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The Center and its Mission 

The I nternat iona l  Center for Agr i cu l tu ra l  Resea rch i n  the Dry Areas ( I CARDA} was 
estab l i shed in  1 977 to undertake resea rch re levant to the needs of deve loping 
countr ies and specif i ca l ly for the ag r icu ltura l  systems in  West Asia and  North Afr i ca .  
T he overa l l  object ive of the  Center i s  to contr ibute towards increased agr icu lt u ra l  
prod uct iv ity, thereby i ncreas i ng the ava i lab i l ity o f  food i n  both ru ra l  and u rban 
a reas, and thus improv i ng the econom i c  and soc ia l  we l l-be i ng of people.  

The Center focuses ma i n ly on  wi nter ra in fa l l  area s with 200 to 600 mm annua l 
ra i nfa l l .  Where appropriate, resea rch a l so covers env i ronments with monsoon 
ra i nfa l l  o r  i r r igat i o n .  

I CARDA i s  a wor ld  center fo r t h e  improvement o f  bar ley, lent i l ,  a n d  faba bea n ;  
a n d  a reg iona l  center for t h e  improvement o f  wheat , ch i ckpea , farm ing  system s ,  
past u re and forage crops, and l ivestock. Tra i n i ng agr i cu ltura l  resea rchers from 
deve loping cou ntr ies i s  an  i mportant component of I CARDA's act i v it ies. 

I CARDA i s  one of 13 i nternat iona l  .resea rch centers rece iv ing support from 
donors th rough the Consu ltat ive G roup on  I nternat iona l  Agr i cu ltura l Resea rch 
(CG IAR}. CG I AR, an associat ion of governments, organ izat ions ,  and pr ivate 
foundat ions ,  supports agr icu l tura l  resea rch wor ldwide to improve food prod uct ion 
in  deve loping cou ntr ies. 
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Editorial 

I ncreas i ng ly  l arger vo lu mes of i nformat i o n  are being constant ly generated by agr icu l
tu ral research i nst itut ions a l l  over the wor l d ,  but a cons iderab le  proport ion o f  t h i s  
i nformat ion  often fai l s  t o  reach the  sc ient i f i c  com m u n it ies, part i cu l ar ly i n  the 
deve lop ing cou ntr ies. The major  reason is that the com m u n icat ion  channe ls  are not 
wel l  developed and somet i mes not eas i ly access i b l e  to many of the sc ient i sts  i n  
deve lop ing  cou ntr ies. T h e  i nternat iona l  ag r icu l tural resea rch centers are among 
the major  producers of new k nowledge, but face the cha l l enge of co m m u n icat ing  it  
to nat i o nal  programs for use i n  im prov ing  food prod u ct i o n .  

T h e  major  object ive o f  I CA RDA's  Cereal I mprovement .Prog ram i s  t o  i ncrease the 
product iv ity and y ie ld  stab i l ity of bar ley, d u r u m  wheat, and bread wheat in rai nfed 
areas. The Prog ram has produced a su bstant ia l  amou nt of research resu lts appl i cable 
to many of these areas, and i s  str iv ing  to d i ssem inate the resu lts to co l leagues i n  
nat ional programs t h rough severa l  methods .  T h e  most im portant method i s  the 
i nternat iona l  n u rsery system wh ich  prov ides broad-based germp lasm to nat ional  
programs for test i ng  and use .  The i nternat iona l nu rser ies data returned to !CA R DA 
are analyzed and the  resu lts  prompt ly sent back to nat i ona l  programs. Th i s  method 
has been extremely u sef u l ,  as ev i dent from several new cereal var iet ies recent ly 
released. by nat ional programs.  

Tra i nees from nat ional  programs come to I CARDA every year for vary ing periods 
o f  t i me to ga i n  k nowledge in var ious  aspects of cerea l i m p rovement research and to 
share the i r  experiences w i th ! CA R DA scient i sts. Scient i sts  from nat iona l  programs 
and ! CA RDA exchange v i s its d u r i n g  the  crop season to share the i r  k nowledge and 
expert i se in hand l i ng spec i f i c  resea rch problems. The Cerea l Program organ izes, 
from t ime to t i me ,  scient i f i c  meet i n gs, worksho ps, and  conferences on var ious  topics 
to b r i ng sc ient ists  together from d i fferent cou ntr ies to enable persona l  i nteract ion 
and i nformal d i scussions .  

We are p leased with  the i ncreas i ng interest of readers in  RACH I S ;  the last i ssue 
had to be repr inted to meet the i ncreased demand. Readers are inv ited to send u s  
the ir  suggest ions  t o  make th i s  pub l i cat ion more usefu l .  
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REVIEW ARTICLE 

Improving Wheat and Barley Production in  
Moisture-L i111iting Areas 

* 
J . P. S RIVASTAVA a nd M .D .  W I NS LOW 
Cereal Improvement Program, /CARDA, P.O. Box 
5466, Aleppo, SYRIA 

In the  past, efforts of  govern ments a nd i nternatio
n a l  agencies to increase cerea l p roduction focused 
o n  high-ra infa l l  and ir rigated a reas. Low-ra i n fa l l  
a reas rema i ned neglected , because the potent i a l  
prod uctiv i ty gain f rom these a reas was less. Data 
from ! CA RDA m u l ti location t r i a l s  i l l u strate t h i s  
situation .  (Ta b le  1 ) .  Responses t o  o pt i m u m  rates 
of  ferti l izer and herb icide ranged from 50% 
increase at the d r iest sites to 1 30% i ncrease at the 
wettest s ites. Although the  practices were prof ita
ble in a l l  tests ,  t hey gave the greatest retu rn  in the 
higher-ra i n fa l l  a reas ( I CARDA 1 983) . 

Yet, i n  West Asia and North Africa , it i s  in low
ra i n fa l l  a reas that the major  hectareage and pro
duction occur .  N i nety percent of the bread wheat 
(Triticum aestivum L.) crop in the M idd le East-

North Afr ica reg ion  i s  ra in fed (250-650 mm a n nua l  
p recipitat ion )  w i th  about 50% of it  rece iv i ng  l ess 
than  400 mm ( I CARDA 1983) . Over 95% of the 
durum wheat (Triticum durum L.) crop is rainfed ; 
and it is grown at lower rainfa l l  leve l s  (250-500 
mm) than bread wheat (Srivastava 1984) . O n ly 
6% of the bar ley (Hordeum vu/gore L.) crop in the 
region is i r rigated , the remainder being grown 
u nder margina l  rainfed co nditions (200-450 m m ) ,  
u su a l l y  on  poor soi l s  a n d  w ith l imited management 
(Srivastava 1 97 7 ) .  

However, t h e  demand fo r increased cereal 
prod uct ion in the  reg ion  contin ues to rise with the 
ra pid l y  growi ng popu l at ion .  As a resu l t ,  l imited 
foreign exchange m u st be u sed for pu rchas ing 
i mported cerea l gra i n .  Many cou nt ries subsidize 
the price of bread and pay low prices to the farmer 
for his g rain; practices which placate the u rban 
consu mers but reduce the incentive for greater 
farm i n puts  and prod u ct ion .  However, govern
ments are begin ning to rea l ize that the need for 
in creased cerea l prod uct ion  within the regio n is 
acute and centra l  to their long-term objective of 
ach ieving se l f-su ffic iency. 

Table 1. Yield response and profitabil ity of ferti l izer and herbicide use on cereals  at six dryland sites in 
northern Syria during 1982/83.1 

Total DMY with (t/ha ) 

Rainfall Local Recom.2 
Location (mm ) Crop Pr act. Pract. Rate3 

Jind i ress 4 1 7  Bread wheat 3 . 79 8.80 3 .03 
Kafr Antoon 34 1 Bread wheat 3 .57  6 .36 2 .23 
Tel Hadya 323 Durum wheat 3 .58 5 . 7 1  4 .21  
Breda 2 85 Ba r ley 1 . 14 2 .23 1.54 
G hrer ife 232 Bar ley 1 .55 2.93 1.78 
Khanasser 295 Ba r ley 1 . 70 2 .40 1 .32 

1. Sou rce: Farmi ng Systems Program data ( I CARDA 1 983) . 
2 .  Reco m mended practices are n it rogen a nd phosphorus app l i cat ion  a nd herb i c ide u se ( leve l s  of applica

t ion  vary with the site) . 
3 .  Rate of retu rn = i ncreased revenue/add itiona l  costs. 

* Left ! CA R DA in 1 984. 
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Nat iona l  research programs are now look ing  
earefu l ly a t  the  vast potent ia l  o f  the prev iou s ly  
neglected ra infed a reas to i ncrease cerea l produc
t ion. I nternat iona l  Ag r i cu l tu ra l  Research Centers 
are now tu rn ing their attent ion to subs istence 
farmers i n  ma rg i n a l ,  low- ra in fa l l  a reas who h ave 
not benefited much f rom the i m proved tech nology 
designed for i rr igated areas.  The ra i nfed sector 
shou ld  become the centerp iece of futu re p rogress 
in  increas ing cerea l prod uct ion . 

Characteristics of Rainfed Cereal Production 

The dom i nant featu re of r a i n fed a reas is the i r 
i nsu ff i c ient and var iab le  mo i stu re supp ly .  Th is h as 
a d i rect effect of reduc ing the ava i l ab i l i ty of water 
to the growing crop and many i nd i rect effects 
wh ich lower crop y ie ld .  The so i l s of r a i n fed a reas 
are often sha l low and stony and  have coar se 
textu re with lower water-hold i ng  capac ity.  They 
are less product ive and , hence, have low organ ic 
matter contents. T h i s  resu lts i n  high p H ,  low 
microb ia l  act iv i ty ,  and low nutr ient ava i l a b i l ity .  

The  effects of  reduced b iolog ica l  prod uct iv i ty of 
the ra in fed areas on the agr icu l t u ra l  system of 
those areas can be descr i bed as  a "v i c ious c i r c l e" 
wh ich keeps y ie lds  low.  The farmers have l ess 
money to i nvest in improved ma nagement pract i 
ces, hence y ie lds  rema in  depressed . T he h i gh va r i a 
b i l ity in  amount a n d  t i m i ng o f  ra i n fa l l  a d d s  a 
com ponent of r i sk to the farmer .. These factors 
d i scou rage the farmer from investing in i m proved 
management techn iques. To stab i l ize h i s i ncome, 
he often seeks non-fa rm emp loyment wh ich resu Its 
in a f u rther decrease in farm-management act iv i ty .  

Clea r l y ,  soc ioeconomic  factors are i ntertw i n ed 
with b iolog i ca l  ones i n  exp l a i n ing the low- i n put 
nat u re of r a i n fed cerea l agr i cu l tu re. I f  govern
ments are determ i ned to i ncrease prod uct ion from 
these a reas, they m ust offer economic  i ncent ives 
and he l p red uce the f i nanc i a l  r i sk of d ry l and 
far m i ng .  Th i s  pa per desc r i bes a pproaches towar d s  
overcoming the b io log ica l  l im itat ions t o  h igher 
y ie ld  i n  ra infed cerea l s .  

Improved Practices 

Obvious ly,  substant i a l  y ie l d  i ncreases can be  
ach ieved despite low ra i n fa l l  t h rough the u se of  
im proved pract ices i n  r a i n fed areas .  S ix  pract i ces 
are d i scussed wh ich have shown pro m i se based on 
resea rch i n  the I CARDA reg ion .  

N itrogen and Phosphorus Ferti l izers 

Fert i l izers he l p correct the  i nherent ly  low nutr ient 
content in many of the soi l s  in ra i nfed areas. 
Fert i l i zer req u i rements are a l ways s ite-spec if ic ,  
depen d i ng on the geolog ica l  as  we l l  as  cropp ing 
h i story of the soi l ,  both factors i nteract i ng with 
r a i n fa l l .  Therefore,  few genera l izat ions about 
spec i f i c  l eve l s  of appl i cat ion can be made without 
so i I tests or crop-response t r ia I s . 

However ,  from resea rch i n  northern Syr ia i t  
seems that  n it rogen i s  more often l i m i t i ng i n  
wetter ra i n fed a reas, and  phosphoru s  i n  d r ier areas 
(Tab le  2) . H igh r a i n fa l l  l eads  to i ncreased crop 
ext raction of N and  leach ing  of N below the root 
zone w i th  resu l tant  N def ic iency to the crop. Low 
ra i nfa l l  resu lts  i n  the accu m u l at ion of n i trate i n  the 
u p per so i l  l eve l s  (30-80 cm)  wh ich may be the l im it 
of the wett i ng front.  T h i s  i n creases the amount of 
N i n  the root zone,  reduc ing  N stress i n  such areas. 
Converse ly ,  i ncrea sed m i crob iolog i ca l  act iv ity and 
orga n i c  matter content and  more favorable pH of 
wetter so i l s  often i ncrease phosphorus ava i l a b i l i ty .  
Low-ra i nfa l l  so i l s  w i th  h igher pH tend to have l ess 
ava i l ab le phosphorus and hence show l a rger 
responses to P fert i l i zers .  

Table 2.  Sign ificance of effects of n itrogen and 
phosphorus ferti l izers on grain yields in d ifferent 
rainfal l  zones, from combined analysis of on-farm 
trials in Syr ia, 1982/83 season.1 

Number Average 
of annual 

sites ra infa l l  N itrogen Phosphorus 
(mm ) 

F rat ios 2 
5 > 350 67 .4  n s  
6 250-350 1 3 . l  n s  
6 > 250 6 .3  2 1 . 1  

1 .  Sou rce : I CARDA Cerea l I m provement Prog
ram/Syr i an  M i n i st ry of Agr i cu l t u re and Agrar
ian Reform On-Farm Ver i f icat ion Tr ia l s  
Report ,  1 982/83 sea son . 

2. F rat ios shown are s i gn i f icant at 5% leve l ,  
n s  = not s ign i f i cant .  

Phosphorus st i m u l ates root growth and enhances 
col d  tolerance i n  the cerea l p lant ,  and these 
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consequent ly  increase the amount of water ava i l a
b le  to the pl ant and st imulate vigorous winter 
growth .  Transpirat ion efficiency (grams of d ry 
matter produced per unit of water t ranspired )  i s  
h igher in w inter when atmospheric evaporat ive 
demand is low; hence a larger amount of d ry 
matter i s  produced with l im ited water supply. 

N itrogen enhances canopy growth as well as root 
growth. The l a rger canopy covers more of the 
previously bare so i l  surface. As a result, l ess mo is
ture is l ost th rough evaporation from the  so i l ,  and 
more is used th rough t ransp i rat ion by the  plant 
{Cooper et al. 1983) . The result  is greater d ry
matter product ion and h ence h igher yie ld. 

