f  Syr ian  n a t i v e  legumes was 

completed. The r e s u l t s  show t h a t  t h e  natura l  d i s t r i b u t i o n  o f  M. 

r i  g i  dul a and - M. r o t a t a  i ncl  udes t h e  cereal zone, and t h a t ,  ou ts i  de 

t h e  cereal zone, - M. r i g i  dul a and - M. r a d i a t a  are  comnon i n  t h e  d r i e s t  

areas surveyed. I n  cont ras t  t h e  species whi ch c o n s t i t u t e  comnerci a1 

medics are conf ined t o  t h e  h igh  r a i n f a l l  coast and ranges. Most 

species showed ecotypi  c d i f f e r e n t i a t i o n  i n f l  oweri ng ti me. 

(2) lVati ve pasture a t  Tel Hadya responded t o  super phosphate and 

t h i s  was r e f l e c t e d  i n  ewe 1 i vewei ghts. The helminth popu la t ion  o f  

ewes was not a f f e c t e d  by s tock ing  ra te .  

(3)  A survey showed t h a t  s i m i l a r  f a c t o r s  - l o w  p lan t  dens i t y  and 

l ow  legume popu la t ion  - a f f e c t  biomass y i e l d  o f  both l ow  and h igh  

r a i  n f a l 1  margi nal 1 and. Another survey reveal  ed t h a t  phosphorus 

de f i c i ency  occurs on about 25% o f  a l l  marginal land. 

(4 )  A f t e r  t h r e e  years work it i s  c lea r  t h a t ,  on farmers f i e l d s ,  

growing o f  fo rage crops does not  reduce t h e  y i e l d  o f  t he  ba r ley  crop 

which fo l lows.  The work a1 so r e v e a l s  t h a t  i n  t h e  d ry  areas, 

chick1 i n g  i s  p re fe r red  t o  comnon vetch, but both forages, whether 

harvested as s t raw and seed, grazed by 1 a c t a t i  ng ewes, or grazed by 

lambs, irr~prove economic r e t u r n s  compared t o  l a n d  under a 

bar1 e y - f a l l  ow r o t a t  i on.. 



( 5 )  Se lec t i ons  o f  comnon ve tch  w i t h  wide adap ta t i on  have been 

i d e n t i f i e d .  These a re  now be ing  screened f o r  r e s i s t a n c e  t o  fungal  

disease, and a t t a c k  by nematodes. A breeding program t o  combine 

adap ta t i on  and non-sha t te r i  ng pods has completed t he  F 1  generat ion.  

( 6 )  The p a l a t a b i l i t y  o f  wool lypod vetch i s  i n f e r i o r  t o  t h a t  o f  

comnon vetch a t  t h e  p r e - f l o w e r i n g  stage, and t h a t  o f  Narbon vetch i s  

s l i g h t l y  i n f e r i o r  a t  t h e  s t r aw  stage. 

( 7 )  Common ve tch  has been shown t o  respond t o  i n o c u l a t i o n  w i t h  

r h i z o b i a .  

(8)  - M. ri g i d u l  a  f a i  1  ed t o  nodul a t e  w i t h  p r e v i o u s l y  recomnended 

s t r a i n s  o f  r h i z o b i a .  A new s t r a i n  has been i s o l a t e d .  Several o the r  

medics a1 so show s t r a i n  s p e c i f i  c i t y .  

( 9 )  N i t r ogen  f i x e d  by medic stands was 90-100kg/ha. 

(10) On farmers f i e l d s ,  wheat sown a f t e r  medic was not depressed 

compared w i t h  wheat sown a f t e r  watermelons. However t he  usual 

requi rement  , t h a t  wheat r e q u i r e s  n i t r o g e n  f e r t  i 1  i zer , was rep1 aced 

by t h e  need t o  use a  h e r b i c i d e .  

(11) A 1 arge g raz ing  management exper i  ment was comnenced i n  

which t h e  p roduc t i  v i t y  o f  medic pastures i s  be ing compared w i t h  

l e n t i l s ,  watermelons, and f a l l o w .  A l though d i f f i c u l t i e s  were 

exper ienced i n  e s t a b l i s h i n g  t h e  medic, f i n a l  pod y i e l d s  should 

ensure sat  i s f  a c t  o r y  regenerat  i on, 



(12) A d i e t  o f  straw and concentrates was used t o  measure the  

m i  1  k product i  on o f  Awassi ewes. The ewes responded t o  feed 1 eve1 s 

above those which were expected, i n d i c a t i n g  t h a t  feeding f o r  m i l k  

product ion i s  very p r o f i t a b l  e. The bes t - fed  ewes produced about 

140kg o f  m i  1  k  du r ing  t h e  t o t a l  1  a c t a t i  on o f  146 days. 

(13) A p r o t e i n  supplement o f  cottonseed meal was as good f o r  

f a t t e n i n g  1 ambs as soyabean meal. Since i t  i s  ha1 f the  p r i c e  and 

does not have t o  be imported t h i s  has c lear  economic imp l i ca t i ons .  

(14) Laboratory ana ly i s  o f  straw i n d i c a t e d  t h a t  genotypic  

d i f f e rences  i n  s t raw qua1 i t y  were o f  g rea ter  s i  g n i f i  cance than 

environmental d i f f e rences ,  t h e  l a t t e r  bei ng t h e  r e s u l t  o f  d i f f e r e n t  

seasons a t  t h e  same s i t e .  

(15) Access t o  marginal l a n d  increased t h e  m i l k  product ion o f  

ewes being f e d  concentrates, even those f e d  r a t i o n s  which supposedly 

met t h e i r  requirements . 



M E  ECaOGY AND PROOUCTIVITY OF MARGINAL LAND 

I n  t h i s  Report  we a re  h i g h l i g h t i n g  our  research  on marginal  

land. Prev ious t o  1983184 t h e  ICARDA research  on marginal  l a n d  was 

con f i ned  t o  s tud ies  on t h e  p r o d u c t i v i t y  and l o n g e v i t y  o f  c e r t a i n  

perenni a1 grasses, and was o f t e n  conducted on deeper so i  1 s t han  i s  

normal f o r  marginal  land. Whi le t h e  s tud ies  revea led  t h e  p o t e n t i a l  

o f  some Mediterranean grasses, we f e l t  f i r s t l y  t h a t  grasses i n  

general  were 1 i k e l y  t o  be unproduc t i ve  on these  poor s o i l s ,  secondly 

t h a t  we needed t o  concentrate our e f f o r t s  on improved management 

systems, and t h i r d l y  t h a t  we needed much more b a s i c  i n f o r m a t i o n  on 

t h e  ecology o f  marginal  land.  Accord ing ly  we designed s tud ies  which 

would g i v e  broad i n f o r m a t i o n  on t h e  s o i l ,  c l ima te ,  and e x i s t i n g  

p l a n t  resources o f  marginal  land,  and on t h e  r e a c t i o n  o f  n a t i v e  

pastures t o  two  management p r a c t i c e s :  appl i c a t i o n  o f  phosphorus and 

use o f  d i f f e r e n t  s t o c k i n g  r a t e s .  

I n  des ign ing  t h i s  work we made severa l  assumptions, some o f  

which, as w i l l  be seen l a t e r ,  have proved t o  be u n r e l i a b l e .  F i r s t l y  

we assumed t h a t  marginal  l a n d  i s  no t  a rab le :  t h i s  i s  t r u e  by 

d e f i n i t i o n ,  t h e  reasons be ing  t h a t  t h e  l a n d  i s  o f t e n  steep, u s u a l l y  

stony, and t h e  s o i l  i s  shallow. We assumed a1 so, on t h e  bas is  o f  

poor growth o f  vegetat ion,  t h a t  s o i l s  were l i k e l y  t o  be i n f e r t i l e ,  

and p l a n t  popu la t i ons  low. We assumed t h a t  t h e  popu la t i on  o f  

1 egumes , as a p r o p o r t i  on o f  t h e  who1 e popul a t i  on, would a1 so be 1 ow. 

F i n a l l y  we assumed t h a t  as a r e s u l t  o f  our  research,  i t  w i l l  be 

possi  b l  e t o  i ncrease pasture , and hence a n i  ma1 , product i on. 

We b e l i e v e  t h a t  t h e  progress we have made i n  t h r e e  yea rs  i s  

impress ive.  Not o n l y  have we conducted a broad survey, bu t  a1 so 



more d e t a i l e d  surveys o f  p a r t i c u l a r  s i t u a t i o n s .  Not on ly  are we 

studying t h e  ecology o f  p l  ant comnunities, but  we have extended them 

t o  i nc lude  t h e  hea l th  o f  g raz ing  sheep. Most o f  our r e s u l t s  have 

been obta ined d i r e c t l y  f rom t h e  f i e 1  d, but  we a1 so have greenhouse 

s tud ies  . 

Before present1 ng t h e  r e s u l t s  i n deta i  1  we shoul d acknowledge 

t h e  assis tance prov ided by t h e  Government o f  I t a l y  and t h e  

c o l l a b o r a t i o n  o f  t he  U n i v e r s i t y  o f  Perugia. We be1 i e v e  t h i s  

ass is tance i s  a r e c o g n i t i o n  t h a t  t h e  problem o f  l o w  p r o d u c t i v i t y  o f  

marginal 1 and i s  widespread i n  t h e  Mediterranean basin. 

Experiment 1: ecogeographi c  survey o f  t h e  legumes 

i n h a b i t i n g  marginal 1 and (Preschedule M5) 

The f i r s t  experiment has ob jec t i ves  which l i n k  research on 

marginal 1 and w i t h  research on 'annual pastures ' ,  r e s u l t s  o f  t h e  

l a t t e r  appearing l a t e r  i n  t h i s  repo r t .  The reason i s  simple: t h e  

p lan t  resources o f  marginal lands  are those which can be developed 

f o r  use e l  sewhere as sel  f regenerat i ng pastures growing i n r o t a t i o n  

w i t h  cereals. They are a1 so, o f  course, t h e  resources a v a i l a b l e  f o r  

developing t h e  marginal l a n d  i t s e l f ,  whether i n d i r e c t l y  by use o f  

f e r t i l i z e r s  o r  improved graz ing  management, o r  d i r e c t l y  through t h e  

sowi ng o f  se lec ted  va r i  e t  i es. 

The pasture s c i e n t i s t ,  whether he works w i t h  marginal l a n d  or 

annual pastures, works w i t h  p l  ant popul a t  i ons whose charac ter i  s t  i cs 

resemble those o f  w i l d  populat ions.  To make progress he must 

acqu i re  t h e  greates t  possi b l  e  genet i  c  d i  vers i  t y  and understand t h e  



ecology of the plants so acquired. I n  doing so he i s  a1 so able t o  

contri bute si gni f  i cant1 y t o  genetic conservation. 

Conservation of plants on marginal land i s  doubly important: 

f i r s t l y  their very existence i s  at r isk,  especially in the dry 

areas, and secondly the genes which are contained in wild 

populations are 9f great value t o  plant breeders. A recent survey, 

conducted by IBPGR, l i s t s  many of the native plants, whose habitat 

i s  the marginal land of west Asia, as being at extreme risk of 

geneti c erosion. Species 1 i  sted i ncl ude Medi cago r i  gi dul a ,  most 

other medi cs, many cl overs i  ncl udi ng subterranean cl over (Tri fol i  urn 

subterranean), and other legumes of potential si gnifi cance. Pe'rhaps 

even more important however, i s  the need t o  understand how these 

species (especially those at severe risk of genetic erosion) 

continue t o  exist in such unfavourable conditions, and what factors 

of the environment, including the soil and climate, are limiting 

their  di s t r i  buti on. 

The objectives of Experiment 1 were therefore; (1)  t o  sample the 

genetic diversity of annual legumes in Syria with a view t o  i t s  

conservation, and ( 2 )  t o  relate distribution of species and genetic 

characters t o  soi 1 , cl imate and natural vegetation. 

The annual legumes present at 207 s i tes  (Fig.1) were collected 

throughout Syria including the coastal plain, the Jebel a1 Ansariye 

(the mountains separatirrg the coastal plain from the in ter ior) ,  the 
cereal zone east of the range, the Jezirah in the north eas t ,  and 





t h e  p l a i n s  sou th  of Damascus. O f  t h e  207 s i t e s ,  95 were sampled i n  

1984, and 112 i n  1985. The s i t e s  were l o c a t e d  a t  i n t e r v a l  s  o f  5  - 
15km a l o n g  r o u t e s  chosen t o  t r a v e r s e  t h e  main e c o l o g i c a l  zones, and 

t o  encompass a  d i v e r s i t y  o f  topography and dominant pe renn ia l  

veget a t i  on types.  To sampl e  genet i c  d i  v e r s i  t y  , seeds were col  1  e c t e d  

f r o m  areas o f  approx imate ly  0.5ha a t  each s i t e .  Where p o s s i b l e  a  

minimum o f  50 pods o f  each spec ies  was c o l l e c t e d ,  a  number 

cons ide red  by Marsha l l  and Brown (1983) t o  c o n t a i n  most o f  t h e  

a l l  e l  i c  d i  v e r s i t y  present  a t  a  s i t e .  I n  t h e  case o f  s m a l l e r  

p o p u l a t i o n s  a l l  seed which c o u l d  be l o c a t e d  was c o l l e c t e d .  To 
2 

r e c o r d  p o p u l a t i o n  s i z e  t h e  v e g e t a t i o n  of a  25m area,  t y p i c a l  o f  t h e  

s i t e  as a  whole, was sampled, t h e  legumes were separated i n t o  

spec ies  on t h e  b a s i s  of t h e i r  pods, and t h e  seed p o p u l a t i o n  was 

assessed a f t e r  c l e a n i n g  and t h r e s h i n g .  A l l  s i t e s  were sampled i n  

J u l y  and August, e i t h e r  i n  1984 o r  1985. Voucher speci  mens o f  a1 1  

access i  ons a r e  housed a t  I CARDA headquar ters .  

Meteor01 o g i  ca l  i n f o r m a t i o n  was o b t a i n e d  f r o m  r e a d i n g  i sol  i n e s  i n  

maps pub1 i s h e d  by t h e  S y r i  an M i n i  s t r y  o f  Defence (1977). From these  

we o b t a i n e d  e s t i m a t e s  o f  mean annual r a i  n f a l l  , mean month ly  maximum 

and minimum temperature ,  and mean number o f  days per month when 
0 0 

tempera tu re  was e i t h e r  below 5  C o r  above 35 C. To o b t a i n  

i n f o r m a t i o n  on s o i l s ,  each s i t e  was sampled t o  a  dep th  o f  lOcm and 

ana lysed  f o r  pH, a v a i l a b l e  phosphorus, percentage sand, s i l t ,  and 

c l  ay, pecentage c a l c i u m  carbonate,  percentage organi  c  m a t t e r ,  and 

e l  e c t r o - c o n d u c t i  v i t y .  

I n  summary, t h e  data  o b t a i n e d  f r o m  t h e  samples was t h e  presence 

of legume spec ies,  an e s t i m a t e  o f  t h e i r  number, and d e s c r i p t i o n s  o f  

t h e  c l i m a t e  and s o i l s  a t  each s i t e  f r o m  which t h e y  were c o l l e c t e d .  



Soil and cl  imate of the marginal land 

To i n t e r p r e t  t h e  data, c l u s t e r  ana l ys i s  was used t o  f o rm 14 

c l u s t e r s  o f  s o i l  s  and 12 of c l  imate. The c l  us te rs ,  now r e f e r r e d  t o  

as ' s o i l  groups'  and ' c l i m a t i c  r e g i o n s '  are 1  i s t e d  i n  Tables 1 and 2  

respec t i ve l y ,  wh i l e  t h e i r  r e l a t i o n s h i p  i s  shown i n  Fig.2. The 

c l i m a t i c  reg ions  f a l l  e a s i l y  i n t o  geographic u n i t s :  r eg ion  1 i s  t h e  

coasta l  p l a i n  where r a i n f a l l  i s  h igh,  and bo th  w in te rs  and summers 

mi ld ,  r e g i o n  2  i s  t h e  western f o o t h i l l s  where r a i n f a l l  i s  h igher  

than i n  r e g i o n  1 and temperature lower,  and so on. R a i n f a l l  i s  

h ighes t  i n  t h e  coasta l  mountains, w in te r  temperatures are co ldes t  i n  

t h e  i n l  and mountai ns (near Damascus), and summer temperatures 

h ighest  i n  t h e  nor thern  and western b a r l e y  b e l t  ( t h e  desert  i n t e r i o r  

o f  S y r i a  was not  sampled). 

S o i l  s  are w ide l y  d i s t r i  buted i n  re1 a t  i o n  t o  c l  i m a t i c  type  

(Fig.2) a l though t h e r e  i s  a  tendency f o r  h i g h  r a i n f a l l  areas t o  have 

neut ra l  , noncal careous soi  1  s, and d r i  e r  areas t o  have a1 kal  i n e  , 
cal  careous so i  1  s. Soi 1  groups 5-10 are  w i  del y  d i  s t r i  buted: these 

a re  a1 1  a1 ka l  i ne so i  1  s, mai n l  y  ca l  careous , whose d i  s t r i  b u t i  on i s  

c l e a r l y  r e l a t e d  t o  parent mater ia l  . Table 1 a1 so shows t h a t ,  i n  a l l  

groups, t h e  mean l e v e l  o f  a v a i l a b l e  phosphorus i s  g rea ter  t han  t h e  

c r i t i c a l  l e v e l .  More d e t a i l e d  examinat ion shows t h a t  about 25% o f  

t h e  s o i l s  are, i n  f a c t ,  d e f i c i e n t  i n  phosphorus (Fig.3), a  most 

important  p o i n t  i n  r e l a t i o n  t o  Experiment 2  (see l a t e r ) .  

A v a i l a b i l i t y  o f  phosphorus was weakly re1  a ted  t o  r a i n f a l l  i n  t h e  95 

s i t e s  o f  t h e  1984 sampl i ng :  i n  those s i t e s  phosphorus was more 

l i k e l y  t o  be low i n  t h e  h ighes t  r a i n f a l l  s i t e s .  However, i f  a l l  207 

s i t e s  are i nc luded  i n  t h e  ana l ys i s  t h e r e  i s  no r e l a t i o n s h i p  w i t h  

r a i n f a l l ,  s o i l s  f rom d r y  s i t e s  being as l i k e l y  t o  be l o w  i n  

phosphorus as s o i l s  f rom wet s i t e s .  
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Fig.2: The r e l a t i o n s h i p  between s o i l  t y p e  and c l i m a t i c  r e g i o n  a t  t h e  
207 s i t e s  c o l l e c t e d  i n  1984 (open c i r c l e s )  and 1985 ( c l o s e d  
c i r c l e s ) .  Both  s o i l  t y p e s  and c l i m a t i c  r e g i o n s  a r e  a r ranged  
so t h a t  groups o f  g r e a t e s t  s i m i l a r i t y  a r e  t o g e t h e r .  I n  t h e  
case o f  c l i m a t e  m i l d ,  wet  env i ronments  a r e  a t  t h e  base o f t h e  
y - a x i s  w h i l e  c o l d ,  d r y  env i ronments  a r e  a t  t h e  apex. I n  t h e  
case o f  s o i l s  n e u t r a l  non-ca lcareous a r e  a t  t h e  l e f t  o f  t h e  
x - a x i s ,  and a l k a l i n e ,  c a l c a r e o u s  o r  s a l i n e  s o i l s  a t  t h e  r i g h t  
D e s c r i p t i o n s  o f  t h e  s o i l  t y p e s  and c l i m a t e  r e g i o n s  a r e  i n  
T a b l e  1  and 2  r e s p e c t i v e l y .  



Fig.3: The frequency d i s t r i b u t i o n  o f  a v a i l a b l e  phosphorus 
(Olsen P )  i n  207 marg ina l - land  s o i l s .  
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D i  stri b u t i  on of n a t i  ve 1 egumes 

More t h a n  2100 access ions o f  97 species were c o l l e c t e d  (Table 

3) .  O f  t h e  17 genera t h e r e  were 34 species o f  T r i f o l i u m ,  23 o f  

Medicago, and 9 each o f  As t raga l  us and T r i gone l l a .  The medics 

represen t  n e a r l y  a l l  o f  t h e  28 annual spec ies (Small 1981), w h i l e  

t h e  c l  overs,  a1 though an i mpressi ve col  1 e c t i  on, represen t  o n l y  a 

small p r o p o r t i o n  o f  t h e  annual spec ies as a who1 e. I n  terms o f  t h e  

number o f  accessions t h e  c l o v e r s  (775 access ions)  and medics (531 

access ions)  agai  n predomi nate,  a1 though t h e r e  were 1 a rge  c o l l  e c t i  ons 

o f  As t raga l  us (204 access ions)  , T r i  gone1 1 a (179 access ions)  , and 

Onobrychi s (107 accessi  ons). 

Because o f  1 ack o f  space i t  i s  not  poss ib l e  t o  show t h e  

d i s t r i b u t i o n  o f  a l l  97 species i n  r e l a t i o n  t o  s o i l  and c l ima te :  i n  

Fig.4 t h e  d i s t r i b u t i o n s  o f  seven spec ies a re  d isp layed.  I n  Fig.4b 

As t raga l  us a s t e r i a s  i s  shown t o  be a spec ies o f  a r i d  areas, i n  

c o n t r a s t  t o  - A. hamosus, which i s  r a r e  i n  t h e  a r i  d areas and comnon 

i n  t h e  h igher  r a i n f a l l  areas. I n  Fig.4a t h e r e  i s  a s i m i l a r  

separa t ion  o f  - M. r a d i a t a  ( i n  t h e  d r y  areas)  and - M. blancheana i n  t h e  

we t t e r  areas. I n  F i g . 4 ~  t h e  d i s t r i b u t i o n  o f  T r i f o l  ium p i 1  u l a r e  i s  

a f f e c t e d  more by so i  1 t ype :  i t  i s  r e s t r i  c t e d  t o  t h e  1 ess ca lcareous 

s o i l s ,  a l t hough  i t  i s  a l s o  absent f r o m  t h e  coas ta l  p l a i n .  I n  

c o n t r a s t  - T. lappaceum i s  r e s t r i c t e d  t o  areas o f  h i g h  r a i n f a l l  

r ega rd less  o f  s o i l  type.  F i n a l l y  i n  Fig.4d t h e  d i s t r i b u t i o n  o f  - M. 

r i g i d u l a  i s  con t ras ted  w i t h  t h e  A u s t r a l i a n  species ( those used i n  

comnerce i n  Aus t ra l  i a )  , - M. r i  g i  dul-a o c c u r r i  ng throughout  S y r i a  



Table 3. Genera c o l l e c t e d  f rom 207 marg ina l  l and  s i t e s  sampled i n  

1984 and 1985, and t h e  number o f  species and t h e  number o f  accession 

o f  each genus. 

Genus Number o f  species Number o f  accessions 

A n t h y l l  i s  

Ast  r aaa l  us 

B i s e r r u l a  

Coroni 1 l a  

Hi ppocrepi  s 

Hvmenocarois 

La t  hy rus 

Lens 

Med i cago 

Onobrychis 

O r n i t h o ~ u s  

Scorp iurus 

Secur i  aera 

T r i  f o l  ium 

T r i  gone1 1 a 

V i  c i  a 

Tot a 1 97 2105 



The d i s t r i b u t i o n  o f  ( a )  Medicago r a d i a t a  (open c i r c l e s )  and 
M. blancheana (c losed)  , m a g a l  us hamosus (open and 
A. - a s t e r i a s  (c losed),  ( c )  T r i f o l  ium l a p p m o p e n )  and T. 
p i l ~ l o s e d ) ,  ( d )  M. r i g i d u l a  (c losed)  i n  r e l a t i o n  To 
a l l  c o l l e c t i o n s  o f  specTes w i t h  A u s t r a l i a n  c u l  t i v a r s  (open). 
The c l i m a t i c r e g i o n s  and s o i l  t ypes  a r e  arranged as i n  Fig.2. 
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(a1 though i t  i s  r a r e  a long t h e  coast) ,  w h i l e  t h e  A u s t r a l i a n  species 

are e i t h e r  con f ined t o  areas o f  n i i l  d  c l  imate or ,  ( i n  t h e  case o f  - IY. 

t r u n c a t u l a )  con f ined t o  s o i l  group 10. 

The e f f e c t  o f  c l  imate on t h e  d i s t r i  bu t i on  o f  medics i s  f u r t h e r  

c l a r i f i e d  i n  Fig.5. The c l i m a t i c  reg ions  are  arranged i n  order o f  

s e v e r i t y  f rom l e f t  t o  r i g h t ,  t h e  presence o f  a  cross i n d i c a t e s  t h a t  

a p a r t i c u l a r  species occurs i n  more than 20% o f  t h e  s i t e s ,  w h i l e  t h e  

c i r c l e  i n d i c a t e s  i t s  presence a t  a  lower frequency. The Syr ian  

cereal  zone i s  con f ined t o  reg ions  w i t h i n  t h e  v e r t i c a l  1  ines.  It i s  

c l e a r  t h a t  most medics are comnon i n  t h e  l e a s t  severe environments, 

11 species being c l a s s i f i e d  as frequent i n  one or other  o f  t h e  

h igher  r a i n f a l l  reg ions.  W i t h i n  t h e  cereal zone t h e r e  a re  e i g h t  

f requent  species, t h r e e  o f  them, - M. praecox, - IY. r o t a t a ,  and - M. 

r a d i a t a ,  being no t  f requent  i n  h i g h  r a i n f a l l  reg ions.  E a s i l y  t h e  

most f requent  species i n  t h e  cereal zone a re  - M. r i g i d u l a  and - M. 

polymorpha. I n  t h e  two most a r i d  environments on l y  - M. r a d i a t a  and 

M. r i g i d u l a  a re  c l a s s i f i e d  as f requent .  Again i t  i s  wor th no t i ng  - 
t h a t  t h e  A u s t r a l i a n  species appear t o  be conf ined t o  t h e  h igh  

r a i n f a l l  reg ions ,  - M. rugosa being frequent on l y  i n  reg ion  1, - M. 

s c u t e l l a t a  i n  reg ions  1 and 4, - M. 1  i t t o r a l i s  r a r e  i n  group 1, and - M. 

t r u n c a t u l a  very r a r e  i n  reg ions  .1 and 2 ,  w i t h  an o u t l i e r  i n  r e g i o n  

8. The other  medics, not shown i n  Fig.5, were never f requent :  these 

are  - M. d i s c i f o r m i s  (a f i r s t  r eco rd ing  f o r  Syr ia ,  i n  r e g i o n  5 j ,  - M. 

granadensis ( reg ions  1 and 5 ) ,  - M. i n t e r t e x t a  ( regions 1 and 3 )  - M. 

murex ( reg ions  1, 5, and 6) ,  and - M. noeana ( reg ion  6).  

O f  t h e  c lovers,  an even smal ler  p ropo r t i on  have penetrated i n t o  

t h e  cereal zone, w i t h  on l y  - T. b u l l  atum present i n  t h r e e  o f  t h e  f o u r  

c l i m a t i c  reg ions  o f  t h a t  zone. Most o f  t h e  c love rs  which have 



Fig.5: D i s t r i b u t i o n  o f  14 medics i n  r e l a t i o n  t o  t h e  c l i m a t i c  r eg ions  
(see Table  2 ) .  The presence of a  c ross  i n d i c a t e s  t h a t  t h e  
spec ies occurs  a t  more than  20% o f  t h e  s i t e s  i n  t h e  reg ion ,  
and o f  a  c l osed  c i r c l e ,  a t  l e s s  t han  20%. Absence o f  a  c ross  
o r  c i r c l e  i n d i c a t e s  absence o f  t h e  spec ies.  

M. rugosa - 
M. tu rb ina ta  - 
M. s c u t e l  1  a t a  

P1.acul eata - 
M.coronata - 

M.blancheana - 

M.minima - 
M.polymorpha - 
M . o r b i c u l a r i s  - 
M . r i g i d u l a  - 



penetrated i n t o  t h e  cereal zone and beyond are 1  ow growing, compact 

species w i t h  very small seeds : on ly  - T. p i  1  u l  are woul d  seem t o  hol d  

promise as a  pasture species. - T. subterraneum, which i s  one o f  t he  

wor ld ' s  important  c lovers,  occurs comnonly i n  groups 2, 3, 4, and 5  

- t h e  coastal  mountains and t h e  l ow  h i l l  s  imned ia te ly  t o  t h e  east o f  

t h e  ranges (Eastern f o o t h i l l s ) .  - T. c h e r l e r i ,  another comnercial 

c lover ,  has a  s i m i l a r  d i s t r i b u t i o n .  

I n  c l i m a t i c  reg ions  11 and 12 e a s i l y  t h e  most comnon p l a n t s  are 

Astragal us and T r i  gone11 a. While t h e  1  a t t e r  , p a r t i c u l a r l y  - T. 

monspel iaca, tend t o  be small species, some o f  t he  Astragal us show 

pronii se as pasture p l  ants. 

Ecotypi c d i f f e r e n t i a t i  011 within the  n a t i  ve populations 

I n  order t o  study ecotyp ic  d i f f e r e n t i a t i o n ,  and t o  conduct a  

p re l im ina ry  evaluat ion,  t h e  seeds c o l l  ec ted  f rom marginal -1 and s i t e s  

were grown i n  nursery rows. B r i e f l y ,  t h i s  i n v o l v e d  germinat ing 20 

seeds (where a v a i l a b l e )  i n  ' J i f f y  po ts '  i n  a  greenhouse and, a f t e r  

hardening t h e  seed1 ings,  t r a n s p l a n t i n g  them t o  t h e  f i e l d  i n  rows 

1.5m apart ,  and 50cm between p lan ts ,  w i t h i n  rows. The f o l l o w i n g  

parameters were measured: t i m e  t o  f lower ing ,  l e a f  area, p e t i o l e  

length ,  in te rnode length ,  l e n g t h  o f  peduncle, f lowers  per head, 

nodes t o  f i r s t  f lower ,  pods per head, seed per pod, and 

hardseededness. We w i l l  b r i e f l y  d iscuss t h e  re1 a t i onsh i  p  ol: t i  me t o  

f l o w e r i n g  and seed s i z e  t o  annual r a i n f a l l ,  as examples o f  

adaptat ion. Only t h e  c o l l e c t i o n  o f  1985 w i l l  be discussed. 



Table 4  l i s t s  t h e  average r a i n f a l l  a t  t h e  s i t e s  f rom which t h e  

25 species w i t h  10 or  more accessions were co l lec ted,  t h e  mean 

number o f  days t o  f l o w e r i  ng, t h e  cor re l  a t i o n  c o e f f i  c i  ent squared 
2  

( r  ) between r a i n f a l l  and f l ower ing  t ime, mean seed s ize,  and the  
2  

c o r r e l a t i o n  coef f i c ien t  ( r  ) between r a i n f a l l  and mean seed size. 

The s t a r s  i n d i c a t e  t h e  degree o f  s ign i f i cance.  

O f  t h e  25 species t h e  f l ower ing  t imes o f  18 and t h e  seed s i z e  o f  

8  were re1 ated t o  r a i n f a l l  . The strongest co r re la t i ons  were amongst 

t h e  c lovers,  and t h e  weakest amorrgst Astragalus, though the re  were 

exceptions i n  both cases. Whenever the re  was an associat ion,  

f lower ing t ime was 1  a ter  i n  wet ter  environments. Strangely, between 

species, t he re  appeared t o  be no r e l a t i o n s h i p  between r a i n f a l l  and 

f l  oweri ng t i  me; f o r  example t h e  mean f l  oweri ng t i  me f o r  Astragal us 

tri bulo ides was 147 days, even though t h e  mean r a i n f a l l  f o r  t h a t  

species was on ly  221mm, whereas - T. tomentosum, w i t h  a  s i m i l a r  mean 

f lower ing  t ime (146 days), occupied s i t e s  w i t h  a  mean r a i n f a l l  o f  

435mm. Clear ly ,  wh i le  f l ower ing  t ime  i s  an important adapt ive 

character w i t h i n  species, d i f f e r e n t  species have other met hods f o r  

coping w i t h  a r i d i t y .  

Seed s i  ze va r i  es mar kedl y  bet ween species . Onobrychi s  

c r i s t a - g a l l i  , w i t h  i t s  heav i l y  spined pod, has seeds o f  near ly  14mg, 

wh i le  t h e  paper- th in pods o f  - T. campestre and - T. tomentosum have 

seeds o f  l e s s  than lmg: i n  t h e  l a t t e r ,  small seeds would appear t o  

be a  p ro tec t i on  against  grazing. However t h e  l a r g e r  seeds o f  

Scorpiurus muricatus are not p ro tec ted i n  t h i s  way, a l though the  

pods resembl e  t h e  1  ar  vae o f  i nsects, whi ch may deter grazing. Those 

species which do show ecotypi  c  d i f f e r e n t i a t i o n  f o r  t h i s  character 

genera l ly  have seeds o f  2-3mg, t h e  exception again being - 0. 



Table  4. R e l a t i o n s h i p s  between days t o  f l o w e r i n g  and r a i n f a l l ,  and mean seed s i z e  and r a i n f a l l ,  f o r  t h e  

25 spec ies  c o l l e c t e d  i n  1985 f o r  wh ich t h e r e  were t e n  o r  more access ions.  

Species 

Ast r aga lus  a s t e r i a s  

A. sch imper i  

A. hamosus 

A. t r i b u l o i d e s  

C o r o n i l l a  s c o r p i o i d e s  

H ippoc rep i s  u n i s i  1  iquosa 

Hymenocarpus c i r c i n n a t u s  

Medicago o r b i c u l a r i s  

M. polymorpha 

M. r a d i a t a  

M. r i g i d u l a  

M. r o t a t a  

Onobrychis c r i s t a - g a l  li 

Scorp iu rus  mur i ca tus  

T r i f o l i u m  a n g u s t i f o l u m  

T. argutum 

T. b u l l a t u m  

T. campestre 

T. p i l u l a r e  

T. purpureum 

T. spumosum 

T. tomentosum 

T r i g o n e l l a  a s t e r o i d e s  

Tr.  monantha 

Tr. monspel iaca 

Number Mean Mean F lower i ng  ( 2 )  Mean Seed 
( 3 )  

2  2  
o  f annual days t o  lOOr seed s i z e  lOOr 

access ions r a i n f a l l  f l o w e r i n g  (mg 

(m) 

Mean r a i n f a l l  a t  a l l  s i t e s  f rom which a  spec ies  was c o l l e c t e d .  
2  

( 2 )  lOOr va lues  ( r  = c o r r e l a t i o n  c o e f f i c i e n t )  o f  t h e  r e l a t i o n s h i p  

between days t o  f l o w e r i n g  o f  each access ion and mean annual r a i n f a l l  
2 

( 3 )  lOOr va lues o f  t h e  r e l a t i o n s h i p  between seed s i z e  o f  each 

access ion and mean annual r a i n f a l l .  



c r i  s t a - g a l l  i . I n  summary v a r i a t i o n  i n  seed s i ze ,  w h i l e  impor tan t  

f o r  adap ta t i on  t o  d r y  environments i n  some species,  i s  c l e a r l y  

determined by d i f f e r e n t  f a c t o r s  o f  t h e  environment,  i n c l u d i n g  

r a i n f a l l  , and probably  g raz ing .  

Concl usi on 

Whi le  a n a l y s i s  o f  t h i s  work i s  s t i l l  a t  a  p r e l i m i n a r y  stage, i t  

i s  not  poss ib l e  t o  draw f i n a l  concl us i  ons. However a l r eady  t h e r e  i s  

much t h a t  i s  c l ea r .  

(1 )  The d e f i c i e n c y  i n  s o i l  phosphorus, though widespread on 

marg ina l  1  and, i s  t h e  excep t ion  r a t h e r  t h a n  t h e  r u l e ,  o c c u r r i n g  on 

about 25% o f  sampled s i t e s .  Since t h e  d e f i c i e n c y  i s  no t  re1 a t e d  t o  

e i t h e r  c l i m a t i c  r e g i o n  o r  s o i l  group, s o i l  a n a l y s i s  would seem t o  be 

a  p re - requ i  s i t e  be fo re  us i  ng super phosphate t o  i mprove marginal  

1  and. 

(2)  Whi le few d i r e c t  comparisons have been made, it. seems l i k e l y  

t h a t  s o i l  f e r t i l i t y ,  i n  chemical terms, i s  h igher  on marginal  land,  

t han  ad jacent  a r a b l e  land. One d i r e c t  comparison which was made 

near Breda, showed t h a t  t h e  organi  c  mat ter  content  o f  marg ina l  1  and 

(3.2%) was more t h a n  t r e b l e  t h a t  o f  t h e  ad jacen t  a r a b l e  l a n d  (1.1%). 

(3) The legume f l o r a  i s  o f  g rea t  d i v e r s i t y ,  and c o n s t i t u t e s  a  

va luab le  resource  f o r  improv ing  bo th  marginal  and a r a b l e  land. I n  

many cases popu la t i ons  a re  such t h a t  t h e  degree o f  gene t i c  e r o s i o n  

may be l e s s  t h a n  has been es t ima ted  i n  t h e  past.  



(4 )  Because o f  t h e i r  na tura l  d i s t r i  b u t i  on i t seems unl i k e l y  t h a t  

t h e  species developed as pasture cul ti vars i n  A u s t r a l i a  w i l l  be o f  

s i g n i f i c a n t  value i n  west Asia. To replace them the  w ide ly  

indigenous 1. r i g i d u l a  would seem t o  be most promising. - M. 

polymorpha (which i s  represented i n  A u s t r a l i a ) ,  and - M. r o t a t a ,  would 

a1 so, on t h e  basis  o f  t h e i r  d i s t r i  bu t ion ,  seem promising. 

(5 )  Even a f t e r  consi de ra t i  on o f  on ly  two characters, f l ower i  ng 

t ime  and seed s ize,  almost a l l  species show ecotyp ic  d i f f e r e n t i a t i o n  

i n  respect  t o  annual r a i n f a l l  . This emphasises the  importance o f  

using t h e  n a t i v e  species f o r  developing pastures on marginal and 

arable 1 and. - T.A.N. Ehrman and P.S.Cocks. 



Experiment 2: Use o f  superphosphate on marginal land- 

e f f e c t  on t h e  na t i  ve pasture and on sheep producti v i t y  

(Preschedul e ML2) 

I n  t h e  p r e v i o u s  s e c t i o n  we d iscussed  t h e  a v a i l a b i l i t y  o f  

phosphorus on marg ina l  l a n d ,  about  25% o f  which i s  1  i k e l y  t o  be 

d e f i c i e n t  i n  P and so respond t o  f e r t i l i z e r  a p p l i c a t i o n .  I f  legumes 

a r e  abundant, appl  i c a t i o n  o f  super phosphate a lone  may we1 1 r e s u l t  i n  

s u b s t a n t i  a1 i n c r e a s e s  i n p r o d u c t i  v i t y .  

Tni  s  s i  ngl e  management p r a c t i  ce , a1 though  s i  ~np l  e  i n concept,  i s  

d i f f i c u l t  t o  assess o b j e c t i  v e l y  f o r  two  reasons. F i r s t l y ,  marg ina l  

l a n d  i s  ex t reme ly  v a r i a b l e .  S o i l  depth  v a r i e s  f r o m  a few cm, o r  

even no s o i l  t o  over l m  i n  i s o l a t e d  pockets.  I n  t h e s e  c i rcumstances 

small p l o t s  exh i  b i t  excess i  ve v a r i  a b i  1  i t y  i n  e x p e r i  mental r e s u l t s .  

Secondly,  even i f  g rowth  o f  herbage i n c r e a s e s  i t  does not  

n e c e s s a r i l y  f o l l o w  t h a t  t h e r e  w i l l  be an i n c r e a s e  i n  animal 

p r o d u c t i  v i t y .  We have t h e r e f o r e  des igned an exper i  rnent i n  whi c h  

p l o t s  a r e  l a r g e  (3ha and 6.5ha), where animal p r o d u c t i v i t y  i s  

measured i n  a d d i t i o n  t o  herbage y i e l d ,  and a l l  f i n a n c i a l  i n p u t s  and 

o u t p u t s  a r e  moni tored.  

The s i t e  chosen comprises pas tu re  dominated by t h e  annual 

grasses,  Bromus and Avena. Over 40 legume spec ies a re  a1 so p resen t ,  

t h e  most abundant be ing  T r i f o l  i um campestre, - T. tomentosum, --- and T. 

s t e l l a t u m ,  a l l  o f  wh ich  a re  connon on marg ina l  l a n d  i n  most p a r t s  o f  

S y r i  a  (see p r e v i o u s  s e c t i o n ) .  

The exper iment i s  f a c t o r i  a1 w i t h  t h r e e  r a t e s  o f  super phosphate 

e q u i v a l e n t  t o  0, 12 and 28 kg P/ha, and t w o  s t o c k i n g  r a t e s :  l o w  (0.8 



ewes lha)  and h i g h  (1.7 eweslha).  The t r e a t m e n t s  a r e  a r r a n g e d  i n  a  

randomised comple te  b l o c k ,  r e p l i c a t e d  t h r e e  t i m e s ,  t h e  t o t a l  a rea  

b e i  ng a  p p r o x i  mat e l  y 83 ha. 

Superphosphate was b roadcas t  i n  November 1984 and t h e  e f f e c t  on 

v e g e t a t i o n  and herbage y i e l  d  was m o n i t o r e d  d u r i  ng t h e  f o l l  owing 

g row ing  season ( r e p o r t e d  l a s t  y e a r ) .  Sheep were i n t r o d u c e d  t o  t h e  

p l o t s  i n  October 1985, a f t e r  h a v i n g  been p r e v i o u s l y  mated i n  August 

and September. N i n e t y  Awassi ewes were d i v i d e d  i n t o  groups o f  

f i  ve, each c o n t a i  n i  ng 2, 3,  4, 5  and 6  y e a r  01 d  ewes. Each group 

was t h e n  permanent ly  a s s i g n e d  t o  l a r g e  (6.5ha) o r  smal l  (3ha)  p l o t s  

r e p r e s e n t i n g  t h e  l o w  and h i g h  s t o c k i n g  r a t e s  r e s p e c t i v e l y  i n  each o f  

t h e  f e r t i l i z e r  t r e a t m e n t s .  D u r i n g  t h e  season t h e  sheep g r a z e d  t h e  

p l o t s  f r o m  e a r l y  morni ng t o  sunset  and were she1 t e r e d  a t  n i g h t .  The 

sheep were f e d  w i t h  b a r l e y  y r a i  n  d u r i n g  l a t e  pregnancy and e a r l y  

l a c t a t i o n  (December t o  F e b r u a r y ) ,  and i n  J u l y  and August when i n  

p r e p a r a t i o n  f o r  mat ing .  Bar1 e y  was a1 so f e d  (700 g l e w e l d a y )  

whenever t h e  average l i v e w e i g h t  i n  t h e  g r o u p  was l e s s  t h a n  46kg. 

Superphosphate was aga i  n app l  i e d  t o  t h e  p l o t s  i n September 1986. 

Sheep mass was r e c o r d e d  on a  week ly  b a s i s  t h r o u g h o u t  t h e  season. 

M i l k  p r o d u c t i o n  was a1 so r e c o r d e d  - on a  d a i l y  b a s i s  - f o r  each 

g roup  f o l l o w i n g  removal  o f  t h e  e i g h t - w e e k - o l d  lambs f o r  s a l e  i n  

March. 

Herbage was sampled on seven occas ions  i n  1985186: a t  mon th l y  

i n t e r v a l s  f r o m  December t o  F e b r u a r y  and t h e n  a t  2  t o  3  week i n t e r v a l  

i n  Ya rch  and A p r i l  . At  each occas ion ,  30 samples were co l  l e c t e d  

f r o m  each p l o t  a l o n g  a  t r a n s e c t  between o p p o s i t e  co rne rs .  F i f t e e n  

o f  t h e s e  were f r o m  i n s i d e  p r o t e c t i v e  cages (60 x  60cm x  30cm h i g h )  



and t h e  remainder  were f r o m  matched s i t e s  near t h e  same cages. The 

cages were p l a c e d  on new s i t e s  a f t e r  each sampl ing:  t h u s  herbage 

a v a i l a b i l i t y  ( o u t s i d e  t h e  cages) and herbage y i e l d  (g rowth  between 

h a r v e s t s  i n s i d e  cages) was measured. Each sample c o n s i s t e d  o f  f o u r  

c y l i n d r i c a l  u n i t s  (10.5cm d i a m e t e r )  t a k e n  t o  a dep th  o f  lOcm, and 

t h e  p l a n t s ,  t o g e t h e r  w i t h  a l a r g e  p o r t i o n  o f  t h e i r  r o o t  systems, 

were removed. These were separa ted  i n  t h e  1 a b o r a t o r y  i n t o  legumes, 

grasses,  and herbs and t h e  number o f  p l a n t s  o f  each were recorded.  

'The r o o t s  were separa ted  and d i s c a r d e d  and t h e  shoot p o r t i o n  o f  each 

c a t e g o r y  d r i e d  and weighed. Samples were s t o r e d  f o r  chemical 

a n a l y s i s .  S o i l  was sampled t o  a dep th  o f  lOcm i n  March and a n a l y s e d  

f o r  a v a i  1 ab l  e phosphorus. 

Seed y i e l d  was measured i n  June. T h i r t y  samples (20 x 20cm) 

were t a k e n  ( f r o m  quadra ts  i n s i d e  and o u t s i d e  t h e  cages) i n  each 

p l o t ,  a1 1 v e g e t a t i o n  was removed t o g e t  her  w i t h  t h e  t o p  l c m  of s o i  1 , 
and seeds were separa ted  f r o m  s o i l  and t r a s h ,  bu lked,  coun ted  and 

weighed. 

Resul ts 

The phosphorus l e v e l  i n  t h e  s o i l  has improved as a r e s u l t  o f  

phosphate app l  i c a t i o n  (.Fig.6). Wh i le  83% o f  t h e  samples ana lysed  i n  

t h e  c o n t r o l  t r e a t m e n t  had va lues l e s s  t h a n  lOppm o f  P ( a p p r o x i m a t e l y  

t h e  c r i t i c a l  l e v e l  ) ,  t h e  medium and h i g h  t r e a t m e n t s  a lways gave 

va lues g r e a t e r  t h a n  10 and 15 ppm r e s p e c t i  vely.  It i s  c l e a r  t h a t  

use o f  f e r t  i 1 i zer  has c o r r e c t e d  t h e  phosphorus de f  i c i  ency. 



P-01 sen (ppm) 

Fig.6: Frequency d i s t r i b u t i o n  o f  a v a i l a b l e  phosphorus l e v e l  
(Olsen P) i n  marg ina l - land s o i l s  a t  Te l  Hadya a f t e r  - I \ 7 nl r n  / I  \ I or\# r t  f . \ 



The response o f  grasses t o  phosphorus was s l i g h t  and not 

s i g n i f i c a n t  (Fig.7a), w h i l e  t h a t  o f  t h e  legumes was s u b s t a n t i a l  and 

s i g n i  f i  cant (Fig.7b). The response i n  legumes occurred i n  pas tu re  

a v a i l a b i l i t y  (open quadrats)  as we l l  as i n  t o t a l  growth ( p r o t e c t e d  

quadra ts ) :  indeed i t  appears l i k e l y  t h a t  t h e  response i n  a v a i l a b l e  

pasture was t h e  e a t e r  ( i n  t h a t  t h e r e  appeared t o  be a  response t o  

h i g h  over medium appl i c a t i  on r a t e ) .  P roduc t i  v i t y  be fo re  March was 

1  ow, about equal t o  t h a t  o f  t h e  preceeding year ,  and was unl  i k e l y  t o  

have c o n t r i b u t e d  s i g n f i c a n t l y  t o  animal p roduc t ion  (bu t  see l a t e r ) .  

Where p r o d ~ l c t i v i t y  i s  l e s s  t h a n  l t / h a  i t  i s  l i k e l y  t h a t  t h e  

d i f f e r e n c e  between herbage i n s i d e  and o u t s i  de t h e  quadrats  i s  c l ose  

t o  t h e  amount consumed by animals. I f  t h i s  i s  so, u t i l i z a t i o n  o f  

t h e  pas tu re  was low, p robab ly  not more t h a n  20%. However, h igher  

u t i  1  i z a t i  ons woul d  probably  damage t h e  pastures capac i t y  t o  produce 

seed, and so reduce t h e  f u t u r e  p o t e n t i a l .  

The e f f e c t  o f  phosphate f e r t i l i z a t i o n  and s tock ing  r a t e  on t o t a l  

herbage a v a i l a b i l i t y  du r i ng  t h e  season i s  shown i n  Fig.8. 

Phosphorus appl i c a t i  on r e s u l  t e d  i n  s i  gni  f i  cant1 y h igher  herbage 

biomass over t h e  con t ro l  i n  sp r ing ,  w h i l e  t h e  a v a i l a b i l i t y  o f  

herbage was s i  gn i  f i  c a n t l y  g r e a t e r  under 1  ow compared w i t h  h i g h  

s t o c k i n g  r a t e  i n  Apr i  1. These d i f f e r e n c e s  i n  herbage avai  l a b i  1  i t y  

were r e f 1  ec ted  i n  1  i vewei gh t  , and, as s h a l l  be seen, i n  t h e  amount 

o f  suppl ementary f eed ing  necessary t o  ma in ta i n  weight  . Sheep 

g raz ing  f e r t i l  i z e d  pas tu re  were c o n s i s t e n t l y  heav ier  t h a n  c o n t r o l  

sheep and sheep a t  l o w  s t o c k i n g  were s i g n i f i c a n t l y  heav ier  t han  

sheep a t  h i g h  s t o c k i n g  r a t e  d u r i n g  February t o  J u l y  (Fig.9) - even 

though, as s t a t e d  e a r l i e r ,  pas tu re  a v a i l a b i l i t y  was ex t reme ly  l o w  i n  

February. 



Fig.7: P r o d u c t i v i t y  of ( a )  t h e  g r a s s  component o f  n a t i v e  p a s t u r e  and 
( b )  t h e  legume component a f t e r  two y e a r s  a p p l i c a t i o n  o f  z e r o  
phosphorus ( l e f t ) ,  12kg/ha of  phosphorus ( c e n t r e ) ,  and 28kgIha 
of  phosphorus ( r i g h t ) .  Sampling d a t e s  a r e  i n d i c a t e d  by day/ 
month. 
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Fig.8: Herbage a v a i l a b l e  a t  va r i ous  dates i n  1986 under sheep 
g r a z i n g  a t  ( a )  t h e  t h r e e  l e v e l s  o f  phosphorus, ze ro  
( c l osed  c i r c l e s ) ,  12kg/ha (open c i r c l e s )  and 28kg/ha 
( t r i a n g l e s ) ,  and ( b )  two s t o c k i n g  r a t e s ,  l ow  (open 
c i r c l e s )  and h i g h  ( c l osed  c i r c l e s ) .  The ba rs  a r e  LSD 
a t  P<0.05 (Fig.8a) and P<0.01 (F ig .8b) .  
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Fig.9: Mean liveweight of ewes a t  various dates in 1986 as a result of 
( a )  three levels of phosphorus, zero (closed c i rc les ) ,  12kg/ha 
(open circles)  and 28kg/ha (closed triangles),  and ( b )  two 
stockinq rates,  low (open circles)  and high (closed circles) .  

LSD (P<0.05) 



Increases i n ewe 1  i vewei gh t  , a1 though not sa l  eabl e  , are 

impor tan t  f o r  proper r e p r o d u c t i  ve f u n c t i o n  and f e r t i  1  i t y  a t  mat ing 

(Thomson and Bahhady i n  ICARDA Annual Report ,  1985). I n  t h i s  s tudy 

a l l  groups w i t h  average 1 i vewe igh t  l e s s  t han  46kg/ewe are  f e d  w i t h  a  

supplement of b a r l  ey g ra in .  The data i n  Table 5  show t h a t  ewes 

g raz ing  on phosphate- t reated pas tu re  a t  l o w  s tock ing  r a t e  d i d  not 

r e q u i r e  any suppl ementary feeding,  w h i l e  a1 1  o the r  t rea tments  d i d :  

t h i s  i s  r e f l e c t e d  i n  t h e  amount of b a r l  ey f e d  t o  t h e  ewes, which i s  

shown i n  Table 6. 

Unl i ke 1  i vewei gh t  , mi 1  k  p roduc t i  on (Tab1 e  7 )  seems un-af f e c t e d  

by phosphorus and s tock ing  r a t e  a1 though t h e  l e v e l  of p roduc t i on  was 

g e n e r a l l y  b e t t e r  a t  t h e  l o w  s tock ing  r a t e .  

U l t i m a t e l y  we b e l i e v e  t h e  response t o  phosphorus w i l l  be t h rough  

i t s  e f f e c t  on t h e  p r o p o r t i  on of legumes i n  t h e  pasture,  t h e  legumes 

supp ly ing  n i t r o g e n  which i s  d e f i c i e n t  on marginal  lands .  I n  1985/6 

t h e  e f f e c t  of phosphate on legume seed mass and number a t  t h e  end o f  

t h e  g r a z i n g  season i s  shown i n  Table 8. Both mass and number were 

s i g n i f i c a n t l y  h igher  as t h e  r e s u l t  o f  us i ng  t h e  f e r t i l i z e r  

( e s p e c i a l l y  t h e  h i g h  phosphate r a t e ) ,  t hus  con f i rm ing  t h e  p rev ious  

season's r e s u l t s  and, a t  l e a s t  t o  date,  con f i rm ing  t h e  hypothes is  

t h a t  phosphate encourages legumes. - A.E. Osman, L. Russi and E.F. 

Thomson 



Table 5. E f f e c i  o f  phosphate f e r t i l i z e r  and s tock i ng  r a t e  on sheep 

1  i vewe igh t  ( kg )  a t  t h e  end o f  t h e  1986 g r a z i n g  season. 

- 

Phosphate 

r a t e  

(kg  P/ha) 

S tock ing  r a t e  

Low High 

( 1.3 ha/ewe ) (0.6 ha/ewe) 

* 
Each va lue  i s  an average of  15 ewes; a l l  t rea tments  w i t h  

va l ue  <46 kg were supplementary f e d  ( J u l y  - August w i t h  7009 

bar1 ey/ewe/day f o r  one month). 

Table 6. Amounts o f  b a r l e y  g r a i n  f e d  t o  s i x  f l o c k s  (kg ba r l ey l ewe )  

g raz i ng  marg ina l  1  and r e c e i v i n g  n i  1  , medium and h i  gh superphosphate 

a t  l ow  and h i g h  s t o c k i n g  r a t e s  

- - - - 

P a p p l i e d  (kg /ha)  

S tock ing  r a t e  0  12 28 





Table 8. E f fec t  o f  r a t e  of*superphosphate f g r t i l i z e r  appl icat ion  t o  

marginal land on seed y i e l d  and seed number f o r  pasture legumes. 

Fe r t  i 1 i zer  Seed y i e l d  Seed number/ 
2 

r a t e  (kg/ha 1 (per m 1 
(kg P/ha) 

LSD (Pc0.05) 

* 
Each value i s  an average o f  90 quadrat samples. 



Experiment 3: he lmin th  p a r a s i t e s  i n  sheep 

(Preschedul e  ML2) 

I n  s tud ies  o f  g raz ing  management an important  f a c t o r  i s  t h e  

h e a l t h  o f  1  ivestock.  Espec ia l l y  a t  h i g h  r a t e s  o f  set -s tock ing,  t h e  

r i s k  o f  i n t e r n a l  pa ras i t es  i s  s i g n i f i c a n t  and presents t o  farmers a  

problem which may not  e x i s t  i n  t r a d i t i o n a l  systems. While i t  i s  not 

t h e  a im of Experiment 2 t o  study i n t e r n a l  pa ras i t es  - indeed t h e  

sheep are  drenched as a  mat ter  o f  r o u t i n e  - i t  seemed a  good 

oppo r tun i t y  t o  moni tor  i nte rna l  pa ras i t es  , especi a1 1  y  1  ungworms, and 

see i f  t h e r e  was any i n d i c a t i o n  o f  a  bu i ld -up  i n  numbers a t  h i g h  

r a t e s  o f  stocking. 

Pre l  i mi nary work i n  1984185 had a1 ready i ndi  cated t h a t  1  ungworms 

are  a  g rea ter  t h r e a t  t o  sheep than  t h e  gas t ro - i  n t e s t i  nal  he1 mint hs. 

O f  t h e  lungworms, Oictyocaulus f i l a r i a ,  a  species l i v i n g  f r e e l y  i n  

t h e  l u n g  passages, i s  l e s s  comnon than  t h e  parenchyma dwe l l i ng  

pa ras i t es  o f  t h e  Pro tos t rongy l idae .  

I n  1985186 r e c t a l  samples o f  faeces were taken a t  monthly 

i n t e r v a l s  f rom November t o  J u l y  f rom f o u r  o f  t h e  f i v e  sheep i n  each 

t reatment  o f  experiment 2. The f o u r  sheep were pa i red  and t h e  

faeces bul ked f o r  each p a i r .  He1 min th  eggs were counted us ing  t h e  

McMaster techn i  que and 1  ungworm 1  arvae counted a f t e r  e x t r a c t i o n  f rom 

faeces. A l l  sheep were drenched w i t h  Tetrarnizol i n  February 1986 t o  

remove any d i f ferences between f l ocks .  

The percehtages o f  ewes i n f e c t e d  w i t h  1  ungworms and 

gas t ro - i  n t e s t i  na l  he1 minths a re  shown i n  Tab1 e  9, toge ther  w i t h  t h e  

number o f  1  ungworm 1  arvae i n  faeces. Rates o f  i n f e c t i o n  w i t h  





g a s t r o - i  n t e s t i  na l  he1 m i  n t hs  were h i g h  i n  autumn, assoc ia ted  w i t h  t h e  

inc reased  egg- lay ing  a c t i v i t y  o f  a d u l t s  which i s  normal a t  t h a t  

t ime. I n f e c t i o n s  w i t h  IVematodirus were about ha1 f those  of 

Marshal 1  ag ia  and t h e  S t rongy l  i ds .  Drenching i n  February ha1 t e d  egg 

l a y i n g ,  probably  by removing most a d u l t s ,  but  eggs re-appeared i n  

faeces when sur v i  v i  ng adul t s  recomnenced egg-1 a y i  ng, and 1  a r  vae 

reached ma tu r i t y .  However, except i n  t h e  case o f  t h e  

P ro tos t rongy l  i d s ,  r e - i  n f e c t i  on r a t e s  were 1  ow: egg counts were 

g e n e r a l l y  be1 ow 50019 faeces, a  number consi dered t o  be i n s u f f i c i e n t  

t o  reduce p r o d u c t i v i t y .  However t h i s  r a t e  o f  s u r v i v a l  presents  a  

long- te rm danger s i nce  it i s  1  i k e l y  t h a t  new popu la t ions  w i l l  be 

r e s i s t a n t  t o  t h e  drenches and become more d i f f i c u l t  t o  c o n t r o l .  

O f  t h e  1  ungworms, t h e  P ro tos t rongy l  i d s  were t h e  most comnon, 

con f i rm ing  t h e  f i n d i n g s  o f  t h e  1984185 experiment. Only 21.1% o f  

ewes were i n f e c t e d  w i t h  Di c tyocau l  us f i  1  a r i  a, whi 1  e  63 .l% were 

i n f e c t e d  w i t h  t h e  P ro tos t rongy l i ds .  Furthermore, t h e  f r e e - l i v i n g  

Di c tyocaul  us f i l a r i a  appeared t o  be suscep t i b l e  t o  t h e  a n t h e l m i n t i c  

used, w h i l e  t h e  P ro tos t rongy l  i d s  were not.  Not or l ly were t h e r e  more 

ewes i n f e c t e d  by t h e  l a t t e r ,  but  a1 so i n f e c t i o n  was more severe. 

Whi 1  e  drenched ewes were voi  d i  ng Di c tyocau l  us 1  a r  vae a t  ve ry  1  ow 

1  eve1 s, counts o f  P ro tos t rongy l  i d  1  a r  vae remai ned high. 

I n  summary, a f t e r  one year  o f  t h e  experiment t h e r e  was no e f f e c t  

o f  s t ock ing  r a t e  on number o f  pa ras i t es .  Th is  i s  t o  be expected 

s ince,  i f  s tock ing  r a t e  has an e f f e c t  i t  w i l l  be i n  t h e  second o r  

t h i r d  year  o f  t h e  experiment . 
I n  t h e  broader view, P r o t o s t r o n g y l i d s  appear most l i k e l y  t o  have 

a  de t r imen ta l  e f f e c t  on p roduc t i  v i t y  i n  t h e  reg ion.  Since t h e y  f o rm  



permanent c a l c i f i e d  nodules i n  t h e  lungs, damage becomes 

progress ive ly  worse as sheep get 01 der. These increase t h e  

p r o b a b i l i t y  o f  mechanical pneumonia, and eventual death. Control i s  

d i f f i  c u l t  , not on ly  because Protostrongyl  i d s  are we1 1  protected i n 

t h e  lungs f rom anthelminth ics,  but a l s o  because they  use sna i l s ,  as 

in termediate hosts and these are d i f f i c u l t  contro l  . 
Expert ise a t  ICARDA i n  i d e n t i f y i n g  1  ungworms i s  increas ing and 

more deta i  1  ed s tud ies  are planned. These should a1 so be conducted 

on farm f l o c k s  t o  conf i rm t h e  f i nd ings ,  and t o  e s t a b l i s h  research 

p r i o r i t i e s  re levan t  t o  t h e  r e a l  fa rm environment. U l t i m a t e l y  t h i s  

research should expand t o  no r th  A f r i c a  and other  west Asian 

count r ies  since tha  Protostrongyl  i d s  are known t o  be a  widespread 

problem. - 6. Orita, E.F.  Thomson, A.E. Osmn 



Experiment 4: ecology and p r o d u c t i v i t y  o f  

margina l  l a n d  a t  Adany 

(Preschedule ML8) 

Adamy i s  a small v i l l a g e  about l O O k m  south-east o f  Aleppo on t h e  

boundary between t h e  cereal  -croppi  ng zone and t h e  steppe. Th is  1 and 

i s  marg ina l  because o f  l o w  r a i n f a l l  whereas t h a t  a t  Tel Hadya i s  

marginal  because o f  poor s o i l .  P rev ious l y  our  s t u d i e s  have been 

r e s t r i c t e d  t o  t h e  l a t t e r ,  bu t  i t  i s  c l e a r l y  o f  importance t h a t  we 

should understand t h e  former s ince  i t  occupies a huge area o f  land. 

It i s  a1 so t h e  1 and most prone t o  ' d e s e r t i f i  c a t i o n ' .  

The marginal  1 and a t  Adamy i s  t y p i c a l  o f  many c o u n t r i e s  o f  t h e  

r e g i o n  where, a1 though ani  ma1 g raz ing  i s  t h e  p r imary  use, every  now 

and t h e n  cereal  crops a re  grown i n  yea rs  o f  r e l a t i v e l y  h i g h  

r a i n f a l l .  It i s  t h i s  cu l  ti v a t i o n  which i s  probably  t h e  main cause 

o f  d e s e r t i f i  c a t i  on, abandoned f i e l  ds be ing a comon fea tu re .  These 

f i e l  ds e i t h e r  remai n as bare ground f o r  several  yea rs  o r  g r a d u a l l y  

become covered w i t h  unpa la tab le  weeds. Moreover t h e  areas which a re  

as y e t  not  c u l t i v a t e d  a re  i n t e n s i v e l y  grazed i n  t h e  s p r i n g  by sheep 

and goa ts  f r o m  nearby v i l l a g e s .  

The work was c a r r i e d  o u t  i n  1985186 w i t h  t h e  o b j e c t i v e s  o f :  

- D e f i n i n g  t h e  b i o l o g i c a l  and environmental  resource  base o f  

g raz ing  1 and a t  Adamy. 

- R e l a t i n g  s o i l  f e r t i l i t y ,  p l a n t  g e n e t i c  resources and p l a n t  

numbers t o  ava i  1 abl  e herbage and p r i  mary p roduc t i  v i t y .  



- Studying pasture producti vity and species composition in 

re1 a t ion t o  di f ferent  periods of protection from grazing 

The study area consisted of land which was open t o  grazing and 

land which had been protected for two t o  several years following 

planting with shrubs (Atri pl ex spp.). Three t ransec t s ,  each of 
200m, were iden t i f i ed :  the  f i r s t  open grazing land, the  second land 

which had received protection for  two years ,  and the  t h i rd  land 

whi ch had been protected for f i  ve years. A1 ong each t ransect  , pl ant 

numbers and available herbage were measured a t  50 s i t e s  together 

with depth of soil  and chemical analysis of the 0-lOcm layer of 

so i l .  Available herbage was measured four times a t  monthly 

interval  s ,  s t a r t i  ng in mi d-January 1986. Additional1 y, to ta l  

herbage (protected by cages) was measured on the  open grazing area 
a t  the  end of the  season: t h i s  was not necessary in the other two 

t ransec t s  since they were not grazed. 

Seed yie ld  was measured i n  0.2m x O . l m  quadrats in mid May 1986 

on a l l  three  t ransects .  F i f ty  quadrat samples were collected along 

each t ransect  and a fur ther  50 in  the cages. 

Resul t s  

Grasses were the  most dominant component of the herbaceous 
vegetati on i n wi nter . For example, in  January, grasses consti tuted 

.96%, 98% and 99% of to ta l  herbage yie ld  in  the grazed area ,  and the 

areas protected for  two and f i v e  years respectively. In April,  

however the  corresponding val ues were 32%, 49% and 68%, where the 



weeds (spec ies  o the r  t h a n  grasses and 1  egumes) had ga i  ned 

importance, e s p e c i a l l y  i n  t h e  grazed area. Re1 a t i  ng herbage y i e l  d  

o f  grass t o  number of* p l a n t s  (Fig. lO) i n d i c a t e d  a  s t r ong  
2  

r e l a t i o n s h i p  (100 r = 85 ) i n  January. Th i s  con f i rms  e a r l  i e r  work 

on h igher  r a i n f a l l  marginal  land.  A1 so con f i rm ing  e a r l  i e r  work was 

t h e  r e s u l t  t h a t  t h i s  r e l a t i o n s h i p  weakened w i t h  t ime:  o n l y  52% o f  

v a r i a b i l i t y  i n  t h e  herbage y i e l d  i n  A p r i l  cou ld  be a t t r i b u t e d  t o  

v a r i a t i o n  i n  t h e  number o f  p l a n t s  (Fig. lOb),  a l t hough  p l a n t  number 

c l  e a r l y  remai ned an impo r tan t  determinant o f  y i e l  d. 

The e f f e c t  o f  p r o t e c t i o n  on g rass  d e n s i t y  and y i e l  d  i s  shown i n  

Table 10. P ro tec ted  areas had 3 t o  9  t imes  more p l a n t s  t han  

unpro tec ted  areas, and these  d i f f e r e n c e s  were r e f l e c t e d  i n  y i e l d .  

On t h e  o the r  hand, d i f f e r e n c e  between two and f i v e  years  p r o t e c t i o n  

was observed o n l y  i n  sp r i ng :  i n  March t h e  former exceeded t h e  l a t t e r  

by 45% i n  numbers and by 40% i n  y i e l  d, and i n  A p r i l  , by 56 and 109%, 

r e s p e c t i v e l y .  It seems t h a t  t h e  A t r i p l e x  shrubs when f u l l y  grown 

might compete w i t h  and r e p l a c e  t h e  herbaceous cover even i n  t h e  

a.bsence o f  g r a z i  ng . 

Even one year  o f  p r o t e c t i o n  f r o m  g raz ing  subs tan t i a l  1  y b e n e f i t s  

seed y i e l d .  Seed number a1 most doubled i n s i  de compared w i t h  o u t s i  de 

t h e  cages, and seed mass was a1 SO (bu t  not  p r o p o r t i o n a t e l y )  g rea te r  

(Tab1 e  11).  Tota l  seed y i e l d  a f t e r  two and f i  ve yea rs  p r o t e c t i o n  

was r e s p e c t i  v e l y  426% and 87% higher  t han  under open graz ing,  whi 1  e  

y i e l d  o f  g rass  was r e s p e c t i v e l y  211% and 100% higher  compared w i t h  

open g r a z i  ng. 

A l so  o f  i n t e r e s t  i s  t h e  d i f f e r e n c e  i n  bo tan i ca l  composi t ion o f  

seed i n  t h e  d i f f e r e n t  t rea tments .  I n  t h e  p ro tec ted  areas t h e  number 



Fig.10: The r e l a t i o n s h i p  between he,rbage y i e l d  and number 
o f  grass p lan ts  i n  ( a )  January and ( b )  A p r i l .  
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- r =  0.9231 

a= -14.1893 
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b= 0.0231 
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Table 11. Number o f  seeds and seed y i e l d  a t  t h e  end o f  t h e  growing 

season (May 1986) i n  r e l a t i o n  t o  d i f f e r e n t  l e v e l s  o f  p r o t e c t i o n  f rom 

g r a z i n g  a t  Adamy. 

Level  o f  

g r a z i n g  

T o t a l  

(grass+legume+others)  Grasses 

Open g raz i ng :  

number mass number mass 
2 2 2 2 

( p e r  ) (g/m ) ( p e r  m ) ( s l m  ) 

o u t s i d e  cages 2960 3.0 781 2.6 

I n s i d e  cages 5789 3.8 1027 2.9 

Two yea rs  p r o t e c t i o n  4956 15.8 4119 8.1 

F i v e  yea rs  p r o t e c t i o n  2620 5.6 2159 5.2 



o f  g rass  seeds represen ted  over 80% o f  t h e  t o t a l ,  w h i l e  i n  t h e  open 

g raz ing  area i t represen ted  on l y  26%, suggest ing t h a t  g r a z i ~ g  

f avou rs  weed species. I n  none o f  t h e  areas were legumes a  

s i  gn i  f i  cant component. 

The s tudy has r e v e a l e d  t h a t  many o f  t he  f i n d i n g s  i n  t h e  h igher  

r a i n f a l l  marginal  l ands  app ly  a t  Adamy: f o r  example y i e l d  depends on 

p l a n t  number, g raz ing  depresses seed p roduc t ion ,  and p r imary  

p roduc t i  v i t y  i s  ve ry  low. One impor tan t  d i f f e r e n c e  however i s  t h e  

1  ack o f  legumes. I f  ICARDA's ph i losophy o f  dependence on pas tu re  

legumes i s  t o  app l y  i n  t hese  d r y  areas i t  seems l i k e l y  t h a t  t h e  

sowing o f  1  eguminous pastures w i l l  be necessary. We c l e a r l y  face  a  

fo rmi  dab1 e  t a s k  i n  s e l e c t i n g  adapted species,  develop ing app rop r i a te  

es tab l  ishment techniques,  and d e v i s i n g  s u i t a b l e  g raz ing  systems i f  

t h e  p r o d u c t i v i t y  o f  t h i s  l a n d  i s  t o  be increased. -A.E. Osrnan and L. 

Russi . 



Experiment 5: e f f e c t  o f  phosphate appl  i c a t i o n  

on some p a s t u r e  legumes n a t i v e  t o  marg ina l  l a n d  

(Preschedule ML6) 

I n  unders tanding t h e  ecology o f  marg ina l  l and ,  and i n  p a r t i c u l a r  

t h e  ecology o f  response t o  superphosphate a p p l i c a t i o n ,  i t  i s  

necessary t o  know n o t  o n l y  what happens t o  p l a n t  communit ies as a 

whole bu t  a l s o  what happens t o  components of t h e  communit ies. The 

f i r s t  s tep  i n  do ing  t h i s  i s  t o  s tudy  t h e  response o f  species 

i n d i v i d u a l l y :  .in t h i s  way t h e  most respons ive spec ies w i l l  be 

revealed. O f  course i t  i s  imposs ib le  t o  t e s t  each o f  t h e  97 legumes 

repo r t ed  i n  Experiment 1, bu t  i t  i s  impo r tan t  t o  know i f  v a r i a t i o n  

i n  response i s  l i k e l y  t o  e x i s t ,  and t o  f i n d  e a s i l y  determined 

i n d i c a t i o n s  o f  i t s  ex is tence .  

I n  t h i s  exper iment seven spec ies (M. - polymorpha s e l e c t i o n  f rom 

Tah, see Experiment 25, - M. r i g i d u l a  s e l e c t i o n  716, - M. noeana 

s e l e c t i o n  2124, - M. r o t a t a  s e l e c t i o n  1943, - M. t r u n c a t u l a  cv. 

Jemal ong , Ast raga1 us hamosus , and T r i  gonel 1 a foenum-graecum) were 

sown a t  t h r e e  r a t e s  o f  phosphorus (0 ,  10, and 40kg/ha) a t  f i v e  s i t e s  

(Te l  Hadya, Breda, E l  Bab, J i n d e r i s ,  and Jableh, f o r  r a i n f a l l  see 

Table 12). The spec ies were chosen on t h e  bas i s  o f  t h e i r  be ing 

n a t i v e  p l a n t s  o f  S y r i a  and adequate amounts o f  seed be ing  a v a i l a b l e .  

T r i  gonel 1 a foenum-graecum was i n c l  uded t o  g i v e  d i  v e r s i  t y  : i t  was 

absent i n  Experiment 1 r e v e a l i n g  t h a t  i t  i s  r a r e  i n  Syr ia .  

The t rea tments  were arranged i n  a randomized complete  b l ock  

des ign .wi th t h r e e  r e p l i c a t e s  and a t o t a l  area o f  0.lha. P r i o r  t o  

sowing t h e  s o i  1 was sampled a t  depths o f  0 - 15cm, 15 - 30cm and 30 

- 45cm f o r  a v a i l a b l e  phosphorus: on t h e  s k e l e t a l  s o i l s  a t  El  Bab 



Table 12.* Effect of phosphorus t reatment  on herbage y i e l d  ( kg lha )  (a )  

i n  w in te r  and (bO i n  sp r ing  a t  fi ve s i t e s  (annual r a i n f a l l  g iven) .  Data 

are  t h e  mean f o r  seven legume species. 

Treatment Breda E l  Bab Jab1 eh J i n d e r i s  Tel Hadya 

P ( k g / h a )  (281mn)  (305mn)  (864mn)  (471mn)  (328mm) 

(a )  w i n t e r  

b 
0 357 9oa 2941a 109' 26ga 

10 35gb l 0 l a  3454a 226b 271a 

40 475a 98a 3 7 0 6 ~  356a 3 0 5 ~  

Mean 395 9 6 3367 23 1 282 

LSD 9 0 18 809 7 2 90 

(b)  sp r ing  

0 1 5 6 3 ~  240a 9600a 1 3 2 4 ~  
b 

1 2 4 5 ~  

10 1 4 8 8 ~  3 0 2 ~  9 2 0 9 ~  1913 1 2 9 6 ~  

40 1 7 3 4 ~  230a 1 0 9 5 2 ~  3283' 1380a 

Mean 1595 257 9920 2173 1307 

LSD 320 70 2177 534 2 14 

* 
Means a t  each season f o l l o w e d  by t h e  same l e t t e r  do not  d i f f e r  

s i g n i f i c a n t l y .  The means are  compared v e r t i c a l l y  only, t h a t  i s  

w i t h i n  each s i t e  (P<0.05). 



however i t  was poss ib l e  t o  sample t o  0  - 15cm only .  The r e s u l t s  o f  

s o i l  sampling (Fig.11) i n d i c a t e  t h a t ,  on t h e  bas i s  o f  a  c r i t i c a l  

phosphorus l e v e l  o f  lOppm (01 sen phosphorus) responses were t o  be 

expected a t  a l l  s i t e s  except Jableh. 

P l o t s  were sown on November 15 a t  30kg/ha, t h e  seeds be ing 

broadcast on t h e  sur face  o f  t h e  s o i l ,  and covered by hand rak ing .  

Herbage was harves ted  on two occasions, w in te r  and spr ing :  a t  each 

harvest  p l a n t s  were cu t  t o  ground l e v e l  i n  l m  x  1.5m quadrats. 

P l  ant  number, herbage y i e l d ,  p l  ant hei  ght , r o o t  1  eng th  and r o o t  

wei gh t  were e s t i  mated a t  each harvest .  The samples have been s to red  

f o r  chemi cal  ana l ys i s .  

Seed y i e l  d  was measured i n June, i n quadrats o f  l m  x  1.5m, pods 

were separated f r om s o i l  and o the r  res idues ,  th reshed and t h e  seed 

mass recorded. 

Herbage producti on 

The data i n  Table 12 show t h e  average response i n  herbage y i e l d  

o f  a l l  spec ies a t  t h e  f i v e  s i t e s  i n  w i n t e r  and spr ing.  A t  El Bab, 

Jab1 eh and Tel Hadya t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  herbage 

y i e l  d  a t  e i t h e r  harves t ,  whi l e  a t  Breda t h e r e  was a response t o  on1 y 

t h e  h ighes t  phosphorus r a t e  (40kglha)  i n  spr ing.  A t  J i n d e r i s ,  

appl i c a t i o n  o f  40kglha produced s i  gn i  f i  c a n t l y  more herbage t han  

lOkg/ha which i n  t u r n  produced s i g n i f i c a n t l y  more t h a n  zero 

phosphorus, i n  bo th  w i n t e r  and spr ing.  



Fig.11: Phosphorus con ten t  (Olsen P) o f  t h e  s o i l  a t  
( f r om  l e f t  t o  r i g h t )  J i n d e r i s ,  Te l  Hadya, 
El  Bab, Breda, and Jab leh  a t  t h r e e  depths 
0-15 cm, 15-30 cm, and 30-45 cm. 



O f  t h e  s i t e s  t h e  lowest  herbage y i e l d  was a t  El Bab: 96 and 

257kg/ha i n  w in te r  and sp r i ng  respec t i  vely. This  con t ras ted  w i t h  

Jableh where y i e l d s  were 3367 and 9920kg/ha. The h i g h  y i e l d s  a t  

Jableh compared w i t h  a l l  o ther  s i t e s  i s  a t t r i b u t e d  t o  i t s  m i l d  
0 

w in te r  ( l e s s  than  15 days under 5 C )  and h i g h  r a i n f a l l  (over 800mm 

per year ) . 

Seed producti on 

E f f e c t  o f  phosphorus on seed y i e l d  i s  shown i n  Table 13. As 

w i t h  herbage, t he re  was no response t o  phosphorus a t  Breda, Jableh 

and Tel Hadya, except t h a t  a t  Breda, w i t h i n  t he  species - M. 

p o l  ymorpha and a t  Tel Hadya - T. foenum-graecum produced s i  gni f i  cant1 y 

h igher  y i e l d s  a t  40 kg P/ha than a t  zero phosphorus. Seed y i e l  d a t  

E l  Bab was not recorded because o f  losses  f rom t h e  p l o t s  associated 

w i t h  h i g h  wind. 

Seed produc t ion  a t  J i n d e r i s  i s  shown i n  Fig.12. Al though t h e r e  

were some increases i n  seed y i e l d  t h e  on l y  s i g n i f i c a n t .  ones were i n  

T. foenum-graecum, fl. polymorpha , and M. r o t a t a .  Evi  dent1 y seed - - 
y i e l d  was l e s s  s e n s i t i  ve t o  phosphorus than herbage y i e l d .  Fur ther  

r e s u l t s  f rom t h i s  experiment awai t  chemical analys is .  - M.A. Turk, 

P,S, Cocks, and Prof. A,J, Wi l l is  (University of  Sheffield). 



* 
Table 13. E f f e c t  o f  phosphorus a p p l i c a t i o n  on seed y i e l d  (kg/ha)  . 

Treatment Breda E l  Bab Jableh J i n d e r i s  Tel  Hadya 

P (kg/ha)  

10 393a N.A 796a 612 3 ~ 5 ~  
b 

4 0 463a N.A 86 3a 9 1 4 ~  38ga 

Mean 4 19 864 647 350 

LSD 106 323 164 9 2 

* 
Means f o l l owed  by t h e  same l e t t e r  do n o t  d i f f e r  s i g n i f i c a n t l y .  

The means a r e  compared v e r t i c a l l y  on ly ,  t h a t  i s  w i t h i n  each s i t e  

* * (PC0.05). 

N.A.  no t  a v a i l a b l e  



Fig.12: E f f e c t  on seed y i e l d  o f  a p p l y i n g  phosphorus 
a t  J i n d e r i s  t o  ( f r o m  l e f t  t o  r i g h t )  MBdicago 
t r u n c a t u l a  , As t raga l  us hamosus , M . p o m  
N. r i g i d u l a ,  M. noeana,T iTKXat%, and 
T r i g o n e l  1 a  foenum-graecufir. 



Experimerrt 6: response o f  legumes t o  phosphorus 

i n control 1 ed conditions (Preschedul e ML6) 

The o b j e c t i v e  o f  Experiment 6 was t o  e l i m i n a t e  t h e  c l i m a t i c  

v a r i a b l e  t h a t  e x i s t e d  i n  Experiment 5: t h e  same legumes were t r e a t e d  

w i t h  t h e  same l e v e l s  o f  phosphorus i n  t h e  same s o i l s ,  bu t  t h e  

experiment was i n  t h e  greenhouse a t  Tel Hadya. Ten seeds f r om each 

species were sown i n  po lye thy lene  bags (30cm x 10cm) and t h i n n e d  t o  

f i v e .  The t h r e e  phosphorus l e v e l s  were added accord ing  t o  t h e  

sur face  area o f  t h e  bags, t h e  sand hav ing p r e v i o u s l y  been washed 

w i t h  5% HC1 t o  remove n u t r i e n t s .  A l l  n u t r i e n t s  except phosphorus 

were added t o  t h e  sand accord ing  t o  Ro r i son ' s  n u t r i e n t  sol  u t i o n  

which was added t o  each bag t w i c e  a week. 

Root and shoot mass were measured a t  f i v e  harves ts  a t  

approx imate ly  t e n  days i n t e r v a l s :  i n  t h i s  sho r t  r e p o r t  on l y  t h e  

r e s u l t s  o f  harvest  3 a r e  presented. The e f f e c t  o f  phosphorus on 

r o o t  and shoot mass i s  shown i n  Fig.13: t h e r e  were s i g n i f i c a n t  

responses t o  phosphorus us ing  t h e  J i n d e r i s ,  El Bab and Tel Hadya 

s o i l s ,  And a very  l a r g e  response i n  t h e  washed sand. P lan t s  i n  

s o i l  s f r om Breda and Jab leh  f a i l e d  t o  respond. Responses i n  t h e  

greenhouse tended t o  be l a r g e r  t h e n  i n  t h e  f i e l d ,  and t h e  o rder  o f  

f e r t i l  i t y  o f  s o i l s  changed, t h e  Tel Hadya s o i l  be ing  e q u a l l y  

p roduc t i  ve as t h a t  a t  Jableh. It was a1 so i n t e r e s t i n g  t h a t  r o o t s  

were more respons i  ve t han  shoots. 

Th is  exper iment i s  a t  a very e a r l y  stage o f  i t s  ana l ys i s .  The 

most impor tan t  r e s u l t  - whether t h e r e  a re  d i f f e r e n c e s  between 

spec ies - awa i ts  f i n a l  s t a t i s t i c a l  ana l ys i s .  - M.A. Turk, P,S, 

Cocks, and Prof, A-J, W i l l  i s  (Uni versity o f  Sheffiel d). 



Fig.13: E f f e c t  o f  phosphorus on (a)  r o o t  mass ( g l p l a n t )  and 
( b )  shoot mass ( g l p l a n t )  o f  p lan ts  grown i n  washed 
sand o r  s o i l s  obta ined f rom t h e  s i t e s  ind ica ted .  
The values a re  means f o r  a l l  sown species 

J i n d e r i  s Breda E l  3ab Jableh Tel Hadya Sand 



INTRODUCING ANNUALLY RESOWN FORAGE LEGUMES INTO 

ROTATIONS WITH CEREALS 

Forages a r e  an a l t e r n a t i v e  t o  f a l l o w  i n  c e r e a l / f a l l o w  r o t a t i o n s .  

They a r e  d e f i n e d  as legumes wh ich  a r e  grown f o r  hay, s t r a w  o r  g r a i n  

and wh ich  may a l s o  be grazed. They a r e  n o t  managed f o r  

s e l f - s e e d i n g ,  and a r e  n o t  expected t o  r e g e n e r a t e  spon taneous ly  as 

wou ld  be t h e  case w i t h  annual  pas tu res .  They a r e  n o t  used 

e x t e n s i v e l y :  i n  S y r i a  about  8% o f  zone 1, and about  5% o f  zone 2. 

I n  some c o u n t r i e s  t h e y  a r e  sown as m i x t u r e s  w i t h  c e r e a l s .  

I n  v iew o f  t h e  huge d i v e r s i t y  o f  Med i te r ranean  legumes 

s u r p r i s i n g l y  few have been used as fo rages .  K e r n i c k  (1978) no tes  

t h a t  t h r e e  s p e c i e s  of c h i c k l i n g  and n i n e  of v e t c h  a r e  p o t e n t i a l l y  

i m p o r t a n t ,  b u t  o f  t h e s e  v e r y  few have been t e s t e d  and used. I n  

S y r i a  t h e r e  a r e  v e r y  sma l l  a reas o f  c h i c k l i n g  (where t h e  r a i n f a l l  i s  

l e s s  t h a n  300 mm),  and s l i g h t l y  l a r g e r  areas o f  b i t t e r  v e t c h  (where 

r a i n f a l l  i s  more t h a n  400 mm), and common v e t c h  ( r a i n f a l l  i s  300 t o  

500 mm). Severa l  o t h e r  spec ies  have been t r i e d ,  most n o t a b l y  f o r a g e  

peas and p o s s i b l y  S c o r p i u r u s  m u r i c a t u s ,  some annual  c l o v e r s ,  and 

s n a i l  medic. 

Because o f  t h e  r e s t r i c t e d  use o f  f o rages ,  . e s p e c i a l  l y  i n  d r y  

areas ( l e s s  t h a n  300 mm), t h e  q u e s t i o n  o f  how forages a r e  t o  be used 

i s  o f  g r e a t  impor tance.  U n t i l  r e c e n t l y  ICARDA has assumed t h a t  t h e y  

w i l l  be used f o r  hay p r o d u c t i o n .  A l t e r n a t i v e  uses, f o r  example 

g r a z i n g  andseed and s t r a w  p r o d u c t i o n ,  a r e  recogn ized,  b u t  i m p o r t a n t  

as t h e s e  p r a c t i c e s  may be, t h e y  do n o t  f o r m  p a r t  o f  t h e  o b j e c t i v e s  

o f  g e n e t i c  improvement p r o j e c t s .  I n  f i n d i n g  o u t  how i m p o r t a n t  t h e y  

are ,  ICARDA s c i e n t i s t s ,  w o r k i n g  w i t h  fa rmers ,  have a r r i v e d  a t  

c e r t a i n  c o n c l u s i o n s  wh ich  a l t e r  o u r  concep ts  b o t h  of u t i l i z a t i o n  and 

t h e  most a p p r o p r i a t e  spec ies .  The p o i n t  has a l r e a d y  been made i n  



I n  l i n e  w i t h  t h i s  reasoning, and p a r t l y  as a  r e s u l t  o f  on-farm 

exper imenta t ion ,  t h e  pa l  a t a b i  1  i t y  o f  fo rages  i s  a1 so be ing t es ted .  