There is  a fear that fert ilizer use (especia lly 
nitrogen) 1in d ry years  may lead to rapid cons1.,1mp
t ion of l i m ited so i l  moisture, increasing crop stress 
dur ing l ater stages of the· growth. T h is could 
reduce ke rnel weight and yield, as well  as seed 
qua l ity, However, our t r i a l s  in ·the Med iterranean 
c l imate of norther.n Syr ia  have not substant iated 
t h is fear .  Even in d ry yea rs with appropriate 
fert i l izer rates, l osses in kernel weight h ave not 
exceeded 10% wh i l e  yields were increased substan
t ia l ly (M.D. Winslow, unpubl ished data ) .  

Further evidence o n  t h e  potent ial o f  enr iched 
so i l  fert i l ity towards increasing yie lds in d ry a reas 
comes from stud ies of crops growing on ant h i l l s  
(Weltzien and Srivastava 198 1 ) .  T h e  activity of 
ants (Messor spp.) in accumulating o rganic matter 
into ant h i l l s great ly  increases ava i labl e  phospho rus 
and m inera l  nitrogen l evels; so crop growth in these 
spots is v igorous, even in bar ley-growing a reas w it h  
less than 300 mm annua l ra infa l l. Y ie lds  o n  these 
spots were found to be 1 8 1  to 448% that of the 
surround ing farmers'  f ie lds. Despite lush, vigorous 
ea r ly growth, there was no reduct ion in kernel 
weight in bar ley (We l tzien and Zak louta 1980) . 
Data co l l ected by M.D. Wins low ind icated t hat 
kernel weight of durum wheat grown in an ant h i l l  
with 159 m m  ra infa l l  w a s  37% greater than o f  the 
non-fert i l ized farmers' crop in the surround ing 
f ie ld (Table 3). Apparently, crop stress dur ing 
gra in fi l l  was less ins ide than outside the ant h i l l .  
Better crop nutr i t ion may have a l lowed greater 
root growth,  and hence made more water ava i l able 
to t he crop. However, i t  must be caut ioned that 
fertil izer add i t ion a lone does not increase produc
t ivity to the l eve l s  found in ant h i l l s, and has not 
been found to increase kernel weight e ither. 
Neverthe less, the  evidence from our t r ia l s  in t h e  
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Table 3. Yield and yield components of durum 
wheat grown outside and inside an anthi l l  in a 
farmers' field near Hegla, Syria, 1 983/84 season. 
(Total season rainfall was 1 59 mm). 

Location 

Outside 
anth ill 

With in 
a,nth ii I 

LSD (0.05) 

Grain 
yield 

(kg/ha) 

175 

317 

Heads/ 
m2 

8 1 .0 

24.3 

Seeds/ 
head 

8.1 

34.1 
9.7 

Mean 
KWT 

28.4 

38.9 
5.9 

Med iterranean c l imates does not substantiate 
undue concern over kernel weight losses caused by 
appropriate fert ilizer applicat ion in ra infed areas, 
as long as  cult ivars of appropr iate matur ity dura
t ion are used . 

Fallowing, Moisture Conservation, and Rotation 

A properly-managed fa l low system can increase 
total product ivity and also stab i l ize product ion 
over years. Proper fa llow management invo lves the 
use of t il lage techniques wh ich increase the  infi ltra
t ion rate of water during the  w inter and by crea
t ing a "mulch," reduce so i l  evaporation dur ing the 
summer. By such met h ods, 20-30% of the  ra infa l l  
of  the  fallow season can be conserved. Such 
techniques contr ibuted to  large yie ld increases 
when introduced in Turkey (USAI D/Oregon State 
University 1975) .  

In extremely l ow-ra infall a reas (less than 300 
mm),  fal l owing fa ils to store much moisture, 
especia l ly if so i l s  are sha l low, coarse-textured, and 
stony, as they often a re. Neverthe less, fa l lowing 
d ramat ically increases yie ld (Table 4). 

The reasons for the low yie ld of continuous 
bar ley and large yie ld increase due to fa llow are 
not completely known; they cannot be accounted 
for by moisture conservat ion a lone. Accumulation 
of m ineral nitrogen and phosphorus must play a 
role, but add it ion of t hese e lements to cont inuous 
barley st i ll fell far short of the  performance of 
fa llow (Table 4). One h ypothesis i s  that there may 
be phytotoxic compounds fo rmed dur ing the 
incomplete breakdown of bar ley residues, and 
fa l low a l lows completion of the breakdown 
process. 



Table 4. Barley productivity when grown continu
ously or in rotation with fallow or vetch, with and 
without NP ferti l izer, Breda, Syria.1 

Crop 

80/81-81 /82 

Bar ley/bar ley 
Fal low/bar ley 
Vetch/bar ley 
LSD (0.05) 

Total OMV of barley 
(kg/ha) 

Without 
N P  

1 300 
3700 
2380 

740 

With 
N P  

2790 
5 250 
2890 a 

1 .  Ra i nfa l l  was 292 and 324 m m  for 1980/8 1  and  
1981/82 seasons, respect ive ly .  Data col lected 
by Fa rming Systems Program ( ! CARDA 1 982) . 

a .  The vetch crop rece ived no fert i l izer . 

Break ing the cont i nuous cerea l rotat ion w i th  a 
legume crop i ncreases bar ley y ie ld  (a l t hough not 
as much as fa l low ing)  w ithout caus ing  the l and  
to s i t  i d l e  every other year (Tab le 4) . Legu mes 
provide va l uable forage i n  the typ ica l  cerea l - l ive
stock farming systems of the M id d l e  East and 
North Africa. Further research i s  needed to 
ident i fy appropr iate legume spec ies and  c u l t ivars 
for the reg ion and the most eff i c ient i nocu l u m  
systems to enhance n i t rogen f i xat ion ( I CARDA 
1983) .  

Early Planting 

Trad it iona l ly ,  farmers w i th  weed problems use t.he 
f i rst ra ins to germ inate the weed seed and then  
destroy the  seed l ings by p low i n g .  T h i s  may push 
the date of p lant ing th ree to e ight  weeks l ater than  
norma l ,  forcing rap id crop development and g ra i n  
f i l l  u nder moisture stress after the spr ing  ra i n s  h ave 
stopped . Ear ly  p lant ing ,  comb i ned w i th  her b i c ide  
use, i f  weeds are a prob lem, g i ves effect ive weed 
control wh i l e  a l lowing  a longer and more favorab le  
per iod for crop growth and development .  Consis
tent, l arge yield i ncreases have been atta i ned w ith  
th i s  practi ce (Jordan M i n i stry of Agr i cu l t u re/ 
Un iversity of Jorda.n/I CARDA 1 984) . 

Proper fallow management for mo ist u re conser
vat ion can conserve su ff ic ient  so i l  water to 
germinate and establ ish the  cerea l crop before the  
f i rst ra i ns (USA I D/Oregon State U n ivers i ty 1 9 75) . 
Th is  i ncreases the stab i l ity of the cerea l prod uct ion 

system by a l low i ng p l ant ing based on ca lendar date 
rather than on  ra i n fa l l .  I t  a l so i ncreases y ie ld. by 
extensiing the length 9f the  grow i n g  seaso.n wh i ch 
ensu res v igorous w i nter root i ng and top growth 
before the onset of the

. 
d r y  spr i ng  season .  

. 

Weed Control 

Weed control d u r i ng  the ea r ly  part of the grow ing  
season is  essent i a l  for  h igh cereal y ie lds . I t  a l lows 
ea r ly  p lant i ng ,  an advantage d i scussed above. New 
short-strawed cerea l cu l t ivars w i th  erect leaves are 
less compet i t i ve w i th  weeds because t hey fa i l to 
shade them out so wel l as do trad i t iona l  c u lt ivars. 
Hence, weed control  becomes more i m portant i f  
less compet i t ive c u lt ivars a re i n t rod u ced . 

Dri l l  Seed ing 

Dri l l  seed i ng reduces gaps in the  sta nd , a l low i ng 
complete exp lo i tat ion of so i l  nu t r i ents by the crop. 
Phosphorus  fert i l izer can be p laced in a band near 
the  seed by d r i l l i ng ,  decreas ing t h e  rate of P f i xa
t ion .  Dr i l l  seed i ng  is  of g reatest advantage in h igh
ra i nfa l l  areas (300-650 m m ) .  where heavy ea r ly  
ra i ns germ i n ate the  crop u n i form ly. 

I n  the  d r ier  ra i n fed a reas ( l ess than  300 mm) , 
the va lue  of d r i l l i ng  has not been consistent 
(Jordan  M i n i st ry of Agr i cu l tu re/U n iversity of 
Jord an/ ! CARDA 1 984) . I n  these a reas, a r i sk is  
created by d r i l l  p l acement of a l l  the  seed at one 
dept h .  E a r l y  r a i n s  w h i ch germ i nate the seed may 
be fol lowed by periods of d rought wh ich can k i l l  
much  o f  the crop. Deeper d r i l l i ng  i s  necessa ry i n  
such a reas t o  ensu re that on ly  heavy ra i n fa l l  w i l l  
cause the wett ing  front to reach and germ i nate the  
seed . I mproved fa l low tec h n i q u es for mo ist u re 
conservat ion wou ld reduce the r i sk of d r i l l  seed ing  
and he l p take  advantage of i t s  benef its. 

I n  such a r i sky s i tuat ion ,  b roadcast i n g  prov ides a 
measu re of i n su rance because it d i st r i bu tes seed 
t h rough a range of depths  i n  the so i l .  L ight  but 
repeated ra i ns w i l l  ger m inate the u pper seed s, 
a l low i ng them the  advantage of ea r l y  estab l i sh ment 
and g rowth. I f  u nusua l  d roughts shou ld  k i l l  these 

seeds, those at the lower depths can  st i l l  germ i nate 
a 'nd grow when ra i ns resume.  The re lat ive i nsensit i 
v i ty  of  cerea l y ie l d s  to p l an t  popu l at ion density 
( ! CARDA 1 982) he l ps compensate for t h i n  stands 
as long as la rge patches of barren so i l  are not 
present .  
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Improved Varieties 

Breed ing programs h ave developed· ·h igh-yie ld ing 
variet ies for i r r igated areas, but l itt le  impact has  
been made on the  low ra infa l l (< 300 mm) agro
ecosystems. Improved var iet ies sel ected under 
opt i mum cond it ions o ften lack res i stance to the  
stresses encountered in  ra infed envi ronments. An 
example is  the  two-row bar ley var iety ER/Apam 
wh ich outyie lds  the local  check under favorab le  
grow ing cond it ions but  fa l l s beh ind in  marginal 
envi ronments (Tables 5 and 6) . The b io log i ca l  
reason f o r  t h is genotype/envi ronment interact ion is 
not known. H owever ,  data in Table 6 ind i cate that 
more than j ust d rought resistance i s  invo lved , 
because the location effect was far greater than 
that  of  supplementary i r r igat ion in increa sing the  
y ie ld  of ER/Apam (Tab l e  6) . As ment ioned 
ea r l ier ,  low-ra infall areas suffer f rom a complex of 
def ic iencies and stresses, of wh i ch  low m o i sture 
supply is only one. Damage caused by severe 
co l d ,  poo r  germ inat ion and estab l ish ment , poor 
root g rowth , and ineff i c ient nut r ient uptake could 
be other reasons for poor perfo rmance in such 
env i ronments. 

Table 5. Grain yie lds of E R/Apam barley 
compared to local check varieties in high- and low
rainfal l  barley areas in Syria, 1982/83 s�son.1 

Grain yield 
(kg/ha) 

Rainfall E R/ Local LSD 
Site (mm ) Apam check2 (0.05) 

Shei kh 
M i sk ine 380 495 1 3625 672 

Sa raqeb 340 3839 340 1 ns 
Mus l i m iyeh 3 1 7  3 1 88 3078 ns 
Hememeh 224 1JU6 1 448 1 80 
Tel Khuddar  1 86 859 995 230 
Ch inchar  1 89 250 7 1 4  1 85 

1 .  Source : I CARDA Cereal I mprovement Prog
ram/Syr ian M inist ry of Agr iculture and Agrar
ian Reform,  On-farm Ver i f icat i on Tr ials Report , 
1 982/83 season. 

2 .  The loca l  check was "Ara b i  Ab ied" in the f i rst 
th ree sites and a c l ose ly rel ated var iety , "Arab i  
Aswad " in the  second th ree sites. 
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Table 6. Yields of local (Arabi Abied ) and im
proved (ER/Apam) barley varieties at two moisture 
levels in two locations in Syria, 1983/84. 

Location 

Tel Hadya 

Breda 

Total 
water1 
(mm) 

250 
350 
250 
350 

Arabi 
Abied E R/ Apam 

2795 
3475 
1387 
2344 

(kg/ha ) 

3802 
3970 

974 
1 9 15 

1 .  Ra infa l l  plus i r r igat ion. Va lues are pred icted 
from l inear regress i on from a l ine-source spr ink
ler exper iment . 

The development o f  short-statu red modern 
cerea l cu l t iva rs made poss ible  the app l i cat i on o f  
h igh rates of i r r igation and fert i l izer without 
lodging problems, and was a breakth rough for high
input agr i cu l ture .  However ,  low-ra infa l l  cond it ions 
prevent these cu l t ivars f rom express ing the i r h igh 
y ie ld  potent i a l .  I n  add it ion, short  stature has 
severa l negat ive s ide-effects in l ow- input cerea l  
management systems. I t  is  associated with short 
co leopt ile length , and the consequence can be a 
reduct ion in pl ant emergence and stand density 
when the seed is sown deep-a necessa ry pract i ce in 
areas p lagued w ith drought at p l ant ing t i me 
(Bhardwaj 19 78) . Short stature and erect leaf 
growth reduce co mpet it ion aga inst weeds and 
ther.eby increase the need fo r herb ic ide,  wh ich may 
be unava i l ab l e  to poo r  farmers. Short cul t ivars 
may have plant he icflt red uced so great ly under 
low-ra infa l l  cond it ions that mechanica l  harvesting 
is d i ff i cult  and seed is lost .  As a result ,  trad itiona l 
t a l l  var iet ies are st i l l  g rown in most o f  the ra infed 
hectareage of the Midd l e  East and N o rth  Afr ica .  