The p r i n c i p a l  s t i m u l u s  f o r  t h i s  work came f rom t h e  d iscovery ,  

recorded i n  t h e  1985 Report ,  t h a t  f o rage  peas a r e  unpa la tab le .  That 

work has now been extended t o  o t h e r  forages - Narbon, wool lypod and 

common vetch. 

The b reed ing  work i t s e l f  has seve ra l  o b j e c t i v e s :  t o  s e l e c t  

c u l t i v a r s  of w ide adap ta t i on  t o  ensure success i n  c o n t r a s t i n g  

environments,  t o  s e l e c t  f o r  r e s i s t a n c e  t o  severa l  l e a f  ( b a c t e r i a l  

b l i g h t ,  and downy and powdery mi ldew)  and r o o t  ( r o o t  kno t  and c y s t  

nematode) diseases, and t o  s e l e c t  f o r  non -sha t t e r i ng  seed pods i n  

common vetch. S e l e c t i o n  o f  improved Narbon vetch, wool lypod vetch 

and c h i c k l i n g  was f u r t h e r  expanded i n  1985/86. A l l  s e l e c t i o n  o f  

forages i s  made i n  pure  legume communit ies: we b e l i e v e  t h a t  m i x tu res  

o f  c e r e a l s  and legumes a r e  l i k e l y  t o  reduce y i e l d s  o f  subsequent 

ce rea l  crops. 

Exper iment 7: on-farm f o r a g e  and l i v e s t o c k  exper iments  

a t  Breda (Preschedule L9) 

The on-farm work was conducted a t  Breda, a  smal l  v i  1  l a g e  about 

40 km eas t  o f  Tel  Hadya where r a i n f a l l  i s  about 280mm. The farmers 

a r e  b a r l e y  and l i v e s t o c k  producers,  t h e i r  source o f  income being 

l i v e s t o c k  p roduc ts  u s i n g  b a r l e y  ( g r a i n  and s t r aw)  as t h e  main source 

o f  feed. They p r a c t i c e  two r o t a t i o n s :  cont inuous b a r l e y  and 

b a r l e y l f a l  low. Prev ious surveys have shown t h a t  feed ava i  l a b i  l i t y  

i s  t h e  main f a c t o r  1 i m i t i n n  1 i v ~ c t n r k  n r n d l l r t i n n  



The aim of Experiment 7 was f i r s t l y ,  t o  s tudy t h e  u t i l i z a t i o n  o f  

f o rage  crops by these resource-poor farmers,  secondly,  t o  p rov i de  

i n f o r m a t i o n  t o  p l a n t  breeders and agronomists which w i l l  h e l p  them 

s e t  r e a l i s t i c  o b j e c t i v e s ,  t h i r d l y ,  t o  t e s t  t h e  concept t h a t  fo rage  

c rops  can be i n t r oduced  i n t o  b a r l e y / f a l l o w  r o t a t i o n s  w i t h o u t  

reduc ing  t h e  y i e l d  o f  b a r l e y ,  and f i n a l l y ,  t o  measure t h e  

p r o d u c t i v i t y  and p r o f i t a b i l  i t y  of bar1 ey / fo rage  r o t a t i o n s .  The 

exper iment i s  an example of a  systems approach t o  c rop  improvement 

which p rov ides  a  v e h i c l e  f o r  f i n d i n g  s o l u t i o n s  accep tab le  t o  farmers 

t o  problems i d e n t i f i e d  by bo th  farmers and s c i e n t i s t s .  It i s  an 

e s s e n t i a l  p a r t  of ou r  work w i t h  f o rage  crops. 

The exper iment i s  a  c o l l a b o r a t i o n  between PFLP and FSP, and, 

s i nce  t h e  exper iment uses l a r g e  areas of  l and ,  has had t h e  f u l l  

invo lvement  o f  farmers.  Recent ly  t h e  S y r i a n  M i n i s t r y  o f  A g r i c u l t u r e  

and Ag ra r i an  Reform has a l s o  become invo lved .  It has now completed 

t h r e e  c ropp ing  seasons and some of t h e  h i g h l i g h t s  a r e  presented 

here. A  f u l l e r  r e p o r t ,  i n c l u d i n g  complete s t a t i s t i c a l  a n a l y s i s ,  

w i l l  be presented nex t  year .  

The exper iment was conducted on up t o  10 farms each y e a r  and on 

each farm ad jacen t  areas were sown t o  ve tch  (V) and c h i c k l i n g  ( C )  

r e s p e c t i v e l y .  Each spec ies was separated by a  10m fa1  low s t r i p  and 

20 kg/ha of phosphorus was a p p l i e d  t o  h a l f  t h e  area. A f t e r  each 

y e a r  of fo rage  a  u n i f o r m , u n f e r t i l i z e d  b a r l e y  c rop  was sown, and 

g r a i n  and s t raw y i e l d s  were measured. The forages were u t i l i z e d  

e i t h e r  f o r  g raz i ng  by l a c t a t i n g  ewes, g raz i ng  by lambs, o r  t hey  were 

a l lowed t o  mature f o r  seed and straw. Very e a r l y  i n  t h e  exper iment 



t h e  hay o p t i o n  was found t o  be u n r e a l i s t i c  because o f  t h e  h i g h  cost  

o f  h a r v e s t i  ng. 

Average g r a i  n  and s t  raw y i e l d s ,  w i t h  and w i t hou t  phosphorus, 

(average o f  t h r e e  y e a r s )  a re  shown i n  Table 14. Seed y i e l d s  o f  

c h i c k l i n g  were s u b s t a n t i a l l y  h i ghe r  than  those of vetch, whether o r  

no t  phosphorus was appl ied.  Indeed, c h i c k l i n g  was c l e a r l y  t h e  

f a rmer ' s  cho ice  f o r  s t raw and seed p roduc t ion .  At bo th  l e v e l s  o f  

phosphorus, s t raw y i e l d s  o f  t h e  two species were s i m i l a r ,  a l though 

t h e r e  was a  s t r o n g  response t o  phosphorus. The y i e l d s  a r e  s i m i l a r  

t o  those repo r ted  i n  on-farm fo rage  agronomy t r i a l s  conducted by 

FSP. 

Bar ley  g r a i n  and s t raw y i e l d s  a f t e r  f a l l o w  and a f t e r  t h e  two 

fo rage  crops a r e  shown i n  Table 15. D i f f e rences  i n  g r a i n  and s t raw 

y i e l d s  i n  t h e  absence o f  phosphorus were smal l  and p robab ly  not  

s t a t i s t i c a l l y  s i g n i f i c a n t .  However, t h e  b a r l e y  de r i ved  cons iderab le  

b e n e f i t  f rom t h e  r e s i d u a l  phosphorus a p p l i e d  t o  t h e  preceeding 

forage.  The h i g h e r  y i e l d s  o f  g r a i n  and s t r aw  a f t e r  c h i c k l i n g  may be 

assoc ia ted  w i t h  i t s  h i ghe r  n i t r o g e n - f i x i n g  p o t e n t i a l  and lower  

s u s c e p t i b i l i t y  t o  s i t o n a  weev i l  damage than  vetch (ICARDA, 1985, p  

31), a l though t h i s  remains t o  be proved. These r e s u l t s  a re  o f  g rea t  

importance because t hey  demonstrate t h a t ,  on f a rmer ' s  f i e l d s ,  

forages do n o t  reduce b a r l e y  y i e l d s ,  something which has always 

wo r r i ed  farmers. 

The second way o f  us i ng  forages i s  by d i r e c t  g raz ing  t o  produce 

m i l k  o r  t o  f a t t e n  lambs (Table 16). T r a d i t i o n a l l y  communal g raz ing  

land, which i s  a v a i l a b l e  i n  most v i l l a g e s ,  would be used t o  produce 

these  sheep products .  Grazing o f  bo th  forages and marg ina l  land  



Table 14, Gra in  and s t raw y i e l d s  (kg/ha) o f  ve tch  and c h i c k l  i ng ,  

w i t h  and w i t h o u t  phosphorus (average o f  t h r e e  yea rs )  - t h e  r e s u l t s  

o f  exper iments on fa rmers '  f i e l d s .  

Vetch Chi c k l  i ng 

- P + P - P + P 

Grai  n  y i e l d  (n=19) 297 575 648 893 

Straw y i e l d  (n=19) 98 1 1413 931 1284 

Table 15, G ra in  and s t raw y i e l d s  (kg/ha)  o f  b a r l e y  a f t e r  f a l l o w ,  

vetch (V) ,  and c h i c k l  i n g  (C), w i t h  and w i t hou t  phosphorus (average 

o f  t h r e e  yea rs )  . 

Precedi ng c rop  

Fa1 1  ow V V C C 

- P + P - P +P 

Gra in  y i e l d  (n=13) 791 735 1029 878 118 1 

Straw y i e l d  (n=9) 1049 1039 1364 1133 1426 



Table 16. On-farm t r i a l s :  p r o d u c t i v i t y  o f  farm f l o c k s  g r a z i n g  

annual fo rage  crops ( F )  and communal g r a z i n g  (C) i n  t h r e e  years .  

Number o f  f 1  ocks 1 

Stock ing  r a t e  (sheep/ha) 6.6 

D u r a t i o n  o f  g r a z i n g  (days )  35 

Herbage y i e l d  (kg /ha)  383 

Herbage ava i  1  a b l e  2.2 

D a i l y  m i l k  y i e l d  ( g )  731 

M i l k  y i e l d  (kg /ha)  168 

D a i l y  g a i n  ( g )  5  3  

Gains (kg/ha)  12 

1 
Forage i n  1984/85 was c h i c k l i n g + v e t c h  combined. 



u s u a l l y  beg ins  i n  l a t e  March when t h e  fo rages  and n a t i v e  p a s t u r e  a r e  

r a p i d l y  pass ing  f rom t h e  v e g e t a t i v e  t o  r e p r o d u c t i v e  stage. I n  o r d e r  

t o  u t i l i z e  t h e  fo rages  w h i l e  t h e i r  n u t r i t i v e  v a l u e  i s  s t i l l  h i g h ,  

h i g h  s t o c k i n g  r a t e s  were a p p l i e d  i n  a l l  y e a r s  except  t h e  d rough t  

y e a r  o f  1983-84. Average d a i l y  m i l k  y i e l d s  were i n  t h e  range 500 t o  

8009 i n  a l l  f l o c k s .  The s i m i l a r i t y  i n  m i l k  y i e l d  i s  a  r e f l e c t i o n  o f  

t h e  r e l a t i v e l y  good q u a l i t y  ( n o t  q u a n t i t y )  o f  communal g r a z i n g  on 

marg ina l  land:  as we d iscussed e a r l i e r ,  t h e  legume c o n t e n t  o f  t h e s e  

pas tu res  i s  o f t e n  h igh.  Farmers a r e  t h e r e f o r e  i n c l i n e d  t o  use 

marg ina l  l a n d  t o  feed  ewes, and f e e l  t h a t  t h e  fo rages  a r e  b e t t e r  

reserved  f o r  f a t t e n i n g  lambs, even though, as w i l l  be seen below, 

t h e  reverse  m igh t  be more p r o f i t a b l e .  

It now remains t o  conlpare t h e  r e l a t i v e  p r o f i t a b i l i t y  o f  f i r s t l y ,  

t h e  r o t a t i o n  o p t i o n s ,  and secondly t h e  g r a z i n g  o p t i o n s .  Comparison 

o f  d i f f e r e n t  r o t a t i o n s ,  o r  between m i l k  and meat, a r e  f a i r l y  s imple .  

Comparison between, on t h e  one hand, g r a i n  and s t r a w  and on t h e  

o t h e r  m i l k  and meat i s  more d i f f i c u l t  because, i n  t h e  former ,  t h e r e  

i s  no convers ion  l o s s  o f  p l a n t  t o  animal p roduc t  t o  t a k e  i n t o  

account.  However, s i n c e  farmers  have t h e  o p t i o n  o f  s e l l i n g  fo rages  

o r  u s i n g  them f o r  t h e i r  own sheep, es t ima tes  o f  r e l a t i v e  

p r o f i t a b i l i t y  a r e  o f  g r e a t  i n t e r e s t .  

I n  Table 17 t h e  r e l a t i v e  p r o f i t a b i l i t y  o f  t h e  v a r i o u s  r o t a t i o n s  

i s  presented,  based on p r o d u c t i o n  o f  g r a i n  and straw. The use o f  

f a l l o w  land,  even f o r  vetches w i t h o u t  phosphorus, r e s u l t e d  i n  a  50 

p e r c e n t  i n c r e a s e  i n  n e t  revenue f rom t h e  r o t a t i o n .  I f  e i t h e r  ve tch  

w i t h  phosphorus o r  c h i c k l i n g  w i t h o u t  phosphorus a r e  used, 

p r o f i t a b i  1  i t y  more t h a n  doubles,  and c h i c k 1  i n g  p l u s  phosphorus was 

more t h a n  t h r e e  t i m e s  as p r o f i t a b l e  as b a r l e y l f a l l o w  ( w i t h o u t  



Table 17. Net b e n e f i t s  from b a r l  ey- fa1 1  ow and b a r l  ey- fo rage r o t a t i o n s  

(abb rev ia t i ons  i n  t h e  t a b l e  are:  BF = b a r l e y - f a l l o w ;  BV = bar ley-ve tch ;  

BC = b a r l e y - c h i c k l i n g ;  P  = phosphorus). 

Ro ta t i on  

BF BV BV BL BL 

-P + P  -P +P 

Gross revenue; (SL/ha p e r  2 y e a r s )  

Forage g r a i n  0 1115 2156 2430 3349 

Forage s t raw 0 785 1130 745 1027 

Bar ley  g r a i n  1305 1213 1698 1449 1949 

Bar ley  s t  raw 839 831 1091 906 1141 

Tota l  pe r  2 yea rs  

Tota l  pe r  y e a r  

D i r e c t  cos ts ;  (SL/ha pe r  2 yea rs )  

C u l t i v a t i o n s  200 400 400 400 400 

Broadcast ing 127 254 381 254 381 

Seed (140 kg/ha) 231 756 756 756 756 

F e r t  i 1  i zer  0 0 120 0 120 
1 2 2 

Hand harves t  300 600 900 600 900 

Tota l  pe r  2 yea rs  

Tota l  pe r  y e a r  

Net revenue SL/ha (per  y e a r )  643 967 1760 1760 2455 

$/ha 64 9 7 176 176 246 

P r i ces  and cos ts  i n  November 1986: fo rage g r a i n  SL 3.75/kg; b a r l e y  

g r a i n  SL 1.65/kg; a l l  s t raws SL 0.80/kg; seed cos ts  = g r a i n  p r i c e s ;  

f e r t i l i z e r  SL l . l / k g  TSP; hand-harvest cos ts  based on SL 20 pe r  

l abou re r  day and 15 l abou r  dayslha. 
1 

Excludes cos t  o f  t r a n s p o r t  and th resh ing .  
2 - . . -ae, . . , . , . . 



phosphorus). It i s  c l e a r ,  t h e r e f o r e ,  t h a t  r e p l a c i n g  f a 1  l o w  w i t h  

f o r a g e  leads  t o  s u b s t a n t i a l  i nc reases  i n  farm income. Ac tua l  n e t  

revenues f rom t h e  s t r a w  and seed w i l l  p robab ly  be lower  t h a n  i n  

Table  16 because o f  l o s s e s  d u r i n g  h a r v e s t  compared w i t h  our  

sampl ing:  n e v e r t h e l e s s  i n t r o d u c t i o n  o f  c h i c k l i n g ,  i n  p a r t i c u l a r ,  i s  

an e x c i t i n g  p o s s i b i l i t y  f o r  farmers  i n  these  d r y  areas. 

Tab le  18 compares n e t  revenues as a  r e s u l t  o f  u s i n g  fo rages  f o r  

m i l k  and f o r  f a t t e n i n g  lambs. I n  each case, a  "poor"  and "good" 

p r o d u c t i o n  l e v e l  has been used, based on t h e  o u t p u t s  i n  Tab le  16. 

The p r i c e  o f  m i l k  i s  based on t h e  c u r r e n t  wholesa le  p r i c e  o f  

y o g h u r t .  There was no charge f o r  shepherding because t h i s  depends 

on f l o c k  s i z e  and t h e  a v a i l a b i l i t y  o f  f a m i l y  l abour :  i n  any event  

c o s t  o f  shepherding w i l l  a f f e c t  t h e  p r o f i t a b i l i t y  o f  each o p t i o n  

e q u a l l y .  The r e s u l t s  show t h a t  under h i g h  l e v e l s  o f  p r o d u c t i v i t y ,  

t h e  use o f  fo rages  f o r  l a c t a t - i n g  ewes i s  h i g h l y  p r o f i t a b l e ,  even 

i g n o r i n g  t h e  v a l u e  o f  t h e  ga ins  i n  1  i vewe igh t .  

Under h i g h  l e v e l s  o f  fo rage  p r o d u c t i v i t y ,  t h e  n e t  revenue f rom 

f a t t e n i n g  lambs was lower  t h a n  f o r  p roduc ing  m i l k ,  even a f t e r  

s u b t r a c t i n g  t h e  c o s t  o f  f e e d i n g  lambs 400 t o  800glday o f  c o n c e n t r a t e  

i n  o r d e r  t o  g e t  s a t i s f a c t o r y  growth r a t e s .  Feeding o f  concen t ra tes  

was p a r t i c u l a r l y  necessary a t  ' p o o r '  l e v e l s  o f  p r o d u c t i v i t y  where 

lamb f a t t e n i n g  was l e s s  a t t r a c t i v e  t h a n  p roduc ing  g r a i n  and straw. 

A f t e r  t h r e e  y e a r s  work we now f e e l  c o n f i d e n t  t h a t  r e p l a c i n g  

f a l l o w  w i t h  f o r a g e  w i l l  s u b s t a n t i a l l y  i nc rease  feed supp ly  and hence 

farm income. However, t h e  exper iment  a l s o  has i m p o r t a n t  

i m p l i c a t i o n s  f o r  ICARDA fo rage  research.  F i r s t l y ,  we should  

r e i n s t a t e  c h i c k l i n g  i n t o  t h e  b r e e d i n g  p r o j e c t :  i t  had c l e a r  



Table 18. Net revenue from a bar ley-forage r o t a t i o n  i n  ~ h i c h  t h e  

forages  a r e  used f o r  e i t h e r  milk production or lamb f a t t e n i n g  under 

'poor '  and 'good' l e v e l s  of p roduc t iv i t y .  

Mil k production Lamb f a t t e n i n g  

Poor Good Poor Good 

1 
O u t p u t  kg/ha ) 

Mi'l k 170 500 - 
Li vewei ght  gai n 10 140 100 

2 
Barley g r a i n  807 1105 807 

2 
Barley s t raw 1086 1395 1086 

3 
Gross revenue (SL/ha per 2 y e a r s )  

Mi1 k 1700 5000 - 
Li vewei gh t  gai n 24 0 3360 2400 

2 
Bar1 ey (gra i  n t s t r aw)  2200 2950 2200 

Total per 2 y e a r s  4140 11310 4600 

Total per yea r  2070 5655 2300 

Direc t  c o s t s  (SL/ha e r  2 y e a r s )  

Crop e s t ab l  i  shment 
B 

1410 1537 14 10 

Harvest cos t  (bar1 e y )  300 45 0 300 
4 

Concentrate f eed  - - 700 

Total per 2 y e a r s  17 10 1987 2410 

Total per year  85 5 995 1205 

Net revenue per year(SL/ha) 1215 4660 1095 

($ /ha)  122 466 110 



advantages over  ve tch  and was o r i g i n a l l y  d e l e t e d  because o f  poor  

performance a t  Tel Hadya. Secondly we should  p l a c e  more emphasis on 

seed and s t r a w  p r o d u c t i o n  and l e s s  on herbage y i e l d  a t  f u l l  

f l o w e r i n g  - when hay i s  made. T h i r d l y ,  where we do measure herbage 

y i e l d  i t  should  be w i t h  g r a z i n g  i n  mind and, as w i l l  be seen l a t e r ,  

i n c l u d e  measurement o f  p a l a t a b i l i t y .  F i n a l l y ,  we shou ld  con t inue ,  

and p robab ly  inc rease ,  o u r  work on forages f o r  d r y  s i t e s  r e l a t i v e  t o  

w e t t e r  s i t e s .  I n  t h e  f o l l o w i n g  s e c t i o n s  we w i l l  d i s c u s s  how 

c o n s i d e r a t i o n  o f  t h e s e  p o i n t s  w i l l  a f f e c t  t h e  o b j e c t i v e s  and 

procedures o f  o u r  f o r a g e  breeding.  - E.F. Thomson and M. Oglah 

(FSP) . 



Experiment 8: selection far wide adaptation 

i n  forage crops (Preschedules F1, F12, F15) 

I n  develop ing t h e  f o rage  c rop  a l t e r n a t i v e  t o  f a l l o w  i t  i s  

d e s i r a b l e  t o  have w ide l y  adapted c u l t i v a r s ,  a t  l e a s t  t o  t h e  ex ten t  

t h a t  t h e y  can be recomnended f o r  p a r t i c u l a r  r a i n f a l l  zones. At 

present ,  w h i l e  t h e r e  a re  v a r i e t i e s  a v a i l a b l e  i n  most l o c a l  markets, 

t h e r e  a re  few o f f i  cia11 y r e g i s t e r e d  cu l  t i vars t h e  performance o f  

which i s  documented and which can be w ide l y  recomnended, w h i l e  i n  

S y r i a  t h e r e  a r e  none. 

The process o f  s e l e c t i n g  f o r  wide adap ta t i on  i nvo l ves :  f i r s t l y ,  

p r e l  i mi nary  p l  ant  screeni  ng and mu1 t i p l  i c a t i o n  o f  seed i n nursery  

rows; secondly, eva l  u a t i  on i n mi c r o p l o t s  and advanced y i e l  d  

exper i  rnents d i f f e r i  ng f r om mi crop1 o t s  i n having fewer e n t r i e s  and 

1  a rger  p l o t s ;  and t h i r d l y ,  mu1 t i 1  o c a t i o n  ( reg iona l  ) t e s t i n g  a t  f i  ve 

s i t e s  i n  S y r i a  and Lebanon. Disease screening occurs a t  a l l  stages 

and t h e  p a l a t a b i l i t y  o f  t h e  most promis ing l i n e s  i s  monitored. 

I n  1985186 o n l y  wool lypod ve tch  and Narbon ve tch  were screened 

i n  nursery  rows. S t r a i n s  o f  ch ick1 i n g  were t e s t e d  i n  m ic rop lo t s ,  

w h i l e  ch i  ck l  i ng ,  common ve t ch  and Narbon vetch, were t e s t e d  i n  

advanced y i e l  d  exper i  ment s  . I n  t h e  mu1 t i 1  ocat  i on t e s t  i ng comnon 

ve tch  was t h e  mai n  species,  a1 though one v a r i e t y  o f  wool 1  ypod vetch, 

and one o f  Narbon ve tch  were a1 so inc luded.  



P r e l  i m i  na ry  sc reen ing  i n  nu rse ry  rows 

One-hundred and t h i r t e e n  access ions o f  wool lypod ve tch  and 51 o f  

Narbon ve t ch  were screened i n  nu rse ry  rows i n  a  cub ic  1  a t t i c e  des ign 

w i t h  t h r e e  r e p l i c a t e s .  The accessions were scored on a  1-5 sca le  

f o r  es tab l  ishment , seed1 i n g  v i gou r ,  w in te r  and s p r i  ng growth,  

l e a f i n e s s ,  growth h a b i t ,  p l a n t  v igour ,  t i m e  t o  f l o w e r i n g  and 

m a t u r i t y ,  and suscep t i  b i  1  i t y  t o  disease. Wool l y p o d  ve t ch  was a1 so 

screened f o r  1  e a f  r e t e n t i  on. 

There was a  wide range o f  v a r i  a b i l  i t y  i n  t h e  mean score f o r  a l l  

cha rac te r s  ( t h e  ' s e l e c t i o n  c o e f f i c i e n t ' )  (Fig.14). The twen t y  f i v e  

best  v a r i e t i e s  o f  bo th  IVarbon and wool 1  ypod ve t ch  were se lec ted  f o r  

f u r t h e r  t e s t i n g :  t h e  score o f  se l ec ted  v a r i e t i e s  ranged f r o m  3.5 t o  

4.5. They w i l l  be i n c l u d e d  i n  m i c r o p l o t  f i e l d  t r i a l s  a t  Tel Hadya 

and Breda i n 1986187. 

Eva1 u a t i  on i n m i  c r o p l  ots  

M i  c rop l  o t s  p rov i de  t h e  f i r s t  o p p o r t u n i t y  f o r  breeders  t o  examine 

t h e  agronomic c h a r a c t e r i  s t  i cs  o f  t h e i r  m a t e r i a l  . S e l e c t i o n  f o r  

t r a i t s  such as h i g h  herbage p roduc t ion ,  seed y i e l d ,  and e a r l y  

f l o w e r i n g  begins i n  m i c rop lo t s .  

2 
Chick1 i n g  was p l a n t e d  i n  3.5m m i c r o p l o t s  i n  a  t r i p l e  l a t t i c e  

design. The seeding r a t e  was 80kglha and 16kglha o f  phosphorus was 

used. The whole t r i a l  was dup l i ca ted :  one was harves ted  a t  t h e  100% 

f l owe r i ng  s tage  f o r  t h e  de te rm ina t i on  o f  herbage y i e l d  and t h e  o the r  

was a l l  owed t o  mature t o  measure seed y i e l  d  and o the r  agronomic 

t r a i t s .  



Fig.14: Variability in the selection coefficient (1 =poor, 
5=good) of 113 accessions of woollypod vetch and 
51 of Narbon vetch in nursery rows at Tel Hadya. 

r V.villosa ssp. dasycarpa - 

V. narbonensis - 

1 1.5 2 2.6 3 3.5 4 4.5 

Poor Good 

Selection coefficient 



F o r t y - n i  ne s e l e c t i o n s  o f  ch i  ck1 i ng ( t h r e e  La t  hyrus ochrus, two  

L. c i  cera,  and 44 L. s a t i  vus) were t e s t e d  i n  1985186. Herbage y i e l d  - - 
v a r i e d  f r om 1330kglha t o  4550kglha. The r e s u l t s  i n  Table 19 show 

o n l y  t h e  t o p  15 s e l e c t i o n s  w i t h  seed y i e l d s  r ang ing  f r o m  937kglha t o  

2039kglha. There was no c o n t r o l  v a r i e t y  i n  t h e  exper i  ment because, 

as ment ioned e a r l  i e r  , t h e r e  a r e  no o f f i  c i a1  cu l  t i  vars. However 

p a r t i  cu l  a r  s t r a i  ns w i l l  be ma in ta ined  i n  t h e  exper iments t o  measure 

gene t i  c  progress.  

Days t o  100% f l o w e r i n g  v a r i e d  f r o m  104 t o  120. Seed y i e l d  was 

s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  days t o  100% f l o w e r i n g  and a1 so t o  

da te  o f  f u l l  m a t u r i t y  ( r  = -0.43 and -0.39 r e s p e c t i  ve ly ,  P<0.01), 

whereas herbage y i e l d  was no t  so r e 1  ated. It i s  poss'l b l  e  t h a t  t h e  

e a r l y  matu r ing  s e l e c t i o n s  y i e l  ded more because t h e y  escaped t h e  

severe a t t a c k s  o f  broomrape, (Orobanche c rena ta )  , and powdery m i l  dew 

(Erys iphe  p i s i ) ,  bo th  o f  which had severe e f f e c t s  on t h e  seed y i e l d  

o f  1  a t e - f l  oweri  ng se l  e c t i  ons . 
It i s  wor th  n o t i n g  t h a t  t h e  seed y i e l d s  i n  Table 19 a r e  

cons ide rab l y  i n  excess of those  o f  comnon ve tch  (Table  20). Th is  

has a l s o  been observed on f a r m e r ' s  f i e l d s  and i s  one o f  t h e  reasons 

why farmers seem t o  p r e f e r  c h i c k l i n g  i n  t h e  d r y  areas. The g r e a t  

v a r i a b i l i t y  i n  herbage and seed y i e l d  and i n  f l o w e r i n g  t i m e  g i v e s  us 

t h e  o p p o r t u n i t y  t o  improve ch i  ck l  i n g  ve r y  r a p i  d l y .  

Advanced y i e l d  t r i a l s  with chick1 iug and comnon vetch 

Under t h i s  heading t h e r e  were two exper iments t o  eva lua te  

p romis ing  se lec t i ons .  I n  t h e  f i r s t ,  15 common vetches were 



Table 19. Mean herbage and seed y i e l d s ,  and number o f  days t o  100% 

f l owe r i ng ,  f o r  s e l e c t i o n  o f  ch i  c k l  i n g  (Lathyrus spp.) grown i n  

1985186. 

Sel e c t i  on 

N 0 

Herbage Seed y i e l d  Days t o  100% 

y i e l  d kg/ha kg /ha f 1 oweri ng 

46 1 

45 1 

46 4 

54 

47 9 

48 1 

436 

46 0 

438 

440 

435 

456 

434 

56 

484 

Mean 

LSD (P<0.05) 



Table 20. Mean herbage and seed y i e l d s ,  and number o f  days t o  100% 

f l o w e r i  ng, f o r  15 s e l e c t i o n s  o f  comnon ve tch  ( V i c i  a s a t i  va L.) grown 

i n  advanced y i e l d  tri a1 s, 1985/86. 

- -  

Sel e c t  i on 

No. 

- - - - -  - -  - - 

Herbage Seed y i  e l  d Days t o  100% 

y i e l  d kg/ha kg/ha f 1 oweri ng 

1429 * 
Act. No. 713 * 
Act. No. 2541 ( l o c a l )  

Mean 

LSD (P<0.05) 

* 
S t r a i n  which was p romis ing  and s u f f i c i e n t l y  u n i f o r m  t o  be 

t e s t e d  as a compl e t e  access i  on, hence no s e l e c t i o n  number. 



eva lua ted  a t  Tel Hadya, and i n  t h e  second, 16 ch ick1 i n g s  ( f o u r  

Lathyrus ochrus, one - L. c i ce ra ,  and e leven  - L. s a t i v u s )  were 

eval  ua ted  a t  Tel Hadya and Breda. Both groups o f  legumes were sown 

and managed i n  t h e  same way as t h e  m i c r o p l o t s  except t h a t  p l o t  s i z e  
2  

was 1  arger  (28m ). 

Herbage y i e l d  o f  t h e  promis ing comnon vetches v a r i e d  f r om 

2225kglha t o  3836kglha (Table 20),  w h i l e  seed y i e l d  ranged f r om 

581kglha t o  1505kglha. Time t o  100% f l o w e r i n g  v a r i e d  f r om 103 days 

t o  122 days: seed y i e l d  was negat i  ve l y  c o r r e l a t e d  w i t h  t h i s  

charac te r  ( r  = -0.61, P<0.05), t h e  r e s u l t s  i n d i c a t i n g  a  c l e a r  need 

t o  con t i nue  t h e  search f o r  e a r l y  matur i  qg genotypes combining h igh,  

s t a b l e  herbage y i e l d  w i t h  h i g h  seed product ion.  As i n  m ic rop lo t s ,  

g rea t  va r i  ab i  1  i t y  was found be t  ween sel  e c t i  ons a t  bo th  Tel Hadya and 

Breda and t h e r e  was a1 so a  h i g h l y  s i g n i f i c a n t  s i t e  x  genotype 

i n t e r a c t i  on. 

Herbage p roduc t i on  and seed y i e l  d  were 1  a rger  a t  Tel Hadya than  

a t  Breda, t h e  means r e s p e c t i  ve l y  be iqg  2602 and 844kglha a t  Tel 

Hadya and 503 and 198kglha a t  Breda (Table 21). The poor p roduc t ion  

a t  Breda may have been due t o  l a c k  o f  r h i z o b i a ,  and t h e r e  was a1 so a  

severe weed problem. Two s e l e c t i o n s  o f  Lathyrus ochrus (se l  s  104 

and 385) produced 1  arge herbage and seed y i e l d s  a t  b o t h  s i t e s .  The 

r e s u l t s  f u r t h e r  i n d i c a t e  t h e  need t o  c o l l e c t  and t e s t  a  f a r  l a r g e r  

number o f  accessions o f  t hese  species,  e s p e c i a l l y  f r om w i t h i n  t h e  

reg ion ,  t o  es tab l  i s h  a  s t i l l  w ider  range o f  gene t i c  d i  v e r s i t y  f r om 

which t o  se lec t .  

The r e s u l t s  w i t h  ch i  ck l  i n g  a r e  o f  spec ia l  importance because 

t h e y  a r e  t h e  f i r s t  f o l  l o w i q g  t h e i r  re ins ta tement  i n t o  t h e  breeding 



Table 21. Mean herbage and seed y i e l d s  f o r  16 s e l e c t i o n s  o f  

c h i c k l i n g  grown i n  advanced y i e l d  t r i a l s  a t  Tel Hadya and Breda, 

1985186. 

Tel Hadya Breda 

Sel e c t i  on Herbage Seed y i e l d  Herbage Seed y i e l d  

No. y i e l d  kg lha  kg/ha y i e l d  kg/ha kg lha  

439 

104 

38 5 

38 

384 

Acc. 347 

463 

455 

452 

185 

476 

47 1 

459 

29 

453 

311 

Mean 

LSD (Pc0.05) 



program. They had p r e v i o u s l y  been d iscarded  because o f  poor 

performance a t  Tel Hadya (compared w i t h  ve tches) :  t hey  have been 

r e - i n s t a t e d  because of  t h e i r  good performance i n  on-farm t r i a l s  

(Exper iment 7 ) .  Whi le  t h e y  d i d  n o t  grow p a r t i c u l a r l y  w e l l  a t  Breda 

t h i s  year ,  t h e  r e s u l t s  a r e  s u f f i c i e n t l y  encouraging f o r  work t o  

con t inue .  

h l t i l o c a t i o n  t e s t i u g  o f  vetches 

I n  t h e  s e l e c t i o n  o f  w i d e l y  adapted vetches i n  S y r i a ,  t h e  

m u l t i - l o c a t i o n  s tage  has now been completed: t e s t i n g  a t  Te l  Hadya, 

Kamishly, I z raa ,  and Homs ( i n  S y r i a )  and Terbo l ,  i n  Lebanon. 

T e s t i u g  o f  t h e  25 s e l e c t i o n s  has been over  t h r e e  years  which, i f  t h e  

f i v e  s i t e s  and t h r e e  years  a r e  cons idered  separa te ly ,  g i ves  15 

environments, r ang ing  f rom poor t o  ve ry  good. There remains now 

o n l y  t h e  t a s k  o f  t e s t i n g  t h e  v a r i e t i e s  i n  f a rme r ' s  f i e l d s  be fo re  

recommending t h a t  t h e  bes t  s e l e c t i o n s  be re leased.  The exper iment 

comprised 23 s e l e c t i o n s  o f  common vetch, (chosen on t h e  b a s i s  o f  

performance a t  Te l  Hadya), and one each o f  Narbon ve t ch  and 

wool 1 ypod vetch.  The exper iment was conducted i n  1983184, 1984185, 

and 1985186 a t  t h e  above f i v e  l o c a t i o n s  chosen t o  represen t  t h e  

range o f  environments l i k e l y  t o  be encountered i n  S y r i a  and Lebanon. 

Meteoro log ica l  da ta  f rom t h e  f i v e  s i t e s  i n  t h e  t h r e e  yea rs  a re  

presented i n  Table  22. 

The m u l t i - l o c a t i o n  t e s t i n g  has, a t  a l l  stages, been conducted i n  

c o l  l a b o r a t i o n  w i t h  t h e  Syr ian  M i n i s t r y  o f  A g r i c u l t u r e  and Agra r ian  

Reform. 
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2 
A t  each s i t e ,  s e l e c t i o n s  were sown i n  28m p l o t s  u s i n g  a 

randomized complete b l ock  design, w i t h  t h r e e  r e p l i c a t e s .  Sowing 

r a t e  was 80kglha and t h e  s i t e s  were f e r t i l i z e d  w i t h  16kg/ha o f  

phosphorus. The exper iments  were sown w i t h  an Oyjord seed d r i l l ,  

t h e  number o f  rows p e r  p l o t  was 32, o f  which 16 were harves ted  f o r  

herbage y i e l d  a t  t h e  100% f l o w e r i n g  stage, and 16 l e f t  f o r  seed 

y i e l d .  It i s  impo r tan t  t o  emphasize t h a t ,  as w i t h  a l l  ou r  work, t h e  

s e l e c t i o n s  were grown under r a i n f e d  c o n d i t i o n s  t h e r e  be ing  no 

supplementary i r r i g a t i o n .  

D i f f e r e n c e s  among s e l e c t i o n s  f o r  herbage and seed y i e l d  were 

h i g h l y  s i g n i f i c a n t .  Mean herbage y i e l d  o f  t h e  25 e n t r i e s  ranged 

f rom 2500kglha t o  3830kg/ha, and mean seed y i e l d  f rom 720kglha t o  

2140kglha (Tab le  23). Wool l ypod  ve tch  y i e l d e d  t h e  most herbage, 

f o l l owed  by Narbon vetch. The h i g h e s t  seed y i e l d  was ob ta i ned  from 

Narbon ve tch  which produced s i g n i f i c a n t l y  more than  a l l  o t h e r  

s e l e c t i o n s .  

V a r i a t i o n  among environments was a1 so h i gh l y .  s i g n i f i c a n t  . Mean 

herbage y i e l d  va r i ed  f rom 800kglha a t  Kamishly, 1984185, t o  

792Clkg/ha, a t  Terbo l ,  1983184, and o f  seed y i e l d  f rom 120kgIha a t  

I z r a  'a,  1985186, t o  2270kglha a t  Kamishly, 1985186, (Tab1 e 24). 

Var iance a n a l y s i s  o f  t h e  combined da ta  and e s t i m a t i o n  o f  t h e  

va r iance  components were done f o l l o w i n g  t h e  procedure descr ibed  by 

M i l l e r  -- e t  a1 (1959). Broad sense h e r i t a b i l i t y  ( H )  was es t imated  f o r  

bo th  herbage and seed y i e l d s  as f o l  1 ows ( B l  i s s  -- e t  a1 , 1973) : 



Table 23. Mean herbage and seed y i e l d s  (kg/ha) and es t imates  o f  s t a b i l i t y  parameters f o r  25 s e l e c t i o n s ,  

for'age vetch based on 5 s i t e s  i n  Sy r i a  and Lebanon and 3'years'1983/84, 1984/85 and 1985/86. 

Herbage y i e l d  - Seed y i e l d  . - 
N b  Selec t ions  X- lJ - t s b  s ~ ~ ( ~ o o o ) - ~  R X b - t s b  ~ ~ d ( 1 0 0 0 ) - '  k ' 

*.**. S i g n i f i c a n t l y  d i f f e r e n t  f rom 1.0 f o r  t h e  regress ion c o e f f i c i e n t s  

and from 0 f o r  dev ia t i ons  mean squares a t  t h e  0.05 and 0.01 

l e v e l  o f  p robab i l  i t y  r espec t i ve l y .  



Table 24. Mean herbage and seed y i e l d s  (kg/ha)  f o r  15 environments 

and t h e i r  ranks. 

- -- 

Environments Herbage Rank Mean seed y i e l d  Rank 

( l o c a t i o n s  & y e a r s )  y i e l d  

Tel Hadya, 1983/84 

Tel  Hadya, 1984/85 

Tel  Hadya, 1985/86 

Horns, 1983/84 

Homs, 1984/85 

Horns, 1985/86 

Kamishly, 1983/84 

Karnishly, 1984/85 

Kamishly, 1985/86 

I z r a  'a,  1983/84 

I z r a  'a,  1984/85 

I z r a  'a,  1985!86 

Terbo l  , 1983/84 

Terbol  , 1984/85 

Terbo l  , 1985/86 

Mean 

LSD (Pc0.05) 



2 
Where (r g  = g e n e t i c  v a r i a n c e  

2 
0' p  = p h e n o t y p i c  v a r i a n c e  

2 
O'gl = v a r i a n c e  due t o  i n t e r a c t i o n  o f  genotypes w i t h  

1  o c a t i  ons 

dgy = v a r i a n c e  due t o  i n t e r a c t i o n  o f  genotypes w i t h  

y e a r s  

J g y l  = v a r i a n c e  due t o  i n t e r a c t i o n  o f  genotypes,  y e a r s  

and l o c a t i o n s  

J e  = e r r o r  v a r i a n c e  

Es t ima tes  o f  t h e  v a r i a n c e  components a r e  p resen ted  i n  ( T a b l e  

25) .  These i n d i c a t e  t h a t  t h e  s e l e c t  i o n s  responded d i f f e r e n t l y  when 

grown i n  d i  f f e r e n t  e n v i  ronments, a1 though  t h e i  r p r e c i s e  meaning i s  

n o t  c l e a r .  The s i g n i f i c a n t  f i  r s t  o r d e r  i n t e r a c t i o n s  f o r  herbage 

y i e l d s ,  s e l e c t i o n s  x y e a r s  and s e l e c t i o n s  x l o c a t i o n s ,  i n d i c a t e  t h a t  

t h e r e  were changes i n  r a n k i n g ,  among t h e  s e l e c t i o n s  i n  t h e  d i f f e r e n t  

y e a r s  and l o c a t i o n s .  The second o r d e r  i n t e r a c t i o n ,  s e l e c t i o n s  x 

y e a r s  x l o c a t i o n s  was o f  c o n s i d e r a b l e  magni tude and h i g h l y  

s i g n i f i c a n t  f o r  b o t h  herbage and seed y i e l d s .  

I n  t t re  case o f  seed y i e l d ,  t h e  s e l e c t i o n s  x y e a r s  i n t e r a c t i o n  

was v e r y  smal l  and n o n - s i g n i f i a c n t ,  and t h e  s e l e c t i o n  x l o c a t i o n  

i n t e r a c t i o n ,  t hough  s i g n i f i c a n t ,  was c o n s i d e r a b l y  smal l e r  t h a n  t h e  

second o r d e r  i n t e r a c t i o n .  It f o l l o w s  t h a t  t h e  s e l e c t i o n s  ranked 
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a p p r o x i m a t e l y  t h e  same i n  each o f  t h e  3  y e a r s  o f  t e s t i n g  when 

averaged o v e r  l o c a t i o n s  and a1 t e r e d  o n l y  s l  i g h t  l y  a t  t h e  d i f f e r e n t  

l o c a t i o n s .  Indeed a l l  i n t e r a c t i o n s  i n v o l v i n g  seed y i e l d  were sma l l  

compared t o  t h e  e f f e c t  o f  genotype,  and i n d i c a t e  w i d e r  a d a p t a b i l i t y  

f o r  t h i s  parameter  t h a n  f o r  herbage y i e l d .  

The s t a b i l i t y  parameters  suggested by  F i n l a y  and W i l k i n s o n  

(1963) ,  and E b e r h a r t  and Russel (1966)  were a l s o  c a l c u l a t e d .  For  

t h e s e  c a l c u l a t i o n s  each l o c a t i o n  i n  a  g i v e n  y e a r  was c o n s i d e r e d  as a  

s e p a r a t e  env i ronment .  I n  t h e  F i n 1  ay and Wi l  k i  nson (1963)  a n a l y s i s ,  

t h e  mean y i e l d  o f  a l l  s e l e c t i o n s  a t  each env i ronment  i s  r e f e r r e d  t o  

as t h e  "env i ronment  mean": i t  i s  a  s imp le ,  e a s i l y  o b t a i n e d  n u m e r i c a l  

d e s c r i p t i o n  o f  t h e  complex n a t u r a l  env i ronment .  S t a b i l i t y  i s  

measured as t h e  1  i n e a r  r e g r e s s i o n  ( v a l u e  b )  o f  t h e  y i e l d  o f  each 

e n t r y  on t h e  env i ronment  mean. I n  t h e  Eberhard  and Russel  1  a n a l y s i s  - 2 
t h e  mean square  o f  d e v i a t i o n  f r o m  t h e  same r e g r e s s i o n  (S ) i s  

d 
c a l c u l a t e d  f o r  each s e l e c t i o n .  The l i n e a r  r e g r e s s i o n  c o e f f i c i e n t  

i t s e l f  measures t h e  l i n e a r  response t o  e n v i r o m e n t a l  change, and t h e  

mean square d e v i a t i o n  f r o m  t h e  r e g r e s s i o n  measures t h e  s t a b i l i t y  o r  

c o n s i s t e n c y  o f  t h a t  response. Any s i g n i f i c a n t  d e v i a t i o n  f r o m  t h e  

average response (b=1.0) can be c o n s i d e r e d  a  s e l e c t i o n  x  env i ronment  

i n t e r a c t i o n .  Eberhard  and Russel  1  (1966)  c o n s i d e r e d  t h a t  i d e a l l y  a  

genotype shou ld  have t h e  h i g h e s t  mean y i e l d  o v e r  a l l  env i ronments ,  a  

r e g r e s s i o n  c o e f f i c i e n t  o f  one, and a  d e v i a t i o n  mean square  o f  n e a r l y  

zero.  

2 
C o e f f i c i e n t s  o f  d e t e r m i n a t i o n ,  ( r  ) ,  were a l s o  computed f r o m  t h e  

1  i n e a r  r e g r e s s i o n  a n a l y s i s  ( P i n t h u s  1973). T h i s  c o e f f i c i e n t  i s  a  

b e t t e r  i n d e x  f o r  measur ing  t h e  v a l i d i t y  o f  t h e  l i n e a r  r e g r e s s i o n ,  

because i t s  v a l u e  always ranges between z e r o  and one r e g a r d l e s s  o f  



t h e  measurement s c a l e  o f  t h e  i n d i v i d u a l  s e l e c t i o n  mean. The nearer  

i t  i s  t o  1.0, t h e  b e t t e r  i s  t h e  f i t  o f  t h e  l i n e a r  regress ion .  

The reg ress i on  c o e f f i c i e n t  ( b )  ranged from 0.84 t o  1.12 and 0.68 

t o  1.61 f o r  herbage and seed y i e l d  r e s p e c t i v e l y  (Table  23). The 
-2 

d e v i a t i o n s  from t h e  mean squares ( S  d )  f o r  i n d i v i d u a l  s e l e c t i o n s  

were no t  homogenous, many of them be ing  s i g n i f i c a n t l y  more than  
2  

zero.  C o e f f i c i e n t s  o f  de te rm ina t i on  ( r  ) v a r i e d  f rom 0.68 t o  0.97 

and from 0.61 t o  0.95 f o r  herbage and seed y i e l d ,  r e s p e c t i v e l y ,  

i n d i c a t i n g  marked d i f f e r e n c e s  i n  s t a b i l i t y  among t h e  e n t r i e s .  

Turn ing t o  t h e  performance of i n d i v i d u a l  se l ec t i ons ,  most o f  

those  produc ing t h e  h i ghes t  herbage y i e l d  had regress ion  

c o e f f i c i e n t s  c l o s e  t o  1.0, i n d i c a t i n g  t h a t  they  ma in ta ined  the-; r 

good performance i n  most environments. Two of them, se l  . 55412065, 

and s e l .  2541 a l s o  had d e v i a t i o n s  from t h e  regress ion  which were 

c l o s e  t o  zero:  t hese  s e l e c t i o n s  would be cons idered good by Eberhard 

and Russe l l  (1966). Two o t h e r  s e l e c t i o n s  w i t h  h i g h  mean y i e l d s ,  

s e l e c t i o n s  156111448 and 153111437 had regress ion  values 

s i g n i f i c a n t l y  g r e a t e r  t han  1.0: i t  i s  concluded t h a t  these 

s e l e c t i o n s  a r e  more s e n s i t i v e  t o  environment and y ' e l d  bes t  i n  good 

env i  ronments. Other  se l ec t i ons ,  a1 though hav ing  low mean y i e l d s ,  

had reg ress i on  c o e f f i c i e n t s  l e s s  than  1.0 and a r e  p robab ly  s u i t a b l e  

f o r  poor  environments:  50712019 and 412057 a r e  examples. S i m i l a r  

conc lus ions  can be drawn rega rd i ng  seed y i e l d :  i n  t h i s  respec t  

s e l e c t i o n  2541 seems t o  be t h e  bes t ,  a l though  i t s  r e l a t i v e l y  h i g h  

d e v i a t i o n  suggests t h a t  i t s  response t o  environment i s  no t  

c o n s i s t e n t  . 



The m a j o r  p rob lem w i t h  t h i s  k i n d  o f  a n a l y s i s  i s  t h a t  t h e r e  i s  no 

i n d i c a t i o n  o f  what c o n s t i t u t e s  a  poor  o r  good env i ronment .  Thus i n  

o u r  exper imen ts  t h e  i n s t a b i l i t y  i n  Narbon v e t c h  (se1.67) i s  p r o b a b l y  

a s s o c i a t e d  w i t h  i n f e c t i o n  by Orobanche c r e n a t a  a t  some l o c a t i o n s .  

O the r  env i ronments  may be poor  t h r o u g h  low r a i n f a l l ,  d e f i c i e n c i e s  i n  

p l a n t  n u t r i e n t s ,  l a c k  o f  r h i z o b i a ,  o r  impac t  o f  severe  f r o s t .  Wh i le  

t h e  a n a l y s i s  i s  c l e a r l y  u s e f u l  i t  would  be much b e t t e r  i f  i t  were 

a s s o c i a t e d  w i t h  c a r e f u l  m o n i t o r i n g  o f  t h e  env i ronment .  

S e l e c t i o n  2541, wh ich  i s  perhaps t h e  most p r o m i s i n g  common 

vetch,  o r i g i n a t e d  i n  t h e  l o c a l  marke t  a t  Aleppo. On t h e  b a s i s  o f  

t h e  e x t e n s i v e  t e s t i n g  r e p o r t e d  here,  s e r i o u s  c o n s i d e r a t i o n  shou ld  be 

g i v e n  t o  r e l e a s i n g  t h i s  v a r i e t y  o f f i c i a l l y .  Another  c a n d i d a t e  i s  

access ion  715 wh ich  a l s o  has h i g h  herbage and seed y i e l d  and wide 

a d a p t a t i o n .  These vetches,  and w o o l l y p o d  ve tch ,  w i l l  be t h e  s u b j e c t  

o f  on- farm v e r i f i c a t i o n  t r i a l s .  I n  f u t u r e  t h e  v e t c h  b r e e d i n g  

program w i l l  become more s t r o n g l y  o r i e n t e d  towards  s p e c i f i c  p rob lems 

- f o r  example pod s h a t t e r i n g ,  d i s e a s e  r e s i s t a n c e ,  and so on - t h e  

d e s i r a b l e  genes b e i n g  i n c o r p o r a t e d  i n t o  t h e  e x i s t i n g  w i d e l y  adapted 

m a t e r i a l .  

There i s  one l a s t  p o i n t :  t h e  r e s u l t s  i n  Tab le  23 make i t  c l e a r  

t h a t  h i g h  herbage y i e l d  u s u a l l y  demands a  s a c r i f i c e  i n  seed y i e l d  

and v i c e  versa.  It i s  h e r e  t h a t  on- farm r e s e a r c h  on t h e  u t i l i z a t i o n  

o f  f o r a g e  c r o p s  - whether  t h e y  a r e  grown f o r  hay, s t raw ,  o r  seed - 
w i l l  p r o v i d e  e s s e n t i a l  i n f o r m a t i o n  f o r  p l a n t  b reeders  as t h e y  s e t  

t h e i r  o b j e c t i v e s .  - A.M. Abd E l  Honein 



Experiment 9: screening fo r  resistance 

to  stem and leaf diseases (Preschedule F17) 

One o f  t h e  more i m p o r t a n t  o f  t h e  s p e c i f i c  o b j e c t i v e s  r e f e r r e d  t o  

e a r l i e r ,  i s  t o  s e l e c t  f o r a g e  c rops  r e s i s t a n t  t o  t h e  v a r i o u s  stem and 

l e a f  d iseases.  T h i s  y e a r  39 p r o m i s i n g  s e l e c t i o n s  o f  common vetch,  

and 16 o f  c h i c k l i n g  were screened i n  t h e  d i sease  n u r s e r y  p l o t s .  

A r t i f i c i a l  i n f e c t i o n s  o f  Ascochyta  ( l e a f  spo t ,  stem b l i g h t ,  and f o o t  

r o t ) ,  powdery m i  1  dew, ( E r y s i p h e  p i  s i  ) , and downy mi ldew, 

(Peronospora  v i c i a e )  were used f o r  common v e t c h  and Ascochyta 

b l  i g h t  , downy m i  1  dew (Peronospora t r i  f o l  ium)  , powdery m i  1  dew, 

( E r y s i p h e  m a r t i i  f. sp. K a t h y i  r )  and b a c t e r i a l  b l  i g h t  , (Pseudomonas 

sp.) were used f o r  c h i c k l i n g .  The s c r e e n i n g  under  a r t i f i c i a l  

e p - i p h y t o t i c  c o n d i t i o n s ,  r e v e a l e d  s e v e r a l  sources of  r e s i s t a n c e  as 

f o l l o w s :  two  s e l e c t i o n s  of  common v e t c h  ( s e l e c t i o n s  2023 and 2065), 

one o f  w o o l l y p o d  v e t c h  ( a c c e s s i o n  683) ,  and one o f  Narbon v e t c h  

[ a c c e s s i o n  67) ,  were r e s i s t a n t  t o  Ascochyta  b l i g h t ,  downy m i ldew and 

powdery mi ldew; and f o u r  s e l e c t i o n s  o f  c h i c k 1  i n g  ( s e l e c t i o n s  459, 

455, 439 and 476),  were r e s i s t a n t  t o  Ascochyta  b l i g h t ,  downy mi ldew, 

powdery m i ldew and b a c t e r i a l  b l  i g h t  . These sources o f  r e s i s t a n c e  

w i l l  be p r o v i d e d  t o  n a t i o n a l  programs i n  t h e  ICARDA r e g i o n  f o r  use 

i n  t h e i r  b r e e d i n g  work. Sys temat i c  s c r e e n i n g  f o r  m u l t i p l e  d i sease  

r e s i s t a n c e  w i l l  c o n t i n u e .  - A.M. Abd E l  Moneim 

Experiment 10: screening for  resistance t o  nematodes 

(Preschedule F7) 

A  most i m p o r t a n t  new o b j e c t i v e  i n  o u r  b r e e d i n g  and s e l e c t i o n  

program i s  t h e  sea rch  f o r  r e s i s t a n c e  t o  r o o t  k n o t  nematodes 



(Me1 oidogyne a r t i  e l  1  a )  i n  common vetches and c y s t  nematodes 

(Heterodera r o s i i )  i n  peas. Wh i le  n e i t h e r  nematode i s  cons idered  t o  

be a widespread problem a t  p resen t ,  as t h e  sowing o f  legumes 

inc reases  t h e  s c a l e  o f  t h e  problems w i l l  a l s o  inc rease .  The two 

nematodes be ing  s t u d i e d  a r e  problems shared by ICARDA's two legume 

Programs - PFLP and t h e  Food Legume Improvement Program. 

Resistance t o  root knot nematode i n  vetches 

I n  t h e  p rev ious  y e a r  ( t h e  f i r s t  y e a r  i n  which nematode screening 

was conducted) 30 s e l e c t i o n s  o f  t h e  t h r e e  ve tch  spec ies (common 

vetch, Narbon ve tch  and wool lypod ve t ch )  were c l a s s i f i e d  as t o l e r a n t  

o f  t h e  r o o t  kno t  nematode. The sc reen ing  was conducted i n  t h e  f i e l d  

so t h e r e  were r e s e r v a t i o n s  t h a t  f i e l d  v a r i a t i o n  i n  nematode 

p o p u l a t i o n  may have accounted f o r  t h e  good growth o f  some 

se lec t i ons .  It was t h e r e f o r e  decided t o  repea t  t h e  sc reen ing  o f  t h e  

30 s e l e c t i o n s ,  f i r s t l y  i n  t h e  o r i g i n a l  f i e l d  - which i s  be ing  

ma in ta ined  f o r  sc reen ing  work - and secondly j n  t h e  greenhouse. 

llematode popu la t i ons  i n  t h e  f i e l d  were aga in  h i g h  (Tab le  26), w i t h  

numbers up t o  2700 l a r v a e l k g  of s o i l ,  a  number i n  excess o f  1984185. 

The greenhouse screening was conducted by a r t i f i c i a l  l y  i n f e c t i n g  

t h e  s o i l  w i t h  20000 eggs lkg:  t h e r e  were s i x  r e p l i c a t e s  o f  each 

s e l e c t i o n ,  and t h r e e  p l  a n t s l p o t  . The r e s u l t s  c o n f i  rmed t h a t  

wool lypod vetch ( s e l e c t i o n  683) i s  h i g h l y  r e s i s t a n t  under bo th  f i e l d  

and greenhouse cond i t i ons .  Narbon ve tch  ( s e l e c t i o n  67) and 13 o f  

t h e  28 common vetches showed t o l e rance ,  w h i l e  15 o f  t h e  common 

vetches f a i l e d  t o  repea t  t h e i r  performance o f  t h e  p rev i ous  year .  



Table 26. Mean number o f  cys t  and r o o t  knot nematodes present  i n  

s o i l  o f  f i e l d  A18 on s i x  sampling occasions. 

1 L 
Sampling d a t e  Cyst nematode Root knot nematode 

Mean 

LSD (Pc0.05) 

1 
Cysts per kg s o i l .  

2 
Root knot l a r v a e  per  kg soi  1 



The r e s u l t s  a re  ext remely  promis ing.  It i s  c l e a r  t h a t  

r es i s tance  o r  t o l e r a n c e  t o  r o o t  kno t  nematode i s  no t  d i f f i c u l t  t o  

f i n d  i n  vetches. It should be r e l a t i v e l y  s imple t o  i n c o r p o r a t e  

r e s i s t a n c e  i n  f u t u r e  breeding programs. 

Resis tance t o  c y s t  nematode i n  f o rage  peas 

Twenty two s e l e c t i o n s  o f  fo rage  peas were se lec ted  f rom t h e  

i n i t i a l  f i e l d  screening i n  1984/85. O f  these, one was c l a s s i f i e d  as 

r e s i s t a n t  and 21 as t o l e r a n t .  As w i t h  t h e  vetches these s e l e c t i o n s  

were f u r t h e r  assessed i n  1985/86 i n  a r t i f i c i a l l y  i n f e s t e d  s o i l  i n  

t h e  greenhouse. I n f e c t i o n  r a t e  was 400 c y s t s l k g  s o i l ,  t h e r e  were 

s i x  r e p l i c a t e s  and 3 p l an t s /po t .  A t  t h e  beg inn ing  of f l o w e r i n g  t h e  

r o o t s  were washed and assessed f o r  presence o f  cysts .  

The greenhouse screening d i d  n o t  revea l  any s e l e c t i o n s  which 

cou ld  be c l a s s i f i e d  as r e s i s t a n t  (Fig.15). S e l e c t i o n  61, which had 

p r e v i o u s l y  been so c l a s s i f i e d ,  d i d  no t  repeat  i t s  performance i n  

a r t i f i c i a l  cond i t i ons .  However t h e r e  a r e  f i v e  s e l e c t i o n s  which have 

repea ted ly  shown t o l e r a n c e  ( i n c l  udir lg s e l e c t i o n  61). The o t h e r  16 

s e l e c t i o n s  were moderate ly  s u s c e p t i b l e  ( 6 ) ,  s u s c e p t i b l e  ( 9 )  and 

h i g h l y  s u s c e p t i b l e  ( 1 ) .  

Res is tance t o  c y s t  nematode i n  two c h i c k l i n g  spec ies (L. - s a t i v u s  and 

L. ochrus)  - 

Ch ick l i ngs  a r e  a l s o  known t o  be s u s c e p t i b l e  t o  c y s t  nematodes. 

I n  l i n e  w i t h  t h e  renewed emphasis on c h i c k l i n g ,  screening f o r  



Fig.15: Variability in tolerance among 22 accessions of f3rage 
peas t o  a r t i f i c i a l l y  inoculated cyst nematode (Heterodera 
rosi i ) when grown in a greenhouse. Score values are as 
m w s  : 

1 = res is tant ,  no gal ls  or very l ight  galling 
with no plant damage. 

2 = tolerant ,  l ight  galling 
3 = moderately susceptible, moderate galling 
4 = susceptible, heavy galling 
5 = very susceptible, very heavy galling and 

severe plant damage 

Resistant Very susceptible 

Resistance class 



r e s i s t a n c e  and t o l e r a n c e  t o  c y s t  nematode began i n  1985186. S ix teen  

p romis ing  s e l e c t i o n s  were screened i n  a  f i e l d  h i g h l y  i n f e s t e d  w i t h  

c y s t  nematode, (Heterodera r o s i i  ) , and under a r t i f i c i a l  i n f e c t i o n  i n  

t h e  greenhouse, u s i n g  t h e  same procedures as w i t h  f o rage  peas. 

Under f i e l d  c o n d i t i o n  t h e  mean number o f  c y s t s l g  r o o t  v a r i e d  f rom 13 

t o  218 (average o f  125), and i n  t h e  p l a s t i c  house f rom 20 t o  319 

c y s t l g  r o o t  (average o f  146). La thy rus  ochrus ( S e l e c t i o n  185), was 

r e s i s t a n t  under f i e l d  c o n d i t i o n s  and possessed t o l e rance ,  a long  w i t h  

t h r e e  o t h e r  s e l e c t i o n s  (384, 385 and 185), i n  t h e  p l a s t i c  house 

(F ig .  16). The o t h e r  s e l e c t i o n s  were c l a s s i f i e d  as moderate ly  

s u s c e p t i b l e  o r  suscep t i b l e .  - A.M. Abd E l  h n e i m  

E x ~ e r i m e n t  11: breed ina  f o r  non-sha t te r ina  seed ~ o d s  

i n  conmon ve t ch  (Preschedule F6) 

One of t h e  major  weaknesses i n  common vetch i s  t h e  tendency f o r  

seed pods t o  s h a t t e r  be fo re  harves t ing .  Th is  r e s u l t s  i n  much lower  

seed y i e l d s  and hence a  r e l uc tance  by farmers t o  grow t h e  crop. I n  

1983184 c e r t a i n  access ions were i d e n t i f i e d  i n  which t h e  seed pods 

d i d  no t  s h a t t e r :  however these  were agronomica l l y  u n s u i t a b l e  i n  t h a t  

herbage p roduc t i on  was poor and m a t u r i t y  ve ry  l a t e .  I n  1984185 i t  

was dec ided t o  a t tempt  t o  combine t h e  non s h a t t e r i n g  t r a i t  o f  these  

s e l e c t i o n s  w i t h  t h e  h i g h  herbage y i e l d ,  e a r l y  matu ra t ion ,  and 

d isease r e s i s t a n c e  o f  ou r  most p romis ing  vetches. 

S i x  crosses were done i n  t h e  p l a s t i c  house us i ng  t h e  method 

descr ibed  by Mor iya (1966). Gene markers (pod and s t raw c o l o u r ,  and 

seed c o l o u r ) ,  were used t o  e l i m i n a t e  pods which might  have developed 

f rom s e l f i n g ,  and t o  i d e n t i f y  t h e  F1 hyb r i ds .  



Fig.16: V a r i a b i l i t y  i n  t o l e r a n c e  among 16 s t r a i n s  o f  c h i c k l i n g  
t o  a r t i f i c i a l l y  i n o c u l a t e d  c y s t  nematode (Heterodera 
r o s i i )  when grown i n  a  greenhouse. Score values a r e  
desc r i bed  i n  Fig.15. 

1  2 3 4 5  

Res i s t an t  Very s u s c e p t i b l e  

Res is tance c l  ass 



I n  1985186 t h e  seeds o b t a i n e d  f r o m  t h e  o r i g i n a l  c rosses  (ICARDA, 

Annual Report ,  1985, pp 295 Tab le  18),  were sown i n  t h e  f i e l d  as 

spaced p l a n t s  so t h a t  i n d i v i d u a l  F1  p l a n t s  c o u l d  be examined a l o n g  

w i t h  t h e i r  p a r e n t s  (Tab le  27). I n  June and J u l y ,  when i n t e n s e  

summer heat  i s  conduc ive  t o  pod s h a t t e r i n g ,  t h e  performance of  t h e  

F 1  p l a n t s  i n d i c a t e d  t h a t  n o n - s h a t t e r i n g  i s  e i t h e r  c o m p l e t e l y  o r  

p a r t i a l l y  dominant o v e r  s h a t t e r i n g .  

I n  1986187, seeds o b t a i n e d  f r o m  t h e  F1  p l a n t s ,  and seeds f rom 

n a t u r a l l y  s e l f - p o l l i n a t e d  p a r e n t  p l a n t s ,  w i l l  be sown as spaced 

p l a n t s ,  and t h e  pods w i l l  be c l a s s i f i e d  as s h a t t e r i n g  o r  

n o n - s h a t t e r i n g  t o  v e r i f y  t h e  g e n e t i c  behav iour .  P l a n t s  combin ing 

b o t h  c o m p l e t e l y  n o n - s h a t t e r i n g  pods and e a r l y  f l o w e r i n g  w - i l l  be 

s e l e c t e d  t o  e s t a b l i s h  F3 f a m i l i e s .  - A.M. Abd El Moneim 

Experiment 12: y i e ld  and pa la tab i l i ty  of  vetch species 

(Preschedule L14) 

I n  1984185 a  compar ison was made o f  t h e  n u t r i t i v e  v a l u e  o f  

common vetch,  c h i c k l i n g ,  peas, and b a r l e y .  It was found t h a t  

v o l u n t a r y  i n t a k e  o f  peas a t  t h e  p r e - f l o w e r i n g  s t a g e  was o n l y  

o n e - f i f t h  t h a t  o f  common vetch.  As s t raw,  i n t a k e  o f  peas was s t i l l  

l e s s  t h a n  t h e  o t h e r  legumes, and exceeded o n l y  t h a t  of  b a r l e y .  I n  

1985186 i t  was dec ided  t o  check whether  some of t h e  o t h e r  v e t c h  

spec ies  were as n u t r i t i o u s  as common vetch,  e s p e c i a l l y  woo l l ypod  

v e t c h  which,  a c c o r d i n g  t o  some r e p o r t s ,  i s  l e s s  p a l a t a b l e  i n  t h e  

p r e - f l  ower ing  and f l o w e r i n g  stages.  



Table 27. Number o f  s h a t t e r i n g  and non-sha t te r ing  F1  p l a n t s  

ob ta i ned  from s i x  crosses o f  common vetch. 

,. 
Nature o f  c ross  No. o f  F1 Non-sha t te r ing  s h a t t e r i n g  

p l a n t s  

L i nes  No. 1361, 1416 and 2014 a re  c h a r a c t e r i z e d  by l a t e  f l o w e r i n g ,  

and non s h a t t e r i n g ,  and l i n e s  No. 716 and 2541 cha rac te r i zed  by 

e a r l y  f l o w e r i n g  and s h a t t e r i n g  pods. 



Exper iment 12 was conducted t o  compare common v e t c h  ( a c c e s s i o n  

2541),  wool l y p o d  v e t c h  ( a c c e s s i o n  683) ,  and IVarbon v e t c h  ( a c c e s s i o n  

67 ) ,  o f f e r e d  as f r e s h  herbage ( p r e - f l o w e r i  ng ) ,  hay ( l a t e  f l o w e r i n g )  

o r  s t r a w  ( f u l l  m a t u r i t y ) .  The ve tches  were sown i n  November 1985 

u s i n g  a  randomised comp le te  b l o c k  d e s i g n  w i t h  two  r e p l i c a t e s .  

S t a r t i n g  on 12 March 1986 a t  t h e  p r e - f l o w e r i q g  s tage ,  f r e s h  herbage, 

h a r v e s t e d  d a i l y ,  was o f f e r e d  t o  t h r e e  sheep p e r  spec ies  f o r  a  p e r i o d  

o f  21  days. A  f r e s h  a r e a  o f  each s p e c i e s  was c u t  on 14 A p r i l  a t  t h e  

l a t e  f l o w e r i n g  s t a g e  and t h e  r e s u l t i n g  hay cured,  chopped and 

o f f e r e d  t o  f o u r  sheep p e r  spec ies .  The ma tu re  c r o p s  were 

hand-harvested on 2  May, and a f t e r  t h r e s h i n g ,  t h e  s t r a w  was f e d  t o  

f o u r  sheep p e r  s p e c i e s  as before.  Regrowth was measured f o u r  weeks 

a f t e r  t h e  e a r l y  c u t ,  and t h e  y i e l d  o f  pods, pod w a l l s ,  s t raw ,  b a l e d  

hay, and t h e  r e s i d u e  a f t e r  making t h e  hay were recorded.  V o l u n t a r y  

i n t a k e  and d i g e s t i b i l i t y  o f  t h e  t h r e e  spec ies  were measured a t  t h e  

t h r e e  s tages  o f  c r o p  m a t u r i  ty. 

Herbage y i e l d s ,  y i e l d  o f  hay, r e s i d u e  y i e l d s ,  and t h e  apparen t  

l o s s e s  when making hay, a r e  shown i n  Tab le  28. A t  t h e  p r e - f l o w e r i n g  

s tage,  wool l y p o d  v e t c h  y i e l d e d  s i g n i f i c a n t l y  (Pc0.05) more herbage 

t h a n  t h e  o t h e r  spec ies .  By t h e  l a t e  f l o w e r i n g  s t a g e  Narbon v e t c h  

y i e l d e d  500kg/ha more herbage t h a n  e i t h e r  o f  t h e  o t h e r  s p e c i e s  (NS), 

and produced s i g n i f i c a n t l y  (Pc0.05) more regrowth .  A t  t h e  ma tu re  

s tage ,  y i e l d s  were about  equa l  a l t h o u g h  Narbon v e t c h  produced t h e  

most seed (NS). 

The amount o f  b a l e d  hay was s i m i l a r  f o r  a1 1  s p e c i e s  a l t h o u g h  

o n l y  about  40 p e r c e n t  o f  t h e  t o t a l  herbage was a c t u a l l y  ba led.  

I n e f f i c i e n c i e s  o f  t h i s  o r d e r  r e p r e s e n t  a  s i g n i f i c a n t  c o s t  t o  t h e  

fa rmer  and mean t h a t  hay-making o f  p u r e  f o r a g e  s tands  tends  t o  be 



Table 28. Dry mat te r  y i e l  d  (kg/ha) o f  t h r e e  ve tch  species harvested 

a t  t h r e e  stages o f  m a t u r i t y ,  hay y i e l d s  and apparent harves t  losses.  

Vetch speci es LSD 

Common Narbon Wool 1  ypod (P<0.05) 

1 
Dry mat te r  y i e l d  

P r e - f l  oweri ng 

Regrowth 

La te  f 1  oweri ng 
2 

Mature s tage 

- s t raw 

- pod wa l l  s  

- seeds 
3  

Hay y i e l d  

I n  ba les  

Resi due 

Tot a1 

Apparent harvest  1  osses 63.7 61.8 
4 

1 

3 
Quadrat sampl i ng a t  ground 1  eve1 . 

J 

Wei gh i  ng o f  ba les  and quadrat sampl i ng o f  r e s i  due. 
4 

Hay i n  ba les  as percentage o f  y i e l d  a t  l a t e - f l o w e r i n g  

Means w i t h i n  each row f o l l o w e d  by d i f f e r e n t  supe rsc r i p t s  a re  

s t a t i  s t i  c a l l y  d i f f e r e n t  (P<0.05). 



f a r  l e s s  a t t r a c t i v e  t h a n  i t  shou ld  be. Indeed, hay-making i s  most 

uncommon i n  S y r i a ,  m a i n l y  because farms a r e  o f t e n  s m a l l ,  and 

mach inery  c o s t l y  and p o o r l y  a v a i l a b l e .  It i s  r e c o g n i z e d  t h a t  t h e  

r e s i d u e s  can be r e c o v e r e d  by  g r a z i n g  if t h e  farmer owns a  f l o c k  o f  

sheep. I n  t h i s  exper imen t  t h e  t o t a l  o f  hay and r e s i d u e s  r e p r e s e n t e d  

about  96 p e r c e n t  o f  t h e  t o t a l  herbage de te rm ined  u s i n g  quadra ts .  

Herbage and ME i n t a k e  o f  woo l l ypod  v e t c h  a t  t h e  p r e - f l o w e r i n g  

s t a g e  was s i g n i f i c a n t l y  (Pc0.05) l o w e r  t h a n  common and Narbon v e t c h  

( T a b l e  29). T h i s  was p a r t l y  r e l a t e d  t o  d i g e s t i b i l i t y  o f  d r y  m a t t e r  

and a c i d  d e t e r g e n t  f i b r e  wh ich  were l o w e r  (P<0.05) f o r  w o o l l y p o d  

v e t c h  compared w i t h  common vetch.  A t  l a t e  f l o w e r i n g  and as s t r a w  

t h e r e  were no s i  g n i  f i c a n t  d i f f e r e n c e s  between wool l y p o d  and common 

v e t c h  e i t h e r  i n t a k e  o f  ME o r  d i g e s t i b i l i t y  between woo l l ypod  and 

common ve tch .  The r e s u l t s  t h e r e f o r e  suggest  t h a t  w o o l l y p o d  v e t c h  i s  

n o t  t h e  b e s t  s p e c i e s  f o r  g r a z i n g ,  b u t  t h a t  i t  i s  a p p r o p r i a t e  f o r  

b o t h  hay-making and t h e  p r o d u c t i o n  of s t raw.  

T u r n i n g  t o  Narbon ve tch ,  t h e  s i g n i f i c a n t l y  l o w e r  d i g e s t i b i l i t y  

o f  a c i d - d e t e r g e n t  f i b r e  o f  t h i s  spec ies ,  p o s s i b l y  c a u s i n g  t h e  l o w e r  

i n t a k e  shown d e s c r i b e d  i n  Tab le  29, may n o t  make t h e  s p e c i e s  i d e a l  

f o r  s t r a w  p r o d u c t i o n .  A  s i m i l a r ,  b u t  l e s s e r ,  d i f f e r e n c e  compared 

w i t h  t h e  o t h e r  s p e c j e s  was observed a t  hay-making. It seems 

p r o b a b l e  t h a t  s e l e c t i o n  f o r  l e a f  r e t e n t i o n  i n  t h i s  s p e c i e s  w i l l  be 

necessary  i f  i t s  h i g h  herbage p r o d u c t i o n  i s  t o  be r e f l e c t e d  it-, s t r a w  

and hay qua1 i t y  . 

D a i l y  l i v e w e i g h t  g a i n s  r e f l e c t e d  t h e  i n t a k e  o f  ME, w i t h  sheep 

o f f e r e d  woo l l ypod  v e t c h  as f r e s h  herbage l o o s i n g  w e i g h t ,  and sheep 

g a i n i n g  l i v e w e i g h t  when fed a1 1 t h r e e  s p e c i e s  a t  t h e  o t h e r  s tages.  
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The r e s u l t s  c o n f i r m  t h a t  w o o l l y p o d  v e t c h  has a  l o w  n u t r i t i v e  

v a l u e  a t  e a r l y  f l o w e r i n g .  It i s  n o t  p o s s i b l e ,  a t  t h i s  s tage,  t o  

s t a t e  w i t h  c e r t a i n l y  whether  l ow  i n t a k e  i s  due t o  l o w  p a l a t a b i l i t y ,  

t hough  t h i s  seems l i k e l y .  As i n  p r e v i o u s  s t u d i e s ,  h a r v e s t  l o s s e s  

were v e r y  h i g h  b u t  t h e  r e s i d u e s  c o u l d  p r o b a b l y  be r e c o v e r e d  by 

g r a z i n g  sheep. H a r v e s t i n g  f o r a g e  c r o p s  a t  t h e  mature  s t a g e  s t i l l  

appears t o  have t h e  g r e a t e s t  y i e l d  advantages,  and t h i s  i s  r e f l e c t e d  

i n  common usage. - E.F. Thomson, S. Rihawi and N. Nersoyan. 

Experiment 13: inoculation of vetches 

(Preschedule F9) 

Rhi z o b i  um-re1 a t e d  r e s e a r c h  s h o u l d  be conducted s i m u l t a n e o u s l y  

w i t h  p l a n t  s e l e c t i o n  t o  ensu re  maximum g e n e t i c  p r o g r e s s  i n  b o t h  

n i t r o g e n  f i x a t i o n  and p r o d u c t i v i t y .  To t h i s  end an exper imen t  was 

des igned  t o  obse rve  and e v a l u a t e  t h e  response o f  s e v e r a l  p r o m i s i n g  

ve tches  t o  t h r e e  r a t e s  o f  i n o c u l a t i o n  (1, 5 and l o x  t h e  recommended 

r a t e )  w i t h  Rh izob ium s t r a i n  ICARDA V3. The exper imen t  was sown a t  

t w o  s i t e s :  Te l  Hadya and Breda. The y i e l d s  o f  b o t h  f o r a g e  and seed 

were recorded.  

No d i f f e r e n c e s  were observed due t o  r a t e  o f  i n o c u l a t i o n  excep t  

t h a t  herbage y i e l d s  o f  a1 1  i n o c u l a t e d  p l o t s  were s u p e r i o r  t o  t h e  

n o n - i n o c u l a t e d  p l o t s  ( T a b l e  30). A l l  f o u r  s e l e c t i o n s  o f  V i c i a  

s a t i v a  responded p o s i t i v e l y ,  as d i d  - V. na rbonens is  and - V. dasycarpa.  

S ince  t h e s e  s o i l s  have p r e v i o u s l y  been used t o  grow ve tches  t h e  

r e s u l t s  suggest  t h a t  n o d u l a t i o n  w i t h  i n d i g e n o u s  - R. leguminosarum 

f a i l  t o  a c h i e v e  t h e  p o t e n t i a l  p r o d u c t i v i t y  o f  t h i s  c rop.  I n c r e a s e s  

o f  t h i s  o r d e r  exceed, a t  l e a s t  i n  t h e  s h o r t  te rm,  i n c r e a s e s  t o  be 

g a i n e d  t h r o u g h  p l a n t  b reed ing .  





Herbage y i e l d  a t  Breda was s i g n i f i c a n t l y  l ower  t h a n  t h a t  a t  Tel  

Hadya, p o s s i b l y  due e i t h e r  t o  d r i e r  c o n d i t i o n s  a f t e r  p l a n t i n g ,  o r  t o  

i n a b i l i t y  o f  t h e  r h i z o b i a  t o  t h r i v e  a t  Breda. Based on t h i s  

p r e l i m i n a r y  r e s u l t ,  seed o f  s e l e c t e d  l i n e s  o f  v e t c h  w i l l  be 

i n o c u l a t e d  w i t h  s e v e r a l  s t r a i n s  o f  - R. leguminosarum a t  b o t h  s i t e s  i n  

t h e  coming year .  - L.A. Hateron and A.M. Abd E l  Moneim 



INTRODUCING SELF-REGENERATING PASTURE PLANTS TO REPLACE 

FALLOW I N  CEREAL/FALLOW ROTATIONS 

The idea  of u s i n g  annual pas tu re  legumes t o  r ep lace  f a l l o w  i n  

c e r e a l / f a l l o w  r o t a t i o n s  o r i g i n a t e d  i n  southern A u s t r a l i a ,  where 

pas tu res  p rov i de  n u t r i t i o u s  g raz i ng  th roughou t  t h e  year ,  r e p l e n i s h  

s o i l  f e r t i l i t y ,  and p rov i de  a  d i  sease-cont ro l1  i n g  break between 

ce rea l  crops. I n  t h e  30 yea rs  s i n c e  i t  was i n t r oduced  t h e  l e y  

fa rm ing  system, as fa rm ing  us i ng  temporary pas tu res  i s  c a l l e d ,  has 

inc reased  l i v e s t o c k  numbers by up t o  f o u r  t imes  and doubled cerea l  

y i e l d s .  

The main advantage of  annual pas tu res  over annual forages i s  

t h a t ,  by us i ng  a p p r o p r i a t e  spec ies t h e r e  i s  no need t o  resow a f t e r  

t h e  i n i t i a l  yea r  of es tab l i shment :  t h e  ' a p p r o p r i a t e '  spec ies can 

s e l f - r e g e n e r a t e  as a  r e s u l t  o f  seed dormancy, a  cha rac te r  no t  

possessed by cu r ren t l y -used  forages. Not o n l y  does t h i s  save 

farmers t h e  expense of re-sowing bu t  a l s o  t h e  n a t u r a l  re-seeding 

r a t e s  a r e  much h i ghe r  t han  farmers can a f f o r d  t o  use, r e s u l t i n g  i n  

r a p i d  e a r l y  es tab l i shment  and a  much l onge r  p e r i o d  o f  graz ing.  

I d e a l l y ,  l i v e s t o c k  a r e  i n t r oduced  t o  t h e  pas tu re  i n  e a r l y  w i n t e r :  

s i n c e  annual legumes a r e  p r o s t r a t e  and many weed spec ies a r e  e rec t ,  

w i n t e r  g raz i ng  i s  a  good method of c o n t r o l l i n g  weeds. The sheep 

c o n t i n u e  t o  graze i n  s p r i n g  and summer. The main problems f o r  new 

pas tu res  a re :  i n  s p r i n g  be i vg  t o  ensure good f l owe r i ng  and seed se t ,  

and i n  summer, when sheep e a t  t h e  n u t r i t i o u s  seed pods, t o  ensure 

t h a t  an adequate seed p o p u l a t i o n  remains f o r  pas tu re  regenera t ion .  

I n  t h e  second y e a r  t h e  farmer w a i t s  u n t i l  t h e  autumn r a i n s  and 

then,  a f t e r  ge rmina t ion  o f  weeds, prepares a  seed bed and sows t h e  

ce rea l .  Most o f  t h e  legume seed produced i n  t h e  p rev i ous  year  

remains dormant ( th rough  seedcoat impermeabi 1  i t y ,  sonietimes r e f e r r e d  

t o  as hardseededness): i t  i s  t h e r e f o r e  impor tan t  t h a t  depth of 



Success o f  t h e  system depends on severa l  f a c t o r s .  F i r s t l y  t h e  

t i m e  o f  g rea tes t  feed shor tage i s  u s u a l l y  autumn and w i n t e r ,  when 

low temperatures and low 1  i g h t  i n t e n s i t y  i n h i b i t  p l a n t  growth. 

Rapid pas tu re  growth i n  w i n t e r ,  and r e s i s t a n c e  t o  f r o s t  a re  

t h e r e f o r e  impo r tan t  a t t r i b u t e s .  Secondly t h e  seeds must r e s i s t  

ge rmina t ion  i n  t h e  c rop  yea r  and germinate p rompt l y  i n  t h e  t h i r d ,  o r  

pas tu re  year .  T h i r d l y  s u r v i v a l  depends on a b i l i t y  t o  produce enough 

m a t e r i a l ,  i n c l u d i n g  seed, t o  p rov i de  g raz i ng  i n  sumner, w i t h  enough 

seed remain ing f o r  dense germina t ion  two years  l a t e r .  F i n a l l y  t h e  

pas tu re  must f u l f i l l  i t s  r o l e  as a  source o f  n i t r o g e n ,  and, i n  

a s s o c i a t i o n  w i t h  r h i z o b i a ,  f i x  s u f f i c i e n t  atmospher ic n i t r o g e n  f o r  

i t s  own and t h e  c e r e a l ' s  requirements.  

C e r t a i n  n a t i v e  medics show g rea t  promise f o r  use i n  t h e  l e y  

fa rm ing  system. These a re  - M. r i g i d u l a ,  - M. r o t a t a ,  - M. noeana and - M. 

polymorpha, a l l  of which, i n  west As ia ,  produce more herbage than  

A u s t r a l i a n  c u l t i v a r s  o f  - M. t r u n c a t u l a ,  - M. l i t t o r a l i s ,  - M. rugosa, and 

M. s c u t e l l a t a .  Our research i s  now d i r e c t e d  towards f i t t i n g  these  - 
species i n t o  workable fa rm ing  systems: i n  p a r t i c u l a r  t h e  adap ta t i on  

o f  n a t i v e  medics t o  c rop  r o t a t i o n s ,  t h e i r  response t o  g raz i ng  

an imals ,  p lan t /Rh izob ium i n t e r a c t i o n s  and t h e  development o f  

workable fa rm ing  system. 

I n  t h i s  y e a r ' s  Report  we h i g h l i g h t  our s t u d i e s  on r h i z o b i a .  

Very s i g n i f i c a n t  responses t o  i n o c u l a t i o n  were observed i n  b a r r e l  

medic, - M. o r b i c u l a r i s ,  and - M. polymorpha a t  Tel Hadya. But o f  even 

more importance was t h e  d iscovery ,  p r e v i o u s l y  masked by i t s  a b i l i t y  

t o  nodu la te  w i t h  ind igenous r h i z o b i a ,  t h a t  - M. r i g i d u l a  i s  no t  



n o d u l a t e d  by  t h e  c u r r e n t l y  recommended s t r a i n s  o f  r h i z o b i a .  T h i s  

f i n d i n g  was made p o s s i b l e  by t h e  use o f  more s o p h i s t i c a t e d  

t e c h n i q u e s  t h a n  had h i t h e r t o  been a v a i l a b l e  a t  ICARDA. 

The work on s e l e c t i o n  o f  adapted medics i s  r e p o r t e d  - i n  

c e r e a l l p a s t u r e  r o t a t i o n s  - M. r i g i d u l a  and - M. r o t a t a  a r e  emerging as 

b e i n g  ve ry  w e l l  adapted and, f o r  t h e  f i r s t  t i m e ,  we a r e  a b l e  t o  

r e p o r t  on ou r  g r a z i n g  management exper imen ts .  The on- farm work w i t h  

medics  c o n t i n u e d  and t h i s  y e a r  we measured t h e  e f f e c t  o f  medics  on 

subsequent c e r e a l  y i e l d s .  F i n a l l y  we p r e s e n t  a  r e p o r t  wh ich  i s  o f  

s p e c i a l  i n t e r e s t  because o f  t h e  i n v o l v e m e n t  o f  t r a i n e e s  - t h i s  i s  

ou r  work on t h e  agronomy o f  medic seed p r o d u c t i o n .  

Exper iment  14: i n o c u l a t i o n  o f  s i x  medic  s p e c i e s  b y  a 

c o l l e c t i o n  o f  i n d i g e n o u s  r h i z o b i a  

(P reschedu le  M18) 

The f - i r s t  component o f  a  s u c c e s s f u l  l e y  f a r m i n g  system i s  

e f f e c t i v e  n o d u l a t i o n  o f  t h e  medic. I n  t h e  p a s t  many p e o p l e  have 

assumed t h a t ,  s i n c e  medics a r e  n a t i v e  t o  West As ia ,  e f f e c t i v e  

r h i z o b i a  w i l l  i n v a r i a b l y  be p r e s e n t .  W h i l e  t h i s  was undoub ted ly  

t r u e  b e f o r e  t h e  advent  o f  a g r i c u l t u r e ,  f a rmers  i n  West A s i a  have 

d i scou raged  t h e  g rowth  o f  medics i n  a r a b l e  l a n d  by t r e a t i n g  them as 

weeds. I n  consequence t h e  p o p u l a t i o n  o f  r h i z o b i a  has d e c l i n e d  t o  

such an e x t e n t  t h a t ,  s e v e r a l  y e a r s  ago, t h e  ICARDA m i c r o b i o l  o g i s t  

was unab le  t o  d e t e c t  - R. m e l i l o t i  a t  Breda o u t s t a t i o n .  It i s  

t h e r e f o r e  o f  g r e a t  impor tance  t o  unders tand  t h e  o f t e n  q u i t e  complex 

i n t e r a c t i o n s  between medic,  Rhizobium, and env i ronment .  