Loca l cu l t ivars are often genet ica l ly d iverse, and 
conta in ind iv idual plants w i th  resi stance to 
d i fferent st resses l ikely to p l ague the  crop ir, 
d i fferent years .  T h i s  gives these va r iet ies a 
measure of buffer ing to envi ronmenta l  fluctua
t ions. Divers ity with in  the loca l  bar ley var iet ies 
grown in Syr i a  and Jordan for seed dormancy, 
verna l izat ion requirement , and maturity date has 
been observed (Weltz ien 1 982) . I nvest igat ions of 
d ivers ity with in the "Haurani" f:ui um wheat 
va r i ety are be ing pursued at I CA RDA. These local 



var ieties can serve as donors  for d i f ferent k ind s o f  
stress-resistance genes .  When comb ined w ith t h e  
h igh-yield potent i a l  and d i sease and insect 
resistance of modern cu lt iva rs ,  these stress-res i s
tance tra its can contr ibute to increased adaptat ion 
and yie ld stabi l ity o f  new cu lt ivars,  wh i le ma inta in
ing h igh-yie ld potenti a l  wh ich can be expressed in 
favorable years .  

The super io r  perfo rmance of  loca l  var i et ies 
under stress cond it ions can be attr ibuted to the i r  
long h i sto ry o f  selection (by nature and by man) in  
those stress envi ronments. Breeders can use the 
same system, i.e., to select and test advanced I ines 
in the environments for wh ich they a re intended if 
the newer var iet ies a re to su rpass the loca l  ones and 
ach ieve a h igh level of y ie ld stabi l ity. 

Evidence of spec i f ic adaptat ion in breed ing 
nu rse r ies is  ind icated in Tables 7 and 8. Tab l e  7 
compares the performance of ! CA RDA advanced 
d u r u m  breed ing l ines w ith that of the loca l  var iety 
"Hau ran i ," under l ow-ra infa l l  and supplementa ry 
i r r igat ion cond it ions. Entry 1 17 per fo rmed we l l  in 
a l l  tests,  whereas entry nu mber 607 only d id we l l  
i n  h igh -ra inf a l l  o r  supplementa ry i rr igat ion t r i a l s .  

Table 7. Grain yield performance, as percent of 
the local check "Haurani," and rank in the trial 
(parentheses) of two contrasting durwn wheat l ines 
in three environments differing in rainfal l  and loca
tion, in two seasons. 1 

Environment2 

Entry 
number Season R F  S I R  TB 

Percent of  Hau rani  
( rank out of 259 entr ies) 

1 1 7 82/83 1 36 (2)  1 28( 1 8) 129 (34)  
8 1 /82 1 24 ( 1 ) , 1 44 ( 1 2) 

607 82/83 103(202) 1 29 ( 13) 1 43 (  1 1 ) 
8 1/82 98(2 17) 150( 1 )  

1 .  Sou rce : ! CA RDA ( 1 983) .  
2 .  R F  = Ra infed (339 and 324 m m  i n  1 9 8 1 /82 

and 1982/83, respective ly) ; S I R =  supplementa
ry i r r igat ion (tota l  water inc lud ing ra inf a l l  = 
450 mm ) ;  TB = Terbo l (approx i mately 650 mm 
ra infa l l ,  both yeras) . R F  and S I R t r i a l s  were 
conducted at Tel Hadya, Syr i a ; TB t r i a l at 
Terbo l ,  Lebanon. 

Table 8. Number of bread wheat l ines yielding 
significantly h igher than the widely-grown check 
"Mexipak" in prel iminary and advanced yield trials 
under rainfed and supplementary irrigation condi
tions at Tel Hadya, Syria, 1982/83 season. (Total 
number of l ines tested is given in parentheses) .1 

Type of 
yield trial 

Prel i m inary 
Advanced 

Condition of yield test 

Rainfed2 

9(858) 
0( 176) 

Supplementary 
- irrigation2 

9(396) 
17(176) 

1. Sou rce : I CARDA ( 1 983) . 
2. Rainfa l l  d u r ing the season was 324 mm.  Supple

mentary i r r i gation increased tota l water suppl ied 
to 450 mm.  

I f  se lect ion and test ing had been cond ucted only in 
h igh-m o i sture env i ronments ,  both entr ies ( 1 17 and 
607) wou ld  have been se lected . However , entry 
607 wou ld have been d i sappo inting when released 
to fa rmers  who grow d u r u m  wheat ma inly in low
ra infa l l  envi ronments. Thus, se lect ion and testing 
shou Id be done und er the range of cond itiO\ns 
expected to be encountered by the released 
va r iety . If th i s  i s  done, adapted l ines such as entry 
1 1 7 w i l l  be ident i f i ed . 

The same situation a r i ses in bread wheat tr ia l s  
(Table 8) . Seventeen l ines in the advanced yie ld 
tr i a l s  were found to y ie ld  h igher than the widely
adapted check "Mex ipak" under  supplementary 
i r r igat ion, but none d id so under ra infed cond i
t ions. Newer germpl asm emerg ing from the 
prog ram has been sel ected under a w ide range of 
env i ronments, and nine l ines (from the prel im inary 
yie ld tr ia l )  performed better than Mex ipak under 
both ra infed and supplementary i r r igation 
cond itions. 

The types of stresses encountered under ra infed 
cond itions are many and complex.  I dea l ly, 
research sho u l d  be car r ied out to develop rapid, 
inexpens ive se lect ion techniques to identi fy 
resi stant genotypes. Indeed , the deve lopment of  
such techniques shou ld  be an i mportant phase of  
p l ant breed ing resea rch (Boyer 1 982).  

I n  the meant ime,  the breeder shou ld continue to 
use mu lti location sel ect ion and yie ld testing in the 
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specific envi ronments for  wh ich the  crop i s  
intended . Loca l ly-adapted cult iva rs should be 
useful as parent mater i a l  in such breed ing prog
rams, as ment ioned ear l ier . 

The va lue of  using l oca l ly-adapted mater i a l  in 
the breed ing program in Jord an for low-ra infa l l  
a reas i s  i l lustrated in Table 9 .  The  Dier  A l l a  l ines 
were d eveloped in ch rono logica l sequence by 
crossing and se lect ing w it h i n  loca l ly-adapted 
Jord an ian l ines of the  Haurani type. The f i rst 
re lea se from th i s  program was Dei r  A l l a  2. Later , 
the  introduced h igh-yie ld ing va r iety, Stork ,  gave a 
y ie ld  advantage over Dei r A l l a  2. However ,  
subsequent releases of the Dei r  A l l a  ser ies h ave 
performed· better than Stork wh i le ma inta ining the  
des i rable character i st ics of the  loca l va r iet ies (tal ler  
stature, better weed compet i t ion ,  eas ier ha rvest ing, 
more co ld to l erance, super io r  germ inat ion at d eep 
pl ant ing, and exce l l ent gra in qua l i ty. 

Improved var iet ies for ra infed cond i t ions are 
expected to cont r ibute sign i f icant ly to product iv i 
ty gains in the M idd le  East-North Afr ica reg ion .  
I mproved cu ltura l  pract ices coupled w ith super io r  
va r i et ies w i l l  give interact ive o r  synerg ist ic effects 
in add ition to the independent effects of these 
factors (Bo lton 198 1 ) .  An integrat ive approach i s  
necessary to ach ieve max i mu m  results in increa s ing 
ra infed cerea l product ion. 

Table 9. Yields of loca l ly-improved (Deir Al la 
l ines)  and an introduced-improved (Stork ) durum 
varieties, expressed as percentage of Deir Alla 2. 
Average over three seasons (79/80, 80/81, and 
81 /82) in Jordan. 1 

Cultivar 

De i r  A l l a  7 
Dei r  A l l a  6 
Dei r A l l a  5 
Dei r  A l l a  2 
St_ork 
Hauran i 

Zone A2 

1 26 
1 13 
100 
1 1 1  

Percent 

Zone B3 

109 

100 
105 
1 0 1  

1 .  Source : Jord an M in i stry o f  Agr iculture/Univer
sity of Jordan/ICARDA, 1984. 

2 .  Sites with long-term mean seasona l ra infa l l  
> 350 m m .  

3.  Sites w ith  l ong-term mean seasona l r a infa l l  
between 250 and 350 mm.  
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RESEARCH AND PRODUCTION 

Barley Lines Resistant to Corn-Leaf Aph id 
(Rhopa/osiphum maidis F itch )  

S.S. S I N G H ,  Mahabal  RAM, a n d  Ram S I N G H  
All India Coordinated Barley Improvement Project, 
(/CAR}, IA RI, Regional Station, Karna/, India 

Corn - l eaf  aph id (Rhopa!osiphum maidis Fitch)  i s  
a n  econom ica l ly i mportant pest o f  bar ley i n  I nd i a .  
W ith t h e  deve lopment of  n ew h igh-yie ld i n g  
va r iet ies  of  h u l l - less ba r l ey i n  which growers i n  
d ry land  a reas have sta rted show i n g  g reater i nterest , 
contro l o f  th i s  pest has  become much more 
i mportant. 

More than 6000 germplasm access ions  are 
ava i l a b l e  in the Germplasm Co l l ect ion  Evaluat i on  
U n it o f  t he A l l Ind i a  Coord i nated Ba r l ey 
I mprovement Project, Ka rna  I .  The present study 
was u nd ertaken to ident i fy res istance sou rces f rom 
thi s  co l lect ion ,  so t hey co u l d  be ut i l ized in  the 
d eve lopment of commerc i a l  h i gh-yie ld i ng ba r l ey 
var iet ies . 

A screen ing  t r i a l  was sown with 657 germp l a sm 
access i om (606 h u l l ed and  5 1  hu l l - l ess) i n  the 
th i rd week of November 1 983 at the exper i m enta l  
fa r m s  of Al l Ind ia Coord i nated Bar ley I mprove
ment Project, I A RI, Reg iona l  Stat i o n ,  Ka r n a l .  
P lots were 4 m l o ng ,  a n d  each had two rows o f  
ba r l ey placed 20 cm apart. Fou r  i nfector  bo rder  
rows o f  Karan-8 (hu l l - l ess, h i ghly su scept ib le  to 
aph id )  were sown a round the t r i a l  to encou rage 
corn- leaf aph id  i nfestat io n .  The t r i a l  was u n i 
formly fert i l ized w ith 100 k g  N a n d  60 k g  P2 Os/ 
hecta re. Three i r r igat ions  were appl ied to m a i n t a i n  
h u m i d ity su i tab le  fo r heavy aph i d  i nfestat i o n .  The 
seaso n was very favorab le  for  aphid  mu lt ip l icat i on ; 
a l most every plot had a h igh aphid i n festat ion .  

T h e  aph id s  appea red i n  the f i r st week of  J a n uary 
a nd the infestat ion  reached a peak i n  the f i rst week 
of February, but started d ec l i n i n g  in the f i rst week 
of March as the crop sta rted matu r i ng .  The 
i ntensity of i n fect ion  was record ed on i nd iv i d u a l  
p l a nts  th ree ti mes a t  7-day i nterva l s  beg i n n i ng f rom 

1 4  February 1 984. The  average o f  the l ast two 
observat ions  was u sed to a ssess the react ion  of the 
germp l asm mater i a l .  The  access ions  were grouped 
i nto th ree c l asses :  res i stant ( R) wh ich i ncl uded 
complete ly aph id -f ree p l ants and p l ants with 5-10 
aph i d s ;  moderate ly res i stant  (M R) wh ich i nc l uded 
p lan ts with 20-30 aph id s  w ith a tend ency to bui ld  
up but caus ing on ly neg l i g ib le  da mage ; and 
su scept i b le  (S) w h i ch i n c l uded the p l ants show ing 
heavy i n festatio n w ith severe d amage without 
much gra i n  fo rmat i o n .  The resu l t s  are presented i n  
Tab le  1 .  

Table 1. Classification of barley germ plasm 
according to aphid (Rhopalosiphum maidis Fitch) 
reaction. 

N umber Reaction to aphid 
of l ines 

Type screened s MR R 

· H u l l ed 606 1 5 6  307 143 
6-rowed 5 1 3  1 1 7 267 1 29 
2-rowed 93 39 40 14 
H u l l - l ess 5 1  
6-rowed 49 6 3 1  12  
2-rowed 2 0 2 0 

In h u l l ed bar l ey, 22 s ix-rowed res i stant l i nes 
were fou nd to have des i rab le  p l ant  type with good 
agro n o m i c  tra i t s .  Accord ing  to Ram ( 1 983) , 
res i stance i s  a d igen i c  character governed by two 
recessive genes (s1 a nd s2 ) i n  the homozygous 
cond i t i o n ,  wh i l e  the h u l l ed character i n  bar ley is  
monogen i c  in nature and is  contro l l ed by a 
d o m i na nt gene ( H ) .  Thus, the i n corporat ion of 
res istance to aph ids  in the h u l led bar ley i s  not a 
d i f f i cu lt task. Murty et al. ( 1 968) reported EB 92 1 
(hu l l ed )  to be h ig h ly res i stant a nd th i s  l ine  has 
been extensively u sed as  a so l e  sou rce of aphid 
res i stance. But th is u n ique sou rce cou ld  eas i ly 
become i nef fect ive i f  n ew v i ru lent b iotypes 
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deve l op. I f  genes fro m the resistance sources 
ident if ied in th i s  study are d ifferent from those of 
EB 92 1 ,  the chances for the deve lopment of  new 
v i ru lent biotypes become smal l er. 

The moderate ly res i stant l ines from si x-rowed 
mater ia l  had good p l ant type. Moderate resistance 
( M R) i s  d ue to the presence of a s ingle d o m inant 
gene in the homozygous (S 1 S 1 s2 s2 or \ s1 S2 
s2) or  heterozygous  (S1 s1 s2 s2 , s1 s1 ::i2 s2 ) 
cond it ion ( Ram 1983). 

Out of the 12 resi stant l ines in h u l l - less ba r l ey, 
nine were h igh ly resistant and w ith good agrono
m ic  characters .  These were : EB 1 13, EB 137 ,  EB 
1 46, EB 1 79, EB 391 .  EB 455, EB 628, EB 707 ,  
and EB 709. These genotypes a re u sefu l donor 
pa rents for transferr ing the res istance genes to 
h igh-yie ld ing h u l l - less var i eties .  

With the identif icat ion of  these resistant h u l l - less 
l ines, the incorporation of res i stance into hu l l - l ess 
va r iet ies i s  ea sier than with the h u l l ed va r iety EB 
92 1 wh ich was the only ava i l ab le  source of  
resistance . 