Indeed p r o d u c t i v e  legumes a r e  u s u a l l y  t h e  r e s u l t  o f  success fu l  

symbioses w i t h  adapted r h i z o b i a .  Even where - R. m e l i l o t i  i s  abundant 

t h e r e  cou ld  be problems due t o  h o s t - s t r a i n  s p e c i f i c i t i e s :  a  ques t i on  

o f  extreme importance. To f i n d  t h e  answer, r h i z o b i a  were i s o l a t e d  

f rom 94 s o i l  samples c o l l e c t e d  f rom a r a b l e  and non-arab le  s i t e s  i n  

nor thern ,  western and southern Sy r i a .  

The i s o l a t e s  were grown i n  y e a s t  mann i to l  b r o t h  and used t o  

i n o c u l a t e  seed l ings  o f  - M. r i g i d u l a ,  - M. noeana, - M. o r b i c u l a r i s ,  - M. 

r o t a t a ,  - M. polymorpha cv C i r c l e  Va l l ey  and - M. t r u n c a t u l a  cv 

Jemalong. Asep t i ca l  ly-grown seed1 i ngs were t r a n s f e r r e d  i n t o  t e s t  

tubes  c o n t a i n i n g  v e r m i c u l i t e  and g rave l ,  and a l lowed t o  grow f o r  7 

weeks a t  which t i m e  symb io t i c  responses ( p l a n t  mass, nodule  number 

and appearance) were eva luated.  Based on these  parameters, we were 

a b l e  t o  rank t h e  response o f  each medic t o  each o f  t h e  94 i s o l a t e s .  

The r e s u l t s  i n d i c a t e  t h a t  t h e  ind igenous medic r h i z o b i a  va ry  

s i g n i f i c a n t l y  i n  t h e i r  a b i l i t y  t o  nodu la te  t h e  s i x  medic species.  

More than  h a l f  o f  t h e  i s o l a t e s  induced f u n c t i o n a l  nodules i n  - M. 

r i g i d u l a ,  - M. noeana and - M. r o t a t a  (Tab le  31). I n  c o n t r a s t  l e s s  than  

a  t h i r d  o f  t h e  i s o l a t e s  produced e f f e c t i v e  nodules i n  - M. o r b i c u l a r i s  

and t h e  A u s t r a l  i an -deve l  oped c u l t  i vars  o f  - M. polymorpha and - M. 

t r u n c a t u l a  (Tab le  31). A t  l e a s t  f o r  - M. o r b i c u l a r i s  and - M. 

polymorpha t h i s  r e s u l t  i s  s u r p r i s i n g  s i n c e  bo th  spec ies a re  

widespread i n  t h e  s i t e s  a t  which t h e  i s o l a t e s  were c o l l e c t e d .  

However, i t  suppor ts  t h e  idea,  mentioned e a r l i e r ,  t h a t  t h e  

A u s t r a l i a n  medics a r e  p o o r l y  adapted t o  t h e  reg ion.  I n  many 

ins tances  c u l t u r e s  i n e f f e c t i v e  on one spec ies were e f f e c t i v e  on 

o the rs ,  i n d i c a t i n g  t h a t  cons ide rab le  hos t  speci  f i t y  occurs  w i t h  t h e  

ind igenous popu la t i on .  



Table 31. N o d u l a t i o n  per formance o f  94 i n d i g e n o u s  Rhi zobium i s o l a t e s  

on a  range  o f  annual  medic spec ies .  The number o f  i s o l a t e s  ( %  i n  

b r a c k e t s )  i s  g i v e n  f o r  each n o d u l a t i o n  c a t e g o r y .  

P a r t i  a1 l y  Nodules 

E f f e c t i v e  e f f e c t i v e  I n e f f e c t i v e  

nodu les  nodu les  nodu les  l a c k i n g  

M. r i g i d u l a  36 (38)  31 (33)  17 (18)  10 (10)  

M. noeana 44 (47)  28 (30)  4  ( 4 )  18 (19)  

M. r o t a t a  52 (55)  19 (20) 1 ( 1 )  22 (23) 

M. o r b i  c u l  a r i  s  13 (14)  14 (15)  22 (23)  45 (48)  
I 
M. po lymorpha 17 (18) 12 (13 )  35 (37)  30 (32)  

M. t r u n c a t u l a  13 (14)  6  ( 6)  56 (60) 19 (20) 

1 
C u l t i v a r  C i r c l e  V a l l e y .  

2  
C u l t i  v a r  Jemalong. 



Two conc lus ions can be drawn: f i r s t l y  t h a t  i n  a l l  spec ies t h e r e  

i s  a  chance of  n o d u l a t i o n  f a i l u r e ,  even i n  non -cu l t i va ted  s o i l s ,  and 

secondly, t h e  d i v e r s i t y  o f  r h i z o b i a  t h a t  a r e  present  i n  Syr ian  s o i l s  

i s  such as t o  p rov ide  an o p p o r t u n i t y  o f  s e l e c t i n g  c o m p e t i t i v e  and 

p e r s i s t e n t  s t r a i n s  compat ib le  f o r  p a r t i c u l a r  medic hosts .  The 

i s o l a t e s  which gave a  p o s i t i v e  response w i l l  be used t o  conduct 

f u r t h e r  and more r i g o r o u s  screening i n  p l a n t - s o i l  systems t o  

e v a l ~ ~ a t e  t h e i r  a b i l i t y  t o  s u r v i v e  and compete aga ins t  o t h e r  n a t i v e  

rh i zob ia .  - L.A. Materon 

Ex~eriment 15: s ~ e c i f i c i t v  o f  rhizobia stra in WSM244 

for  M. r igidula (Preschedule M20 )  

S t r a i n  WSM244 was o r i g i n a l l y  i s o l a t e d  from - M. polymorpha growing 

i n  no r t he rn  I r a q  (D. Chate l ,  pers.  corn.) .  It has s i nce  proven t o  

be a  u s e f u l  s t r a i n  w i t h  many medics, i n c l u d i n g  - M. t r u n c a t u l a .  I t s  

va lue  w i t h  - M. r i g i d u l a  i s  unce r ta i n ,  s ince,  i n  ICARDA's work a t  Tel 

Hadya, i n o c u l a t i o n  of  - M. r i g i d u l a  has no t  been necessary. I n  

extended sowings however, i t  i s  very  l i k e l y  t h a t  i n o c u l a t i o n  w i l l  be 

requ i red ,  and i t  i s  t he re fo re  o f  g r e a t  importance t o  determine 

whether WSM244 i s  e f f e c t i v e  on - M. r i g i d u l a .  

It i s  p o s s i b l e  t o  d e t e c t  whether a  p a r t i c u l a r  s t r a i n  o f  r h i z o b i a  

i s  e f f e c t i v e  on i t s  host  by us ing  mutants which a r e  r e s i s t a n t  t o  

c e r t a i n  a n t i b i o t i c s .  I n  t h e  case o f  WSM244 a  mutant was se lec ted  

which i s  r e s i s t a n t  t o  h i g h  concen t ra t i ons  (150 micrograms/ml)  o f  

s t rep tomyc in  su lpha te  i n  t h e  normal yeas t  mann i to l  agar (YMA) 

medium. The micro-organisms had p r e v i o u s l y  been shown t o  have 

una l t e red  n i t r o g e n  f i x i n g  capac i t y  and symbio t i c  response. It i s  



t h e r e f o r e  s imp le  t o  t e s t  whether t h e  r h i z o b i a  i s o l a t e d  f rom p l a n t s  

p r e v i o u s l y  i n o c u l a t e d  w i t h  WSM244 correspond t o  t h a t  p a r t i c u l a r  

s t r a i n .  

The exper iment cons i s t ed  of a  s p l i t - p l o t  des ign w i t h  t h r e e  medic 

spec ies (M. - r i g i d u l a  s e l e c t i o n  716, - M. t r u n c a t u l a  cv. Jemalong, and 

M. polymorpha cv. C i r c l e  V a l l e y )  as main p l o t s  and t h r e e  i n o c u l a t i o n  - 
r a t e s  ( l x ,  5x, l o x  t h e  recommended r a t e  o f  WSM244) as subp lo ts .  

2  
Sowing r a t e  was 3g/m , and t h e  p l o t s  r ece i ved  a  basal  d ress i ng  o f  

18kg/ha o f  phosphorus be fo re  sowing. The p l o t s  were sown on 12 

November a f t e r  l i g h t  r a i n :  ge rmina t ing  r a i n  f e l l  i n  l a t e  December. 

On 28 March 100 nodules f rom each spec ies ( d i s t r i b u t e d  over  a l l  

r e p l i c a t e s )  were c o l  l e c t e d  and t h e  r h i z o b i a  t h e r e i n  were grown on 

yeas t  mann i to l  agar supplemented w i t h  s t rep ton iyc in  f o r  

i d e n t i f i c a t i o n .  To ta l  herbage y i e l d  was measured on 28 A p r i l .  

The e f f e c t  o f  i n o c u l a t i o n  r a t e  on nodule number was no t  

s i g n i f i c a n t ,  (Pc0.05). However, t h e r e  was a  marked response t o  

i n o c u l a t i o n  i n  bo th  - M. polymorpha and - M. t r u n c a t u l a  (Tab le  32), 

y i e l d s  a f t e r  i n o c u l a t i o n  be ing  double  t han  t h a t  where t h e  p l a n t s  

were n o t  i nocu la ted .  I n  these two spec ies i t  was found t h a t  t h e  

nodules were occupied almost e x c l u s i v e l y  by t h e  mutant s t r a i n  (96% 

and 95% r e s p e c t i v e l y )  o f  WSM244 whereas, i n  t h e  case o f  - M. r i g i d u l a ,  

WSM244 was n o t  detected.  S ince - M. r i g i d u l a  n e i t h e r  responded nor  

r e q u i r e d  i n o c u l a t i o n  ( i t s  y i e l d  was s i m i l a r  t o  t h e  non- inocu la ted 

c o n t r o l s  and g r e a t e r  t han  e i t h e r  o f  t h e  o t h e r  spec ies )  i t  i s  c l e a r  

t h a t  t h e  n a t i v e  r h i z o b i a  a re  bo th  e f f e c t i v e  and compat ib le  w i t h  - M. 

r i g i d u l a ,  and n e i t h e r  e f f e c t i v e  no r  compat ib le  w i t h  t h e  o t h e r  

spec ies . It a l s o  seems u n l i k e l y  t h a t  WSM244, p r e v i o u s l y  

recommended, i s  e f f e c t i v e  w i t h  - M. r i g i d u l a ,  a  f i n d i n g  o f  g rea t  
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f u t u r e  use of t h i s  spec ies .  A  l o c a l  r h i z o b i a ,  o b t a i n e d  f r o m  near  

Te l  Hadya, i s  now b e i n g  used t o  i n o c u l a t e  new sowings o f  M. - 
r i  g i d u l  a. 

P e r s i s t e n c e  o f  W S M 2 4 4  i n  s o i  1  i n  t h e  absence o f  p l a n t s ,  and i t s  

a b i l i t y  t o  n o d u l a t e  s e e d l i n g s  from u n i n o c u l a t e d  seed, w i l l  be 

m o n i t o r e d  i n  t h e  oncoming season. - L.A. Materon 

Ex~eriment 16: selection o f  new strains o f  medic rhizobia 

(Preschedule M26) 

S i n c e  W S M 2 4 4  i s  i n e f f e c t i v e  w i t h  - M. r i g i d u l a  i t  i s  necessary  t o  

f i n d  s t r a i n s  t h a t  a r e  e f f e c t i v e :  t h e  d e c i s i o n  p r e s e n t e d  i n  t h e  

p r e v i o u s  s e c t i o n  t o  use t h e  Tel  Hadya s t r a i n  i s  temporary  pend ing a  

more d e t a i l e d  sea rch  f o r  c o m p a t i b l e  r h i z o b i a .  There i s  a l s o  a  need 

t o  de te rm ine  whether  some o t h e r  o f  t h e  l o c a l  spec ies  - f o r  example 

M. noeana and M. o r b i c u l a r i s  - have s p e c i a l  requ i remen ts ,  and t o  - - 
check whether W S M 2 4 4  and CC169 a r e  i n  f a c t  t h e  b e s t  f o r  M. r o t a t a ,  

M. polymorpha,  and M. t r u n c a t u l a .  - - 

F i f t e e n  s t r a i n s  o f  - R. m e l i l o t i  were t e s t e d  i n  t h e  f i e l d  on t h e  

b a s i s  o f  t h e i r  response t o  s i x  medics:  - M. r i g i d u l a  s e l .  716, - M. 

noeana, - M. r o t a t a ,  - M. o r b i c u l a r i s  and t h e  A u s t r a l i a n  c u l t i v a r s  

Jemalong (M. - t r u n c a t u l a )  and C i r c l e  V a l l e y  (M. - polymorpha) .  Two 

s i t e s  were chosen, Breda and Te l  Hadya. The exper imen ts  c o n s i s t e d  

o f  randomized comple te  b l c c k s  w i t h  t h r e e  rep1 i c a t e s  and were sown on 

13 November ( T e l  Hadya) and 22 December (Breda) .  The p l o t s  were 

h a r v e s t e d  on 25 A p r i l .  



Symb io t i c  response was measured by compar ing herbage mass o f  

each spec ies  w i t h  n o n - i n o c u l a t e d  p l o t s .  Tab le  33 summarises t h e  

most i m p o r t a n t  f i n d i n g s  o f  t h e  exper imen ts  i n  terms o f  t h e  number o f  

t i m e s  herbage i n c r e a s e d  compared t o  t h e  c o n t r o l .  A l l  i n c r e a s e s  

shown i n  Tab le  33 were s i g n i f i c a n t :  non s i g n i f i c a n t  i n c r e a s e s  have 

been o m i t t e d  f r o m  t h e  Table.  A t  Tel  Hadya when t h e  A u s t r a l i a n  

c u l t i v a r s  were i n o c u l a t e d  w i t h  ICARDA M28 t h e y  produced up t o  f o u r  

t i m e s  more herbage t h a n  when n o t  i n o c u l a t e d  w h i l e  a t  Breda, t h e  

i n o c u l  a n t s  a lmos t  doub led  t h e i r  y i e l d .  The o t h e r  medic spec ies ,  

w i t h  t h e  e x c e p t i o n  o f  - M. noeana, responded p o s i t i v e l y  when 

i n o c u l a t e d  w i t h  ICARDA M28. S t r a i n  WSM244 was e f f i c i e n t  w i t h  a1 1  

s p e c i e s  excep t  - M. r i g i d u l a  and, s u r p r i s i n g l y ,  - M. po lymorpha (WSM244 

was i s o l a t e d  f rom t h i s  s p e c i e s ) .  - M. noeana responded t o  s t r a i n  

ICAKDA M33. 

S p e c i f i c  p r o f i l e s  f o r  s y m b i o t i c  response have been drawn f o r  

each o f  t h e  s t r a i n s  on each of  t h e  spec ies :  t h e  r e s u l t s  a r e  

summarized i n  Fig.17. Us ing t h e  same approach a  l a r g e r  number o f  

s t r a i n s  w i  11 be e v a l u a t e d  f o r  s y m b i o t i c  e f f e c t i v e n e s s  a t  b o t h  s i t e s  

n e x t  season. - L.A. Materon 

Experiment 17: status o f  t h e  Rhizobium c o l l e c t i o n  

(Preschedule M19) 

As i n  p l a n t  b reed ing ,  i t  i s  e s s e n t i a l  t o  base improvement o f  

r h i z o b i a  on an e x t e n s i v e  c o l l e c t i o n  of  c u l t u r e s  w i t h  o r i g i n s  as 

broad ly -based as p o s s i b l e ,  geograph ica l  l y  as we1 1  as t a x o n o m i c a l l y .  

To t h a t  end ICARDA commenced c o l l e c t i n g  r h i z o b i a  i n  1985/86. 



Table 33. Magnitude o f  t h e  i nc rease  i n  herbage y i e l d  due t o  

i n o c u l a t i o n :  r a t i o  of t h e  y i e l d s  of i n o c u l a t e d  and non- inocu la ted 

p l o t s .  Resu l t s  a r e  g i v e n  f o r  growth a t  Breda (B)  and Tel Hadya (TH)  i n  

1985186. 

Medic S t r a i n  o f  Rhizobium me1 i l o t i  

hos t  

M. r i g i d u l a  

M. polymorpha 

M. t r u n c a t u l a  

TH 4.9 

M. o r b i c u l a r i s  TH 2.8 

M. r o t a t a  

TH 2.8 

M. noeana TH 1.5 



Fig.17:  C o m p a t i b i l i t y  o f  1 5  s t r a i n s  o f  r h i z o b i a  w i t h  s i x  medic  
s p e c i e s  a t  T e l  Hadya ( c l o s e d  c i r c l e s )  and Breda (open 
c i r c l e s ) .  Presence o f  e i t h e r  a c l o s e d  o r  open c i r c l e  
i n d i c a t e s  t h a t  t h e  s t r a i n  caused a s i g n i f i c a n t  i n c r e a s e  
i n  herbage y i e l d  o v e r  n o t  i n o c u l a t e d  medics:  absence 
i n d i c a t e s  no s i g n i f i c a n t  response .  

WSM 364 

WSM 2 4 4  

ICARDA ~ 4 5 1  

ICARDA ~ 4 4 1  

ICARDA M38 1 
ICARDA M37 1 
ICARDA M36 

ICARDA M35 

ICARDA M34 1 0 

ICARDA M33 I 
ICARDA M29 

ICARDA M28 I 



Most o f  t h e  c u l t u r e s  were i s o l a t e d  f r o m  s o i l  samples c o l l e c t e d  

f r o m  n a t i v e  p a s t u r e s  t h r o u g h o u t  S y r i a ,  from nodu les  c o l l e c t e d  d u r i n g  

f i e l d  t r i p s ,  and f r o m  overseas germplasm c o l l e c t i o n s .  I n  t h e  case 

o f  - R. m e l i l o t i ,  and t o  c o n f i r m  t h e  n i t r o g e n  f i x i n g  p o t e n t i a l  o f  t h e  

microorgan isn is ,  - M. r i g i d u l a  and - M. noeana have been used as ' t r a p  

s p e c i e s ' .  S e e d l i n g s  a r e  grown i n  t h e  samples o f  s o i l  and r h i z o b i a  

i s o l a t e d  f rom t h e  nodules.  

C u r r e n t l y ,  t h e  c o l l e c t i o n  c o n s i s t s  o f  p u r i f i e d  c u l t u r e s  o f  

Rhizobium m e l i l o t i  ( 171 ) ,  - R. t r i f o l i i  ( 1 5 )  and - R. leguminosarum (40  

o b t a i n e d  f r o m  f o r a g e  legumes). I n  f u t u r e ,  t h e  c o l l e c t i o n  w i l l  be 

e n l a r g e d  w i t h  c u l t u r e s  f r o m  n o r t h  A f r i c a  and e lsewhere i n  west  As ia ,  

t h r o u g h  c o o p e r a t o r s  f r o m  n a t i o n a l  i n s t i t u t i o n s ,  IBPGR, and ICARDA. 

0 
A t  p r e s e n t ,  r h i z o b i a l  c u l t u r e s  a r e  m a i n t a i n e d  a t  4  C i n  b o t t l e s  

(20ml )  c o n t a i n i n g  YMA. I n  f u t u r e  i t  i s  hoped t o  use t h e  process o f  

c u l t u r e  l y o p h i l i z a t i o n ,  i n  wh ich  f r e e z e - d r i e d  c u l t u r e s  can be s t o r e d  

i n  ampoules o r  sma l l  v i a l s .  T h i s  w i l l  r e s u l t  i n  l o n g e r  p r e s e r v a t i o n  

and m i n i m i z e  s e n e t i c  v a r i a b i l i t y .  

The l a b o r a t o r y  i s  now p repared  t o  supp ly  o r  exchange r h i z o b i a  

upon reques t .  Smal l  amounts o f  peat-based i n o c u l a n t s  may a l s o  be 

p repared  f o r  i n t e r e s t e d  r e s e a r c h e r s  i n  t h e  ICARDA r e g i o n .  - L.A. 

Materon 



Experiment 18: techniques f o r  inoculating medics 

(Preschedules M21 and M22) 

I f  medics r e q u i r e  t o  be i n o c u l a t e d  t h e r e  a r e  s e v e r a l  t e c h n i q u e s  

wh ich  have been deve loped i n  v a r i o u s  p a r t s  o f  t h e  wor ld .  For  

example, i f  t h e  s o i l  i s  a c i d ,  p e l l e t i n g  t h e  seed and r h i z o b i a  w i t h  

l i m e  i n c r e a s e s  t h e  s u r v i v a l  o f  t h e  r h i z o b i a  on t h e  seed coa t .  Some 

legumes have t o x i c  seed c o a t s :  a c t i v a t e d  c h a r c o a l  i s  known t o  

improve n o d u l a t i o n  i n  t h e s e  spec ies .  Even i f  p e l l e t i n g  i s  n o t  

necessary ,  a  subs tance  which  p h y s i c a l l y  a t t a c h e s  t h e  r h i z o b i a  t o  t h e  

seed, o r  p r o v i d e s  an o r g a n i c  s u b s t r a t e ,  i s  known t o  improve 

n o d u l a t i o n .  I n  west  A s i a  i t  i s  o f t e n  necessary  t o  sow medics b e f o r e  

t h e  onse t  o f  t h e  f i r s t  autumn r a i n s .  I f  t h i s  i s  done t h e  r h i z o b i a  

must s u r v i v e  on t h e  seed c o a t  i n  d r y  s o i l s ,  sometimes f o r  s e v e r a l  

weeks. Cover ing  t h e  i n o c u l a t e d  seed w i t h  a  p r o t e c t i v e  c o a t  w i l l  

s u r e l y  g i v e  e x t r a  p r o t e c t i o n  t o  t h e  microorgan isms.  

To t e s t  t h e  d i f f e r e n t  adhes ives  an exper iment  i n  two  p a r t s  was 

des igned.  I n  t h e  f i r s t  p a r t  seeds o f  - M. r i g i d u l a  s e l e c t i o n  716, - M. 

polymorpha cv. C i r c l e  V a l l e y ,  - M. r o t a t a  s e l e c t i o n  1943, and - M. 

t r u n c a t u l a  cv. Jemalong were i n o c u l a t e d  w i t h  s t r a i n  WSM244, u s i n g  a  

s l u r r y  o f  pea t  and s o l u t i o n s  (25%w/v) o f  t h e  f o l l o w i n g  adhes ives :  

gum a r a b i c ,  gum c e l l u l o s e ,  bee t  mol asses, sucrose,  c o r n  o i  1  , and 

wa te r .  I n o c u l a n t  was added t o  p r o v i d e  a p p r o x i m a t e l y  10000 r h i z o b i a l  

c e l l s  p e r  seed. An u n i n o c u l a t e d  c o n t r o l  was i n c l u d e d  i n  t h e  d e s i g n  

wh ich  was r e p l i c a t e d  t h r e e  t imes.  The t r e a t m e n t s  were d u p l i c a t e d  a t  

Breda and Tel  Hadya. 

Sowing t o o k  p l a c e  on 16 October  a f t e r  l i g h t  r a i n s  o f  2 and 6mm 

a t  Breda and Te l  Hadya, r e s p e c t i v e l y .  Basa l  d r e s s i n g s  o f  18kg/ha o f  



phosphorus were app l ied ,  and herbage was harvested on 21 A p r i l  a t  

Breda and 30 A p r i l  a t  Tel  Hadya. Because of t h e  e a r l y  sowing and 

l i g h t  r a i n s ,  ge rmina t ion  was patchy,  and t h e  r e s u l t s  were analysed 

by a n a l y s i s  o f  covar iance  t a k i n g  i n t o  account t h e  v a r i a b l e  

germinat ion.  Gum a rab i c ,  sucrose and molasses were found t o  be 

s u p e r i o r  t o  t h e  o t h e r  adhesives, bu t ,  a t  Breda, o n l y  w i t h  - M. r o t a t a  

(Tab le  34). A t  Tel Hadya, Jemalong, C i r c l e  Va l ley ,  and - M. r o t a t a  

s i g n i f i c a n t l y  responded t o  i n o c u l a t i o n  bu t  t h e r e  was no e f f e c t  o f  

adhes ive ( da ta  no t  shown). 

The second p a r t  o f  t h e  exper iment was designed t o  t e s t  t h e  seed 

coa t ings .  The same accessions as b e f o r e  were coated w i t h  f i n e l y  

ground ca l c i um  carbonate,  sodium molybdate,  a c t i v a t e d  charcoa l ,  

v e r m i c u l i t e ,  and rock  phosphate. S t r a i n  WSM244 was again  used w i t h  

beet  molasses as t h e  adhesive agent, and t h e  design was s i m i l a r  t o  

t h a t  i n  which t h e  adhesives were t es ted .  Sowing took  p l a c e  on 16 

October a t  Breda and Tel  Hadya. 

The r e s u l t s  a r e  shown i n  Table 35. A t  Breda, Jemalong and - M. 

r o t a t a  responded t o  i n o c u l a t i o n ,  and, w i t h  Jemalong, t h e r e  was a 

f u r t h e r  response t o  c o a t i n g  w i t h  v e r m i c u l i t e .  A t  Tel Hadya t h e  

r e s u l t s  were s i m i l a r  except t h a t  t h e r e  was no e f f e c t  o f  t h e  

v e r m i c u l i t e  coa t ing .  'This i n v e s t i g a t i o n  w i l l  be repeated i n  1986/87 

us i ng  severa l  d i f f e r e n t  s t r a i n s  o f  r h i z o b i a .  - L.A. Materon 



Ex~eriment 19: nitroaen f i x a t i o n  o f  local  

and introduced medics (Preschedule M23) 

I n  s t udy ing  fa rm ing  systems i n v o l v i n g  annual medics i t  i s  

impor tan t  t h a t  we es t ima te  t h e i r  p o t e n t i a l  t o  f i x  atmospher ic 

n i t r ogen .  Indeed many s c i e n t i s t s  have s t a t e d  t h a t  t h e  pr ime 

o b j e c t i v e  o f  u s i n g  medic i s  t o  improve cerea l  y i e l d s  th rough  

improved n i t r o g e n  n u t r i t i o n .  We d isagree  t h a t  t h i s  i s  t h e  p r imary  

o b j e c t i v e  - t h a t  remains t h e  feeding of l i v e s t o c k  - bu t  i t  i s  

c l e a r l y  e s s e n t i a l  t h a t  t h e  e f f ec t  of medic on ce rea l s  i s  understood, 

i n c l u d i n g  t h e i r  a b i l i t y  t o  f i x  n i t r ogen .  

Two species,  - M. t r u n c a t u l a  cv Jemalong and - M. r i g i d u l a  s e l e c t i o n  

716, were sown a t  t h r e e  d e n s i t i e s ,  5, 30, and 500kg/ha of seed, and 

i n o c u l a t e d  w i t h  e i t h e r  WSM244 o r  CC169. To f o l l o w  seasonal p a t t e r n s  

of n i t r o g e n  f i x a t i o n  t h e  experiment was sampled e i g h t  t imes ,  and d r y  

m a t t e r  and n i t r o g e n  percentage was recorded a t  each harvest .  

N i t r ogen  f i x a t i o n  was assessed i n  t h r e e  ways: us i ng  t h e  ace ty lene  
15 

r e d u c t i o n  technique,  us i ng  t h e  N  i s o t o p e  d i  l u t i o n  technique,  and 

by t h e  d i f f e rence  method. 

As i n  Experiment 17 samples of 100 nodules from each spec ies 

were c o l l e c t e d  and t h e  i d e n t i t y  o f  t h e  organisms determined us i ng  

t h e i r  a b i l i t y  t o  t o l e r a t e  h i g h  concen t ra t i ons  of s t rep tomyc in  

su lpha te  (mutants o f  bo th  s t r a i n s  had been i d e n t i f i e d  and were used 

f o r  i n o c u l a t i o n ) .  The exper iment was r e p l i c a t e d  s i x  t imes,  p l o t  

s i z e  was 10m x  2m, and t h e  exper iment was sown on November 13. 

Ne i t he r  i n o c u l a n t  was successful  i n  produc ing more t han  10% o f  

t h e  nodules of - M. r i g i d u l a ,  w h i l e  bo th  success fu l l y  nodu la ted  - M. 
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t r u n c a t u l a  (Table 36). The l a t t e r  r e s u l t  i s  not  unexpected i n  view 

o f  t h e  f a c t  t h a t  CC169 i n  p a r t i c u l a r ,  was se lec ted  f o r  c o m p a t i b i l i t y  

w i t h  - M. t r u n c a t u l a .  It h i g h l i g h t s  once again t h e  f a c t  t h a t  

ind igenous r h i z o b i a  o f t en  f a i l  t o  e f f e c t i v e l y  nodu la te  t h i s  species. 

M. r i g i d u l a ,  as be fo re  (Experiment 17),  was successfu l  l y  nodul a ted - 
by indigenous r h i  zob i  a. 

I n  view o f  i t s  successful  nodu la t i on  by indigenous r h i z o b i a  

t h e r e  was no response o f  herbage y i e l d  i n  - M. r i g i d u l a  t o  

i n o c u l a t i o n .  - M. t r u n c a t u l  a  however responded sharp ly ,  produc ing 

between 1.65 and 3.22 t imes more herbage a f t e r  i n o c u l a t i o n  compared 

w i t h  c o n t r o l s  a t  t h e  same dens i t y  (Tab le  37). Even so, i n o c u l a t e d  

M. t r u n c a t u l a  produced s i g n i f i c a n t l y  l e s s  herbage than M. r i  g i du la ,  - - 
whet h2 r  i nocu l  a ted  o r  no t .  

The response t o  i n o c u l a t i o n  i n  - M. t r u n c a t u l a  a t  va r ious  t imes i n  

t h e  growing season i s  shown i n  Fig.17 ( f o r  c l a r i t y ,  o n l y  t h e  r e s u l t s  

f o r  i n o c u l a t i o n  w i t h  CC169 a re  shown - t h e r e  was i n  f a c t ,  no 

s i g n i f i c a n t  d i f f e r e n c e  between s t r a i n s ) .  There was no response t o  

i n o c u l a t i o n  u n t i l  9  March ( a t  h i g h  seeding r a t e )  6  A p r i l  (medium 

seedirrg r a t e ) ,  and 19 A p r i l  ( l ow seeding r a t e ) ,  bu t  t h e r e a f t e r  

un inocu la ted  t rea tments  v i r t u a l l y  ceased growing. 

N i t rogen  f i x a t i o n  was es t imated  by t h e  d i f f e r e n c e  method us ing  

t h e  amount o f  n i t r o g e n  absorbed by a  dense s tand o f  pure ryegrass 

(Lo l i um r i g i dum)  as an i n d i c a t i o n  o f  t h e  amount o f  a v a i l a b l e  s o i l  

n i t r ogen .  Since nodules o f  - M. r i g i d u l a  were no t  occupied by e i t h e r  

WSM244 o r  CC169, f i x a t i o n  i s  a t t r i b u t a b l e  t o  t h e  n a t i v e  bac te r i a .  

Rate o f  f i x a t i o n  o f  - M. r i g i d u l a  v a r i e d  f rom 0.1 t o  more than  4  k g  

N/ha/day d u r i n g  t h e  growing season, w i t h  maximum a c t i v i t y  a t  t h e  



Table 36. P r o p o r t i o n  o f  nodules produced by t h e  i n o c u l a n t  s t r a i n s  
1 

a t  Tel Hadya (1985/86) . 

bpec i es Nodules due t o  

M. r i g i d u l a  9  8  

M. t r u n c a t u l a  9  2  100 

1 
Rh izob ia  f rom non- inocu la ted  p l o t s  were n o t  a b l e  t o  grow on 

a n t i  b io t i c -supp lemented  YMA medi urn. 

Table 37. I n o c u l a t i o n  response o f  Medicago t r u n c a t u l  a  cv  Jemalong 

t o  Rhizobium me1 i l o t i  s t r a i n  WSM244 a t  Tel Hadya, 1985/86. 

Seed d e n s i t y  Herbage y i e l d  (kg /ha)  Inc rease  due t o  

kg/ha I n o c u l a t e d  Non-i n o c u l a t e d  i n o c u l a t i o n  ( % )  

LSD (Pc0.05) 84 9  779 

cv  ( % I  2  5  38 



l a t e  f l o w e r i n g  and pod f i l l i n g  s tage i n  l a t e  A p r i l  (Fig.18).  - M. 

t r u n c a t u l a ,  when nodu la ted  by e i t h e r  s t r a i n ,  d e s p i t e  a  marked 

response t o  i n o c u l a t i o n ,  f i x e d  l e s s  n i t r o g e n  than - M. r i g i d u l a  

e s p e c i a l l y  a t  l ow and medium d e n s i t i e s .  IYitrogen f i x a t i o n  and 

herbage y i e l d  a t  low seeding r a t e  was c l e a r l y  reduced by low p l a n t  

number. I n  a d d i t i o n ,  t h e  amount o f  n i t r o g e n  f i x e d  by t h e  medics was 
15 

measured by t h e  ace t y l ene  r e d u c t i o n  assay, and by t h e  N d i l u t i o n  

techniques. The former  proved t o  be an u n s a t i s f a c t o r y  method, w h i l e  

t h e  l a t t e r  agrees c l o s e l y  w i t h  t h e  d i f f e r e n c e  method. Data on t o t a l  

n i t r o g e n  f i x a t i o n  c a l c u l a t e d  by t h e  d i f f e r e n c e  and i s o t o p i c  d i l u t i o n  

method a r e  presented i n  Table 38. Analyses o f  samples c o n t a i n i n g  
15 

N were conducted by t h e  I n t e r n a t i o n a l  Atomic Energy Agency i n  i t s  

Se ibe rsdo r f  Labora to ry  i n  Aus t r ia .  - L.A. Materon and P.S. Cocks 

Experiment 20: natural select ion o f  medics i n  a 

two-course rotat ion o f  wheat and pasture 

(Preschedule M4) 

While a  g rea t  deal  o f  i n f o r m a t i o n  has been c o l l e c t e d  on t h e  

adap ta t i on  o f  medics t o  S y r i a  (see Experiment l ) ,  i n f o r m a t i o n  i s  

bad l y  needed on adap ta t i on  t o  use i n  r e a l  farming systems. For 

example, a l though  we1 1  adapted t o  t h e  ce rea l  zone, - M. r i g i d u l a  may 

be p o o r l y  adapted t o  s u r v i v a l  i n  a  whea t lpas tu re  r o t a t i  on. Without 

t e s t i n g  i t  i n  such a  r o t a t i o n  i t  i s  imposs ib l e  t o  p r e d i c t  whether i t  

w i  11 succeed o r  f a i  1. 

A  two-course r o t a t i o n  exper iment began a t  Tel  Hadya i n  1983 w i t h  

t h r e e  ma jo r  o b j e c t i v e s :  ( 1 )  t o  compare economic r e t u r n s  f rom seven 

d i f f e r e n t  r o t a t i o n s ,  ( 2 )  t o  mon i t o r  impo r tan t  v a r i a b l e s  assoc ia ted  



Fig.18: ( a )  Herbage y i e l d  o f  Jemalong b a r r e l  medic e i t h e r  i nocu la ted  
w i t h  r h i z o b i a  s t r a i n  CC169 o r  n o t  inocu la ted ,  a t  t h ree  
dens i t i es ,  h igh  (500kg/ha), medium (30kg/ha) and low (5kg/ha) 
( b )  Time course i n  r a t e  o f  n i t r o g e n  f i x a t i o n  o f  M. r i g i d u l a  
( s o l  i d  1  i nes )  and Jemalong b a r r e l  medic (broken T i n r  
i nocu la ted  w i t h  s t r a i n  CC169 (c losed c i r c l e s )  and WSM244 
(open c i r c l e s ) .  N i t rogen f i x a t i o n  was c a l c u l a t e d  by the  
d i f f e rences  method and checked by the  1 5 ~  iso tope d i l u t i o n  
method (see t e x t ) .  

Inoculated, medium 

Inoculated, low densit: 
'noculated medium 

16 2 3  2 7 
Mar Apri l  



Table 38. Estimates by two methods o f  t h e  amount (kg N/ha) o f  

atmospheric n i t rogen  f i x e d  by two medic species a t  Tel Hadya, 

1985-1986. 

Seed r a t e  

Species medi um high medi uy- h igh  
13 

by d i f f e r e n c e  by Nmethod 

M. r i g i d u l a  

M. t r u n c a t u l a  



w i t h  t h e  r o t a t i o n s ,  and ( 3 )  t o  use a  pas tu re /ce rea l  r o t a t i o n  f o r  t h e  

n a t u r a l  s e l e c t i o n  o f  medics. The exper iment has 2-phase e n t r y :  bo th  

crops i n  t h e  r o t a t i o n  a r e  sown each year .  There a re  t h r e e  

r e p l i c a t e s  o f  each o f  t h e  phases. 

It i s  recognized t h a t  t h e  2-course r o t a t i o n  exper iment i s  s t i l l  

no t  t h e  r e a l  w o r l d  o f  farming. Indeed, absence o f  e x i s t i n g  medic 

farms i s  a  se r i ous  handicap t o  a l l  o f  ou r  work on medics, and, as 

w i l l  be seen l a t e r ,  i s  one o f  t h e  ma jo r  reasons f o r  our  impor tan t  

work w i t h  farmers. On t h e  o t h e r  hand, w i t h o u t  adapted c u l t i v a r s  i t  

i s  u n l i k e l y  t h a t  t h e  medic system w i l l  be adopted. Use o f  t h e  

two-phase r o t a t i o n  exper iment t o  s e l e c t  adapted medics i s  an 

impor tan t  p a r t  o f  t h e  process o f  b reak ing  t h i s  nexus. 

To t h i s  end a  m i x t u r e  o f  113 accessions was sown i n  1984, and 

aga in  i n  1985 i n  t h e  f i r s t  and second phases o f  t h e  r o t a t i o n .  The 

m i x t u r e  cons i s t ed  o f  t h e  12 spec ies l i s t e d  i n  Table 39, t h e  most 

f r equen t  be ing  - M. r i g i d u l a ,  - M. acu lea ta ,  - M. t r u n c a t u l a ,  and - M. 

r o t a t a .  

The p l o t s  a re  grazed a t  8  sheep/ha i n  s p r i n g  as t h e  medic grows 

and pods develop. Graz ing con t inues  i n  t h e  summer when t h e  p l a n t s  

a r e  dead and t h e  mature pods a re  t h e  main source o f  feed: t h e  sheep 

remain i n  t h e  p l o t s  u n t i l  t h e  q u a n t i t y  o f  seed f a l l s  t o  200 kg/ha, 

u s u a l l y  i n  September. To mon i t o r  t h e  s i z e  o f  t h e  seed p o p u l a t i o n  i t  

i s  t h e r e f o r e  necessary t o  sample r e g u l a r l y  d u r i n g  t h e  summer 

g raz ing :  t h i s  was done seven t imes i n  t h e  summer o f  1985, and f o u r  

i n  t h e  summer o f  1986 (Fig.19). I n  t h e  y e a r  o f  es tab l i shment  seed 

was harvested s imp ly  by sc rap ing  t h e  pods f rom t h e  su r f ace  o f  t h e  
2  

s o i l  : 60 quadrats ,  each o f  0.125m , were so harvested,  on each 
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Fig.19: The seed p o p u l a t i o n  o f  medic i n  bo th  phases o f  a wheat/ 
medic r o t a t i o n .  The l i n e s  w i t h  arrowheads i n d i c a t e  t h e  
growing seasons i n  which, d u r i n g  1985, wheat was grown 
i n  phase 1 ( c i r c l e )  and medic i n  phase 2 ( t r i a n g l e s ) .  
The s o l i d  c i r c l e s  o r  t r i a n g l e s  a r e  a c t u a l  measurements, 
w h i l e  t h e  open c i r c l e s  and t r i a n g l e s  a r e  e x t r a p o l a t i o n s  
f rom t h e  neares t  a c t u a l  measurements and i n d i c a t e  t h e  
t i m e  a t  which we b e l i e v e  t h e  change i n  p o p u l a t i o n  
occurred.  

May, 1985 Dec, 1985 June, 1986 Dec, 1986 



occasion. Dur ing  t h e  wheat phase i t  was necessary t o  sample t o  10 

cm s i nce  s o i l  p r e p a r a t i o n  f o r  t h e  c rop  i n v o l v e d  c u l t i v a t i o n  t o  t h a t  

depth. Th is  was done u s i n g  co re  samples: 250 pe r  p l o t  each o f  
2 

0.0628m . 

Change i n  t h e  t o t a l  seed p o p u l a t i o n  i s  shown Fig.19. I n  May 

1985 a t o t a l  o f  550kg/ha o f  seed was p resen t  which f e l l ,  as a r e s u l t  

o f  g raz i ng  t o  240kg/ha. There was a f u r t h e r  s l i g h t  f a l l  d u r i n g  t h e  

wheat phase ( t o  220kg/ha), and an i nc rease  t o  290kgIha as a r e s u l t  

o f  seed s e t  d u r i n g  t h e  crop. I n  June 1986 about 330kg/ha o f  seed 

was present  i n  phase 2, which f e l l  t o  255kglha a f t e r  g raz ing .  Both 

phases seem s e t  t o  produce good pas tu res  a f t e r  t h e i r  r e s p e c t i v e  

wheat crops. 

I n  o rde r  t o  d e t e c t  gene t i c  changes i n  t h e  medic p o p u l a t i o n  dlle 

t o  n a t u r a l  s e l e c t i o n  occu r i ng  among t h e  113 accessions sown, a 

system o f  popu la t ion -sampl ing  has been adopted. The seed p o p u l a t i o n  

i s  sampled t w i c e  i n  t h e  pas tu re  phase each y e a r  (before and a f t e r  

sumner g raz i ng ) ,  and i n  t h e  wheat phase, and the.seeds a r e  grown i n  

nu rse ry  rows t o  i d e n t i f y  t h e  s u r v i v i n g  accessions. Seeds a r e  f i r s t  

germinated i n  a greenhouse be fo re  p l a n t i n g  i n  rows spaced 1.5m apa r t  

w i t h  0.5m between p l a n t s  w i t h i n  rows. P lan t s  a r e  i d e n t i f i e d  by 

comparison w i t h  rows o f  t h e  o r i g i n a l  accessions. 

The success o r  f a i l u r e  o f  each access ion o r  spec ies i s  

c a l c u l a t e d  as f o l l o w s :  

where S = t h e  i ndex  o f  success o r  f a i l u r e  



a = t h e  percentage o f  t h e  access ion o r  species i n  t h e  seed 

popul a t i  on a t  sampl i ng 

b = t h e  percentage o f  t h e  access ion o r  spec ies i n  t h e  

o r i g i n a l  seed mix tu re .  

By c o n v e r t i n g  t o  l oga r i t hms  a s teady s t a t e  i s  i n d i c a t e d  by zero 

and t h e r e  should be a normal d i s t r i b u t i o n  about ze ro  w i t h  nega t i ve  

va lues i n d i c a t i n g  f a i l u r e  and p o s i t i v e  va lues success. 

The index  o f  success o f  t h e  12 spec ies i n  s p r i n g  and autumn 

(phase 2),  and sp r i ng ,  autumn and t h e  f o l l o w i n g  autumn (phase 1 )  a re  

shown i n  Table 39. E a s i l y  t h e  most successful  spec ies were - M. 

r i g i d u l a  and - M. r o t a t a  (Fig.20) w i t h  most o f  t h e  o t h e r  spec ies 

showing l i t t l e  success. The r e s u l t s  a r e  cons i s t en t  between years  

except t h a t  - M. blancheana, which ma in ta ined  a near steady s t a t e  i n  

phase 1 f a i l e d  bad ly  i n  phase 2. - M. noeana a l s o  performed b e t t e r  i n  

phase 1, w h i l e  i n  phase 2, a l though  reduc ing  i t s  share o f  t h e  t o t a l  

i t  d i d  no t  f a i l  n e a r l y  so bad ly  as t h e  o the r  species. 'The f i v e  

l e a s t  success fu l  spec ies were - M. s c u t e l  l a t a  ( -1 .86 ,  - M. rugosa 

(-1.51), - M. t r u n c a t u l a  (-1.21), - M. l i t t o r a l i s  ( - l Z O ) ,  and - M. 

polymorpha (-1.19). These, o f  course, a r e  t h e  spec ies which have 

produced t h e  A u s t r a l i a n  c u l t i v a r s :  indeed i n  most cases t hey  were 

t h e  A u s t r a l i a n  c u l t i v a r s .  

The ou t s tand ing  success o f  - M. r o t a t a  i n  phase 2 i s  of i n t e r e s t .  

Observat ions i n  t h e  f i e l d  sugcjest t h a t  - M. r o t a t a  was l e s s  a f f e c t e d  

by l i g h t  r a i n s  which occurred a f t e r  t h e  m i x t u r e  was sown: seed o f  

most o f  t h e  o t h e r  spec ies appa ren t l y  imbibed water ,  commenced 

germinat ion,  and d i e d  as t h e  s o i l  d r i e d  ou t ,  whereas - M. r o t a t a  d i d  



Fig.20: Changes i n  t h e  i n d i c e s  o f  success (see  t e x t )  w i t h  t i m e ,  o f  
s i x  of  t h e  medic spec ies  undergo ing  n a t u r a l  s e l e c t i o n  ( f o r  
seed p o p u l a t i o n s  see F ig .19 ) .  The spec ies  a r e :  open 
t r i a n g l e s ,  s o l i d  l i n e  - M. r i g i d u l a ;  open c i r c l e s ,  broken 
1  i n e  - M. noeana; open t r i a u g l e s ,  broken 1  i n e  - M. r o t a t a ;  
c l o s e d  squares,  d o t t e d  l i n e  - M. b lancheana; o p e n  squares,  
d o t t e d  l i n e  - - M. t u r b i n a t a ;  c l o s e d  c i r c l e s ,  s o l i d  l i n e  - 
M. a c u l e a t a .  - 

Phase 2 
w aJ 
aJ 

m 
7 

m - u 

Phase 1 
Ln 



n o t  ge rm ina te  u n t i l  heavy r a i n s  i n  l a t e  December. It i s  i n t e r e s t i n g  

t h a t  t h e  poor  open ing o f  t h e  season i n  1985/86 a p p a r e n t l y  e x e r t e d  a  

s t r o n g e r  s e l e c t i o n  p r e s s u r e  on t h e  m i x t u r e  t h a n  d i d  t h e  seve re  

f r o s t s  o f  1984/85. 

The amount o f  each s p e c i e s  p r e s e n t  i n  t h e  d r o p p i n g s  o f  sheep was 

a l s o  es t ima ted .  A l t h o u g h  t h e  t o t a l  amount was o n l y  about  5kg/ha 

t h r e e  spec ies  - - M. r i g i d u l a ,  - M. c o n s t r i c t a ,  and - M. po lymorpha - were 

p r e s e n t  i n  g r e a t e r  number t h a n  would be p r e d i c t e d  on t h e  b a s i s  o f  

t h e i r  a v a i l a b i l  i t y  ( S  was g r e a t e r  i n  t h e  d r o p p i n g s  f o r  t h e s e  s p e c i e s  

t h a n  i t  was i n  t h e  p a s t u r e ,  when g r a z i n g  commenced). The 

s i g n i f i c a n c e  o f  t h i s  r e s u l t  i s  n o t  y e t  c l e a r ,  b u t  a b i l i t y  o f  seeds 

t o  s u r v i v e  i n g e s t i o n  by sheep would g i v e  c l e a r  a d a p t i v e  advantage 

f o r  t h e  spec ies  concerned. 

A n a l y s i s  a t  genotype l e v e l  i s  a t  a  p r e l i m i n a r y  s tage.  The 

r e s u l t s  f r o m  phase 1, sampled i n  autumn 1985, a r e  p resen ted  i n  Tab le  

40 wh ich  l i s t s  t h e  e i g h t  most success fu l  access ions  a t  t h a t  stage.  

F i v e  o f  t h e  e i g h t  were - M. r i g i d u l a ,  and two o f  t h e  e i g h t  were - M. 

noeana - t h e s e  were t h e  most s u c c e s s f u l  s p e c i e s  a t  t h a t  h a r v e s t  

( T a b l e  39). It i s  p l e a s i n g  t h a t  - M. r i g i d u l a  s e l e c t i o n  716 i s  one o f  

t h e  t o p  e i g h t :  t h i s  a c c e s s i o n  i s  b e i n g  w i d e l y  used i n  o u r  on- farm 

t r i a l s .  

Even w i t h i n  - M. r i g i d u l a  o n l y  h a l f  o f  t h e  access ions  had S va lues  

g r e a t e r  t h a n  ze ro ,  and c o n s i d e r a b l y  l e s s  t h a n  h a l f  o f  - M. r o t a t a  

(F ig .21) .  U n f o r t u n a t e l y  t h e  r e v e r s e  was n o t  t r u e :  t h o s e  s p e c i e s  

w i t h  l ow  success i n d e x  d i d  n o t  have i n d i v i d u a l  access ions  w i t h  h i g h  

S va lues.  



Table 40. The most success fu l  accessions o f  annual medics i n  t h e  

two-course r o t a t i o n .  

rn 

Spec1 es and access1 on O r i  g i n  Index o f  success 

M. r i  g i d u l  a 2505/2022 

M. r i g i d u l a  2844 

M. noeana 2351 

M. r i g i d u l a  835/1295 

M. r i g i d u l a  2454 

M. r i g i d u l a  811/716 

M. r o t a t a  2752 

M. noeana 1824 

Lebanon 

S y r i a  

S y r i a  

S y r i a  

S y r i a  

S y r i a  

Jordan 

Turkey 

u 

see t e x t  



Fig.21: D i s t r i b u t i o n  o f  t he  index o f  success f o r  two l e s s  successfu l  
species (M. acu lea ta  and M. t r u n c a t u l a ) ,  and two o f  t he  more 
s u c c e s s f u i  s m ( F 1 .  roTata and M. r i g i d u l a ) .  The s o l i d  
c o l  umns i n d i c a t e  s u c ~ e s s f u l c c e s s T o n s  and t h e  open columns 
unsuccessful  accessions, t h e  v e r t i c a l  l i n e  i n d i c a t i n g  a  
s teady s t a t e .  

Index o f  success 



I n  October 1986 a  f u r t h e r  seed sampl ing was conducted t o  

determine t h e  d i s t r i b u t i o n  o f  seed i n  t h e  s o i l  p r o f i l e .  F i f t y  cores 

were taken  from each r e p l i c a t e  and s p l i t  i n t o  l aye rs :  0-3cm, 3-6cm, 

6-9cm, and 9-12cm. Near l y  h a l f  o f  t h e  seed was i n  t h e  su r f ace  l a y e r  

( b u t  no t  on t h e  su r face)  and a  f u r t h e r  20% was i n  t h e  3-6cm l aye r .  

The remain ing 31% was b u r i e d  a t  a  g r e a t e r  depth t han  6cm, 18% o f  i t  

below 9cm. Whether t h i s  seed can produce seed l ings  i s  open t o  

ques t ion .  - P.S. Cocks 

Exper iment 21: p r o d u c t i v i t y  of t h e  l e y  f a rm ing  system 

(Preschedule L13) 

Attempts t o  i n t r o d u c e  t h e  l e y  fa rm ing  system t o  west As ia  and 

n o r t h  A f r i c a  began i n  t h e  1960's. Claims o f  success (appa ren t l y  no t  

suppor ted by pub l i shed  da ta )  have been made i n  p a r t s  o f  n o r t h  

A f r i c a ,  espec ia l  l y  L i bya  (eg Cha t t e r t on  & Cha t t e r t on  1984), bu t  

e lsewhere t h e r e  have been problems. Reasons p u t  fo rward  f o r  t h e  

many f a i l u r e s  i n c l u d e  l a c k  o f  adapted spec ies (Radwan, A1 Fakry & 

Al-Hasan 1978; Adem 1974; Puckr idge & French 1983), poor nodu la t i on  

( B u l l  1984), and i n a p p r o p r i a t e  management p r a c t i c e s ,  e s p e c i a l l y  

g raz i ng  management (eg Sp r i  ngborg 1985), and t i 11 age (Cha t t e r t on  & 

Cha t t e r t on  1984). A  f u r t h e r  reason, inadequate research i n t o  

components o f  t h e  system, and i n t o  t h e  system as a  whole, i s  i m p l i e d  

by most, bu t  n o t  a l l  c r i t i c s .  

There fo re  t h e r e  i s  a  c l e a r  need t o  demonstrate t o  s c i e n t i s t s  and 

farmers t h e  p o t e n t i a l  l i v e s t o c k  and ce rea l  p r o d u c t i v i t y  o f  t h e  l e y  

fa rm ing  system, and i t s  economic va lue  compared w i t h  t r a d i t i o n a l  

l a n d  use. Th is  can bes t  be done by s t udy ing  t h e  behav iour  of medic 



pas tu re  i n  s imu la ted  fa rm ing  systems, which w i l l  t h row l i g h t  on 

spec ies s u r v i v a l  , herbage p r o d u c t i v i t y  , g raz ing  management, animal 

p r o d u c t i o n  and c rop  r o t a t i o n .  Experiment 21 was designed w i t h  t h i s  

i n  mind. The p r o d u c t i v i t y  o f  medic grazed a t  t h r e e  r a t e s  o f  

s t o c k i n g  i s  be ing  compared w i t h  t h r e e  t r a d i t i o n a l  r o t a t i o n s .  

The o b j e c t i v e  i s  as f o l l o w s :  t o  assess p r o d u c t i v i t y  o f  t h e  l e y  

fa rm ing  system u s i n g  t h r e e  s t o c k i n g  r a t e s  and t o  compare i t s  

economic and b i o l o g i c a l  s t a b i l  i t y  w i t h  r o t a t i o n s  o f  wheat / l  e n t i  1, 

wheat/sumner c rop  (watermelons) and wheat / fa1  1  ow. There a r e  s i x  

t rea tments  r o t a t i n g  w i t h  wheat : 

- medic grazed a t  4 sheep/ha 

- medic grazed a t  7 sheep/ha 

- medic grazed a t  10 sheep/ha 

- l e n t i l s  

- watermel ons 

- f a l l o w  

There i s  two-phased e n t r y  o f  each t rea tment  i.e. bo th  

a l t e r n a t i v e  crops f o r  each r o t a t i o n  s t a r t  i n  years  1 and 2. The 

des ign  i s  a  randomised b l ock  w i t h  t h r e e  r e p l i c a t e s ,  t h e r e  be ing  

l i t t l e  advantage i n  us i ng  more r e p l i c a t e s  i n  exper iments  o f  t h i s  

k i n d  (Large -- e t  a l ,  1985). F lock s i z e  i s  f i v e  sheep r e s u l t i n g  i n  



p l o t  s i zes  of 1.25ha ( 4  sheep p e r  ha) ,  0.71ha (7  sheep pe r  ha),  and 

0.50ha (10 sheep pe r  ha) .  Ro ta t i ons  i n v o l v i n g  l e n t i l s ,  watermelons, 

and f a l l o w  a r e  e s t a b l i s h e d  on p l o t s  of 0.3ha. Phase 1 was sown i n  

October 1985, and phase 2  w i l l  be sown i n  1986. 

Dur ing t h e  wheat phase each p l o t  i s  s p l i t  so t h a t  ha1 f rece ives  

60kglha o f  e lementa l  N and t h e  o t h e r  h a l f  rece ives  no f e r t i l i z e r .  

It i s  planned t o  a l s o  s p l i t  t h e  sheep f l o c k s ,  so t h a t  h a l f  

(approx imate ly )  of t h e  lambs a r e  weaned a t  two months, t h e  ewes 

mi l ked ,  and t h e  lambs be ing  f a t t e n e d  elsewhere, and t h e  o t h e r  h a l f  

remain w i t h  t h e i r  mothers f o r  4  months. Th is ,  however, i s  a  p r o j e c t  

which awa i ts  t h e  r egene ra t i ng  phase ( i n  y e a r  3). 

I n  t h e  f i r s t  yea r ,  pas tu res  were managed t o  ach ieve good seed 

p roduc t i on  and s u r v i v a l .  It was in tended  t h a t  t h e  sheep would be 

i n t r oduced  g r a d u a l l y  d u r i n g  March and A p r i l ,  b u i l d i n g  up t o  t h e  

planned l e v e l  by May. I n  f a c t  i t  was found necessary t o  a d j u s t  

s t o c k i q g  r a t e  i n  l i n e  w i t h  what proved t o  be l e s s  herbage 

a v a i l a b i l i t y  t han  was expected. The a c t u a l  s t o c k i n g  r a t e s  i n  

1985186 were 3.2, 5.6 and 8.0 sheeplha. 

Rotational grazing 

Extreme ca re  was exe rc i sed  i n  g r a z i n g  t h e  young medic pastures 

t o  avo id  damage by excess ive  d e f o l i a t i o n .  The e a r l y  growth o f  

vo l un tee r  p l a n t s ,  p a r t i c u l a r l y  i n  areas which had been cropped i n  

t h e  p rev i ous  year ,  r e s u l t e d  i n  many areas hav ing  a  g r e a t e r  growth o f  

vo l un tee rs  than  o f  medic by t h e  beg inn ing  of March. A t  t h i s  t ime,  

a1 1  p l a n t s  were smal l  and t h e r e  was a  h i g h  p r o p o r t i o n  o f  ba re  ground 



so t h a t  i t  i s  u n l i k e l y  t h a t  t h e r e  was s i g n i f i c a n t  c o m p e t i t i o n  

between t h e  v o l u n t e e r s  and t h e  medic. It was c l e a r  however, t h a t  

t h e r e  would e v e n t u a l l y  be i n t e n s e  c o m p e t i t i o n .  

Most o f  t h e  v o l u n t e e r s  were b a r l e y ,  wheat, common ve tch ,  

l e n t i l s ,  c h i c k l i n g ,  and peas, a l l  o f  wh ich  a r e  more u p r i g h t  t h a n  

medic. To a c h i e v e  a  r a p i d  d e f o l i a t i o n  o f  t h e  v o l u n t e e r s  t h e  sheep 

a l l o c a t e d  t o  each o f  t h e  t h r e e  r e p l i c a t e  were combined i n t o  one 

f l o c k  wh ich  t h e n  grazed t h e  p l o t s  i n  t h e  hope t h a t  t h e y  wou ld  n o t  

d e f o l i a t e  t h e  p r o s t r a t e  medic :  g r a z i n g  t o o k  p l a c e  f o r  up t o  two 

days, t h e  sheep b e i n g  removed a t  n i g h t .  That  a  reasonab le  measure 

o f  success r e s u l t e d  from t h e  i n i t i a l  p e r i o d  o f  g r a z i n g  was e v i d e n t  

f rom t h e  c o n t r a s t  o f  t h e  appearance o f  t h e  p a s t u r e  b e f o r e  and a f t e r  

g r a z i n g .  Cont inued presence o f  t h e  sheep r e s u l t e d  i n  l e s s  s e l e c t i v e  

g r a z i n g .  

It would p r o b a b l y  have been p o s s i b l e  t o  a c h i e v e  a  b e t t e r  

r e d u c t i o n  o f  v o l u n t e e r  biomass by u s i n g  an even h i g h e r  s t o c k i n g  

r a t e .  T h i s  was, however, n o t  done f o r  t h r e e  reasons:  t h e r e  was an 

i n s u f f i c i e n t  number o f  t h e  a p p r o p r i a t e  c l a s s  o f  sheep a t  t h a t  t i m e  

o f  t h e  y e a r ,  i t  would have been d i f f i c u l t  t o  r e l a t e  t h e  e v e n t s  t o  a  

p r a c t i c a l  farm s i t u a t i o n ,  and s a t i s f a c t o r y  an imal  p r o d u c t i o n  f i g u r e s  

c o u l d  n o t  have been ob ta ined .  Fo r  p u r e l y  e x p e r i m e n t a l  purposes,  

however, v o l u n t e e r s  were c u t  o f f  above t h e  medic,  and t h e  m a t e r i a l  

weighed and used f o r  z e r o  g r a z i n g  by sheep. C u t t i n g  was c a r r i e d  o u t  

p a r t l y  by hand, and p a r t l y  by  machine: i t  had t h e  e f f e c t  o f  r e d u c i n g  

t h e  b i a s  produced by t h e  s i t i n g  o f  t h e  p r o j e c t  on an u n u s u a l l y  weedy 

a r e a  o f  land.  A l l  c o s t s  i n v o l v e d  i n  t h e  l a b o u r  were recorded.  



Continuous g r a z i n g  o f  t h e  low s t o c k i n g  r a t e  was s t a r t e d  

immediate ly  a f t e r  t h e  g raz i ng  j u s t  descr ibed.  It was judged t h a t  

t h e  number o f  an imals  p resen t  was so low t h a t  t hey  would always have 

on o f f e r  more herbage than  t hey  cou ld  e a t  and t h a t  t h e r e  was l i t t l e  

p o s s i b i l i t y  o f  ove rg raz i ng  t h e  medic. 

Grazing a t  t h i s  s t o c k i n g  r a t e  con t inued  f rom March u n t i l  

m id -Ap r i l  when t h e  an imals  were removed t o  a l l o w  ma tu ra t i on  o f  a  

s u f f i c i e n t  number o f  mature pods. The an imals  were re -admi t ted  t o  

t h e  p l o t s  i n  May and June t o  graze t h e  mature res idues  and pods. 

Sheep a t  t h e  h i g h e r  s t o c k i n g  r a t e s  were grazed f o r  s h o r t e r  per iods .  

D e t a i l s  of animal p roduc t i on  (Tab le  41) a re  g iven  o n l y  f o r  t h e  

low s t o c k i n g  r a t e .  The sheep used i n  each r e p l i c a t e  comprised one 

ewe w i t h  t w i n  lambs one m i l k i n g  ewe w i t h o u t  i t s  lamb, one ewe w i t h  a  

s i n g l e  male lamb, and one ewe w i t h  a  s i n g l e  female lamb. The da ta  

a r e  f o r  t h e  t i m e  p e r i o d  s t a r t i n g  on 11 March u n t i l  9 J u l y  when 

g raz i ng  o f  medic and s t u b b l e  ceased. 

The mean q u a n t i t y  of seed l e f t  beh ind f o r  a l l  s t o c k i n g  r a t e s  

was 255kglha. Th is  should  be s u f f i c i e n t  f o r  s e l f  r egene ra t i on  

p rov i ded  t h a t  t h e  percentage o f  seed germina t ing  each y e a r  i s  a t  t h e  

expected f i g u r e  o f  about 15%. Tests  on pods sampled i n  October gave 

a  va l ue  o f  14%. 

Y ie l ds  o f  t h e  c rops  a r e  shown i n  Table 42. These y i e l d s  a re  

based on data c o l l e c t e d  i n  quadra ts  and t h e r e f o r e  represen t  t o t a l  

y i e l d .  A l l  c rops were subsequent ly harves ted  i n  a  manner s i m i l a r  t o  

t h a t  used l o c a l l y :  wheat was harves ted  by machine, l e n t i l s  and 

watermelons by hand. The f i g u r e s  i n  b racke t s  a r e  t h e  percentage of 



Table 41. Spr i ng  and summer p r o d u c t i v i t y  o f  ewes on f i r s t  y e a r  

medic pas tu re .  

Days grazed on medic 5  1  

Days f e d  concen t ra te  4  2  

Days grazed on s t u b b l e  2  1  

Produc t ion  o f  lambs 26.6 kg l ha  

Produc t ion  o f  m i l k  61.3 l i t r e s l h a  

L i  veweight i n c rease  o f  ewes 43.5 kg/ha 

1 
Table 42. Gra in  and s t raw y i e l d s  o f  wheat, l e n t i l s ,  and watermelons 

( t l h a ) .  These were ob ta ined  f rom quadra ts  and r ep resen t  y i e l d s  be fo re  

ha r ves t  losses,  t h e  l a t t e r  be i ng  expressed as a  percentage o f  quadrat  

y i e l d ,  i n  b racke t s .  

G r a i n l f r u i t  St raw and s t u b b l e  

Wheat (Sham 2)  - n i t r o g e n  1.50 ( 7 )  3.05 (61)  

+ n i t r o g e n  1.90 ( 7 )  4.16 (61)  

L e n t i l s  ( l o c a l  sma l l  -seeded v a r i e t y )  1.76 (50)  3.14 (45)  

Watermelons ( l o c a l  v a r i e t y )  2.63 (16)  0.25 

1 
For  watermelons, f r u i t  y i e l d s  were measured f o r  whole p l o t s  

o m i t t i n g  a  guard reg ion ,  w h i l e  r es i dues  ( ' s t r a w  and s t u b b l e ' )  were 

measured f o r  a  sample o f  p l an t s .  



t h e  o r i g i n a l  y i e l d s  which was l o s t  d u r i n g  harves t .  For  l e n t i l  g r a i n  

and a l l  forms of s t r aw  these  losses  were ve ry  h i g h  indeed, and may 

be l a r g e r  t han  a r e  a c t u a l l y  exper ienced by farmers. It i s  

i n t e r e s t i n g  t o  no te  ( n o t  shown i n  Table  42) t h a t  t h e  p r o p o r t i o n  o f  

s t u b b l e  which was s u c c e s s f u l l y  grazed by sheep, was g r e a t e r  than  

t h a t  s u c c e s s f u l l y  harves ted  as straw. - A, Smith. 

Experiment 22: establishment o f  medic pasture 

(Preschedule L13) 

For  t h e  es tab l i shment  of  medic pas tu res  a ve ry  sha l l ow  sowing i s  

u s u a l l y  recommended, ach ieved by l i g h t  r a k i n g  o r  r o l l i n g  a f t e r  

b roadcas t ing  t h e  seed. Rather deeper seed p o s i t i o n s  a r e  sometimes 

used, achieved by d r i l l  i ng ,  b roadcas t i ng  and har row ing  t o  10cm. 

There i s  a general  f e e l i n g  t h a t  sha l l ow  sowing i s  best ,  b u t  a1 though 

t h e  in tended  dep th  i s  1 t o  2cm, t h e r e  i s  no guarantee t h a t  seeds a re  

n o t  deeper. Indeed i t  i s  p o s s i b l e  t h a t  v a r i a t i o n  i n  sowing depth 

between 1 and lOcm g i ves  a s u r v i v a l  advantage over  p r e c i s i o n  sowing 

near  t h e  surface. 

Shal low sowing was adopted f o r  Exper iment 21. L a t e r  t h e r e  was 

concern t h a t  t h e  a l t e r n a t i n g  wet and d r y  pe r i ods  f o l l o w i n g  a s e r i e s  

o f  l i g h t  r a i n s  would produce seeding m o r t a l i t y .  It was dec ided t o  

o b t a i n  records of sowing depth and t o  mon i t o r  t h e  subsequent 

germina t ion  o f  seeds. 

I n  Exper iment 21 t h e  l a n d  was c u l t i v a t e d  by ducksfoot ,  

disc-harrowed, and r o l  l e d  w i t h  a co r ruga ted  r o l l e r  b e f o r e  sowing. 

Seed was broadcast  by hand on 27 and 28 October 1985 a t  30 kg/ha, 



and covered by r o l l i n g  i n  two d i r e c t i o n s  a t  r i g h t  angles l e a v i n g  t h e  

s o i l  su r f ace  as a  s e r i e s  o f  smal l  r i dges  lOcm apar t .  

Experiment 22 used t h e  sowings of Experiment 21. I t s  o b j e c t i v e  

was t o  l o c a t e  t h e  exac t  p o s i t i o n s  of t h e  seeds and t o  determine f rom 

which l a y e r s  germina t ion  was best .  These were t h r e e  t rea tments .  I n  

t h e  f i r s t  t h e  t o p  1.5cm o f  s o i l  was c a r e f u l l y  removed, separated 

f rom t h e  seeds which were counted, and re tu rned  ( t r ea tmen t  1 ) .  I n  

t h e  second t h e  t o p  3.5cm o f  s o i l  was removed and t r e a t e d  as above 

( t rea tment  2). The t h i r d  was l e f t  und i s t u rbed  ( t r ea tmen t  3). 

Emergence o f  seed l i ngs  a f t e r  t h e  December r a i n s  was counted i n  each 

t rea tment .  I n  t h i s  way i t  was p o s s i b l e  t o  measure t h e  number o f  

seeds i n  each l a y e r ,  and t h e  number o f  seed l ings  which emerged from 

each l aye r .  

The r e s u l t s  (Fig.22) show t h a t  most seed l ings  o r i g i n a t e d  from 

t h e  second l a y e r ,  and few from above o r  below t h i s  p o s i t i o n .  The 

r e s u l t s  a r e  a t t r i b u t e d  ma in l y  t o  t h e  death o f  seed l ings  i n  t h e  upper 

l a y e r  p r i o r  t o  emergence, caused by pe r i ods  o f  l i g h t  r a i n  w i t h  

i n t e r v e n i n g  drought.  The r e s u l t s  a l s o  h i g h l i g h t  one o f  t h e  major  

problems exper ienced -in Experiment 21: t h a t  t h e r e  was o n l y  26% 

germinat ion.  - A. Smith 

Experiment 23: medics on farmers f i e l d s  - adaptation o f  

ley farming t o  northern Syr ia  (Preschedule H6) 

I n  a l l  ou r  work c e r t a i n  assumptions a r e  made about t h e  

management o f  l e y  fa rm ing  and t h e  s e l f - r e g e n e r a t i n g  pas tu res  

t h e r e i n .  For example we expect  farmers t o  use a  two-course r o t a t i o n  
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for  the soil when i t  was dry: similarly the dimensions 
(dotted l ines)  are given for  one of the transient ridges 
(dotted curve) produced by the ro l l e r ,  the ridges l a t e r  
se t t l ing  to  form the horizontal upper layer. 



i n  wh ich  c e r e a l s  a l t e r n a t e  w i t h  grazed pas tu re .  We expec t  

c u l t i v a t i o n  f o r  t h e  c e r e a l  t o  be t o  no g r e a t e r  dep th  t h a n  lOcm, f o r  

t h e  p a s t u r e s  t o  be s e t  s tocked  ( c o n t i n u o u s l y  grazed f o r  most o f  t h e  

y e a r ) ,  and t h e  main  p r o d u c t s  t o  be meat and m i l k .  W i t h o u t  making 

t h e s e  assumpt ions we would make no p r o g r e s s  i n  d e v e l o p i n g  t h e  

system. 

However, u l t i m a t e l y  i t  i s  n o t  ICARDA s c i e n t i s t s  who deve lop  

f a r m i n g  systems, b u t  t h e  fa rmers  themselves .  We t h e r e f o r e  expec t  

west  As ian  and n o r t h  A f r i c a n  v e r s i o n s  o f  l e y  f a r m i n g  t o  e v o l v e  i n  

wh ich  t h e  assumpt ions  we make a r e  no l o n g e r  v a l i d .  T h i s  e v o l u t i o n  

w i l l  depend on many f a c t o r s ,  b u t  most i m p o r t a n t l y  on t h e  farmers own 

e f f o r t s .  There w i l l  i n e v i t a b l y  be problems, i f  o n l y  because t h e  

o r i g i n a l  assumpt ions  a r e  based on f a r m i n g  p r a c t i c e  i n  s o u t h e r n  

A u s t r a l i a  where a  g r e a t  many socio-economic f a c t o r s  d i f f e r  f r o m  west  

A s i a  and n o r t h  A f r i c a .  However, we be1 i e v e  t h a t  t h e  r o l e  o f  ICARDA 

i s  t o  i n t r o d u c e  concep ts  t o  fa rmers  and, by work ing  c l o s e l y  w i t h  

them, t o  h e l p  s o l v e  prob lems a s s o c i a t e d  w i t h  t h e  i m p l e m e n t a t i o n  of 

t h e  concepts.  A c c o r d i n g l y  a  th ree-way c o l l a b o r a t i v e  p r o j e c t  

i n v o l v i n g  ICARDA, S y r i a n  M i n i s t r y  O f f i c i a l s ,  and l o c a l  f a rmers  has 

been e s t a b l i s h e d  and i s  d e s c r i b e d  below. 

On 25 March 1984, Program s t a f f  v i s i t e d  Tah, a  v i l l a g e  a  few km 

e a s t  o f  M a ' a r e t  on t h e  main Aleppo-Hama road. A t  t h e  v i l l a g e  t h e  

fa rmers  showed us a  f i e l d  wh ich  had spontaneous ly  become dominated 

by  medics. A t  t h e  t i m e  o f  t h e  v i s i t  t h e  p a s t u r e  was e x t r e m e l y  

p r o d u c t i v e  and, we t h o u g h t ,  demonst ra ted t h e  g r e a t  v a l u e  o f  medics 

i n  t h e  reg ion .  As a  r e s u l t  we dec ided  t o  use t h e  f a r m  as a  f o c a l  

p o i n t  f o r  d e v e l o p i n g  l e y  fa rming.  We hoped t h a t  by u s i n g  t h e  

awareness and en thus iasm o f  f a rmers  a t  Tah, and t h e  e x p e r i e n c e  and 



l o c a l  knowledge o f  M i n i s t r y  of A g r i c u l t u r e  o f f i c i a l s ,  we cou ld  

e s t a b l i s h  f i e l d s  i n  which t h e  l e y  farm-ing system was working.  

Subsequent ly we measured herbage and seed y i e l d  o f  t h e  spontaneous 

p a s t u r e  and found t h a t  i t  produced 4 .5 t lha  of herbage and 50Clkglha 

(ungrazed) o r  150kglha (grazed)  o f  seed. The p a s t u r e  spec ies  were 

M. polymorpha, M. minima, Onobrychis c r i s t a  g a l l i ,  w i l d  vetches,  and - - 
severa l  annual grasses. 

I n  1984185 we conducted a survey o f  farmers  w i t h  t h e  o b j e c t i v e  

o f  e s t a b l  i s h i n g  a socio-economic b a s i s  f o r  t h e  p r o j e c t ,  and sowed 

one ha o f  medic pas tu res  (M. r i g i d u l a ,  - M. polymorpha and - M. 

t r u n c a t u l a )  on each o f  s i x  f i e l d s .  Loca l  machinery was used, and 

subsequent g r a z i n g  was c a r e f u l l y  moni tored.  The p r o d u c t i v i t y  o f  

sheep on t h e  o r i g i n a l  fa rm was measured, and c a r e f u l  assessment was 

aga in  made o f  herbage and seed p r o d u c t i o n .  Several  smal l  

exper iments  were e s t a b l i s h e d  t o  t e s t  which o f  t h e  v a r i o u s  medic 

spec ies  was bes t  adapted, measure t h e i r  response t o  superphosphate, 

and determine t h e  need f o r  i n o c u l a t i o n  w i t h  r h i z o b i a .  

I n  1985186, hav ing  e x p l a i n e d  t h e  concepts  o f  t h e  l e y  fa rm ing  

system, we gave t h e  o r i g i n a l  farmers  t h e  cho ice  o f  sowing a wheat 

c r o p  o r  l e a v i n g  t h e  p a s t u r e  f o r  a second year .  F i v e  chose t h e  

fo rmer  and one dec ided on a second y e a r  o f  pasture .  On t h e  f i v e  

farms we s p l i t  each f i e l d  i n  two ways: h a l f  o f  t h e  c rops  rece ived  

n i t r o g e n  f e r t i l i z e r ,  and h a l f  were sprayed t o  c o n t r o l  weeds. I n  

a d d i t i o n  we imposed t h e  same t r e a t m e n t s  on c o n t r o l  c rops :  t h a t  i s  

c rops which were sown i n  t h e  t r a d i t i o n a l  manner, r o t a t i o n  w i t h  

watermelons i n  t h i s  v i l l a g e .  A l l  c rops  were sown by t h e  farmers  

u s i n g  machinery a v a i l a b l e  t o  t h e  farmers.  



A  f u r t h e r  f i v e  f i e l d s  were sown t o  medic i n  Tah i t s e l f  and i n  

t w o  n e i g h b o u r i n g  v i l l  ages, Dei r Sharky, and J a r j a n a z .  W i th  one 

e x c e p t i o n  t h e s e  f i e l d s  were one ha i n  area,  t h e  same as t h e  o r i g i n a l  

f i e l d s .  The one e x c e p t i o n  was a t  J a r j a n a z  where a  f i e l d  o f  3ha was 

sown. F i e l d s  were a l s o  sown n e a r  Kamish ly  ( i n  t h e  n o r t h  e a s t  o f  

S y r i a )  and I z r a a  ( i n  t h e  s o u t h ) :  t h e s e  f i e l d s  were b o t h  

a p p r o x i m a t e l y  3ha i n  area.  A l l  f i e l d s  were sown a t  30kg/ha o f  a  

m i x t u r e  o f  medics i n c l u d i n g  - M. r i g i d u l a  and - M. r o t a t a .  

The o r i g i n a l  f i e l d ,  on wh ich  t h e  p r o j e c t  was based, c o n t i n u e d  t o  

be mon i to red ,  e s p e c i a l l y  i n  te rms  o f  l i v e s t o c k  p r o d u c t i o n .  Seed 

p o p u l a t i o n s  o f  a l l  medic f i e l d s  were mon i to red ,  and g r a z i n g  days 

measured. Crop y i e l d s  were reco rded ,  and t h e  qua1 i t y  o f  c e r e a l  

s t r a w  measured on t h e  c r o p s  grown a f t e r  medic. Response t o  

phosphate and i n o c u l a t i o n  were measured a t  s e l e c t e d  s i t e s ,  and a l s o  

t h e  seed p r o d u c t i o n  o f  e i g h t  p o t e n t i a l l y  u s e f u l  spec ies .  

The number o f  days on wh ich  sheep grazed t h e  medics ( c o n v e r t e d  

t o  number o f  ewes c a r r i e d  f o r  365 days ) ,  and t h e  seed y i e l d  i n  

autumn a r e  shown i n  Tab le  43. I n  t h e  Table,  Farm 2  i s  t h e  second 

y e a r  p a s t u r e  r e f e r r e d  t o  e a r l i e r .  Three o f  t h e  p a s t u r e s  (Farms 9, 

12 and 13)  c a r r i e d  about  one ewe/ha and produced i n  excess o f  

200kg/ha o f  seed: t h e s e  can be s a i d  t o  be s a f e l y  e s t a b l i s h e d .  Two 

o t h e r  p a s t u r e s  (Farms 8  and 10)  c a r r i e d  3  ewes/ha, a t  t h e  c o s t  o f  

s e v e r e l y  reduced seed p r o d u c t i o n .  Farm 10 w i l l  p r o b a b l y  regenera te ,  

b u t  Farm 8, w i t h  o n l y  24kg/ha o f  seed, w i l l  need t o  be resown. Farm 

14, where r a i n f a l l  was o n l y  170mm, s t i l l  c a r r i e d  1.3 ewes/ha and 

produced 103kg/ha o f  seed: t h i s  p a s t u r e  w i l l  need t o  be c a r e f u l l y  

m o n i t o r e d  i f  i t  i s  t o  s u c c e s s f u l l y  r e - e s t a b l i s h .  Farm 2, t h e  second 

y e a r  p a s t u r e ,  c a r r i e d  4.1 ewe/ha and m a i n t a i n s  335kg/ha o f  seed, a  

most  s a t i s f a c t o r y  s i t u a t i o n .  



Table 43. Graz ing p r o v i d e d  by t h e  on-farm medic pas tu res .  

1) 
Farm S t o c k i n g  r a t e  Seed y i e l d  (kg/ha)  Rai n f a l l  (mm) 

(1) 
C a l c u l a t e d  on t h e  b a s i s  o f  ewes lha lyear .  A l l  f l o c k s  

a l s o  i n c l u d e  lambs. 
( 2 )  

Farm 2  was second y e a r  pas tu re .  A l l  o t h e r s  were f i r s t  

y e a r  pas tu re .  
( 3 )  

The number 11 was n o t  used. 



Table 44. Seed y i e l d s  (kg/ha) f o r  s i x  medic pastures i n  t h e  y e a r  o f  

sowing and i n  t h e  f o l l o w i n g  y e a r .  

Farm 
- - -  - - 

A f t e r  g raz ing  A f t e r  g raz ing  

1984185 1985186 

* 
A f t e r  g raz ing  c e r e a l  s tubb le  except i n  farm 2 which was 

** l e f t  as second y e a r  pasture .  

W i l l  be resown w i t h  20 kg/ha o f  seed 



So much f o r  t h e  new pastures. Table 44 shows t h e  seed y i e l d s  o f  

t h e  s i x  o l d  pastures (sown i n  t h e  p rev ious  yea r ) ,  bo th  i n  t h e  yea r  

t h a t  t hey  were sown (1984/85) and a f t e r  t h e  second year , in  which, 

w i t h  t h e  excep t ion  o f  Farm 2 ,  a c rop  o f  wheat was sown. The most 

impor tan t  r e s u l t  i s  t h a t  i n  a l l  bu t  Farm 5  t h e  seed reserves 

increased, q u i t e  sha rp l y  i n  t h e  cases o f .Fa r~ns  1 and 6. Th is  i s  due 

t o  t h e  growth o f  medics as weeds i n  t h e  wheat which was p a r t i c u l a r l y  

v igorous i n  t h e  h a l f  no t  sprayed w i t h  he rb i c i de .  The seed y i e l d s  i n  

Table 44 were ob ta ined  f rom t h e  f i e l d s  as a  whole, bu t  i n  1986/87 

regenera t ion  o f  medics w i l l  be measured on each o f  t h e  f o u r  

t reatments  a p p l i e d  t o  t h e  wheat: p l u s  and minus he rb i c i de ,  and p lus  

and minus n i t r o g e n  f e r t i l i z e r .  I n  any event t h e  seed y i e l d s  i n  

1985/86 a r e  most s a t i s f a c t o r y  except i n  Farm 5  which w i l l  be resown. 

We l ook  forward, w i t h  keen a n t i c i p a t i o n ,  t o  t h e  pas tu re  i n  Farm 6 

where 769kg/ha o f  r e s i d u a l  seed i s  present .  

We ment ioned e a r l i e r  t h a t  a l l  wheat crops were d i v i d e d  i n t o  f o u r  

t o  r ece i ve  h e r b i c i d e  and f e r t i l i z e r  t reatments .  Un fo r t una te l y  i t  i s  

i n  t h e  na tu re  o f  on-farm experiments f o r  t h i n g s  t o  go wrong: i n  our  

case some o f  t h e  farmers were confused by our  i n s t r u c t i o n s  and d i d  

no t  app ly  t h e  c o r r e c t  t rea tments  t o  t h e  c o n t r o l  crops. The 

comparisons (which were s t a t i s t i c a l l y  analysed us ing  farms as 

r e p l i c a t e s )  a r e  a v a i l a b l e  as f o l l o w s :  

( 1 )  on a l l  farms except Farm 2 - crop  y i e l d s  a f t e r  medics and 

a f t e r  watermelons, a l l  c rops be ing both sprayed and 

f e r t i l i z e d .  



( 2 )  on a l l  farms except  Farm 2 - c rop  y i e l d s  as a r e s u l t  of 

app l y i ng  h e r b i c i d e  and f e r t i l i z e r  t o  crops sown a f t e r  

medics. 

( 3 )  on Farms 1, 3, and 6 c rop  y i e l d s  a f t e r  a1 1 t rea tments .  

I n  comparison ( 1 )  t h e  mean y i e l d  a f t e r  medic was 1.7t/ha, and 

a f t e r  watermelons 1.6t/ha - a d i f f e r e n c e  which i s  no t  s i g n i f i c a n t .  

I n  comparison ( 2 )  y i e l d  was 1.6t/ha when sprayed w i t h  h e r b i c i d e  and 

0.9t/ha when n o t  sprayed (P<0.05), and t h e r e  was no s i g n i f i c a n t  

e f f e c t  o f  n i t r o g e n  f e r t i l  i z e r ,  n o r  was t h e r e  a s i g n i f i c a n t  

i n t e r a c t  i on. I n  comparison ( 3 ) ,  where a1 1 comparisons were 

poss ib l e ,  t h e r e  was a s i g n i f i c a n t  e f f e c t  o f  h e r b i c i d e ,  and a 

s i g n i f i c a n t  i n t e r a c t i o n  between h e r b i c i d e  and r o t a t i o n  (Tab le  45) : 

wheat a f t e r  medics responded more t o  h e r b i c i d e  than  wheat a f t e r  

watermelon. There was a l s o  a s i g n i f i c a n t  response t o  n i t r o g e n  of 

wheat a f t e r  watermelon when sprayed w i t h  h e r b i c i d e  - a s i m i l a r ,  

though n o n - s i g n i f i c a n t  response occur red  i n  unsprayed wheat a f t e r  

watermelon. I n  no i ns tance  was t h e r e  a response t o  n i t r o g e n  a f t e r  

medic. 

So, i n  t h e  wheat/medic r o t a t i o n  i t  seems t h a t  sp ray i ng  t o  

c o n t r o l  medic i n  t h e  wheat phase w i l l  r e s u l t  i n  inc reased  g r a i n  

y i e l d s .  However farmers va lue  s t r aw  h i g h l y  and i t  i s  p o s s i b l e  t h a t  

t h e  r e d u c t i o n  i n  y i e l d  w i l l  be o f f s e t  by reduced s t r a w  q u a l i t y  

assuming, as seems reasonable,  t h a t  t h e  medic w i l l  be h i gh  i n  

p r o t e i n  and d i g e s t i b i l i t y .  I n  h a r v e s t i n g  t h e  wheat, our  farmers 

kep t  two samples o f  s t raw:  t h e  f i r s t ,  ob ta ined  d i r e c t l y  from t h e  

machine, comprised pure  wheat s t raw,  and t h e  second, handraked from 



Table 45. Comparison o f  wheat y i e l d s  a f t e r  medic and i n  t r a d i t i o n a l  

r o t a t i o n s  ( y i e l d s  i n  kg/ha) .  

No n i t r o g e n  N i t r o g e n  

No h e r b i c i d e  

A f t e r  medic 

A f t e r  c o n t r o l  

H e r b i c i d e  

A f t e r  medic 

A f t e r  c o n t r o l  

LSD (Pc0.05) = 458 



Table 46. Straw q u a l i t y  o f  wheat a f t e r  medic. 