I n  crosses of  EB 92 1 w ith h u l l - l ess bar ley,  the 
chances of  recover ing promising h u l l - less 
recombinants w ith bu i lt- in resistance to aph ids  
were low because h u l led i s  dom inant over h ul l -less. 
Furthermore, EB 92 1 is a poo r  combiner. Now 
w ith the  identif ication of d iverse sou rces of  
resistance w ith d ifferent geograph ic  or igin, genes 
for h igh yie ld as we l l  as resistance cou ld  be 
si mu ltaneous ly inco rporated into new bar ley l ines. 
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Grain Yield and Qual ity Character istics of 
T riticale Strain N I  AB-T-183 

M .  S I DD I QU E  SAD IQ,  M .  SALEEM , and 
Sarda r  MOH AM MAD 
Triticale Improvement Program, NIA B, P. O. Box 
7 28, Faisalabad, PA KISTA N  

Tr it ica l e  i s  a man-made crop d er ived by crossing 
wheat ( Triticum) and cu lt ivated rye (Seca/e). 
Although good t r it ica l e  var i et ies have been 
d eveloped w h ich y ie ld  equa l  to o r  h igher than 
bread wheat var iet ies ,  i mprovement in their test 
weight has  been very s low ( Z i l l insky and Borl aug 
197 1 ) .  T h i s  study was condu cted to eva luate the 
yie ld ing ab i l ity and qua l ity character i st ics of an 
e l ite tr it i ca l e  stra in in compar i son w ith bread 
wheat cu ltivars. 

Materials and Methods 

The exper imenta l  mate r i a l  compr i sed 13 
advanced l ines/var i et ies of bread wheat developed 
at the Wheat Research Institute, Fa i sa labad , and 
one tr it ica l e  stra in, N IAB-T- 1 83 evo lved at N I AB, 
Fa isa labad. A l l  entr ies were eva l uated for their 
y ie ld  potent ia l  in the M icro Ea r ly Y ie ld  Trials 
carr ied out d u r ing 1982/83 under i r r igated 
cond itions at 1 4  locations in the Punjab province. 
The tr i a l s  were l a i d  out in a randomized co mplete 
block d es ign w ith fou r  repl i cations and a plot s ize 
of 30 m2 . N itrogen and Phosphorus ferti l izers 
were app l ied at seeding at the rates 100 kg N/ha 
and 75 kg P2 0s/ha,  respect ive ly .  

The y ie ld  perfor mance of N I A B-T- 183 was a l so 
eva l u ated in compar i son w ith the d rought
resi stant bread wheat var i ety Lya l lpu r-73 in 
Macro Y ie ld  Tr i a l s  at s ix  sites in the ra infed areas 
of Attack, Jhe l u m, Rawa lpind i ,  and Guj rat 
d i st r icts d u r ing the same yea r .  Fert i l izer rates of 
75, 50, and 25 kg/ha of N ,  P2 Os, and K, 
respective ly, were used at the seed ing ti me. 

The qua l ity character i stic.s of N I AB-T- 183 and 
Lya l lpu r-73 were stud ied .  Protein est imates were 
made by M icro Kje lda h l  method and am ino acid 
spectru m  was deter m ined by E.E .L. Model 193 
H igh Speed Amino Acid Ana lyzer .  A factor of 
5. 7 at 1 2% mo i sture content was u sed to convert 
nitrogen to prote in (Tkach uk 1969) .  Chapatis 
were prepa red out of a 100% who le  ground gra in 
fo l lowing loca l ly-adapted method. Scor ing of 



qua l ity character i st ics was made by a pane l  o f  
15  judges. 

Results and Discussion 

1. Yie ld  and  adaptat ion  

Under  i r r igat i o n, NI AB-T- 1 83 y ie lded (42 1 3  kg/ha )  
sign i f icantly h igher than  a l l  other  entr i es except 
Pak 8 1  (4139 kg/h a ) .  The  percentage i n c rease i n  
yie ld o f  NI AB-T-1 83 over other adva n ced l i nes/ 
var ieties of bread wheat ranged between 1 .8 and 
32.9 (Table 1 ) .  

Table 2 i nd icates that N I A B-T-183 s ign i f i ca nt ly 
outyie lded Lya l lpur-73 under r a i n fed cond itio ns. 
The percentage i nc rease in gra i n  y ie ld  of  N I A B-T-
1 83 ra nged from 7.5 to 15.4.  NIAB-T-1 83 y ie lded 
consistently h igher at a l l  the locat ions ind i cat ing its 
h igher yie ld potenti a l  and w ider adaptati o n  over 
the var iety Lya l lpur-73. 

Among the y ie ld  components 1000-kerne l  
weight pl ayed a n  i mportant ro le  i n  i n crea s i ng the 
y ie ld  of tr it ica le .  S i m i l a r  results have been repor
ted by Zi l l insky ( 1974) ,  Gustafson a n d  Qua lset 
( 1975), and  Qualset et al. ( 1976) . 

2 .  Qua l ity character i st ics  

As compared to Lya l lpur-73, N I A B-T-183 had 
h eavier  gra ins, whereas Lyal lpur-73 showed 
sign i f icantly h igher test weight and· f lour extract ion  
rate (Tab le  3) . NI AB-T-183 showed h igher prote i n  
content a s  wel l a s  am ino  ac ids suggesti ng its 
i mproved nutr itiona l  va lue. These f i nd i ngs are i n  
agreement w ith those of  V i l legas et al. ( 1968) a nd 
Ka ltsi kes ( 1973) . 

Chapatis prepa red f rom a 100% tr it icale flour of 
N I AB-T-1 83 were of acceptable standard (Table 4); 
Lovrenz et al. ( 1972) and Tsen  et al. ( 1973) 
reported s i m i l ar results. 

Table 1 .  Yield performance of N IAB-T- 1 83 in comparison with advanced l ines/varieties of bread wheat in 
Panjab province, 1 982/83. 

Advanced I ines/ 1000-kernel Yield 1 
% increase 
in yield of 

varieties weight (g) (kg/ha) N IAB-T-183 

N I A B-T- 1 83 48. 1 42 13 
Pak-81 45. 1  4 1 39 1 .8 
Chenab 79 39.7 4017 4.9 
V .8 1599 4 1 . 2  401 4  5.0 
V .8 1 589 42.9 3962 6.4 

V . 136 1  42.0 3650 15.5 
V.5685 44.5 361 1 16.3 
WL.7 1 1  39.9 3602 17.0 
V .5890 38. 1 3595 18.0 
V .79138 4 1 .5 3558 18 .4 

V .80200 40.8 35 1 2  20.0 
V . 8 1 597 44.6 3407 23.7 
V .80237 37.6 3303 27.6  
V . 6 1 632 43.9 3 1 70 32.9 

LSD (5% ) 3.4 137 
( 1  % ) 4 .6  181  

1 .  M ea n  over  14 l ocations. 
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Table 2. Yield performance of N I AB-T-1 83 and Lyallpur-73 under rainfed areas, 1 982/83. 

Location N I AB-T-1 83 

Attock-Changi 4500 
Kot Sar ing 4300 
Jhe lum-Dhud i a l  4800 
Guj r anpind i 5000 
Rawalpind i-Rawat 4850 
Gujarat-Chak Murtaza 4500 

Mean 4658.3 
LSD (5% ) 

( 1  % ) 

Table 3. Qual ity characteristics of N I AB-T-1 83 
and Lyallpur-73, 1 982/83. 

Characteristic N IAB-T-1 83 L yal lpur-73 

Kernel hardness Med ium ha rd Hard 
1 000-kernel weight (g) 45.3 4 1 . 1  
Test weight (kg/b l )  8 1 .8 84.9 
Flour yie ld (% ) 65.0 68.0 
Protein content (% ) 13.4 9.3 

Amino acids  (mg/1 00 mg of sa mple) 
Aspart ic acid 0. 70 0.49 
Threonine 0.40 0.33 
Serine 0 .54 0.4 1 
G luta m ic acid 3.37 2 .91 
Pro l ine 0.50 0 .78  

G lyc ine 0.48 0.42 
A lanine 0.4 1 0.36 
Val ine 0.52 0.46 
Meth i onine 0 .22 0 .20 
l so leuc ine 0.55 0.34 

Leu c ine 1 .02 0 . 78 
Tyros ine 0.25 0 . 1 5  
Phenyl a l anine 0 .81  0 .51 
Lysine 0.40 0.36 
H i st i d ine 0 .29 0 .28 
Arginine 0.66 0.50 
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Yield (kg/ha)  
% increase in yield 

Lyal lpur-73 of N IAB-T-183 

4 1 00 9.8 
4000 7.5 
4300 1 1 .6 
4400 13.6 
4275 13.5 
3900 15.4 

4 1 62.5 
1 29.0 
202.3 

Table 4. Chapati-making qual ity of some bread 
wheat and triticale cu ltivars, 1 982/83. 

Cultivar 

Bread wheat 
Lya l lpur-73 
Pb-8 1 
Pak-81 

Tr it ica l e  
NIAB-T- 1 83 
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An Approach to Breed Dwarf High-Yield ing Hul l 
less Barley Varieties 

Mahaba l RAM 
/A RI, Regional Station, Karna!, IND/A 

Very few reports a re ava i l ab le  on the systemat ic 
approach to breed ing h igh-yie ld ing h u l l - l ess bar ley 
var ieties. Accord ing to Chod kov ( 1959) , G B- 1 8, a 
hul l -less bar ley var iety developed in the USS R ,  was 
product ive , ea r ly-matu r ing, and to lerant to d rought 
and soi I sa l inity. 

With the increased production of wheat in I nd ia ,  
bar ley i s  f ind ing pl ace as an ani ma l  feed and i n  the 
brewing industr ies, but it sti l l  rema ins a staple food 
gra in in the a reas predom inated by poor agricu l 
tura l  prod uctivity due  to low fert i l ity and stress 
cond it ions. 

Efforts, therefo re, were concentrated to 
breed ing h igh-yield ing var iet ies of h u l l - less bar l ey 
with wide adaptab i l ity and good to l erance to the 
major  d i seases and pests. 

Thi s  study was designed to compare the 
performance of hu l l - less bar ley l ines with that of  
trad it iona l  hu l l ed bar leys. 

Materials and Methods 

Four ta l l  h u l l - l ess bar ley germplasm mater i a l s  viz. 
E B-7508, EB-7742, E B-7576, and Puskin and th ree 
dwarf genetic stocks viz. Azam (dwarf-1 } ,  Azam 
(dwarf- 1 3 ) ,  and RDB-1 were u sed in th i s  study. 
The cu ltivars E B-7508 and EB-7742 are two-row., 
and EB-7576 and Puskin are six-row exotic h u l l
less co l lections ; Azam (d 1 )  and Azam (d 1 3 )  are 
ind igenous natu ra l  dwarfs obtained from eastern 
Uttar Pradesh .  RDB-1 is an ind uced mutant of  
RS-17 developed at  Durgapura ( Raj asthan) . 

Crosses were made in 1976/77 at HAU , H i ssar .  
The F 1 and der ived segregating generat ions were 
advanced th rough the generat ion breed ing method.  
For  advancing the breed ing mater i a ls,  two crops 
were grown per year :  a winter crop at Karna l 
and an off-season (su mmer) crop at Wel l ington, 
N i lg i r i  h i l l s. I n  the F 5 ,  the uniform l ines selected 
were ma inta ined separate ly w ithout b u l k ing, and 
seed was m u lt ip l ied in su mmer  1979 at Wel l ington 
for nat iona l - leve l  t r i a l s .  

Init i a l ly, f ive h igh-yie ld ing dwarf  h u l l - less l ines 
v iz .  Karan-3 ,  Karan-4, Karan- 1 6, Karan-18 ,  and 
Karan- 19 were se lected , on the basis of thei r  
genetic homogeneity, for t h e  I nitia l Eva l uation 
Tr i a l  a l ong with 29 ta l l  l ow-yie ld ing, l odging
suscept ib le  h u ll- l ess l ines. A h u l l ed ,  ta l l  var iety 
'Jyoti ' and a newly re leased h igh-yie ld ing dwarf 
wheat var iety 'HD-2009' were inc l uded as checks. 
Th i s  t r ia l  was cond ucted at six l ocations under 
i r r igation. On the basis of overa l l  performance, 
only 10 entr ies were promoted to the Uniform 
Regiona l Tr i a l s  cond ucted du r ing w inter 1981 at 
seven locat ions under i rr igat ion, and f ive l ocations 
under ra infed cond itions. 

Var iety tr i a l s  were conducted u sing a 
random ized block design w ith four  repl icat ions. I n  
t h e  I nit i a l  Eva l u at ion Tr i a l s, p lot size was 5 x 1 .38 
m2 with six rows, but in the Uniform Regiona l 
Tr i a l s, p lot s ize was extended to 5 x 2. 76 m2 and 
nu m ber of rows was doub led ( 1 2  rows). The rows 
were 23 cm apart in a l l the tr ia l s .  Fert i l i zers were 
appl ied at the rates of  40 kg N, 20 kg P2 0s , and 
20 kg K1 O/ha in the In iti a l  Eva luation Tr i a l  and at 
the rates of  60, 30 , and 20 kg/ha in the Uniform 
Regiona l Tr ia l .  
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Results 

1 .  Breed ing  Strategy 

Out of a dozen crosses of hul l - less germplasm 
mater i a l s  with hul led Azam (d 1 ) ,  Azam (d 3 ) ,  a nd 
RDB- 1 ,  wh ich were used a s  donors  for  dwarf i n g  
genes, on ly  f ive crosses were prom i s i ng :  RDB-1 x 
EB-7576, Azam (d1 ) x EB-7576, Azam (d1 3 ) x 
Pusk i n ,  Azam (d1 ) x Puski n ,  a nd Azam (d1 3 ) x 
Puskin . 

Rea liz i ng that l odg ing, low yie l d ,  and hul l ed 
grains are the majo r l imiting factors to ba r l ey c u l t i
vation i n  I ndia ,  sel ection was d i rected towa rd s 
iso l ation of  h u l l - l ess genotypes wh ich are semi
dwarf/dwarf ,  with stiff st raw,  synch ro nous  til ler 
ing ,  s ho r t  t hick da rk-green steep ly inc lined l eaves, 
long spikes, bo ld  amber g rain s ,  and high grain : 
straw ratio . 

However, in  crosses of  h u l l ed with h u l l - l ess 
genotypes, se lectio n of desirab le  p lant types was 
hindered by the monogenic d o m i na nce of h u l l ed 
grain character over h u l l - less and eart hy-g reenish 
grain co lo r  over amber .  F u rt h ermore,  h u l l - l ess 
genotypes again seg regated fo r hard th  reshab i I ity vs 
free-t h reshing in t h e  ratio n 3 : 1 ,  red ucing t h e  
pro po rtio n of  desirab le  h u l l - l ess genotypes in  
the F 2 a nd other segregating generatio ns .  Again , 
the  se l ectio n of  genotypes with high harvest i ndex 
was c u l led down with the earthy-green ish grain 
co lor .  However ,  this was overco me by the  
bipa renta l/ interpopu l ation mat i ng and  by i nducing  
I B-65 and  other  gen otypes in crosses having free 
th reshabi l ity a nd a mber bo ld  g ra i n s .  