- N i t r o g e n  + N i t r o g e n  

P r o t e i n  DMD P r o t e i n  DM D  

- h e r b i c i d e  4.54 43.9 4.56 43.4 

+ h e r b i c i d e  2.82 40.5 3.82 43.1 

LSD (between p r o t e i n )  1.35 

No s i g n i f i c a n t  d i  f f e r e n c e  between DMD 

Table 47. Mean seed y i e l d  o f  e i g h t  medic spec ies  ( k g l h a )  a t  f o u r  

' on - fa rm '  s i t e s  (Tah, Ja r janaz ,  I z r a a ,  Kamish ly )  

M. r i g i d u l a  8111716 

M. r o t a t a  258012099 

M. r o t a t a  35011943 

M. s c u t e l l a t e  cv.  Robinson 

M. a c u l e a t a  152412008 

M. t r u n c a t u l a  cv.  Cyprus 

M. t r u n c a t u l a  cv. Jemalong 

M. polymorpha cv. C i r c l e  V a l l e y  

LSD (P<0.05)=71 



t h e  s tubb le ,  comprised bo th  wheat straw, and, where p resen t ,  medic 

residues. Resu l ts  o f  analyses a re  i n  Table 46: t h e r e  was no 

s i g n i f i c a n t  e f f e c t  o f  e i t h e r  n i t r o g e n  o r  h e r b i c i d e  on t h e  crude 

p r o t e i n  con ten t  and d i g e s t i b i l i t y  of t h e  f i r s t  sample ( f r om t h e  

machine), b u t  h e r b i c i d e  s i g n i f i c a n t l y  reduced t h e  crude p r o t e i n  

con ten t  o f  t h e  res idues,  e s p e c i a l l y  i n  t h e  absence o f  n i t r o g e n  

(Tab le  46). The i m p l i c a t i o n s  o f  t h i s  r e s u l t  - t h a t  removal o f  

medics by h e r b i c i d e s  reduces s t r aw  q u a l i t y  - needs f u r t h e r  

i n v e s t i g a t i o n .  A lso  t o  t ake  i n t o  account i s  lower  medic seed 

reserves i n  t h e  sprayed crops. 

The e f f e c t  o f  medic on animal p roduc t i on  i s  be ing  moni tored on 

t h e  o r i g i n a l  pas tu re  - t h e  spontaneous medic - by comparing t h e  m i ' l  k  

p roduc t i on  and l i v e w e i g h t  o f  10 o f  t h e  100 ewes which a r e  g raz ing  

t h e  medic compared w i t h  10 ewes be ing  f e d  e n t i r e l y  on a  d i e t  o f  

concentrates.  Each ewe on medic produced 16 kg  more m i l k  t han  a  ewe 

on concentrate,  a l though i t s  l i v e w e i g h t  tended t o  be l e s s  (Fig.23). 

M u l t i p l i e d  by t h e  20 ewes/ha which grazed t h e  pas tu re  f o r  t h e  whole 

l a c t a t i o n  t h e  t o t a l  e x t r a  p r o d u c t i v i t y  was 320kg o f  m i l k /ha ,  and t h e  

t o t a l  p r o d u c t i v i t y  o f  m i l k  on medic was 1600kg/ha. Economic 

analyses o f  t h i s  da ta  awa i t  d e t a i l s  on cos ts  of feeding t h e  ewes, 

bu t  i t  i s  known t h a t  much l e s s  concent ra te  was f e d  t o  t h e  medic ewes 

t han  t o  t h e  c o n t r o l  ewes. 

The f i n a l  aspect o f  t h e  on-farm medic exper iments were t h e  

comparison o f  t h e  e i g h t  species,  t h e  need f o r  i n o c u l a t i o n  w i t h  

r h i z o b i a ,  and t h e  response t o  phosphorus. The mean y i e l d  of seed 

f o r  t h e  e i g h t  spec ies i s  shown i n  Table 47: - M. r i g i d u l a  and - M. 

r o t a t a  produced most seed, and a l l  remain ing medics produced 

s i g n i f i c a n t l y  l e s s  t han  - M. r i g i d u l a .  The d i f f e r e n c e  between - M. 



Fig.23: ( a )  Cumulat ive m i l k  y i e l d  and (b )  mean 1 i vewe igh t  o f  
ewes i n  fa rm f l o c k s  g r a z i n g  medic ( c l osed  c i r c l e s )  
and f e d  concen t ra te  r a t i o n s  (open c i r c l e s ) .  
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Fig.24: Seed yields of M. rigidula (closed c i r c l e s )  and Jemalong 
barrel medic (open c i r c l e s )  and the i r  relationship to the 
mean yield of eight medic species a t  four s i t e s  on farmers' 
f i e lds .  

200 400 600 

Mean s i t e  yield 



r i g i d u l a  and - M. t r u n c a t u l a  cv.  Jemalong was c o n s i s t e n t  i n  a l l  s i t e s ,  

r e g a r d l e s s  o f  env i ronmen t :  even where r a i n f a l l  was o n l y  170rm t h e  

seed y i e l d  o f  - M. r i g i d u l a  was 330kg lha (F ig .24) .  These r e s u l t s  

s u p p o r t  t h o s e  a t  Te l  Hadya, a l t h o u g h  t h e  d i f f e r e n c e s  between - M. 

r i g i d u l a  and t h e  ' A u s t r a l i a n '  c u l t i v a r s  were l e s s  on t h e  farms. On 

no f a r m  was t h e r e  a  response t o  e i t h e r  r h i z o b i a  o r  phosphorus. 

Concl usions 

1. There a r e  now 13 on-farm exper imen ts  w i t h  medics,  m o s t l y  near  

t h e  o r i g i n a l  v i l l a g e  o f  Tah, b u t  e x t e n d i n g  t o  Kamish ly  i n  t h e  

n o r t h - e a s t ,  and I z r a a  i n  t h e  south .  Both  t h e  c r o p  and f i r s t  y e a r  

p a s t u r e  phases were s t u d i e d  i n  1985186: i n  t h e  case o f  t h e  l a t t e r  

s a t i s f a c t o r y  e s t a b l i s h m e n t  was ach ieved  on most farms. 

2. Medic seed r e s e r v e s  i n c r e a s e d  as a  r e s u l t  o f  seed s e t  by 

medic 'weeds' i n  t h e  c r o p  on a l l  b u t  one farm. Seed r e s e r v e s  now 

exceed 300kglha on most farms, an amount more t h a n  enough f o r  

r e g e n e r a t i  on. 

3. Wheat a f t e r  medic produced as much as wheat a f t e r  

watermelons,  t h e  r e q u i  rement f o r  n i t r o g e n  f e r t i l i z e r  i n  t h e  l a t t e r  

b e i n g  r e p l a c e d  by a  need t o  c o n t r o l  weeds. 

4. S t raw q u a l i t y  was b e t t e r  when weeds were l e f t  unsprayed. 

T h i s  r e s u l t ,  and t h e  i n c r e a s e  i n  medic seed rese rves ,  o f f s e t s ,  a t  

l e a s t  p a r t l y ,  t h e  l o w e r  y i e l d  o f  unsprayed crops.  



5. Mi'lk p roduc t i on  was again g r e a t e r  i n  ewes g raz ing  medics 

compared w i t h  ewes f e d  e n t i  r e l y  on a  d i e t  o f  concentrates.  

6. - M. r i g i d u l a  was t h e  best  o f  e i g h t  medic species:  as i n  t h e  

p rev ious  yea r  t h e r e  was no response of medic t o  e i t h e r  phosphate o r  

i n o c u l a t i o n .  

- P.S. Cocks, H. Samy (ICARDA), 

Y. Swedan, and B. Malawi (MAR) 

Experiment 24: production o f  medic seed 

(Preschedule H24) 

ICARDA's f i r s t  a t tempts t o  i n t r o d u c e  - M. r i g i d u l a  a t  v i l l a g e  

l e v e l  have been very  successfu l .  Recent f i e l d  days have a t t r a c t e d  

i n t e r e s t  fro111 farmers and M i n i s t r y  o f  A g r i c u l t u r e  o f f i c i a l s  a l i k e ,  

and t h e r e  i s  a  s t r ong  demand f o r  more seed. However beyond t h e  2 t  

o f  seed produced a t  Tel Hadya (which i s  needed f o r  exper imenta l  

work),  t h e r e  i s  no capac i t y  t o  meet t h i s  demand. 

Lack o f  seed i s  t h e r e f o r e  seen as one o f  t h e  ma jo r  f a c t o r s  

l i m i t i n g  t h e  use of medics. Accord ing ly  ICARDA i n s t i g a t e d  a  long 

te rm ( 9  month) t r a i n i n g  course i n  medic seed p roduc t ion  i n  which 

t r a i n e e s  from S y r i a  and Tun is ia ,  were i n v i t e d  t o  p a r t i c i p a t e .  The 

course was f i e l d  o r i en ted ,  and as p a r t  o f  t h e i r  p r a c t i c a l  exper ience 

t h e  t r a i n e e s  conducted an exper imenta l  program where f a c t o r s  

a f f e c t i n g  seed p roduc t i on  were i n v e s t i g a t e d .  The research program 

i t s e l f  was impor tan t  because - M. r i g i d u l a  i s  a  new species o f  which 

l i t t l e  i s  known about seed p roduc t ion ,  and t h e  o p p o r t u n i t y  was used 



Table 48. A l i s t  o f  t h e  main weeds i d e n t i f i e d  by t r a i n e e s  i n  t h e  

exper iments  on medic seed p r o d u c t i o n  ( i n  o r d e r  o f  impor tance) .  

Herbs Grasses 

S i  nap i  s a rvens i  s ( C r u c i  f e r a e )  

Vaccar i  a pyramida (Caryophy l l  acae) 

Nesl i a  a p i c u l a t a  (Cruc i  f e r a e )  

Fumaria sp. (Fumariacae) 

Cynodon d a c t y l  on 

Phal a r i  s  paradoxa 

T r i  t i c u m  a e s t i  vum 

Lo1 i um r i  g i  dum 

Table 49. The i n f l u e n c e  o f  weed c o n t r o l  on seed y i e l d  o f  - M. 

r i g i d u l a  (kg/ha o f  seed). 

No weed con t ro l .  

Chemical weed c o n t r o l  

Hand weed c o n t r o l  

LSD (Pc0.05) 



t o  h e l p  improve ICARDA's own c a p a c i t y  t o  produce seed. Furthermore 

pub l i shed  i n f o r m a t i o n  on f a c t o r s  a f f e c t i n g  medic seed p r o d u c t i o n  a re  

l i m i t e d ,  and t h e r e  i s  a wo r l d  wide need f o r  research. 

There were f o u r  exper iments:  t h e y  i n v e s t i g a t e d  t h e  i n t e r a c t i o n s  

between dens i t y ,  row spac ing and weed c o n t r o l  on y i e l d ;  t h e  e f f e c t  

o f  g raz i ng  management as a form o f  weed c o n t r o l  ; chemical c o n t r o l  o f  

grassy and broad- leaved weeds; and t h e  i n f l u e n c e  o f  p l a n t  d e n s i t y  on 

seed y i e l d  o f  - M. r i g i d u l a .  The main weeds, i n  o rder  o f  importance, 

a re  shown i n  Table  48. 

Interactions between row spacing, chemical weed control,  density and 

seed y i e l d  

Two row spacings (15cm and 60cm) were chosen t o  compare past  

p r a c t i c e  a t  ICARDA, where wide row spacing i s  necessary f o r  

mechanixal weed c o n t r o l ,  w i t h  c l o s e r  row spac ing which should  be 

p o s s i b l e  w i t h  chemical  weed c o n t r o l .  The chemicals used were 

' F u s i l  l a d e '  ( f u s i l  propmethyl ) t o  c o n t r o l  grasses, and 2,4 DB-amine 

t o  c o n t r o l  broad- leaved weeds, t h e  comparison be ing between t h e  

m i x t u r e  o f  he rb i c i des ,  no he rb i c i des ,  and hand weeding. He rb i c i de  

r a t e s  were 500ml o f  F u s i l l a d e / h a  and 3.2 l i t r e  o f  2,4 D-B/ha. 

F i n a l  l y ,  two d e n s i t i e s  were chosen which r e f l e c t  ICARDA exper ience 

(30kg/ha) and commercial recommendati ons (15kg/ha). A sp l  i t - s p l  i t  

des ign  was chosen where row spac-ings were t h e  main p l o t s ,  weed 

c o n t r o l s  were t h e  sub-p lo ts ,  and seeding r a t e s  t h e  sub-subplots.  

There were f o u r  r e p l i c a t e s .  Seed y i e l d  was measured i n  June by 

sc rap ing  a l l  pods f rom w i t h i n  quadrats  and hand-threshing. 



Only weed c o n t r o l  a f f e c t e d  f i n a l  y i e l d  o f  seed, where bo th  hand 

weeding and chemical c o n t r o l  were s u p e r i o r  t o  no c o n t r o l  (Tab le  49). 

I n  t h e  o the r  main e f f e c t s  h i g h  seed r a t e  r e s u l t e d  -in s l i g h t l y  more 

seed t han  low seed r a t e  (526kglha compared w i t h  469kg/ha), and wide 

row spac ing s l i g h t l y  more than  narrow row spac ing (527kglha compared 

w i t h  469kg/ha), bu t  n e i t h e r  d i f f e r e n c e s  were s i g n i f i c a n t .  

The influence o f  grazing i n  March or  Apri l  on seed production of  

annual medics 

The o b j e c t i v e  o f  t h i s  exper iment was t o  assess whether weed 

c o n t r o l  by chemica ls  cou ld  be rep laced  by graz ing,  t h e  hypo thes is  

be ing  t h a t  many weeds a r e  t a l l e r  t han  t h e  medics and w i l l  be grazed 

i n  preference. The advantage of u s i n g  g raz i ng  t o  c o n t r o l  weeds i s  

obvious: no t  o n l y  i s  t h e  cos t  o f  h e r b i c i d e  avo ided b u t  a l s o  t h e r e  i s  

a  d i r e c t  economic r e t u r n  th rough  l i v e s t o c k  products .  Graz ing i n  

March b e f o r e  t h e  medics beg in  t o  f l o w e r  would seem t o  be b e t t e r  than  

A p r i l  g raz ing.  

Three g raz i ng  t rea tments  were chosen: no g raz ing ,  g raz i ng  i n  

March and g raz i ng  -in Apr-i 1. The g raz i ng  t rea tments  were s p l  i t  and 

chemical c o n t r o l  o f  weeds ( a  m i x t u r e  o f  F u s i l l a d e  and 2,4 DB amine) 

was compared t o  no chemical on each h a l f  o f  t h e  main p l o t s .  Dry 

we igh ts  o f  medic and weeds were measured be fo re  and a f t e r  each 

g raz ing ,  and seed y i e l d  was measured i n  f o u r  ( l m  x  lm)  quadra ts  i n  

June. Each main p l o t  was 45m x 20m i n  area, enough t o  p r o v i d e  

g raz i ng  f o r  25 sheep f o r  one day. 



ig.25: Histograms showing t h e  herbage y i e l d s  o f  broad- leaved 
weeds ( t o p  o f  each column), grasses ( c e n t r e  o f  each 
column) and medic (base o f  each column) a f t e r  g r a z i n g  
i n  March and A p r i l .  The f o u r  columns on t h e  l e f t  a r e  
f r o m  p l o t s  w i t h o u t  chemical  weed c o n t r o l  , and t h e  f o u r  
on t h e  r i g h t  a r e  f r o m  p l o t s  sprayed t o  c o n t r o l  b o t h  
broad- leaved and grass weeds. 

IYarch Apr i 1 March Apr i 1 



The e f f e c t  o f  g raz i ng  and weed c o n t r o l  on herbage y i e l d  o f  

medics, grass,  and broad- leaved weeds i s  shown i n  Fig.25. Chemical 

weed c o n t r o l  e l i m i n a t e d  t h e  grasses and g r e a t l y  reduced t h e  

broad- leaved weeds. I t s  e f f e c t  on medics was t o  i nc rease  y i e l d  i n  

March, and have 1 i t t l e  e f f e c t  i n  Ap r i  1, t h e  March e f f e c t  presumably 

be ing  caused by removal o f  compet i t i on .  Grazing i n  March reduced 

bo th  t h e  grassy and broad- leaved components o f  t h e  m i x t u r e  w i t h o u t  

a f f e c t i n g  t h e  medics, bu t  i n  A p r i l ,  a l though  reduc ing t h e  grass 

y i e l d ,  t h e r e  was l i t t l e  e f f e c t  on e i t h e r  broad- leaved weeds o r  

medics. I n  genera l  chemical weed c o n t r o l  was more e f f e c t i v e  i n  

c o n t r o l l i n g  weeds than  was g raz ing .  

It seems t h a t ,  f a r  f rom be ing  a b l e  t o  s u b s t i t u t e  g raz i ng  f o r  

chemical weed c o n t r o l ,  t h e  two p r a c t i c e s  a re  compl imentary (Tab le  

50). For  example by app l y i ng  h e r b i c i d e s  t h e  y i e l d  o f  seed increased 

f rom 512kg/ha t o  821kg/ha when t h e  medic was grazed i n  March, bo th  

y i e l d s  ( t h e  l a t t e r  s i g n i f i c a n t l y )  be i ng  h i ghe r  than  y i e l d s  w i t hou t  

g raz ing .  As expected g raz i ng  i n  A p r i l  was d e t r i m e n t a l  t o  seed 

y i e l d ,  a l though  more so i n  t h e  absence of chemical  weed c o n t r o l .  

The e f f e c t  o f  seeding r a t e  on the  y i e l d  o f  seed 

There i s  a mount ing body o f  ev idence t h a t  seed r a t e s  o f  about 

30kg/ha produce t h e  most seed. However i n c l u s i o n  o f  t h i s  smal'l 

exper iment i n  t h e  t r a i n e e  program was j u s t i f i e d  by t h e  h i g h  p r i c e  o f  

seed and t h e  necess i t y  f o r  p r e c i s e  knowledge o f  t h e  optimum seed 

r a t e .  Nine r a t e s  were chosen - 1, 10, 20, 30, 40, 50, 60, 80, and 

100kg/ha - row spacing was 15cm and weeds were c o n t r o l  l e d  w i t h  

F u s i l l a d e  and 2,4 DB-amine. A randomized complete b l ock  des ign  was 

used w i t h  f o u r  r e p l i c a t e s .  



Table 50. The e f f e c t  o f  g r a z i n g  and chemical  weed c o n t r o l  on t h e  

y i e l d  o f  medic seed. 

Graz ing  No weed c o n t r o l  Chemical weed c o n t r o l  

March 

A p r i  1  

None 

LSD (Pc0.05) 9 1 



Fig.26: The r e l a t i o n s h i p  between seed y i e l d  o f  !I. r i g i d u l a  
and seed r a t e .  The ba r  represen ts  LSD st P<0.05. 
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The r e s u l t s  a re  shown i n  Fig.26. They show t h a t  t h e r e  i s  c l e a r  

need f o r  a t  l e a s t  15kg/ha o f  seed, and t h e  optimum appears t o  be 

between 20 and 30kg/ha (20kg/ha gave t h e  h ighes t  y i e l d ) .  High 

seeding ra tes ,  which r e s u l t e d  i n  h i g h  herbage y i e l d s  ( da ta  no t  

shown) a re  n o t  necessary f o r  seed p roduc t ion .  

The e f fec t  o f  two herbicides, used alone and together, on medic seed 

y i e l d  

Th is  exper iment was designed t o  separate  t h e  e f f e c t s  o f  

F u s i l l a d e  and 2,4 D-B amine on - M. r i g i d u l a .  There were t e n  

h e r b i c i d e  t rea tments  : no he rb i c i de ,  Fus i  11 ade a t  t h r e e  r a t e s  (250, 

500 and 1000ml/ha), 2,4 D-B amine a t  t h r e e  r a t e s  (250, 500, and 

lOOOg a c t i v e  i n g r e d i e n t / h a ) ,  and m i x t u r e s  w i t h  each component a t  t h e  

same t h r e e  ra tes .  A  randomized b l ock  des ign was used w i t h  f o u r  

r e p l i c a t e s .  P l o t  s i z e  was 5m x  2m. Herbage y i e l d s  were measured i n  

A p r i l  and seed y i e l d s  i n  Ju ly .  

It i s  c l e a r  f rom t h e  r e s u l t s  i n  Table  51 t h a t  t h e  two he rb i c i des  

k i l l e d  t h e  groups of weeds f o r  which t hey  were used: t h e r e  i s  a l s o  

an i n d i c a t i o n  t h a t  2,4 D-B was t o x i c  t o  t h e  medic, a l though  t h e  

m i x t u r e  o f  t h e  two h e r b i c i d e s  gave t h e  h ighes t  y i e l d s  o f  medic 

herbage. I n  genera l  d i f fe rences  i n  herbage y i e l d s  were r e f l e c t e d  i n  

seed y i e l d s ,  t h e  h i ghes t  seed y i e l d  (494kg/ha) be ing  t h e  r e s u l t  o f  

sp ray i ng  w i t h  t h e  h i ghes t  r a t e  o f  t h e  m ix tu re .  

Conclusions 

1. For good seed p roduc t i on  i t  i s  necessary t o  c o n t r o l  weeds. 



2. Grazing i n  March r e s u l t s  i n  inc reased  seed y i e l d ,  an e f f e c t  

which i s  enhanced by t h e  use o f  he rb i c i des .  Indeed o n l y  by g raz i ng  

and sp ray i ng  d i d  seed y i e l d s  exceed 800kg/ha. 

3. Fus i  1  l a d e  i s  ve ry  successful  i n  c o n t r o l  1  i n g  grass weeds, bu t  

t h e  t o x c i t y  o f  2,4 D-B amine t o  - M. r i g i d u l a  i s  o f  concern. Other 

broad-1 eaved h e r b i c i d e s  should  be tes ted .  

4. Row spac ing of 15 o r  60cm produced equal y i e l d s ;  seeding 

r a t e s  should be i n  t h e  range 20-30kg/ha. 

- P.S. Cocks and A.M. Abd E l  Honeim 



Table 51. Herbage y i e l d s  of medic, grass,  and broad- leaved weeds ( kg lha )  

and seed y i e l d  o f  medic ( k g l h a )  a f t e r  t r ea tmen t  w i t h  F u s i l l a d e ,  2,4 D-B, 

and a m i x t u r e  o f  F u s i l l a d e  and 2,4, D-B. 

Herbage y i e l  d 

Mi x t u  r e  Rate Medic Grass Broad-leaved Seed y i e l d  

weeds 

C o n t r o l  

F u s i l  l a d e  250 

500 

1000 

24 DB amine 250 

500 

1000 

M i x t u r e  250 

500 

1000 

LSD (P<0.05) 



USING STRAW AND CONCENTRATES FOR 

LIVESTOCK PRODUCTION 

I n  c o n t r a s t  t o  pas tu res  and forages, s t raws a re  resources 

a l ready  w ide l y  used i n  t h e  ICARDA reg ion.  The f i r s t  o b j e c t i v e  o f  

t h e  work r epo r t ed  i n  t h i s  s e c t i o n  i s  t o  improve t h e  n u t r i t i v e  va lue  

o f  straw, e i t h e r  by supplement ing i t  w i t h  p r o t e i n ,  o r  improv ing  i t  

th rough  p l a n t  breeding. The p o i n t  should  a l s o  be made t h a t  improved 

ce rea l  c u l t i v a r s  a re  u n l i k e l y  t o  be popu la r  w i t h  farmers un less  

s t r aw  q u a l i t y  i s  good: an unders tanding o f  s t raw q u a l i t y  should 

t h e r e f o r e  be p a r t  o f  t h e  b reed ing  process. 

The second o b j e c t i v e  i n  t h i s  s e c t i o n  concerns t h e  f eed ing  o f  

concen t ra te  d i e t s ,  and t h e i r  i n t e r a c t i o n  w i t h  t h e  g r a z i n g  o f  

marg ina l  land. I n  most v i l  lages ewes s u r v i v e  t h e  autumn and w i n t e r  

p e r i o d  on concen t ra te  d i e t s  (which i csua l l y  i n c l u d e  s t r a w )  bu t  a re  

a1 so taken  t o  marg ina l  land. Concent ra tes t h e r e f o r e  represen t  one 

of t h e  main cos ts  i n  p roduc ing  l i v e s t o c k ,  and i t  i s  e s s e n t i a l  t h a t  

t hey  be used as economica l ly  as poss ib l e .  The e x t e n t  t o  which 

g raz i ng  s u b s t i t u t e s  o r  complements t h e  f eed ing  o f  concen t ra tes  i s  

impor tan t .  

I n  d e s c r i b i n g  t h e  work on s t raw t h e  c o l l a b o r a t i o n  w i t h  t h e  

T r o p i c a l  Development and Research I n s t i t u t e  ( i n  p a r t i c u l a r  M r  B r i a n  

Capper) i s  again  g r a t e f u l l y  acknowledged. 

Experiment 25: straw i n  d ie ts  o f  l ac ta t ing  

Awassi ewes (Preschedule L8) 

Over t h e  l a s t  f o u r  years ,  research on s t raw has focused on 

re1  a t i o n s h i  ps between t h e  morpholog ica l  f r a c t i o n s  o f  mature ce rea l  



u s i n g  pregnant  and l a c t a t i n g  ewes. I n  Experiment 25, t h e  f i r s t  i n  a  

s e r i e s ,  t h e  o b j e c t i v e  was t o  d e f i n e  t h e  l e v e l  o f  c o n c e n t r a t e  i n t a k e  

which maximize s t r a w  i n t a k e .  Th is  l e v e l  w i l l  be used i n  f u t u r e  t o  

g i v e  maximum e x p r e s s i o n  t o  d i f f e r e n c e s  i n  s t r a w  qua1 i t y .  

Ad-1 i b i t u m  s t r a w  and f o u r  l e v e l s  of c o n c e n t r a t e  were o f f e r e d  t o  - 
groups o f  f o u r  l a c t a t i n g  ewes i n  a  comp le te ly  randomized design.  

I n t a k e  o f  c o n c e n t r a t e  and straw, p r o d u c t i o n  o f  m i l k ,  and changes i n  

l i v e w e i g h t  o f  ewes and lambs were measured. The t r i a l  was d i v i d e d  

i n t o  two p e r i o d s :  week 1 o f  l a c t a t i o n  t o  week 8 when lambs were 

weaned, and week 9  t o  week 20. I s o n i t r o g e n o u s  d i e t s  con ta ined  

who1 e-bar1 ey g r a i n ,  soyabean meal , wheat bran,  s a l t ,  and d i c a l  c ium 

phosphate. They were f e d  a t  r a t e s  c a l c u l a t e d  t o  supply  50%, 7090, 

90% and 110% o f  ME requ i rements .  

R e s u l t s  f o r  t h e  f i r s t  8 weeks a r e  shown i n  Table  52. 

Concent ra te  i n t a k e  doubled from t h e  low t o  ve ry  h i g h  l e v e l  (P<0.05), 

w h i l e  s t r a w  i n t a k e  f e l l ,  though a t  a  much lower  r a t e ,  w i t h  t h e  

h i g h e s t  s t r a w  i n t a k e  be ing  a s s o c i a t e d  w i t h  t h e  medium l e v e l  of 

concen t ra te .  As a  r e s u l t ,  t h e  d i f f e r e n c e s  i n  t o t a l  ME i n t a k e  p e r  kg  

m e t a b o l i c  body s i z e  (MBS) across t h e  t h r e e  h i g h e s t  l e v e l s  of 

c o n c e n t r a t e  were v e r y  smal l  (NS). 

There were no s i g n i f i c a n t  d i f f e r e n c e s  i n  ewe 1  i veweight ga ins  

across t rea tments  b u t  d a i l y  ga ins  o f  lambs (Tab le  52), and d a i l y  and 

t o t a l  p r o d u c t i o n  of m i l k  (Tab le  53),  improved as t h e  l e v e l  of ewe 

n u t r i t i o n  improved. 

The d a t a  i n  Table 53 a r e  of s p e c i a l  i n t e r e s t  i n  t h a t  t h e y  aga in  

show t h e  m i  1  k -p roduc ing  p o t e n t i a l  o f  g e n e t i c a l  l y  unimproved Awassi 



Table 52. D a i l y  i n t a k e  of d r y  m a t t e r ,  m e t a b o l i z a b l e  energy and crude p r o t e i n ,  

and 1  i v e w e i g h t  changes of ewes and lambs o f fe red  f o u r  l e v e l s  o f  c o n c e n t r a t e  

and b a r l e y  s t r a w  - a d - l i b i t u m  d u r i n g  t h e  f i r s t  56 days l a c t a t i o n  

Leve l  o f  c o n c e n t r a t e  

Low Med i um High V. H igh  SED 

I n t a k e  (DM) 

649' 
b  c  ab 

Concent r a t e  ( g )  889 11 36 1310a 183.6 
ab 

1 0 1 2 ~  
bc 

St raw ( g )  911 76 1 67 2' 93.1 
b  

T o t a l  ( g )  1560 1900a 1 8 9 7 ~  1 9 8 2 ~  83.1 
d  c b  a  

Met. energy (MJ) 15.2 19.1 20.5 21.7 0.57 
b  

301a 30ga 
ab 

Crude p r o t e i n  ( g )  27 3  29 3  10.4 

T o t a l  i n t a k e  ( p e r  k g  MBS) 
b  a  a  a  

Dry  m a t t e r  ( g )  84.7 101.3 99.4 99.6 6.29 
b  

Met. energy ( k J )  826 1 0 2 2 ~  1 0 7 5 ~  1 0 9 2 ~  58.7 

Ewe d a i l y  g a i n  ( g )  -22 - 5  -32 -17 30.8 

172' 
bc ab 

Lamb d a i l y  g a i n  ( g )  182 234 244a 25.1 

Means f o l l o w e d  by d i f f e r e n t  s u p e r s c r i p t s  a r e  s i g n i f i c a n t l y  

d i f f e r e n t  (P<0.05). 



Table 53. M i l k  y i e l d  d u r i n g  t h e  f i r s t  56 days and f o r  t h e  complete 

l a c t a t i o n  (146 days)  f rom ewes o f f e r e d  f o u r  l e v e l s  of concen t ra te  and 

a d - l i b i t u m  b a r l e y  s t raw.  - 

Leve I or  concent  r a r e  

Low Med i um High  V . H i g h  SED 

D a i l y  m i l k  y i e l d  ( g )  

1 0 9 7 ~  
ab 

1401ab 
b  

F i r s t  56 days 1257 1637 215.7 

Complete l a c t a t i o n  702 779 888 997 146.3 

T o t a l  y i e l d  ( k g )  
a  ab ab b  

F i r s t  56 days 61.4 70.4 78.5 91.7 12.1 

Complete l a c t a t i o n  98.0 109.0 124.0 140.0 20.5 

means f o l  lowed by d i f f e r e n t  s u p e r s c r i p t s  a r e  s i g n i f i c a n t l y  

d i  f f e r e n t  (P<0.05). 



ewes (see Experiment 28). To measure mi ' lk  y i e l d ,  t h e  ewes were 

f i r s t  hand m i l ked  and then  suck led by t h e i r  lambs, t h e  aniount o f  

m i l k  re leased  t o  t h e  lambs be ing  t h e  d i f f e r e n c e  i n  mass o f  t h e  lambs 

be fo re  and a f t e r  suck l i ng .  The r e s u l t s  i n d i c a t e  t h e  importance o f  

t h e  suck1 i n g  s t imu lus ,  s i nce  t h e  amount suck led (unob ta inab le  by 

hand m i l  k i n g )  represented about 40 percen t  o f  t h e  t o t a l  m i l k .  About 

64 percen t  o f  t h e  t o t a l  m i l k  was produced i n  t h e  f i r s t  e i g h t  weeks 

o f  l a c t a t i o n  and t h e  m i l k  was conver ted  t o  lamb l i v e w e i g h t  a t  6.54 

l i t r e s  m i l k / k g  ga in .  

The ewes produced between 37 and 48kg o f  m i l k  i n  t h e  l a s t  84 

days o f  l a c t a t i o n .  Th is  i s  below t h a t  found i n  surveys o f  fa rmers '  

f l o c k s  where t h e  range was f rom 40 t o  60kg depending on feed ing  

1  eve1 and ava i  1  a b i  1  i t y  o f  n a t i v e  pas tu re .  The d iscrepancy between 

t hese  and t h e  Tel  Hadya va lues may have two causes: f i r s t l y  

l a c t a t i o n  i n  farm sheep may l a s t  more than  84 days, and secondly 

farmers may over -es t imate  t h e i r  m i l k  y i e l d s .  It suggests however 

t h a t  t h e  n u t r i t i o n  o f  farm ewes i s  very  good, a  conc lus i on  which i s  

conf i rmed by survey r e s u l t s  which i n d i c a t e  t h a t  farmers o f f e r  18 t o  

20 MJ ME supplementary feed d a i l y  t o  ewes i n  w in te r .  However, ou r  

surveys have shown t h a t  ga ins i n  lamb l i v e w e i g h t s  on farms a re  o n l y  

about 60 percen t  o f  those  found i n  t h i s  exper iment.  

Assuming t h a t  concen t ra te  and s t raw c o s t  SL1.65 and Si0.8 per  

kg, r e s p e c t i v e l y ,  i t  cos t s  SL1.64 and SL1.65 per  kg t o  produce m i l k  

on t h e  low and very  h i g h  concen t ra te  d i e t s  r espec t i ve l y .  Th is  means 

t h a t  farmers should choose t h e  d i e t  which maximizes m i l k  p roduc t ion ,  

s i n c e  t h e  cos t  o f  an e x t r a  kg m i l k  remains t h e  same. Assuming a  

p r i c e  o f  SL13 pe r  kg m i l k ,  t h e  margin-over- feed cos t s  i s  SL1013 and 

SL1429 f o r  ewes on t h e  lowest  and h i ghes t  l e v e l s  o f  concent ra te .  



Since f i x e d  cos t s  a r e  s i m i l a r ,  i t  i s  no t  s u r p r i s i n g  t h a t  farmers 

choose t o  feed h igh  l e v e l s  o f  supplements d u r i n g  l a c t a t i o n .  The 

r e s u l t s  a l s o  suggest t h a t ,  s i nce  m i l k  p roduc t i on  and lamb growth 

r a t e s  con t inued  t o  r i s e  t o  t h e  very  h i ghes t  l e v e l  o f  concentrate,  

supplementat ion a t  t h i s  l e v e l  d i d  n o t  i n  f a c t  supply  110% o f  t h e  

ewe's ME requirements,  and t h a t  s t i l l  h i g h e r  l e v e l s  would have been 

p r o f i t a b l e .  

It i s  hoped t h a t  by us ing  g e n e t i c a l l y  s u p e r i o r  ewes, even more 

mi'l k  can be produced f rom t h e  same amount o f  feed, so f u r t h e r  

i n c r e a s i n g  fa rmers '  p r o f i t s .  - E.F. Thcnnson and F. Bahhady. 

Experiment 26: the ef fect  o f  year and genotype 

on straw quali ty (Preschedule L16 

As a  r e s u l t  o f  pas t  work w i t h  s t r aw  we know t h a t  c e r t a i n  

morpholog ica l  c h a r a c t e r i s t i c s  such as t h e  p r o p o r t i o n  o f  l e a f  and 

stem l e n g t h  a r e  u s e f u l  i n  p r e d i c t i n g  s t r aw  q u a l i t y .  However be fo re  

us ing  these c h a r a c t e r i s t i c s  i n  b reed ing  programs i t i s  necessary t o  

know how v a r i a b l e  t hey  a r e  from y e a r  t o  year ,  and i n  p a r t i c u l a r  

whether t h e r e  a r e  genotype x  yea r  i n t e r a c t i o n s  which d i sgu i se ,  o r  

make d i f f i c u l t  t o  i n t e r p r e t ,  t h e  main genotype e f f e c t s .  

The f i r s t  approach was t o  conduct analyses of va r i ance  us ing  

crude p r o t e i n ,  n e u t r a l  de te rgen t  f i b r e  and -- i n - v i t r o  d i g e s t i b i l i t y  

da ta  from t h e  g r a i n  recovery exper iments o f  1983184 and 1984185 and 

t h e  dual  purpose b a r l e y  exper iments o f  1982183 and 1983184. I n  t h e  

former exper iment 20 v a r i e t i e s  were grown, w h i l e  i n  t h e  l a t t e r  t h e r e  

were 18, w i t h  and w i t h o u t  grazing. I n  a1 1  t h r e e  se t s  o f  da ta  (Tab le  



Table 54. Comparison o f  genotype mean squares and genotype x y e a r  

i n t e r a c t i o n  mean squares i n  some l a b o r a t o r y  measures o f  b a r l e y  s t raw  

qua1 i t y  . 

Number o f  

c u l t i v a r s  E f f e c t  

Crude Neu t ra l  I n - v i t r o  
I 

p r o t e i  n de te rgen t  D v a l u e  

f i b r e  

** ** * * 
18 Genotype 1.18 14.05 ** 29.10 

G e n o t y p e x y e a r  0.71 ** 13.64 14.88 

20 Genotype 3.13 17.71 12.79 ** 
Genotype x y e a r  1.18 *** 15.01 * 7.59 

2 ** 
20 Genotype 6.09 16.80 18.23 

Genotype x y e a r  2.72 5.58 6.17 

1 
g d i g e s t i b l e  o r g a n i c  m a t t e r  pe r  100 g d r y  m a t t e r  

2 
B a r l e y  grazed a t  t h e  t i  1 l e r i n g  stage. 

S i g n i f i c a n c e ;  *, PC0.05; **, P<0.01; ***, P<0.001. 



54) genotype mean squares exceeded genotype x  y e a r  mean squares, 

i n d i c a t i n g  t h a t  genotyp ic  d i f f e r e n c e s  i n  s t r aw  q u a l i t y  remain 

c o n s i s t e n t  . 

I n  1986/7 s t r aw  samples f rom F4 b u l k  popu la t ions ,  and l and  races 

f rom ICARDA's b a r l e y  breeding program, a r e  be ing  examined f o r  

p r o p o r t i o n s  o f  l e a f  b lade, l e a f  sheath and stem, and analysed f o r  

crude p r o t e i n ,  n e u t r a l  de te rgen t  f i b r e ,  and -- i n  v i t r o  d i g e s t i  b i  1  i t y .  

The same m a t e r i a l  has been p l a n t e d  a t  t h r e e  s i t e s  expected t o  

r e c e i v e  d i f f e r e n t  amounts o f  r a i n f a l l :  Tel  Hadya, Breda and Bouider.  

The r e s u l t s  w i  11 be a v a i l  ab l e  i n  1987 and should  a1 low comparison o f  

geno typ ic  v a r i a t i o n  i n  s t r aw  q u a l i t y  w i t h  t h e  genotype x  environment 

i n t e r a c t i o n .  - B.S. Capper (TDRI), S. Rihawi, S. Ceccarelli (CP). 

Experiment 27: qua1 i t y  o f  wheat straw 

(Preschedule L15) 

Prev ious l y  we s t u d i e d  t h e  n u t r i t i v e  va lue  o f  s t raws f rom e i g h t  

c u l t i v a r s  o f  bar1 ey, bo th  w i t h  and w i t h o u t  supplementat ion w i t h  

p r o t e i n  and energy:  i t  was shown t h a t  days t o  m a t u r i t y  and 

p r o p o r t i o n  o f  l e a f  d i c t a t e  s t raw q u a l i t y .  Since ICARDA has r e c e n t l y  

re leased  two c u l t i v a r s  o f  wheat, Sham 1 (durum wheat)  and Sham 2  

(bread wheat), an exper iment was conducted t o  assess t h e  n u t r i t i v e  

va lue  o f  these  s t raws i n  comparison w i t h  l o c a l l y  grown Hourani 

wheat. I n  a d d i t i o n ,  t h e  e f f e c t  o f  stem l eng th ,  which a f f e c t s  l e a f  

p r o p o r t i o n  and t h e r e f o r e  n u t r i t i v e  value, was s t u d i e d  s-i nce sho r t ,  

medium and l ong  s t raws f rom Hourani and Sham 1, and medium and long  

s t raws f rom Sham 2, were a v a i l a b l e  f rom crops produced i n  s o i l s  o f  

va r i ous  depths. The e f f e c t  o f  add ing cot tonseed meal t o  t h e  long  

s t raws was a l s o  s t u d i e d  i n  t h e  exper iments.  



Four l a t i n  squares ( 4  x 4)  balanced f o r  r e s i d u a l  e f f e c t s  were 

used. The t rea tments  were as f o l l o w s  ( w i t h  a b b r e v i a t i o n s ) ;  stem 

l e n g t h  - sho r t  (S) ,  medium (M), and l ong  ( L ) ;  and supplementat ion - 
w i t h  (+CSM) and w i t h o u t  (-CSM) cot tonseed meal. The t r ea tmen ts  were 

a l l o c a t e d  t o  t h e  squares as f o l l o w s :  

Square 1: Hourani S, Hourani M, Sham I S ,  Sham 1M. 

Square 2: Hourani  L, Sham l L ,  Sham 2M, Sham 2L. 

Square 3: Hourani L-CSM, Hourani  L+CSM, Sham 2L-CSM, Sham 

2L+CSM. 

Square 4: Sham 1L-CSM, Sham lL+CSM, Sham 2L-CSM, Sham 2L+CSM. 

Straws were o f f e r e d  t o  Awassi c a s t r a t e s  d u r i n g  28-day p e r i o d s  a t  

a  r a t e  o f  1.2 t imes  t h e  average i n t a k e  o f  t h e  p rev ious  t h r e e  days. 

Faeces were c o l  l e c t e d  d u r i n g  t h e  l a s t  14 days and v o l u n t a r y  i n t a k e  

and d i g e s t i b i l i t y  were c a l c u l a t e d  us i ng  i n f o r m a t i o n  f rom those  14 

days. Cottonseed meal was o f f e r e d  a t  2.85g/kg 1  i vewei gh t  measured 

a t  t h e  beg inn ing  of each per iod.  Between per iods ,  sheep were g iven  

good qua1 i t y  legume hay f o r  14 days. The d i g e s t i  b i  1  i t y  o f  s t r aw  i n  

t h e  presence of  CSM was c a l c u l a t e d  us i ng  a  measured va lue  of CSM 

d i g e s t i b i l i t y .  

Even though p l a n t  morpholog ica l  da ta  have n o t  y e t  been analysed 

s t a t i s t i c a l l y ,  some t r ends  i n  t h e  r e s u l t s  deserve comment. Because 

o f  l a r g e  v a r i a t i o n  w i t h i n  c u l t i v a r s ,  t h e  c u l t i v a r  means shown i n  

Table 55 a re  averages of t h e  s o i l - r e l a t e d  stem leng ths ,  and t h e  stem 

l eng ths  a re  averages of t h e  t h r e e  c u l t i v a r s .  Indeed, t h e r e  were 



Table 55. Stem l e n g t h  and l e a f  p r o p o r t i o n  i n  r e l a t i o n  t o  p l a n t  

he igh t  and c u l t i v a r  o f  wheat (combined r e s u l t s  f o r  0, 15  and 30 cm 

c u t t i n g  h e i g h t s ) .  

C u l t i v a r  P lan t  h e i g h t  

Hourani Sham 1 Sham 2 Short  Medium T a l l  

Stem l e n g t h  (cm) 31.8 31.1 32.7 22.6 26.6 43.1 

Leaf  p r o p o r t i o n  64.1 59.2 67.0 59.3 70.1 58.3 



appa ren t l y  no s i g n i f i c a n t  d i f f e r e n c e s  i n  stem l e n g t h s  between 

c u l t i v a r s  bu t  we found t h a t  l ong  stems, c o l l e c t e d  f rom deep s o i l s ,  

were n e a r l y  t w i c e  as l ong  as s h o r t  stems, f rom sha l low s o i l s .  Leaf  

p r o p o r t i o n  was lowes t  i n  Sham 1 and h i ghes t  i n  Sham 2  and, o f  t h e  

stem leng ths ,  medium stem l e n g t h  had t h e  h i ghes t  p r o p o r t i o n  o f  l e a f .  

The n u t r i t i v e  va lues o f  t h e  s t raws d i d  no t  always agree w i t h  

what we expected, based on our  e a r l i e r  r e s u l t s  w i t h  b a r l e y  (Table  

56). For example, i n t a k e  o f  Hourani M was s i g n i f i c a n t l y  (Pc0.05) 

h i g h e r  than  Hourani S  and Hourani L, whereas, based on f i n d i n g s  w i t h  

ba r l ey ,  we would have expected i n t a k e  o f  Hourani M t o  be g rea tes t .  