Hu l l - l ess l i nes Kara n-3 and Ka ran-4 [ Azam (d1 ) 
x EB-7576 ] , Kara n - 18  [Azam (d1 ) x Pusk i n ] , 
Ka ran- 1 9  [ Azam (d ) x Pusk i n ] , and  Kara n- 1 6  
[Azam ( d  1 ) x EB-75 J6 x Rhizo M utant  1508 ] were 
found pro misi ng. Amo ng these, Karan-4 a nd 
Ka ran- 1 9  a re sem i -dwarf with lodg ing  resistance ; 
Karan-3, Kara n - 1 6 ,  and Karan - 1 8  are dwarf  
cu l t ivars w i th  st iff  s t raw,  a nd t hey a l l  possess sma l l ,  
thick,  da rk  green , erect leaves with wh eatish 
(a mber) , hard grains .  The spikes are long with 
wel l -deve lo ped awns  and remain erect at matu rity .  
A l l  the  five lines are to l erant to  yel low ru st 
(Puccinia striiformis) and leaf  spot (He/minthospo
rium gramineum ) but  susceptib l e  to smut (Usti!ago 
sp . )  and corn- leaf aph id s  (Rhopa/osiphum maidis ) .  
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2. Performance under I r r igated Cond i t ions  
( 1979/80) 

Out of 36 entries, Karan-3 ,  Karan-4 ,  Ka ran- 16, 
Kara n - 1 8, and Kara n - 1 9  (at Karna l ) ,  BH-503 and 
BH-504 (at Hissa r ) ,  P-4 1 4, P-427, and P-428 (at 
Pusa) outyie lded a l l  t h e  other  var iet ies. Moreover, 
some of these outy ie lded the wheat check 
'HD-2009. ' 

Based o n  the i r  y ie ld  performance in 1979/80 
(Tab le  1 ) ,  these entr ies were promoted to the 
U nifo rm Regiona l  T r i a l s  conducted in 1 980/8 1 
in  which t h e  ta l l  va riet ies BH -503 and BH-504 
(Hissa r ) .  P-4 1 4  a nd P-427 (Pusa) lodged bad ly 
fo l lowing t h e  nitrogen a p p l ica t ion .  However , 
Karan - 1 9 ,  Kara n- 1 8 , Kara n-3,  Karan-4,  and Karan-
16  o utyie l ded 'Jyoti ' at Ka rna l ,  Ka npu r ,  Chande
shwar ,  and Deo ria as  wel l as  'H D-2009 ' at Hissa r ,  
Bawa l ,  and Deor i a  (Tab l e  2 ) .  

3.  Performa nce u nder  R a i n fed Cond itions  
( 1 980/8 1 )  

The semi-dwarf h u l l - l ess va riety,  Karan - 19 ,  out
yie lded the others  at Ka rna l ,  Kanpu r ,  Chande
shwar ,  a nd Deoria , fo l l owed by Karan - 18 ,  Karan-3,  
and  Karan-4 (Table 3 ) .  Accord ingly,  Ka ran - 1 9  a nd 
Karan-4 were reco mmended for commercia l 
cu ltivatio n u nder  rain fed condit io n s  i n  the  
Gangetic P lain and  the remaining th ree cultiva rs are 
u nderway for re lease .  'Jyoti ' a nd H D-2009 gave 
signif icant ly higher gra i n  y ie ld s  at H issar on ly  
(Ta b le  3 ) ,  which indicates tha t  h u l l - l ess ba r l ey 
va rieties may perfo rm equ a l ly we l l  u nder rainfed 
cond itions  as  com pa red to h u l l ed bar ley va rieties .  

Discussion 

Ava i l abi l i ty of the  natu ra l  mutants  Azam (d1 3 ) 
and Azam (d1 ) from the loca l  co l l ectio ns of 
eastern Uttar Pradesh have opened new prospects 
for bar ley improvement .  R DB-1  is a good sou rce 
of dwarfness, but  d war fing in this va riety might be 
lin ked with sma l l  spike, and as a resu l t ,  recovery of  
d esirab le  p l ant types may be l imited f rom crosses 
w it h  this va riety. 

Eva l uation of the  yie lding a bi lity of the dwarf 
and sem i-dwarf h u l l - l ess var iet ies deve lo ped using 
dwarfing genes indicated that u nder  low-to
mod erate fert i l ity condit io ns ,  new hu l l - l ess barley 



Table 1. Grain yield (q/ha) of new h igh-yielding dwarf hul l-less barley varieties under low fert il ity irrigated 
conditions ( 1979/80) .  

Location 
Variety 

Kamal Hissar Pusa Azamgarh Deoria Sabour  

Karan-3 1 9 .02 32 .50 18 . 1 2  1 8 . 9 3  24.82 1 6.03 
Ka ran-4 24.46 33 .47 28 .68 1 7 .86 25 .36  15 .  76  
Karan- 1 6  23 .55  34.03 23 .55  2 1 . 1 7  26 .74  1 3 .86 
Karan - 18  29 .35 36 .00 3 7 . 74 1 8 . 99 2 7 . 7 2  1 8 . 2 1 
Ka ra n - 1 9  28.99 33 .97  30.50 24.44 30 .30 1 9 .02 

BH-503 1 9 .02 35 .33 1 6 .00 1 2 . 3 1  1 8 .48 
BH-504 1 4 .86 26 .56 2 7 . 78 1 8 . 76 9 .93 7 . 6 1  
P-4 1 4  1 8 .48 28. 1 0  36.23 1 2 .98 1 5 . 5 1  
P-428 10 .02 1 7 .29 3 7 . 74 14 . 5 1  1 5 .22  1 8 . 7 5  
H D-2009 24.09 32 .02 3 2 . 9 1  1 6 .94 23 . 1 9  18 .48 

LSD (5% ) 2 .67  3 . 38 5 .80 7 .69  5 . 76  4 .59 

Table 2. Grain yield {q/ha) of new h igh-yield ing hu l l -less barley var ieties under moderate-ferti l ity irrigated 
conditions ( 1980/81 ) .  

Location 
Variety 

Kamal Hissar Bawa I Kanpur Chandeshwar Deoria Pusa Mean 

Karan-3 52 . 1 7  23 . 1 5  32 . 1 3  33 .94 34.42 28.86 25 . 2 7  34. 28 
Karan-4 45 . 1 7  29 . 1 9  33 .45 34.54 34. 1 8  28 . 1 4  3 7 . 5 6  34. 60 
Karan- 1 6  5 1 .53  23 .75  34.54 3 2 . 6 1  34.54 29 .23  37 .92  34.87  
Karan - 18  46.50 22 .95 34 .30 33 .82 35 . 1 4  29 .95 42 .87  36.08 
Karan - 19  52.90 29.89 33 .33 35 .02 36 .23  3 1 .40 38.4 1 36. 74 
BH-503 3 1 .64 23 .95 26. 2 1  24. 1 5  20. 2 9  1 5 .22 2 7 . 1 7  24 .09 

BH-504 25 .36  25 .46 33 .04 22 .46 1 9 .8 1 14 .49 30. 1 9  24.4 1 
P-4 14  28.50 22 . 1 4  30. 1 9  24.44 20.05 1 6 .55  39 .98 2 5 .98 
P-427 30.43 23 .25 3 3 . 70 24. 30 22 .95 1 9 .64 43. 1 2  28 . 2 1  
P-428 3 3 . 5 7  20.93 2 7 . 78 23 .07 2 1 .  74 18 .00 4 1 .6 7  26 .68 
Jyot i ( ta l l  h u l l ed 

bar l ey)  3 5 . 2 7  33.0 1 39 .25 29 .01  26 .33  1 9.44 4 1 .79  32 .0 1 
HD-2009 (wheat) 5 2 . 1 7  1 9 .32  28 .86 33 .33 34.30 1 9 .32  38 .53  3 2 . 26 

LSD (5% ) 3 .93 1 .90 5 . 1 3  3 . 79 2 . 1 0  3 .03 5 .59 
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Table 3. G rain yield (q/ha) of new h igh-yielding hu l l -less barley varieties u nder low ferti l ity rainfed condi 
tions ( 1 980/81 ) .  

Location 
Variety 

Karna I Hissar Kanpur Chandeshwar Deoria Mean 

Karan-3 48.67 23.45 17.63 20.05 19.69 25 .90 
Karan-4 43.48 23.75 15.46 18 .72 23.55 24 .99 
Ka ran- 19 40.82 25.65 1 4.25 17 .39 23.3 1 24.29 
Karan- 1 8  45 . 17  23.25 14 .73 20.05 27.42 26. 1 2  
Karan- 19  50.00 22.75 17.87 20.53 29.47 28 . 1 2  

BH-504 19.69 22 .64 1 1 .47 10.87 9.54 14.84 
Jyoti ( h u l l ed 
bar ley) 3 1 .40 34.22  1 4.49 1 8. 1 2  19.08 23.22 
HD-2009 (wheat) 44.69 36.84 17.63 1 6.9 1 1 8 .36 27. 1 3  

LSD (5% ) 5. 1 1  2 .76 3.2 1  2 .48 2 .91  

var iet ies had  outy ie lded Jyoti and HD-2009. W h i l e  
Karan- 19  and Karan- 1 8  were top y ie ld er s, Karan-
19 showed good perfo rmance both und er i r r igated 
and r a infed cond it ions. 

Greater t i l l er i ng capac ity, h igher 1000-kerne l  
weight and g ra in :  straw rat io  can exp la in much  of  
the  y ie ld  advantage of  h u l l - l ess bar ley cu l t iva r s  in  
th i s  study. I n  add it ion, the  erect l eaves of  the 
short h u l l - l ess cu lt ivars a l l owed more photosyn
thes i s  than the ta l l  h u l l ed or h u l l - l ess cu lt ivars 
where  shad ing by upper l eaves h indered the 
photosynthet ic  act iv ity of  l ower l eaves. Ga rdner et 
al. ( 1966) found that h igh-y ie ld ing bar ley var i et ies  
h ad narrow upr ight l eaves w h i l e  low-y ie ld ing 
var iet ies had  w ide  d rooping l eaves. Us ing these l ea f  
cr iter i a  (Tanner et al. 1966), se lect ion of h igh
y ie ld ing stra ins of wheat, bar l ey, and oats was 
poss ib le .  

S i m i la r  stud ies were  car r ied  out  on wheat under 
ra infed cond it ions (Dona ld  1968 ; Asana 1970) . 
The  wheat ' i deotype ' for ra infed cond iti ons, a s  
d escr ibed by Dona ld , consi sts o f  a s ing le  short, 
strong cu l rr>  with re lat ively few sma l l  erect leaves 
and l a rge erect awned ears. On the other h and , 
Asana ( 1970) reported that wheat ' id eotype ' for 
water-stress cond it i ons shou ld  possess d eep root 
system ,  seven hor i zonta l ly d i sposed leaves, and a 
la rge nu mber of  spi kelets with we l l -f i l led gra ins. 
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But, in the case of  bar l ey, p l ant i deotypes appear 
to be intermed iate between these two types . Th i s  
study ind icated that Ka ran- 1 9, a sem i -d warf  h u l l 
less ba r ley var i ety, w a s  super io r  to  ta l l  a s  wel l as 
dwarf  genotypes. 

One of  the most i mportant featu res of  the h igh
y ie ld ing h u l l - less bar l ey va r iet ies  is that they 
possess, in genera l ,  h igher gra in : straw rat io  than 
the ta l l  trad itiona l bar ley va r iety 'Jyot i . '  However, 
the dwarf h u l l - l ess ba r l ey var iet ies  and dwarf wheat 
possess s i m i l a r  gra in : straw ratio. 
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Survey of Wheat F lours Used in the Near East 

Ph i l i p  C .  W I LL IAMS 
Grain Research Laboratory, Winnipeg, CANADA 

Cerea l s  prov ide u p  to 80% of the  tota l ca lo r i e  
req u i rement and  a s ign i f i cant  proport i on  of prot e i n  
i n  the  d iets o f  the  peop l e  i n  the  N e a r  and  M id d l e  
East ( i nc l ud ing  South  West As i a ) .  The ch ief cerea l s  
grown i n c l ude  wheat (56% ) ,  bar ley ( 1 9% ) ,  ma ize  
( 1 0% ) ,  r i ce (6% ) ,  and  sorg h u m  and  m i l l et (2% ) .  
Wheat i n c l udes d u r u m  wheat , of wh ich a h igh  
proport i o n  i s  trad i t iona l l y grown i n  the  reg i o n .  
D u r i n g  1 970- 1 980, cerea l consu m pt i o n  i n  t h e  Near  
and  M id d l e  East averaged 393 kg per  caput per  
a n n u m .  Th is  i n c l uded cerea l s  fed t o  a n i m a l s  a n d  
pou l t ry .  Based on  the  fo r m u l a :  ( net prod uct i on + 

Ram,  M .  1 980. Cu l t ivat ion of  d warf  wheat : 
( H i nd i ) . I nd i an Cou n c i l  of  Agr i cu l tu ra l  
Resea rch ,  N ew Del h i . 1 24 pp .  

Rao , M .V .  1972 .  Twenty f ive years o f  wheat 
resea rch i n  I nd ia .  I nd i an  Far m i ng 22 (5 ) : 

69-74. 
Tan ner ,  J .W . ,  Gardner ,  C .J . ,  Stoskopf,  N .C .  and 

Re inbergs,  E . R .  1 966. Some observat ions  o n  
u pr ight  l ea f-type i n  sma l l  g ra ins .  Canad ian  
Jou rna l  of P l ant Sc ience 46 : 690. 

i m ports) exports  of cerea l s, to est i mate 
consu mpt i o n ,  t he  use of  cerea l s  i n  the reg ion  
i n crea sed by  4 .8% per annum,  wh ich  outpaced the  
popu la t ion  growth rate.  At the  same  t i me ,  cerea l 
p rod uct ion  i n  the  reg i o n  i ncreased by 3 .9% per 
a n n u m ,  and cerea l i m po rts  averaged 8 .4% per 
a n nu m. A l though  these trends i n  prod u ct ion  and 
consu m pt ion  may be ex pected to f l u ctuate d ue to 
seasona l  changes in produ ct ion  and demand ,  the  
1 0-yea r t rend  over the  l ast d ecade, i f  susta ined ,  
protracts an i n crease i n  cerea l i m ports f rom 13  
m i l l i on ton nes i n  1 980 to over 66 m i l l ion  tonnes 
by 2000. The cou nt r i es of  the Nea r  East ,  for the 
pur pose of t h i s repo rt , a re  l i sted i n  Tab le  1 ,  
together w ith the i r  popu l at i o n  trends fo r the 
per iod 1 970-80. The most i m portant cerea l foods 
i n  the Near East are su mmar ized in  Tab le  2 .  

Table 1 .  Population trends in the Near East for the period 1 970-aoa . 

Population Popu lation Population Change 
Country ( 1 970) ( 1 975) ( 1 980) ( 1 970-80) 

(x 1000) (x 1 000) (x 1 000) (% ) 
A lger i a  1 3, 307 1 5 ,686 1 8 ,594 +40 
Cyprus 6 1 5  639 65 1 + 6 
Egypt 33 , 329 36 , 9 1 6  4 1 ,995 +26 
Jordan 2 , 299 2 , 702 3 , 1 90 +39 
Lebanon 2 ,469 2 , 799 3 , 1 6 1  +28 

L ibya 1 ,982 2 ,436 2 ,977  +50 
Morocco 1 5 ,  1 2 6  1 7 , 305 20,296 +34 
Syr ia 6 ,258 7 ,354 8 ,644 +38 
T u n i s i a  5 , 1 2 7  5 ,608 6 ,363 +24 
Turkey 3 5 , 32 1 40,063 45 ,346 +28 

Tota l  1 1 5 ,833 1 3 1 ,508 1 5 1 , 2 1 7  +30.5 

a 
Sou rces of data were the  FAO month ly  a nd a n n u a l  b u l l et i n s  of  stat i st i cs. 
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Table 2. Principal cereal foods used in the Near East 1 . 

Bread wheat % Durum wheat % Barley % Triticale % 

Two- layer breads2 55  Two-layer breads2 30 Feed 90 Feed · 95 
S i ng le- l ayer breads3 1 5  S ing le- l ayer breads3 18  Sou ps 4 Others 5 
Ra i sed breads4 · 1 0  Burgh u l  1 5  Cou s-cous  4 
Pat isser ie 5 Cous-cous 10 Breads 1 
Cous-cous  5 Pasta 1 5  Other 1 
Burg h u l 5 5 Feed 5 
Feed 5 Frekeh6 2 

1 .  Est i mates based on var ious  reports i n  e ight  cou ntr ies i n  the Near East . 
2 .  Two- layered breads i nc l ude  khobz (Syr i a ,  Lebanon ,  and Jord a n ) ; ba l ad i ( Egypt) ; Sham i (Egypt ) ,  and 

others. 
3. S i ng le- l ayered breads i nc l ude  tan nou r and saaj (Syr i a  a nd Leba non) ; mounta i n  bread ,  and  m arkouk 

( Lebanon ) ,  meh rahrah  ( Egypt ) ,  and ot hers. 
4. Ra ised breads i n c l ude  pa i n  fra nca i s  baguettes (Tu n i s i a ,  Alger i a ,  and Morocco) ; k hobz in Morocco wh ich 

are ra i sed s i ng l e- l ayered breads, sou r  dough ra i sed s ing le- l ayered breads in Cyprus ,  a nd others. 
5. Burg h u l  is  gra n u l ated , bo i led , su n-d r i ed wheat u sed in severa l  ways, rang i ng from steamed burgh u l  

(s i m i l ar  to r i ce) t o  burghu l/m i nced meat d i shes, and  sweets. 
6. Frekeh is green , d r ied , parched wheat .  

Burghu l ,  cous-cous,  two-layer and  s ing le- l ayer 
f l at breads and  pa i n  f ranca is  baguettes are 
descr i bed i n  separate reports (W i l l i ams 1 983 ; 
W i l l i ams and  E l -Harame i n 1 984) . Burg h u l  i s  a 
w ide ly  u sed raw mater i a l  wh ich  is steamed and 
used as  a r i ce-type d i sh , or  u sed m i xed w i th  f i ne ly
m i nced meat i n  the preparat ion  of t he w ide ly  u sed 
K ibbe, and  other fo rms such as Kh i sh ke and  Tabu l i  
(a fresh sa lad ) .  

Wheat and  bar ley i m ports t o  the  Nea r  East for 
1 9 70-80 are su m m a r i zed in Table 3 .  

Most of the cerea l i m ports have been of wheat 
of va r ious  types. The d ra mat ic  i n c rease in wheat 
and wheat f lour i m ports i s  the resu l t  of severa l  
factors, i n c l u d i ng the steady i ncrease i n  po pu l a t ion  
d u r i ng the  per iod ,  but  more  s ign i f i cant ly ,  i t  reflects 
the effect of an i ncrease in subs id izat ion  of bread 
pr i ces. Bread (ba lad i or  sha m i )  in Egypt costs 1 
p iast re p'er p iece (the equ iva lent  of about 2 
Canad i an  cents for a co m p l ete bread " loaf" we i gh 
i n g  about 145  g ) .  M i l l i ng  extract ion  i s  usu a l l y  
between 82-87% for ba l ad i brea d ,  u p  t o  82% for 
sha m i  bread , and 70-75% for ra i sed bread ro l l s i n  
Egypt. Var i at ion i n  extract ion  rates i s  com m o n  i n  
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the Near  East ,  but where extract ion  is trad i t iona l ly 
h i gh ,  as i n  Egypt for ba lad i f lou rs, there is a general 
p reference for wh ite wheats: I m ported wheat and 
wheat f lou r  va r i ed very w ide ly  w ith i n  and between 
cou ntr ies. Tab le  4 i l l u strates the  m a i n  character is
t i cs of f lours from baker ies a nd f lour  m i l l s i n  the 
Near  East cou ntr ies. 

I n  genera l bakery f lours from Turkey a nd 
Jordan showed least var i a b i l i ty .  Turkey has been 
more or  less self-su ff ic ient  i n  wheat product ion 
d u r i ng recent yea rs, and t h i s is ref lected in a fa i r ly 
cons istent su pp ly  of wheat to the m i l l s .  Var i ab i l ity 
does ex i st .  however ,  and  it is l i ke ly that at 
d i fferent t i mes of the yea r wheat from d ifferent 
reg ions  w i l l  cause greater f l u ctuat ion  i n  f lour 
q u a l i ty .  The Jord a n i a n  f lou rs reflect a more 
cons istent pattern of wheat  pu rchas i ng by the 
government .  Baker ies i n  Jord a n  consu me about 
400,000 tonnes of wheat and  f lour  a n n u a l ly and 
o n l y  about 1 5 0,000 tonnes are g rown loca l ly, a 
h igh proport ion  of  wh ich i s  d u ru m .  The h igh 
va r i a b i l i ty of f lou r  q u a l i ty i n  Syr i a ,  Lebanon, 
Egypt, and  Morocco refl ects va r ia t ion  in sou rces of 
pu rchases of wheat ,  s i nce in most cases the f lours 
were accu m u l ated over a 1 2- to 24-month per iod. 
Lebanon  tends to purchase wheat from the USA 



Table 3. Wheat and barley imports to the Near East during 1 970-80 (x 1 000 tonnes) .  

1 970 1 980 

Country Wheat Barley Total Wheat Barley Total 

Alger ia  403 0 403 3002 269 3 2 7 1  
Cyprus 44 88 132 49 62 1 1 1  
Egypt 85 1 0 85 1 5424 0 5424 
Jord a n  2 4  1 64 1 88 327 21  348 
Lebanon  367 1 2 1  488 389 25 364 

L ibya 26 1 6 1  1 8 7  746 82 828 
Morocco 358 0 358 1 693 13 1 706 
Syr i a  424 58 482 342 205 547 
T u n i si a  426 183 609 65 1 1 8  669 
Turkey 1 1 2 7  0 1 1 2 7  0 0 0 

Tota l  4245 775  5020 1 2 797  695 1 3268 

Table 4. Ranges of qual ity characteristics in the Near East. 

Farinograph 
Protein 

Country (% ) Abs. (% ) DT 

Tu rkey 9.6 - 9 .9 54 - 59 1 . 2  - 2 .5  
Morocco 9 .6  - 1 0 .9 56  - 63 1 .3 - 6 . 1 
Leba no n 9 .6  - 1 2 .9  59  - 66 1 .5 - 9 .3  
Jordan 1 0. 0 - 1 1 . 1  57  - 60 2 .0 - 7 .0  
Egypt 9 . 1 - 1 3 .4 55 - 6 1  1 .0 - 5 .8  
Syr i a  9. 1 - 1 2 .8  55 - 68 1 . 7 - 7 .4  
Overa l l  9 . 1  - 1 3 .4 54 - 68 1 .0 - 9.3 

and Ca nada ,  whenever poss ib l e ,  so the  strength of 
Lebanese bakery f lours  i s  usu a l l y  h igher  t h a n  t h at 
of ne ighbor i ng count r i es. 

Var i ab i l i ty i n  f lour  ch aracter i st i cs is not u n i q u e  
t o  t h e  Near East. A su rvey of  bakers '  "st ra ight  
r u n "  f lours carr ied out over North Amer i ca d u r i n g  
1 973 revea led ranges o f  1 1 - 1 4 . 7 %  prote i n ,  14-4 7 
u n its of starch damage, and 47-69 m icrometers i n  
part i c l e  s ize. Th i s  var i ab i l i ty ref lects d i fferences i n  
the  wheat ava i l ab le  to l oca l  m i l l s .  Among other 
factors,  p r i ce and fre ight are i m portant in deter-

Starch Ash 
ST damage (% ) 

3. 7 - 5 .0 1 4  - 22 0.43 - 0. 70 
1 .9 . - 1 0 .5 9 - 1 6  0 .5 1 - 0 .92 
4 .2  - 1 9 .4 15 - 27  0 .54  - 1 .00 

10 .0 - 1 5 .0 13 - 19 0 .45 - 0. 75 
4.0 - 8 .0  6 - 33 0 .49 - 0.98 
3.0 - 1 1.0 10 - 5 1  0.49 - 1 .02 
1 .9 - 1 9 .4 6 - 5 1  0.43 - 1 .02 

m i n i ng the  ava i l ab i l ity of wheat to a f l ou r  m i l l  i n  
N orth Amer ica .  Essent i a l ly ,  the  same system. 
preva i l s  i n  the  Near  East, except t h at the  respect ive 
governments h ave to go further  af ie ld in the i r  quest 
for wheat .  

The  " I dea l "  f lour  for f l at b read bak ing ,  
i n c l u d i ng Khobz,  Ba lad i ,  and  Sham i  types i s  
a med i u m  st rength f lour ,  preferab ly  (but  not  
necessa r i ly )  m i l l ed f rom wh ite wheat (due  to  the 
h igh extract i o n  rate req u i red ) .  Th is  wou ld have a 
far i nograph absorpt i on of  56-60% , a fa r i nograph 
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sta b i l ity of 4.5-7 m i n utes and  m i x i ng to lerance ( 1 5  
m inutes) o f  60- 1 00% . T h i s  type o f  f lour  cou l d  be 
obta i ned from a w ide  range of  wheats, i n c l ud i ng 
Austra l i an  Standard Wh ite at 1 1 .5% prote i n and 
u pwards, US Soft Red W inter at  s i m i l a r  prote in  
content,  Argent i n e  wheat ,  Canad i an  Soft W h ite 
Spr i n g  at 1 1  % prote i n  and u pwards ,  and Canad i an  
Hard Red W inter a t  1 1  % prote i n  and  u pwards.  The  
proposed Canad i an  med i u m  strength wheats, 
typ i f ied by HY 320, a soft red spr i ng wheat type, 
appear to be i dea l l y  su ited to f lat bread bak i n g .  
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Wheat Agronomy Research in Azad Kashmir, 
Pakistan 

M .  ASLAM 
Department of Agriculture, Muzaffarabad, A zad 
Kashmir, Pakistan 

Azad Kash m i r  i s  a mo u nta inous  a rea w ith l i m ited 
l and su i tab le  for crop prod uct i o n .  Wheat is the  
second major  crop in  the area and the f i r st in  
M i rpur  and Kot l i  d i st r i cts .  I t  covers 31% of the 
tota l  cropped area .  The  gra i n  y ie ld  i s  very low i n  
the state d u e  t o  t h e  use o f  poor y ie ld i ng va r iet ies ,  
t ra d i t iona l  sow i ng methods, so i l  eros i o n ,  i n suf
f i c ient  water ,  and re luctance of farmers to adopt 
i m proved tech nology.  

The rap id  popu lat i on i ncrease cou p l ed w i th  
harsh ness of nature has  made  i t  i mperat ive to  
d eve lop  i mproved tech no log ies to  i n crease wheat 
y ie lds .  M a i ze is cons idered to be the major  crop of 
the a rea wh ich  exp l a i n s  why wheat rema i ned 
neg l ected for so long .  No resea rch on  wheat 
agronomy was carr ied out u n t i l  1 9 78.  Systemat i c  
research bega n i n  1 979 u nder t h e  H i l l  Fa r m i ng 
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Tech n i ca l  Deve lopment Project w ith the techn ical 
ass i stance of the Pak istan Agr i cu ltura l  Research 
Cou nc i l .  Research was carr i ed out at the Bagh 
( 1 330 m above sea leve l ) , Danna ( 1 700 m ) ,  Kot l i  
(609 m) , Abbaspur ( 1 250 m ) ,  and Garh i Bopatta 
(835 m)  exper imenta l  d emonstrat ion  farms on 
agronomy,  h igh-y ie ld i ng va r i et i es, sow i ng methods 
and  dates, weed contro l , fert i l i zer ,  and i nsect 
contro l .  

Results 

An i mproved techno logy was d eveloped appropr
iate to the  so i l  a nd c l i mat i c  cond i t ions of Azad 
Kashm i r  a nd a seed m u l t i p l icat i o n  and demonstra
t ion/extens ion  program was started i n  the 1981/82 
rab i  (w i nter) seaso n .  

Zoning 

Three ag roeco log ica l  zones were ident i f i ed accord
i ng  to the t i me req u i red by the crop to reach 
mat u r i ty. Wheat matu red 46 d ays l ater at Danna 
than  at Bagh where it matu red 20 d ays later than 
at Kot l i .  The d i fference in f l ower i ng t i me dec
reased w i th a lt i tude .  F lower i ng  was 20 days ear l ier 
at Kot l i  than  at Bagh and 1 0  days ea r l ier at Bagh 
than at Dan na .  

Varieties 

Screen ing  of va r i et i es for majo r  agronom ic 
cha racters such as y i e l d ,  d i sease resi stance,  and 

· respo nse to fert i l i zer was carr ied out by the 
Nat iona l  Cooperat ive Program of the  Pak istan 
Agr icu l tu ra l  Research Cou n c i l .  Of the var iet ies 
tested , Pak 8 1  (Veery 'S ' )  showed res istance to leaf 
and yel low rust ,  whereas Pavon ,  Lu 26, Lya l l pur 
73, and Pu nj a b  81 showed I i m i ted resistance. 
So na l i ka a nd a l l  loca l  va r i et ies were h ighly 
su scept i b l e  to rusts.  Pak 81 gave the best overa l l  
performance.  