S i m i l a r l y ,  i n t a k e s  o f  medium and l o n g  s t raws o f  Sham 1 and 2  were 

s i m i l a r ,  whereas i n  our  p rev ious  work medium s t raw l e n g t h  would have 

been p re fe r red .  Therefore,  i n  o rde r  t o  answer t h e  main ques t i on  o f  

t h e  exper iment,  whether s t raw q u a l i t y  o f  t h e  new wheats i s  

s a t i s f a c t o r y ,  n u t r i t i v e  va lues o f  t h e  t h r e e  stem l eng ths  have been 

pooled (Tab le  56). 

D i f f e rences  i n  i n t a k e s  between c u l t i v a r s  were. smal l  except t h a t ,  

i n  t h e  absence o f  cot tonseed meal, Hourani tended t o  have a  h i ghe r  

n u t r i t i v e  va lue  t han  Sham 1 and Sham 2, o f t e n  s i g n i f i c a n t l y  so. 

Furthermore, l o s s  i n  1  i vewe igh t  was s i g n i f i c a n t l y  (Pc0.05) l e s s  f o r  

t h e  sheep e a t i n g  Hourani s t raw alone. Whi le t h i s  r e s u l t  seems t o  

t h row  some doubt on t h e  va lue  o f  t h e  new c u l t i v a r s ,  t h e  r e s u l t s  

should  be t r e a t e d  w i t h  c a u t i o n  u n t i l  t h e  exper iment can be repeated. 

Adding p r o t e i n  t o  t h e  s t raw markedly improved i n t a k e  and 

d i g e s t i b i l i t y  (Tab le  57). The inc reases  i n  i n t a k e  o f  d r y  ma t t e r ,  ME 

and crude p r o t e i n  were a1 1  s i g n i f i c a n t  (Pc0.05) bu t  t h e i r  magnitude 

was g r e a t e r  i n  Hourani and Sham 1 than  i n  Sham 2. I n  respec t  t o  



Table 56. N u t r i t i v e  va lue  o f  s t r aw  o f  t h r e e  wheat c u l t i v a r s .  

C u l t i v a r  o f  wheat 

Hourani 
1 

Sham 1 Sham 2  S 

Number of  observa t ions  12 

In takes :  

Dry m a t t e r  ( g )  69ga 
a  

Dry m a t t e r  (g/MBS) 45.4 

Met. energy (MJ) 4.40 

Met. energy ( k  J/MBS) 28 5  
a  

Crude p r o t e i n  ( g )  22.4 
a  

D i g e s t i b i l i t y  o f  DM (%)  42.6 
a  

D a i l y  g a i n  ( g )  -69 

1 
Resiauai  s tanaara  a e v l a t i o n  averaged over  2 r a t i n  squares. 

means ~ o l l o w e a  by d i f f e r e n t  s u p e r s c r i p t s  a r e  s i g n i f i c a n t l y  

d i  f f e r e n t  (Pc0.05). 
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d i g e s t i b i l i t y  however, t h e  e f f e c t  o f  CSM on s t raw d i g e s t i b i l i t y  

v a r i e d  accord ing t o  c u l t i v a r :  i n  Hourani , d i g e s t i  b i  1  i t y  decreased 

(P<0.05), and i n  Sham 1 and Sham 2  i t  increased (P<0.05). 

D i g e s t i b i l i t y  o f  t o t a l  d i e t s  compr is ing  t h e  new c u l t i v a r s  and CSM 

increased as would be expected, bu t  n o t  so i n  t h e  case o f  Hourani. 

F i n a l l y ,  adding p r o t e i n  t o  t h e  d i e t  changed cons iderab le  losses  o f  

1  i vewe igh t  i n t o  s i g n i f i c a n t  ga ins,  t h e  g rea tes t  ga ins  a f t e r  

supplementat ion be ing  w i t h  Sham 1. 

Th is  exper iment has shown t h a t ,  i f  t h e r e  were e f f e c t s  o f  stem 

l eng th  and l e a f  p r o p o r t i o n  on n u t r i t i v e  value, t h e  -- i n - v i v o  

exper iments were unable t o  de tec t  it. This  may be f o r  two reasons: 

f i r s t l y  t h e r e  may s imp ly  be no e f f e c t  - i n  s t r ong  c o n t r a s t  t o  b a r l e y  

where both c h a r a c t e r i s t i c s  a r e  known t o  e f f e c t  s t raw q u a l i t y .  

Secofidly t h e  -- i n - v i v o  technique may be i n s u f f i c i e n t l y  s e n s i t i v e  t o  

de tec t  t h e  d i f f e r e n c e s .  However, t h e r e  i s  a  t h i r d  p o s s i b i l i t y :  t h e  

d i f f i c u l t y  may l i e  w i t h  t h e  sampl ing and d e s c r i p t i o n  o f  t h e  straws, 

r a t h e r  than t h e  -- i n - v i v o  techn ique  i t s e l f .  Indeed t h e  c o e f f i c i e n t  o f  

v a r i a t i o n  f o r  d a i l y  d r y  ma t te r  i n t a k e ,  t h e  parameter most 

s u s c e p t i b l e  t o  between - animal v a r i a t i o n ,  i s  l e s s  than 12 percent ,  

a  s a t i s f a c t o r y  va lue  cons ide r i ng  t h a t  t h e  sheep were f e d  a  very  

1  ow-qua1 i t y  d i e t  . 
I n  f u t u r e  more a t t e n t i o n  must be p a i d  t o  d e s c r i b i n g  t h e  straws 

i f  p l a n t  morpholog ica l  c h a r a c t e r i s t i c s  a r e  t o  be o f  va lue  i n  

p r e d i c t i n g  n u t r i t i v e  va lue -- in-v i vo .  It may even be necessary t o  

inc rease  t h e  number o f  samples f o r  measuring stem l e n g t h  and l e a f  

p r o p o r t i o n  i n  t h e  c rop  i t s e l f .  However, t h i s  would n o t  s o l v e  t h e  

problem o f  d e s c r i b i n g  t h e  s t raw a c t u a l l y  consumed by t h e  sheep. It 

w i l l  be e s s e n t i a l  t o  inc rease  t h e  sampl ing frequency o f  straws 



o f f e r e d  and re fused  d u r i n g  f eed ing  exper iments and t o  manual l y  

separate  t h e  m a t e r i a l  i n t o  l e a f  and stem. - E.F. Thomson, B.S. 

Capper and S. R i  hawi . 

Experiment 28: supplementary feeding of  ewes 

(Preschedul e L17) 

I n  pas t  seasons exper iments on supplementary f eed ing  used t h e  

t h r e e  exper imenta l  f l o c k s  which were ma in ta ined  a t  Tel Hadya f o r  

severa l  years.  The long- term o b j e c t i v e  was t o  compare t h e  

p r o d u c t i v i t y  o f  sheep sub jec ted  t o  low, t r a d i t i o n a l  ( ~ i e  'medium'), 

and h i g h  l e v e l s  of n u t r i t i o n .  The r e s u l t s  were va luab le  f o r  

genera t ing  da ta  under these  t h r e e  f eed ing  l e v e l s  and a r e  be ing  used 

as base-data f o r  whole-farm analyses o f  va r i ous  combinat ions o f  farm 

resources (Nordblom and Thomson, 1987). However t h e  da ta  c o l l e c t e d  

were confounded s i n c e  l i v e w e i g h t  and l e v e l  o f  f eed ing  were no t  

always separated. Th i s  makes i t d i f f i c u l t  t o  recommend optimum ewe 

1 i vewe igh ts  and f eed ing  l e v e l s  f o r  bes t  b i o l o g i c a l  and economic 

r e tu rns .  

Therefore,  an exper iment was conducted a t  Tel Hadya i n  which t h e  

o b j e c t i v e s  were t o  s tudy t h e  e f f e c t  o f  l i v e w e i g h t  a f t e r  lambing, t h e  

l e v e l  o f  supplementary feed ing,  and t h e  r o l e  o f  marg ina l  l a n d  i n  t h e  

n u t r i t i o n  o f  l a c t a t i n g  ewes. The t r ea tmen ts  were as f o l l o w s :  t h r e e  

l i v e w e i g h t s  a f t e r  lambing ( l e s s  t han  42kg, between 43 and 47k9, and 

g r e a t e r  t han  48kg); t h r e e  l e v e l s  o f  f eed ing  d e f i n e d  by t h e  

percentage con t  r i  b u t  i on o f  suppl  ement t o  metabol i zabl  e energy (ME) 

needs ( l ow  = 70%, medium = 100% and h i g h  = 130%); and two management 

systems, access and no access t o  g r a z i n g  o f  marg ina l  land.  The 



e f f e c t  of access t o  marg ina l  l and  was i n t r o d u c e d  t o  t h e  exper iment 

t o  t e s t  whether t h e r e  i s  any b e n e f i t  f rom t h i s  widespread p r a c t i c e .  

Indeed, i n  some cases we b e l i e v e  t h a t  t h e  c o n t r a r y  i s  t r u e :  marg ina l  

l a n d  i s  so poor t h a t  farmers appa ren t l y  fed more t o  ewes which graze 

compared wi - th  penned ewes (Jauber t  and Oglah, 1985). There were 150 

ewes i n  t h e  exper iment.  

The f o l l o w i n g  parameters were measured: ( 1 )  between December and 

May month ly  growth of herbage on t h e  marg ina l  l and  and t h e  amount on 

o f f e r  i n s i d e  and o u t s i d e  p r o t e c t i v e  cages, t h e  cages be ing  r e - s i t e d  

a f t e r  each sampl ing;  ( 2 )  d a i l y  ga ins  o r  losses  i n  l i v e w e i g h t  o f  

lambs and ewes, t h e  l a t t e r  be ing  ad jus ted  us i ng  t h e  da te  o f  lambing 

as a  c o v a r i a t e ;  ( 3 )  m i l k  p roduc t i on  measured a t  weekly i n t e r v a l s  on 

t h r e e  ewes p e r  t rea tment .  To measure m i l k  y i e l d ,  t h e  lambs were 

separated f rom t h e i r  mothers a t  consecu t i ve  m i l  k i ngs  spaced 12 hours 

apa r t ,  and t h e  ewes hand-milked b e f o r e  be ing  suck led  by t h e i r  lambs. 

Res idual  m i l k  ( m i l k  remain ing a f t e r  t h e  hand m i l k i n g )  i s  d e f i n e d  as 

t h e  d i f f e r e n c e  i n  l i v e w e i g h t  o f  lambs b e f o r e  and a f t e r  suck l i ng .  

The main e f f e c t s  - l e v e l  o f  feed ing ,  1  i vewe igh t  group and 

management - a r e  shown i n  Table 58: t h e r e  were no s i g n i f i c a n t  

i n t e r a c t i o n s .  The post - lambing 1  i veweights  o f  ewes a t  t h e  t h r e e  

l e v e l s  o f  f eed ing  were almost i d e n t i c a l ,  so l e v e l  o f  f eed ing  was no t  

confounded by ewe l i v e w e i g h t  a t  t h e  s t a r t  o f  l a c t a t i o n :  one o f  t h e  

ma jo r  o b j e c t i v e s  o f  t h e  exper iment was t hus  achieved. As would be 

expected, ewe l i v e w e i g h t  losses  decreased (P<0.05), and lamb d a i l y  

ga ins  inc reased  (P<0.05), as l e v e l  o f  f e e d i n g  increased.  

I n t a k e  o f  d r y  m a t t e r  and ME (pe r  k g  me tabo l i c  body s i z e )  was 

s i g n i f i c a n t l y  (Pc0.05) l e s s  f o r  t h e  h i g h  l i v e w e i g h t  group t han  f o r  
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t h e  o t h e r  l i v e w e i g h t  groups and t h i s  i s  r e f l e c t e d  i n  t h e  weight  

losses.  Never the less,  lambs from t h i s  group gained we igh t  a t  a  

s i g n i f i c a n t l y  (P<O.05) h i g h e r  r a t e  t han  lambs i n  t h e  o t h e r  

l i v e w e i g h t  t rea tments .  

I n t a k e  o f  concen t ra tes  by penned and g raz ing  ewes were almost 

i d e n t i c a l  bu t  t h e  penned ewes l o s t  more we igh t  (P(0.05) and t h e  

penned lambs ga ined l e s s  weight  (P<0.05) t han  t h e  g raz i ng  ewes and 

lambs. These d i f f e r e n c e s  were s m a l l e r  t han  might  be expected on t h e  

b a s i s  o f  pas tu re  a v a i l a b i l i t y ,  t h e  pas tu re  growing a t  a  r a t e  o f  

6kg/ha d a i l y  over  t h e  whole per iod .  However, i n  December, January 

and February growth r a t e  o f  pas tu re  was c l o s e  t o  zero, w h i l e  i n  

March and A p r i l  i t  was a t  l e a s t  12kg/ha. Since e a r l y  born  lambs 

were t h e r e f o r e  a t  a  d isadvantage compared w i t h  l a t e  born  lambs i t  

was necessary t o  a d j u s t  lamb d a i l y  ga ins  by covar iance.  Ad jus ted  

va lue  a r e  shown i n  Table 58. 

M i l k  y i e l d  o f  ewes was no t  a f f ec ted  by t h e  l i v e w e i g h t  t rea tments  

and t h e  r e s u l t s  were t h e r e f o r e  pooled (Tab le  59). To ta l  m i l k  y i e l d  

f o r  t h e  f i r s t  56 days of l a c t a t i o n  was, on average, 9  percen t  h i g h e r  

i n  t h e  grazed compared w i t h  t h e  penned ewes. A l though n o t  

s i g n i f i c a n t  a t  t h e  l e v e l s  of pas tu re  ava i  1  a b i l i t y  found, t h e  r e s u l t s  

suppor t  t h e  p r a c t i c e  o f  g raz i ng  marg ina l  land.  They a1 so suggest 

t h a t  farmers,  by us i ng  t h e  margina-l land,  a r e  g e n e r a l l y  o b t a i n i n g  

inc reased  p r o d u c t i v i t y  f rom t h e i r  sheep. 

The impor tance o f  measuring res idua1  m i l k  i s  seen s i nce  i t  

represen ts  40% o f  t o t a l  m i  1  k  y i e l d .  However s i n c e  hand-mi'l ked 2 
y i e l d  i s  c l o s e l y  c o r r e l a t e d  w i t h  t o t a l  y i e l d  ( r  = 0.79, P<0.001) i t  

can s t i l l  be used t o  p r e d i c t  t h e  l a t t e r ,  the reby  a v o i d i n g  t h e  need 



Table 59. E f f e c t  o f  management system on t o t a l  m i l k  y i e l d  ( k g )  o f  

ewes o f f e r e d  a  low, medium o r  h i g h  l e v e l  of supp lementary  feed  

d u r i n g  t h e  f i r s t  56 days o f  l a c t a t i o n .  

Leve l  of f e e d i n g  

Low Med i um H igh  SED 

Management system 

Penned 

Graz ing  



t o  measure suck led  y i e l d ,  which i s  l a b o u r  i n t e n s i v e .  It has been 

shown elsewhere t h a t  as few as t h r e e  m i l k i n g s  e a r l y  i n  l a c t a t i o n  can 

be used t o  p r e d i c t  t o t a l  l a c t a t i o n  y i e l d .  Th is  hypo thes is  should  be 

t e s t e d  on e x i s t i n g  ICARDA da ta  and, i f  t r u e ,  used i n  t h e  sc reen ing  

o f  t h e  Tel Hadya f l o c k  f o r  m i l k  p roduc t ion .  

Th is  l a r g e  exper iment  served t o  p r o v i d e  e s s e n t i a l  background 

i n f o r m a t i o n  on t h e  e f f e c t  o f  ewe l i v e w e i g h t ,  l e v e l  o f  feed ing,  and 

management system on ewe and lamb performance. More d e t a i l e d  

analyses, i n c l u d i n g  economic a n a l y s i s ,  should  make i t  p o s s i b l e  t o  

d e f i n e  more c l e a r l y  t h e  optimum cornbi n a t i  ons o f  1  i veweight and 

f eed ing  s t r a t e g i e s  which l ead  t o  t h e  g rea tes t  economic r e tu rns .  

F u r t h e r  s t u d i e s  on t h e  c o n t r i b u t i o n  o f  n a t i v e  pas tu re  t o  

p r o d u c t i v i t y  a r e  c u r r e n t l y  i n  progress (eg  exper iment 2 )  and these 

shou ld  f u r t h e r  h e l p  t o  d e f i n e  t h r e s h o l d  l e v e l s  a t  which pas tu re  

a v a i l a b i l i t y  has a  b e n e f i c i a l  e f f e c t  on m i l k  y i e l d s  and economic 

r e t u r n s .  - E.F. Thomson and F. Bahhady. 

E x ~ e r i m e n t  29:  rotei in sources i n  d i e t s  f o r  

f a t t e n i n g  lambs (Preschedule L19) 

I n t e n s i v e  f a t t e n i n g  o f  1  ambs has become a  widespread commercial 

a c t i v i t y  i n  many p a r t s  o f  Sy r ia ,  p a r t i c u l a r l y  around Aleppo, Hama 

and Homs. D i e t s  c o n t a i n  a  h i g h  con ten t  o f  ba r l ey ,  and a  whole range 

o f  o t h e r  i n g r e d i e n t s ,  depending on p r i c e  and ava i  l a b i  1  i t y  (Nygaard, 

M a r t i n  and Bahhady, 1982). These i n g r e d i e n t s  i n c l u d e  cot tonseed 

meal, wheat bran, cot tonseed h u l l s ,  wheat and vetch g ra i n ,  legume 

st raw,  f i s h  o i  1  , and d r i e d  bread. 



A p i l o t  s tudy  on t h e  f a t t e n i n g  performance o f  Awassi lambs was 

conducted i n  1985. I n  t h a t  s tudy  a d i e t  based on whole-bar ley  

g ra i n ,  soyabean meal and a v i tamin -minera l  mix was used, and male 

lambs gained 250 t o  3009 d a i l y  w i t h  an ex t reme ly  good feed 

convers ion  r a t i o  o f  4 t o  1. However, soyabean meal i s  impor ted 

w h i l e  cot tonseed meal i s  f r e e l y  a v a i l a b l e  f rom t h e  l o c a l  c o t t o n  

produc ing i n d u s t r y .  An exper iment was t h e r e f o r e  designed w i t h  t h e  

o b j e c t i v e  o f  comparing t h e  f a t t e n i n g  performance o f  lambs f e d  d i e t s  

c o n t a i n i n g  d i f f e r e n t  amounts o f  co t tonseed  meal and soyabean meal. 

The exper iment a l s o  gave us t h e  o p p o r t u n i t y  t o  s tudy t h e  e f f e c t  o f  

lamb growth r a t e  d u r i q g  s u c k l i n g  on subsequent growth. 

There were f o u r  d i e t s ,  c o n t a i n i n g  soyabean meal and cot tonseed 

meal i n  t h e  f o l l o w i n g  r a t i o s ,  based on crude p r o t e i n :  100:O (100% 

p r o t e i n  f rom soyabean meal and no p r o t e i n  f rom cot tonseed meal) ,  

67:33, 33:67 and 0:100. The r e s t  o f  t h e  d i e t  comprised whole b a r l e y  

g ra i n ,  chopped b a r l e y  s t raw,  s a l t ,  and d i c a l c i u m  phosphate so t h a t  

d i e t s  were balanced f o r  ME and p r o t e i n .  Each d i e t  was a l l o c a t e d  t o  

n i n e  lamb's, balanced f o r  pas t  n u t r i t i o n a l  s t a tus :  t h r e e  lambs were 

ob ta ined  f rom each l e v e l  o f  n u t r i t i o n  ( low, medium and h i g h )  o f  

Experiment 28. The exper iment was t hus  a f a c t o r i a l  des ign w i t h  f o u r  

d i e t s ,  and t h r e e  p rev ious  growth ra tes .  

The comparison between soyabean meal and cot tonseed meal i n  t h e  

28 and 70 day pe r i ods  a r e  shown i n  Tables 60 and 61  r e s p e c t i v e l y .  

There were no s i g n i f i c a n t  d i f f e r e n c e s  i n  i n t a k e  o f  d r y  mat te r ,  ME o r  

i n  i n i t i a l  and f i n a l  l i v e w e i g h t ,  d a i l y  ga in ,  and feed  convers ion  

r a t i o ,  regard less  o f  which p r o t e i n  supplement was used. There seems 

l i t t l e  doubt t h a t  co t tonseed  meal can rep lace  soyabean meal w i t h o u t  

a f f e c t i n g  lamb performance, a  f i n d i n g  which has impor tan t  



Table 60. Feed i n t a k e ,  growth r a t e  and feed convers ion r a t i o  o f  male 

lambs o f f e r e d  d i e t s  c o n t a i n i n g  v a r y i n g  r a t i o s  o f  soyabean meal and 

cot tonseed meal d u r i n g  a  28 day s t a r t e r  phase. 

Soyabean : cot tonseed r a t i o  

1OO:O 67:33 33:67 0:lOO SED 

Number o f  lambs 

In take :  

Dry m a t t e r  ( g )  

Dry ma t te r  (g/MBS) 

Met. energy (MJ) 

Met. energy (kJ/MBS) 

Crude p r o t e i n  ( g )  

L i  vewei gh t  : 

I n i t i a l  ( kg )  

F i n a l  ( kg )  

D a i l y  ga in  ( g )  
1 

Feed convers ion r a t i o  

1 
Kg feed DM p e r  kg d a i l y  gain. 

Means f o l  1  owed by d i  f f e r e n t  s u p e r s c r i p t s  a r e  s i g n i f i c a n t l y  

d i f f e r e n t  (P~0 .05 ) .  



Table 61. Feed i n t a k e ,  growth r a t e  and feed  convers ion  r a t i o  o f  

ma1 e  lambs o f f e r e d  d i e t s  c o n t a i n i n g  d i f f e r e n t  p r o p o r t i o n s  o f  

soyabean meal and cot tonseed meal d u r i n g  a  70 day f i n i s h e r  phase. 

Soyabean: cot tonseed r a t i o  

100:O 67:33 33:67 0:100 SED 

Number o f  1  ambs 

I n t a k e :  

Dry ma t t e r  ( g )  

Dry m a t t e r  (g/MBS) 

Met. energy (MJ) 

Met. energy (kJ/MBS) 

Crude p r o t e i n  ( g )  

L i  vewei gh t  : 

I n i t i a l  ( kg )  

F i n a l  ( k g )  

D a i l y  ga in  ( g )  
1 

Feed convers ion  r a t i o  

1 
Kg feed DM p e r  kg  d a i l y  gain.  



i m p l i c a t i o n s  f o r  lamb f a t t e n e r s  who can buy l o c a l  m a t e r i a l  f o r  l e s s  

t han  t h e  impor ted  soyabean meal. Indeed, a t  c u r r e n t  p r i c e s  

cot tonseed meal i s  o n l y  50 percent  t h e  p r i c e  o f  soyabean meal. Thus 

a  farmer  who used o n l y  cot tonseed meal would reduce h i s  feed  cos t s  

by about 15 percen t  compared w i t h  a  d i e t  c o n t a i n i n g  o n l y  soyabean 

meal. Since feed  c o s t s  a r e  a  h i g h  p r o p o r t i o n  o f  t o t a l  c o s t s  i n  

f e e d l o t  systems, t h i s  r e d u c t i o n  i n  feed cos t s  would have a  

b e n e f i c i a l  e f f e c t  on o v e r a l l  p r o f i t s .  

The r e s u l t s  a l s o  showed t h a t  l i v e w e i g h t  a t  t h e  s t a r t  and end o f  

t h e  s t a r t e r  (28 days) and f i n i s h i n g  (70  days) pe r i ods  were 

s i g n i f i c a n t l y  (Pc0.05) b e t t e r  when growth r a t e  d u r i n g  t h e  s u c k l i n g  

phase was h i g h  (Tab le  62). O f  more importance, d u r i n g  t h e  f i r s t  28 

days, d a i l y  r a t e  of g a i n  was 15 percen t  h i g h e r  i f  lamb weight  on 

e n t r y  was h i ghe r ,  a  d i f f e r e n c e  which c e r t a i n l y  has economic 

importance. The exper iment c o n f i  rms t h e  e a r l  i e r  r e s u l t  t h a t  feed 

convers ion r a t i o s  o f  3 t o  5  k i l o g r a m  o f  feed f o r  every  k i l o g r a m  o f  

ga in  can be expected f rom male Awassi lambs i n  t h e  weight  range 20 

t o  40kg. These convers ions a r e  about t w i c e  as good as ob ta i ned  i n  

commercial f e e d l o t s .  - E.F. Thomson and F. Bahhady. 



YIELD DECLINE IN CONTINUOUS CROPPING SYSTEMS 

I n  t h e  c o n t i n u o u s  c r o p p i n g  o f  c e r e a l s  t h e r e  i s  a  d i s t i n c t  

r e d u c t i o n  i n  p l a n t  growth and a  lower  g r a i n  y i e l d  compared w i t h  

c e r e a l  grown a f t e r  f a l l o w .  T h i s  " d e c l i n e "  i s  though t  t o  have many 

p o s s i b l e  causes, i n c l u d i n g  r e d u c t i o n  o f  a v a i l a b l e  p l a n t  n u t r i e n t s  i n  

t h e  s o i  1  , a  genera l  l o s s  o f  s o i  1  f e r t i  1  i t y  and s t r u c t u r e ,  d iseases o f  

t h e  r o o t s  and stem bases, i n h i b i t i o n  o f  t h e  growth o f  t h e  c e r e a l  by  

p h y t o t o x i n s  a r i s i n g  f r o m  c e r e a l  r e s i d u e s  (a1 1 e l  o p a t h y )  , poor  

water-use due t o  changes i n  s o i l  s t r u c t u r e ,  and t h e  b u i l d  up o f  

c e r e a l  weed p o p u l a t i o n s .  

The o b j e c t  o f  t h e  p resen t  p r o j e c t  i s  t o  unders tand t h e  causes o f  

t h e  d e c l i n e  under  t h e  r a i n f e d  c o n d i t i o n s  o f  t h e  e a s t e r n  Med i te r ranean  

r e g i o n .  Four r o t a t i o n  exper iments  were a v a i l a b l e  t o  s t u d y  t h e  

d e c l i n e  i n  t h e  f i e l d  and a d d i t i o n a l  exper iments  were s e t  up under 

a r t i f i c i a l  c o n d i t i o n s .  

Experiment 30: F i e l d  studies 

(Preschedule M32) 

The r e s u l t s  g i v e n  i n  t h e  p r e s e n t  r e p o r t  were o b t a i n e d  f rom t h e  

f o l l o w i n g  exper iments  conducted by t h e  Farming Systems Program: 



Experiment A a t  Breda us i ng  bar1 ey, cv. Beecher 

Cropping y e a r  

R o t a t i o n  1981 82 83 84 85 86 

Bar1 ey /Bar ley  B B B B B B 

Bar ley /Fa l  low F B F B F B 

Bar1 ey/Vetch V B V B V B 

Experiment B a t  Breda and Tel Hadya us i ng  ba r l ey ,  cv. A rab i  

Aswad 

Cropping y e a r  

Rot a t  i on 1982 83 84 85 86 

B a r l e y l B a r l e y  B B B B B 

B a r l e y l F a l  1  ow B F B F B 

Bar1 ey/Vetch B V B V B 



Experiment C a t  Tel Hadya u s i n g  durum wheat, cv. Hourani (W ) 
1 

and cv. Sham 1 (W ) 
2 

Cropping yea r  

Rot a t  i on 1981 82 8 3 84 85 86 

Wheat /Wheat W W W W W W 
1 1 1 1 1 2 

Wheat/Fal l ow F W F W F W 
1 1 2 

Wheat /Med i c M W M W M W 
1 1 2 

P lan t  d e n s i t y  dec l  i ned  d r a m a t i c a l l y  (P<0.05) d u r i n g  t h e  f i r s t  2 

months a f t e r  e s t a b l  ishemnt i n  cont inuous monocul t u r e s  of Experiment 

A. I n  Experiment C, es tab l i shment  was s i g n i f i c a n t l y  lower  i n  

cont inuous monocul ture (P<0.05). These r e s u l t s  a r e  ill u s t r a t e d  i n  

Table  63. 



Table 63. Change i n  p l a n t  d e n s i t y  o f  c e r e a l s  (1985186). 

Seed1 i ngs 

Expt Crop e s t a b l i s h e d  as % o f  seed l ings  

% o f  seeds sown which d i e d  l a t e r  

(January)  (March ) 

* 
Ba r l ey  a f t e r  b a r l e y  104 

A Bar1 ey a f t e r  fa1 1  ow 8  5  

Ba r l ey  a f t e r  ve tch  86 

Wheat a f t e r  wheat 

C Wheat a f t e r  f a l l o w  

Wheat a f t e r  medics 

* 
Inc luded  seed l ings  f rom seed not  harves ted  i n  t h e  p rev i ous  year .  

P l an t  h e i g h t  d u r i n g  t h e  months January t o  March was a l s o  lower  

(P<0.05) i n  cont inuous rnonocul t u r e s  t han  a f t e r  fa1  1  ow (Table  64). 



Table 64. P lan t  he igh t  i n  ce rea ls .  

Expt Crop 

Re1 a t i v e  p l a n t  he igh t  ( %  o f  

b a r l e y  o r  wheat a f t e r  f a l l o w )  

(January/March) 

Ba r l ey  a f t e r  b a r l e y  

A Bar ley  a f t e r  fa1  low 

Ba r l ey  a f t e r  vetch 

Wheat a f t e r  wheat 

B  Wheat a f t e r  f a l l o w  

Wheat a f t e r  medics 

Herbage growth a l s o  dec l ined ,  bu t  was improved by a d d i t i o n a l  

f e r t i l i z e r  n i t r o g e n  (Table 65). 



Table 65: P lan t  mass i n  ce rea ls .  

Re1 a t i v e  herbage mass ( %  o f  

b a r l e y  o r  wheat a f t e r  f a l l o w )  

Expt Crop No n i t r o g e n  90 kg/ha 

Ba r l ey  a f t e r  b a r l e y  6 1 

A Ba r l ey  a f t e r  f a1  low 100 

Ba r l ey  a f t e r  ve tch  95 

Wheat a f t e r  wheat 5  2  

B  Wheat a f t e r  f a1  1  ow 100 

Wheat a f t e r  medics 7  3 

There was a  d e c l i n e  ill g r a i n  y i e l d  under cont inuous c ropp ing  

a r i s i n g  v a r i o u s l y  (accord ing  t o  v a r i e t y )  f rom a  r e d u c t i o n  o f  p l a n t  

dens i t y ,  number of t i l l e r s ,  s p i k e  dens i t y ,  number o f  seeds p e r  sp i ke  

and i n d i v i d u a l  g r a i n  mass. Th is  i s  i l l u s t r a t e d  i n  Fig.27 f o r  b a r l e y  

(Exper iment B) . Di f ferences among r o t a t i o n s  a re  s i g n i f i c a n t  f o r  

each component. 

A  s tudy  was made o f  t h e  presence o f  pathogens i n  ce rea l  p l a n t s  

i n  va r i ous  r o t a t i o n s  a t  d i f f e r e n t  t imes  o f  t h e  year .  Species 

p resen t  i n  Experiment A, pathogenic  on r o o t s  and stem bases, were 

Pyrenophora s a t i  va, Fusarium acuminatum and Truncate1 1  a  angustata  ; 

i n  Experiment B  Pyrenophora s a t i  va, Fusar i  um acumi natum and 

Phia lophora ho f fmann i i  ; and i n  Experiment C as i n  Experiment B  p l u s  



Fig.27: The components of g r a in  y i e l d  f o r  ba r l ey  grown in  t h r e e  
r o t a t i o n s :  a f t e r  f a l l ow ,  ba r l ey  o r  vetch i n  t h e  previous 
yea r  (Expr.2, Tel Hadya). 
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Fig.28: I n f l u e n c e  o f  s e l e c t i v e  a n t i f u n g a l  t rea tment  o f  s o i l  
(by  "Ridorn i l " )  on t h e  growth (DM y i e l d )  o f  shoots ( a )  
and r o o t s  ( b )  o f  wheat. 
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Fusar ium oxysporum. Common r o o t  r o t  - t h e  general  browning o f  r o o t s  

and stem bases - was g e n e r a l l y  low, b u t  h i g h e s t  i n  Experiment A and 

lowes t  i n  Experiment C. 

I n  Experiment B a t  Tel Hadya, and i n  Experiment C, common r o o t  

r o t  appeared more seve re l y  i n  con t inuous  monocul t u r e s  than  i n  

c e r e a l s  a f t e r  f a l l o w .  However, t h e  r e s u l t s  i n d i c a t e  t h a t  t h e  

browning o f  r o o t s  can be cons idered as o n l y  a secondary i n f e c t i o n  

r a t h e r  than a f a c t o r  caus ing t h e  dec l i ne .  S t u n t i n g  i s  obv ious l y  a 

c h a r a c t e r i s t i c  symptom o f  t h e  d e c l i n e  i n  a l l  exper iments,  w i t h  t h e  

a d d i t i o n  i n  Experiment B o f  d i s c o l o u r a t i o n  of stem bases and leaves 

(Feb 86, Pc0.05) and i n  Experiment C o f  s t r a i g h t e n i n g  o f  leaves 

(Pc0.05). It i s  hypothes ized t h a t  t h e  t y p i c a l  " d e c l i n e "  symptoms 

which a re  observed a r e  due t o  p h y s i o l o g i c a l  (e.g. n u t r i t i o n  and 

s e l f  -a1 l e l o p a t h y  ) r a t h e r  than path01 o g i c a l  f a c t o r s  ( b u t  see next  

s e c t i o n  ) . 

Cereal c y s t  nematodes (Heterodera spp.) were p resen t  i n  b a r l e y  

t r i a l  s (Te l  Hadya, Breda, Boui de r  and Gherer i  f e )  , especi  a1 l y  i n  

Experiment A where a h i g h  number o f  c ys t s ,  eggs and l a r v a e  occurred. 

I t  would t h e r e f o r e  be wo r thwh i l e  s t u d y i n g  t h e  damage and l o s s  caused 

by them. 

Experiment 31: studies under a r t i f i c i a l  conditions 

(Preschedules 31 and 33) 

More d e t a i l e d  s t u d i e s  of t h e  d e c l i n e  were made i n  exper iments 

conducted under t h e  a r t i f i c i a l  c o n d i t i o n s  o f  t h e  p l a s t i c  house and 

growth chamber. 



When p l a n t s  o f  Arab i  Aswad b a r l e y ,  grown i n  s o i l s  taken  f rom 

con t inuous  monocul ture  were compared w i t h  p l a n t s  grown i n  f a l l o w  

s o i l  , t h e  ' d e c l i n e '  was c l e a r l y  observed. There were s i g n i f i c a n t  

r e d u c t i o n s  i n  p l a n t  s i z e ,  d r y  mass o f  shoots,  and r o o t  s i z e .  By 

c o n t r a s t ,  t h e r e  was 1  i t t l e  dec l  i n e  i n  c u l t i v a r  Beecher: s i g n i f i c a n t  

changes occur red  o n l y  i n  p l a n t  s i z e  and d r y  mass o f  shoots.  The 

d e c l i n e  c o u l d  a l s o  be seen i n  t h e  growth o f  wheat: i n  c u l t i v a r  

Hourani  (Durum Wheat) i t  appeared s t r o n g e r  t h a n  i n  cv. Sham 2 (bread 

wheat)  i n  p l a n t  s i z e  and d r y  mass o f  shoots  (Pc0.05). 

The use o f  d i f f e r e n t  s o i l  and seed s t e r i l i s a t i o n  t r e a t m e n t s  f o r  

s o i l  o f  con t inuous  m o n o c ~ ~ l t u r e  and o f  f a l l o w  gave some s i g n i f i c a n t  
0 

p l a n t  growth e f f e c t s :  f rom u s i n g  steam, and h e a t i n g  a t  85 C f o r  b o t h  

b a r l e y  and wheat r o t a t i o n s  (P<0.05), Ridomi 1  a f t e r  con t inuous  wheat 

(P<0.05), and V i t a v a x  a f t e r  con t inuous  b a r l e y  (P<0.05). Fig.28 

i l l u s t r a t e s  t h e  e f f e c t  o f  t h e  R idomi l  t r e a t m e n t  ( a  f u n g i c i d e  a g a i n s t  

"1 ower f u n g i  " (e.g. P y t h i  um spp) o f  o r d e r  peronospora les  , Worth i  ng 

and Wal'ker, 1983. 

It can t h e r e f o r e  be concluded t h a t  m i c r o b i a l  p o p u l a t i o n s  a r e  

d e t r i m e n t a l  t o  con t inuous  c e r e a l s  - and i n  c e r e a l  a f t e r  f a l l o w .  One 

o f  t h e  " lower  f u n g i " ,  p o s s i b l y  Pythium spp. may be i n v o l v e d  i n  

cont inuous wheat and " h i g h e r  f u n g i  " (e.g. Pyrenophora s a t i  va )  i n  

cont inuous b a r l e y .  - S. Krause., P.S. Cocks and O.F. Mamluk (Cereal 

Program). 



TRAINING 

T r a i n i n g  has an impor tan t  r o l e  i n  t h e  Program's a c t i v i t i e s .  It 

aims t o  improve t h e  t e c h n i c a l  s k i l l s ,  and he lp  c o u n t r i e s  i n  t h e  

ICARDA reg ion  c r e a t e  a cadre of w e l l  t r a i n e d  s c i e n t i s t s  work ing on 

t h e  sub jec t  of pastures,  forages and l i v e s t o c k .  The t r a i n i n g  

o f f e r e d  by PFLP a l s o  seeks t o  ach ieve a network o f  research workers 

w i t h i n  t h e  reg ion.  A t  present  i t  i s  t h e  main out-reach a c t i v i t y  o f  

t h e  Program. 

As f a r  as p o s s i b l e  we at tempt  t o  l i n k  our  t r a i n i n g  t o  our  

research. Th is  i s  p a r t i c u l a r l y  so i n  t h e  i n d i v i d u a l  t r a i n i n g  where, 

i n  c o n s u l t a t i o n  w i t h  n a t i o n a l  programs, we assoc ia te  t h e  t r a i n e e s  

w i t h  p r o j e c t s  of  re levance t o  t h e i r  own coun t r i es  and t o  our  

proposals  f o r  t h e i r  coun t r ies .  A good example i s  t h e  t r a i n i n g  i n  

on-farm research methodology, where we a r e  ab le  t o  t r a i n  t h e  

a s s i s t a n t s  who w i l l  l a t e r  work w i t h  t h e  Program on farmers f i e l d s .  

We a l s o  at tempt ,  as f a r  as poss ib le ,  t o  ass ign  f i e l d  p r o j e c t s  t o  

t r a i n e e s  which are, on t h e  one hand, p a r t  o f  our  main-stream 

research, wh i l e ,  on t h e  o ther ,  complete w i t h i n  themselves, t h e  

t r a i n e e  be ing  i n v o l v e d  i n  t h e  whole research process, p l ann ing  and 

implementat ing t h e  f i e l d  work, ana l ys i ng  t h e  r e s u l t s ,  and w r i t i n g  

t h e  repo r t .  

The f o l l o w i n g  t r a i n i n g  courses were o f fe red  i n  1985/86. 

1. A r e s i d e n t i a l  course of 3 month d u r a t i o n  (March 2 - June 5). 

2. Long-term courses o f  9  months d u r a t i o n  



( a )  seed p roduc t i on  o f  annual medics 

( b )  management o f  exper imenta l  sheep f l o c k s  

( c )  l i v e s t o c k  on-farm t r i a l s  

3. Shor t - term i n d i v i d u a l  t r a i n i n g  courses . 

The res ident ia l  course 

The o v e r a l l  o b j e c t i v e s  o f  t h e  r e s i d e n t i a l  course were f i r s t l y  t o  

improve t h e  capabi 1 i t i e s  o f  j u n i o r  s c i e n t i s t s  f rom deve lop ing  

c o u n t r i e s  i n  t h e  ICARDA reg ion ,  and secondly,  a s s i s t  i n  e s t a b l i s h i n g  

1 i n k s  w i t h  n a t i o n a l  programs. 

Ten t r a i n e e s ,  f rom 8 c o u n t r i e s  ( S y r i a ,  Egypt, Pak is tan,  Sudan, 

South Yemen, E t h i o p i a ,  I r a n  and China),  p a r t i c i p a t e d  i n  t h e  course, 

which covered f i e l d  and l a b o r a t o r y  techniques i n  t h e  breeding,  

agronomy and u t i  1 i z a t i o n  o f  forages,  t h e  l e y  fa rm ing  system, 

b i o l o g i c a l  n i t r o g e n  f i x a t i o n ,  improv ing  l i v e s t o c k  n u t r i t i o n ,  

marg ina l  - land improvement, qua1 i t y  assessment o f  forages and g raz i ng  

management. 

Each p a r t i c i p a n t  was assigned a smal l  exper iment which was 

superv ised by a s e n i o r  s c i e n t i s t .  De ta i  1 s a r e  g iven  i n  Table 63. 
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Long-term courses 

One o f  t h e  ma jo r  c o n s t r a i n t s  r e s t r i c t i n g  t h e  use of annual 

medics i s  t h e  l a c k  of exper ience i n  seed p roduc t ion .  A l o n g  t e r m  

t r a i n i n g  course,  f r o m  November 1985 t o  J u l y  1986, w i t h  one t r a i n e e  

from T u n i s i a  and 2  f rom S y r i a ,  concen t ra ted  on p r a c t i c a l  aspects  o f  

medic seed p r o d u c t i o n ,  i n c l u d i n g  sowing, use of h e r b i c i d e s ,  t h e  

e f f e c t  of g r a z i n g  and h a r v e s t i n g ,  and use of t h e  s u c t i o n  harves te r .  

The r e s u l t s  of t h e  research  component of t h e i r  s t u d i e s  a r e  r e p o r t e d  

i n  Exper iment 26. 

One t r a i n e e  f rom S y r i a  was t r a i n e d  from November 1985 t o  J u l y  

1986 on t h e  management o f  exper imen ta l  sheep f l o c k s - m i l  k i n g ,  

weigh ing,  feed ing ,  keeping records ,  and r e p o r t i n g  r e s u l t s .  The 

r e s u l t s  o f  h e r  work a r e  r e p o r t e d  i n  Exper iment 9. 

A t r a i n e e  from S y r i a  s t u d i e d  method01 ogy of 1  i v e s t o c k  on-farm 

exper iment  f rom January t o  J u l y  1986. He worked w i t h  exper iment  7. 

Short -term courses 

A T u n i s i a n  t r a i n e e  s t u d i e d  b i o l o g i c a l  n i t r o g e n  f i x a t i o n ,  and t h e  

p r o d u c t i o n  of r h i z o b i a .  The s p e c i f i c  prob lem was l a c k  o f  n o d u l a t i o n  

by Hedysarum carnosum, an annual legume of v a l u e  i n  t h e  d r y  areas of 

T u n i s i a .  

Another T u n i s i a n  was t r a i n e d  on b r e e d i n g  methods and s e l e c t i o n  

c i t e r i a  i n  f o r a g e  legumes. He w i l l  i n i t i a t e  a  f o r a g e  b r e e d i n g  

program i n  T u n i s i a .  



Three demonst ra tors  from Tchreen U n i v e r s i t y  were t r a i n e d  f o r  one 

week on sc reen ing  f o r  d isease and nematodes i n  fo rage  crops, q u a l i t y  

assessment o f  forage,  and b i o l o g i c a l  n i t r o g e n  f i x a t i o n  r e s p e c t i v e l y .  

These courses a r e  designed t o  f i t  s p e c i f i c  needs of n a t i o n a l  

programs and a r e  u s u a l l y  i n i t i a t e d  a t  t h e i r  request.  I n  1985186 

t h e r e  were t h r e e  such courses. - A.M. Abd E l  Moneim 
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