Sowing Date 

Sow ing  date is very cr i t ica l  at a l t i tudes h igher 
than 1 300 m because of the  need to sow wheat 
ea r ly  enough to a l low sow i ng of a fo l lowing 
crop of ma ize .  The opt i m u m  sow i ng dates were 
d ete rm i ned for a l l  th ree zo nes ; subject to adequate 
ra i nfa l  I ,  the  best t i mes for sow ing  were m id-to late 
Nov at 600-800 m, ea r l y  to m id -Nov at 800- 1300 
m, and l ate Sept to ea r l y  Oct at 1 300-2000 m.  



Cropping Sequence 

At a l ti tudes above 1 300 m, the sowing  and  harvest
ing  of rab i  (w inter) and khar i f  (summer) crops 
over lap .  Except iona l ly, where there i s  an excess o f  
farmyard ma n u re and modern techno logy i s  used , 
two ear ly-matu r i ng  crops can be  grown .  However ,  
th is  i s  d i scou raged becau se of  management 
comp l i cat ions in favor of  grow i ng o ne good gra i n  
crop per yea r fo l l owed b y  e ither a l egume o r  
fo rage crop .  The i mproved three-crop sequences 
suggested are  gra in  wheat/forage ma ize/g ra i n  
wheat ; g r a i n  wheat/mu ng o r  mash beans/gra i n  
wheat ; a n d  forage oats o r  wheat/gra in  ma ize/forage 
oats or wheat. 

Seed Rate 

The farmers '  pract ice of broadcast i ng the  seed . 
produces a poor stand easi ly i nvaded by weeds 
wh ich  red uce the y ie ld . 

Tr ia l s  showed that crops sown i n  rows at a rate 
of 80- 100 kg seed/ha d i scou raged weeds and 
m i n i mi zed y ie ld  losses. 

Ferti l izer 

Most of the so i l s  in Azad Kash m i r  are d ef i c ient i n  
major  el ements, especi a l l y  phosphorus . T r i a l s  were 
car r ied o ut on wheat cu l t ivar SA 42 to d eterm i n e  
economi ca l  rates o f  fert i l izers. T h e  farmers'  loca l  
pract ice produced 800 kg  wheat g ra i n/ha ,  whereas 
the use of fert i l izers i ncreased the  y ie l d  to 2200 
kg/ha .  Based o n  data from M uzaffarabad , Poonch , 
and Kot l i ,  l oca l  pract ice prod uced tota l d ry-matter 
yield of 5-7 tonnes/ha whereas modern tech no logy 
prod uced three to four  t i mes as m u c h .  

Weeding 

Weed compet i t ion  t r i a l s  were ca r r ied out at Kot l i  
o n  the i mproved wheat cu l t ivar Laya l l pu r  7 3  us ing  
modern  methods of  cu lt ivat i o n .  The mean y ie ld  i n  
weed-f ree p lots  was 2800 kg/ha compared with  
2000 kg/ha i n  weed-i nfested c rops .  

Seed Qual ity Maintenance and Seed Mu ltipl ication 

· Seed qua l ity was m a i nta ined o n  exper i menta l  
farms  by the project staff ; seed s of  Pak 81  were 
sown on 2 ha  and seeds of P•mjab  81 on 0 . 1  h a .  
Seed m u lt ip l i cat ion was carried o u t  by fo r m i ng 

farm i mprovement groups of far mers to meet the 
seed needs of the i nd iv idua l  farmer  g ro u p  and to 
demonstrate modern cu l t ivat ion methods. Each 
farm improvement grou p consisted of 10 farmers.  
Fert i l izer a nd seed were suppl ied free of charge to 
one farmer in every group for p rod u c i ng the 
seed and sto r i ng it u nder the c lose su pervis ion of 
the project staff for sa l e  to other members of  the 
group.  

Yield I mprovement in Hul l -less Barley 

Dalv i r S I N G H  and  S . K .  SET H I  
Department of Plant Breeding, Haryana Agricultu
ral University, Hisar- 7 25004, India 

H u l l ed bar ley ,  wh ich usua l l y  conta i n s 1 2- 1 5% h u l l ,  
poses t h e  prob lem o f  dehusk i ng the  g ra in  before 
consu m pt i o n .  But ,  h u l l - l ess bar ley ,  l i ke wheat, can 
be d i rect ly used for consu m pt io n .  Mo reover, the 
h u l l - l ess bar ley th reshes free ly ,  conta i n s  greater 
ut i l izab le  d ry matter ,  a nd has more effect ive use of 
v i ta m i n s  and m i nera l s  of  per icarp  than  h u l l ed 
bar ley .  As ea r l y  as 1948, Aberg stressed the  need 
for breed i n g  naked bar leys in Swed en fo r green 
fodder d u e  to t h e i r  a b u ndant  vegetat i ve growt h .  
H u l l - l ess ba r l ey h as advantage i n  t h e  brew ing  i n d us
t ry as it absorbs water more ra p id ly ,  has h igher 
extract content ,  and posit ive effects on the  co lo r  
and  f l avor of the  beer ( Lau 1 973) .  Joh nson 
and Sundermann ( 1 9 79)  reported that h u l l - l ess 
cu l t ivars had 2 .2  to 3 . 7  t i mes l ess f i ber ,  and h igher 
prote i n percentage than  h u l l ed cu l t ivars but 
s i gn i f icant ly  l ower y i e l d .  Though some h igh
y ie ld i n g  h u l l - l ess bar l ey var iet ies have been 
develo ped for the h i l l s , y ie ld  potent i a l  of  h u l l - less 
bar ley in p l a i n s  is  l ower (20-30% ) ,  when com pa red 
w ith  the  best h u l l ed bar ley .  T h i s  stu d y  was carr ied 
out to deter m i n e  the factors respons ib l e  for low 
y ie ld  in h u l l - l ess bar ley .  

Materials and Methods 

Tw�nty-th ree h u l l - less bar ley st ra i ns were grown i n  
a random ized b lock des ign with four rep l i cat ions  at 
the  expe r i menta l  s i te of Haryana Agr i cu l tura l  
U n iversity, H isa r ,  d u r i ng the  1 982/83 postra iny 
seaso n .  Each plot (4.40 x 0 .92 m )  cons isted of  s ix  
5-m l o ng rows p l aced 23 c m  apart .  Data o n  b i o l o
g i ca l and g ra i n  y ie l d s  were co l l ected o n  p lot bas is ,  
wh i l e  n u mber of  effect ive t i l lers was taken o n  o ne-
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metre l ength basis. N umber of gra i ns/ear and 
basa l ,  m idd le, and t ip ste r i l ity (cm) of the  spikelets  
in  the ear  were a l so recorded for 20 ears  taken 
randomly from each repl i cat ion for each entry. 
Plant height and 1 000-gra in  weight were recorded 
for f ive random samples i n  each repl icat ion  for 
each entry. Var iance and corre lat ion  ana lyses were 
made accord i n g  to the procedu res descri bed by 
Panse and Sukhatme ( 1967) . Genotypic  (GCV) 
and phenotypic  (PCV) coeff ic ients of var i ab i l ity 
and her itab i l ity in the b road sense (h 2 ) were 
est imated as suggested by Burton ( 1952) . 

Results and Discussion 

The bar ley stra i ns  exh ib ited sign i f i cant d i fferences 
for a l l  characters, ind i cat i ng considerab le  genet i c  
var iab i l ity (Tab le  1 ) .  

Val ues o f  phenotyp ic  and genotypic coeff ic ients 
of var ia b i l ity ranged from 8.87 to 78.94% and 6.32 
to 74.43% , respect ively, and were h i ghest for t i p  
ster i l ity a n d  lowest f o r  1000-gra i n  weight.  T h e  
est i mates of her i ta b i l ity var ied from 0.5 1  fo r 1 000-
gra in  weight to 0.89 for t i p  ster i l i ty.  I n  the present 
i nvest i gat ion ,  h igh her itab i l ity was observed fo r t ip ,  
midd le,  and basa l ster i l it ies, n u m ber of effect ive 
t i l lers, and harvest index .  Therefore, it is  
recommended that proper considerat ion be g iven 
for these t ra its by breeders wh i l e  se lect i ng for  h igh
y ie ld i ng h u l l - less genotypes. Thousand-gra in  
weight shou ld  not be considered � u r i11g _ t he 
se lect ion  due  to low her itab i l ity and coeff ic ients of  
var iab i l ity .  

· 

Sign i f icant posit ive phenotyp ic  corre lat ion 
coeff icients were observed for gra i n  y ie ld  with 
number of effect ive t i l lers, b io log ica l  y ie ld ,  and 
harvest i ndex,  but negat ive and s ign i f i cant with t ip 
and m idd le  ster i l it ies of the ear (Table 2) . 
Envi ronmental  correl at ion coeff ic ients were 
posit ive and sign i f icant for gra i n  y ie ld w ith  n u mber 
of .effect ive t i l lers and harvest i ndex.  

Pos it ive and s ign i f i cant correlat ions of  gra in  
y ie ld with n umber of t i l lers have a l so been 
reported by Sa l i m  et al. ( 1963) , Sarwicki  ( 1 959) , 
Ja in  ( 1968) , and Set h i  and Singh ( 197 1 ) .  Also ,  
Varma a nd G u lat i  ( 198 1 )  and S ingh ( 1982) 
observed pos it ive corre lat ion of gra i n  y ie ld with  
b io log ica l  y ie ld and  harvest i ndex i n  bar ley .  P lant 
he ight ,  n umber of gra ins/ear ,  a nd 1 000-gra in  
weight were found to be  pos it ively but  not 
sign i f i cant ly  correlated w ith gra in  yie ld . However, 
Ja in  ( 1968) reported negat ive cor re lat ion of yie ld 
with p lant he ight.  

Although a l l  th ree types of ster i l ity exh i b ited 
negat ive associat ion with gra i n  y ie ld ,  i t  was 
s ign i f icant ly so in the l atter two types on ly .  
Emphasis sho u ld therefore be p l aced on those 
genotypes wh ich possess h igh  fert i l ity for midd le  
and t ip  spikelets i n  the ea r .  Thus,  correlat ion 
study ind icates that i n  h u l l - less bar ley,  effect ive 
t i l lers and harvest i ndex a re two ma i n  y ie ld 
components as both showed sign i f icant and st rong 
associat ion with gra i n  y ie ld . 

Table 1 .  Analysis of variance and genetic parameters for some hull- less barley strains, Hisar, 1 982/83. 

Plant No. of Grain Bio l .  Harvest No. of 1 000- Steri- Steri- Tip 
height effective yield/ yield/ index grains/ grain lity of lity of sterility 
(cm) til lers/ plot plot (%) ear weight basal middle (cm) 

Source d.f. m {kg) (kg ) (g) spikelets spikelets 

Block 3 854.68 * *  1 54. 1 8 ** 0.003 * *  0.063 26. 1 2  20.04 2 1, 1 4  4.90 . 0.48 0.04 * 
Var iet ies 23 367.55 * *  1467.41 * *  0. 1 38 * *  0.455 * *  262.88 ** 1 1 5 .61  ** 25.43 * 45.26 ** 14.94 * *  0.36 * *  
Error 69 50.70 50.72 0.0 1 3  0.068 30.87 1 1 .74 4.95 2.95 0 .75 0 .01  

Mean 9 1 .56 66.77 0.833 2.422 34.95 67.07 35.75 8.66 2 .79 0.38 
Range 70.90 4 1 . 7 5  0.400 1 .375 1 5 .98 56.85 3 1 .50 3.23 0.87 0.02 

to to to to to to to to to to 
106.68 105.50 1 . 1 50 2.862 49.99 79.60 40.25 14.79 6.98 1 .47 

PCV 1 2.44 30. 1 3  25 .44 1 6 . 79 26.97 9. 1 5  8.87 42.45 74.23 78.94 
GCV 9.72 28. 1 8  2 1 . 34 1 2 .85 2 1 .  79 7.59 6.32 37.54 67.43 74.43 
h 2  0 .61 0 .87 0.70 0.59 0.65 0.69 0.5 1 0 .78 0.83 0.89 

* Sig n i f icant  at P = 0.0 5 ;  **  S ign i f icant at P = 0 . 0 1 .  
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Table 2. Phenotypic, genotypic, and environmental correlations of grain yield with other characters 
in I some barley strains, Hisar, 1 982/83. 

Coefficient of correlation with grain yield 

Character 

Plant  he ight  (cm) 
N um ber of effect ive t i l l ers/m 
B io log ica l  y i e ld  kg/p lot 
Ha rvest i ndex (% ) 
N u m ber of g ra i ns/ear  
1 000-g ra i n  we ight  (g) 
Ster i l it y  of basa l sp ike lets 
Ster i l it y  of m i dd le sp ike lets 
T i p  ster i l ity  (cm) 

Phenotypic 

0.038 
0 .523 **  
0.250 * 
0 . 7 1 4  * *  
0. 1 39 
0. 1 1 6 

- 0. 1 19 
- 0.342 * *  
- 0.354 * *  

* S i g n i f icant  a t  P = 0.05 ; * *  S ign i f icant a t  P = 0.0 1 .  

Genotypic Environmental 

0.056 0 .005 
0.547 ** 0.496 * *  
0.290 * 0 . 1 83 
0. 720 **  0 . 703 * *  
0 . 1 5 7  0 .098 
0. 1 88 0.0 1 0  

- 0 . 1 9 7  - 0. 1 85 
- 0.436 **  - 0.093 
- 0.409 ** - 0. 1 68 

Stra i n s  P 480, DL 422,  RD 1 650, Karan 52 1 ,  
D L  393, BH 5 1 7 , and  R D  1 646 were su per ior  to 
others for at least t h ree t ra its (Tab l e  3 ) .  These 
stra i n s  a l so ran ked f i rst for d i fferent characters. I t  
i s  suggested that  m u l t i p l e  crosses among these 

parents be attem pted to co m b i ne des i rab le  genes 
ava i l ab le  in these st ra i ns .  B i parenta l approach i n  
t h e  segregat i n g  generat ions wou ld  he l p break u p  
the u ndesi rab l e  l i nkages and re lease h idden 
var i ab i l i ty fo r a more effect ive se lect i o n .  

Table 3. List of the best five barley varieties for different characters, Hisar, 1 982/83. (Mean values are given in parenthesis).1 

Number of Grain Biol. Harvest No. of 1 000- Steri l ity Steril ity Tip 
Plant effective yield/ yield/ index grains/ grain of basal of middle steri l ity 
height ti l lers/ plot plot (% ) ear weight spikelets spikelets 
(cm) m (kg) (kg) (g) (cm) 

p 478 D L 422 RD 1 650 Karan 52 1 DL 393 BH 5 1 7  D L  393 BH 5 1 7  R D  1646 BH 5 1 7  
( 1 06.68) ( 1 05 . 50) ( 1 .075) (2.862) (49.99) (79.60) (40.25) (3.23)  (0.88) (0.02) 

p 480 Karan 439 RD 1 646 Karan 452 D L 424 K 1 1 32 DL 42 1 Karan 5 2 1  p 480 BH 5 1 8  
( 1 06.20) ( 1 05 . 25)  ( 1 .037) (2 .825) (46. 7 1 )  (75 . 1 5) (39.00) (4.00) (0.94) (0.06) 

D L 422 p 480 RD 1 659 R D  1 72 1  RD 1650 p 479 D L 424 BH 5 1 8  R D  1650 K 1 1 30 
( 1 06.00) ( 1 02.75) ( 1 .000) (2. 762) (42.94) ( 7 1 .40) (39.00) (5 .55)  (0.98) (0. 20) 

p 479 H B L  226 Karan 439 p 479 DL 423 RD 1650 RD 1 646 RD 1 7 2 1  D L  423 K 1 1 3 1  
( 1 04.35) (95.75) (0.987) (2. 7 1 2) (4 1 . 08) (70.95) (39.00) (6.05) ( 1 . 36) (0.22) 

RD 1646 DL 393 p 480 RD 1 654 RD 1659 Karan 5 2 1  D L 422 DL 393 DL 424 DL 422 
( 102.40) (84.25) (0.987) (2 .700) (40.04) (70.50) (37.75) (6. 1 9) ( l .39) (0.25) 

SE 5.03 5 .03 0.08 1 0 . 1 84 3.92 2 .42 1 .5 7 1 . 2 1  0 .61 0.07 

1.  The last l ine in  the table shows the stand ard error of the d i fference between two means for a g iven character . 
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Frekeh Making in  Syria - A Sma l l  but Significant 
Local I ndustry 

P.C.  W I LL I AMS 

and 
F. JABY E L-HA RAM E I N  

/CA RDA, Cereal Improvement Program, P. O. 
Box 5466, A leppo, S YRIA 

Frekeh i s  g ree n ,  parched w heat . I t  i s  h ig h ly 
nu t r i t i ous  and  d e l i c i ous ,  and  a va l uab l e  sou rce of  
revenue  to  m a n y  v i l l ages i n  Syr i a  and  other  
count r i es i n  the  M id d le East and  Nort h  Afr i c a .  
Frekeh i s  made  by d ry i ng the green wheat i n  the  
su n ,  b u r n i ng off  the  awns and  leafy mater i a l ,  
d ry i ng  t h e  heads u n t i l  the  m o i stu re  i s  l o w  enough  
to a l l ow t h resh i ng the  h eads  w ithout  damag ing  the  
g ra i n s ,  and  t h resh i ng and  c l ea n i ng the  g ra i n s .  A 
typ ica l  system for frekeh prepa rat ion  i s  g iven i n  
Tab le  1 .  

Frekeh i s  made from i mmature wheat cut  at 
about the m id to late dough  stage .  I d ea l l y ,  t h e  
w heat s h o u l d  have deve loped to the  extent that the  
gra i n s  h ave reached as  l ate a stage as poss i b l e ,  bu t  
a re  st i l l  co m p l ete ly  gree n .  The most su ita b le wheat 
i s  d u r u m  wheat ,  and va r i et i es with l a rge gra i ns ,  
such a s  the  o ld  var iety Senato r Cappe l  I i  a re 
prefer red . The  best frekeh i s  t h at w i th  the  b iggest 
and greenest g ra i n s .  Ha rd ness of the  kerne l  i s  
essent i a l  to t h e  preparat i on  o f  frekeh , w h i c h  i s  why 
the  frekeh i n d ust ry i s  pract i ca l l y  conf i ned to 
d ur u m  var iet i es .  Var iet ies  such as H a u ra n i  and 
Stork a re u sed , but  the i r  rounder ker ne l s  a re  not a s  
pract icab le  as  the  longer types fo r  process ing  i nto 
food . 

The most su ita b l e  grow ing  cond i t i ons  are those 
wh ich  tend to g ive a s l i ght ly  s lower mat u r i ty rate 
for the wheat,  so that the kerne l s  have the best 
opport u n i ty to f i l l  out .  These cond i t i ons  are met 
in areas of med i u m  to h igh fert i l i ty and with a n  
adeq uate supp ly  of  m o i st u re .  Th ese a reas are 
usua l ly fa i r l y  l oca l i zed and frekeh m a k i ng i s  
essent ia l l y a v i l l age i n d u stry i n  contrast to burg h u l  
mak ing ,  where t h e  l a rge-sca le  prod u ct io n  i s  town
and c ity-or iented . I n  many v i l l ages of  the A leppo 
provi'n ce ,  and i n  the  Oro ntes va l l ey (pa rt i c u l a r l y  
the  E l -G hab a rea)  frekeh i s  one  o f  the  most 
i m portant sources of i ncome .  I t  is st i l l  a sma l l  
i n d u stry i n  compar i so n  w ith burghu l ,  yet proba b l y  

Table 1 .  Sequence of operations i n  frekeh prepara
tion. 

Operation 

F i rst day 

- Cut green wheat stems 
- Spread and  a l low to dry i n  

the su n 
- Gather i nto loose swathes 

and bu rn  
- Separate b u rned l eafy 

mater i a l  
- Gather c leaned h eads  i nto 

hea ps to d ry 

Day 8th - 1 2th  

- Th resh heads i n  com b i ne, by 
d o n key power, o r  by hand  

- C l ea n  g ra i n s  f ree of chaff and  
other  fore i gn  mater i a l  

- Store gra i ns (frekeh) i n  sacks 
or  in grana r i es for  sa l e  

Approximate 
t ime of day 

6 a .m . - noon 

6 a .m. - noon 

2 - 7 p .m.  

2 - 7 p .m .  

2 - 7 p .m .  

9 a .m .  - 7 p .m .  

9 a .m .  - 7 p .m .  

200-300 thousand to n nes o f  frekeh is  produced 
annua l ly  i n  the  M id d l e East .  Frekeh mak ing  is not 
conf i ned to Syr ia  o n l y ; u nder d i fferent names it  is 
prepared in Tu rkey, Lebanon  (to a sma l l  extent ) ,  
Jordan . Egypt ,  I raq , a n d  I ra n ,  a nd probably other 
cou ntr ies. 

I n  cont rast to burghu l  mak ing ,  wh ich  usu a l l y  
l asts f rom l ate J u ne t h rough  m i d -October ( i n  
Syr i a ) ,  the  frekeh-ma k i n g  per i od i s  short ,  about 1 -2 
weeks .  I t  can not beg i n  u nt i l  the  gra in  reaches a 
m i n i mu m  deg ree of  f i l l i ng ,  and  can cont i nue  on ly  
a s  l o ng as the  g ra i n  i s  gree n .  The wheat i s  cu t  ea r ly  
i n  the  morn i ng to a l low the su n p lenty  of t ime to 
d ry the  l eaves and  stems.  On a sma l l  sca le it  is cut 
by hand  w i th  s i ck les and  kn ives, but  i n  v i l l ages 
where frekeh is a maj o r  sou rce of i n come, the crop 
i s  cut w ith var ious  types of  mechan ized mower .  
Hand cutt i ng cont i nues fo r a bout  5-6 h r  from 
ea r ly  morn i ng ,  but  mach i n e  cutt i ng  i s  much faster ,  
and su ff i c ient wh eat fo r  a day 's frekeh mak ing can 
be cut i n  one  h o u r  or  so. The  green-cut mater i a l  i s  
spread to d ry in the sun  and l eft u n t i l  the  
afternoon .  I t  i s  then hand-gathered and  l a i d  in  
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swathes so that a l l  t he  heads a re i n  one  d i rect i o n , 
usua l ly sl i ght ly  e levated by l ay ing  across a p iece o f  
metal stove-p ip i ng ,  o r  a row of  sto nes, and  a lways 
la id so that the  heads face i nto the w i n d .  A l ight  
to med i u m  breeze is  essent i a l  to f rekeh mak ing . 
F ig .  1 .  i l l ust rates the  b u r n i ng of  the  g reen wheat .  

F ig . 1 .  G reen wheat being burned in  swathes for frekeh 

making. 

When the d ry g reen crop i s  set a f i re ,  the awns 
and  a l l  leafy mater i a l  are bu rned away,  and the 
heads fa l l  off  the stem .  Due to t h e i r  o r i entat i o n  
they a l l  fa l l  i n  about t h e  same p l ace.  The  effect of  
the  w i nd i s  to bu rn  off the  h ead s to a l i ght  
cha r r i ng .  I f  the heads  are faced away from the  
w i nd ,  t he  f l a mes and  heat wou ld  be d i rected 
toward the heads ,  cha r r i ng  and  b u r n i ng t h e m  
severe ly ,  wh ich  i s  n o t  d es i r ab l e .  The  c h a r r i n g  g ives 
a cha racte r i st i c  f l avor  to the f i n a l  frekeh , but  too 
h i gh  a d egree of  cha r r i ng  wou ld  cause "burnt " 
f l avor , wh i ch wou l d  l ower the  q u a l i ty of  the  
prod uct . After char r ing ,  the heads  are separated 
f rom the soot ,  ash , cha r red awns ,  and leaves, etc. 
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by hand w i nnow i ng ,  u si n g  the  w i n d .  These opera
t ions  usu a l l y  start in the ea r l y  a fternoon and 
cont i nue  u nt i l  about 7 p .m .  The  a mount  o f  crop 
cut i s  usua l l y  l i m ited to the  amount processab le  i n  
t h e  afternoo n ,  but some crop ma y  b e  l eft u nt i l  the 
next day .  The b l ackened heads  are  l eft in  heaps  to 
d ry u nder  the  i n f l uence of the  sun and  w i n d .  The 
heads on  the  outs ide of the  h eaps protect t hose on 
the i ns ide f rom b leach i ng  by the su n .  I dea l ly ,  t he  
heads sho u l d  be -spread i n  th i n  l ayers i n  the  shade 
but t h i s i s  u su a l l y  not pract icable due to space 
l i m itat ions .  A th i n  l ayer of  h eads i s  l �ss subj ect to  
the  damage caused by fer mentat ion  and heat i ng .  
The m o i st u re content ,  a t  cutt i ng ,  i s  about 35-50% , 
depend i ng on  the  stage of matu r ity,  and must be 
red uced to about 1 5% o r  l ess before t h resh i ng .  The 
stage of cutt i ng is  c r i t i ca l  because i f  the wheat i s  

too i mm at u re the  mo i stu re  content i s  very h igh ,  
and  d u r i ng  d ry i ng  there i s  n ot o n l y  a danger of 
fermentat i o n  and  spontaneous heat i ng ,  but a l so the 
f i n a l  g ra i ns  w i l l  become  more sh runken .  The extra 
greenness of  t h is type of  frekeh i s  not su ff ic ient to 
co m pen sate for the  red u ct i o n  i n  gra i n  p l u m pness. 
I dea l l y ,  t he  crop sho u l d  be cut at a mo isture 
co ntent of  40-45% . However ,  t h i s  i s  d i f f i cu l t  to 
ach ieve w i th  the  hand-cutt i ng  method d ue to the 
t i me i nvo lved , but w i th  mechan ized cutt i ng th i s  
tends  to l ead to good-q u a l i ty frekeh d u e  to  the 
more prec ise contro l  over the cutt i ng  stage.  

Th resh i ng i s  ca r r ied out,  o n  the  sma l l  sca l e ,  by 
hand r u bb i ng t h rough a meta l  s ieve, but o n  the 
l a rge sca l e, the  heads are passed th rough a co m b i ne 
ha rvester , o r  more f req uent ly  th reshed by a 
d onkey o r  ox-d rawn "nawraj ' ' ,  o r  s imply  by 
d r iv i ng  a t ractor  over the  heads .  The t ractor tends 
to cause da mage to the  gra i ns .  I t  is i m portant to 
assess the  moist u re content of the gra i n s  accu rately 
before th resh i ng by comb i ne,  nawraj , or  t ractor to 
avo id  sq uash i ng  the  g ra ins. The  com b ine  harvester 
has the  advantage of remov ing  most of the chaff ,  
a l though the gra i ns are more subj ect to breakage. 
After th resh i ng ,  the gra i n s  must be separated from 
chaff, rach i s, a nd other fore i gn  mater ia l .  This is 
ach i eved by w i n d  e l u t r ia t ion  in a man ner si m i l ar to 
the  removal  o f  b ranny  mater i a l  f rom pee led 
bu rgh u l ,  except that natu ra l  w i nd is used for 
frekeh c l ean i n g .  F i n a l l y ,  the  c l e a n  frekeh i s  stored 
i n  sacks, or i n  b u l k  i n  sma l l  g ranar ies to awa it sa le .  
Dea l ers in f rekeh vis it the v i l l ages toward the end 
of the  frekeh-mak i ng  seaso n and  eva l u ate the 
q u a l ity of the frekeh v i su a l l y  before offer ing a 
pr i ce.  Frekeh can be so l d  f rom the  v i l l age at pr i ces 



of 5-9 SL/kg d epend i n g  o n  its q u a l ity and  the 
demand in  market (th is  i s  about two t i mes the 
pr i ce of  mature wheat ) .  P r ices a r.e lower in  season s  
when frekeh i s  abu ndant .  Frekeh q u a l i ty depends  
o n  the shape, p l u mpness, a n d  g reen ness of the f i n a l  
gra i n ,  and  i s  a l so affected by the  d egree of cha rr
i n g ,  wh i ch  shou ld be absent ,  o r  very l ight .  The  
econo m i cs of wheat produ ct i o n  a re h eav i l y  i n  favor 
of frekeh , rather than  mat u re g ra i n .  I n  a reas where 
frekeh i s  made,  the  d u r u m  wheat y ie ld s a re about 
2500-2 700 kg/ha a nd the farmer earns a revenue of 
about 5000-5500 SL/ha (@ SL 2 per kg) .  I n  the  
same a reas, retu rns  from frekeh reach  1 0.000-
14 .000 SL/ha i n  sp ite of l ower gra i n  y i e l d s  from 
the green crop ( about 2000 kg/ha ) . 

Augmented Designs for Prel iminary Yield Trials 
(Revised ) 

Roger G .  PETERSEN 
Oregon State University, Corvallis, USA 

P lant breed i n g  act iv i t ies at  I CA RDA i n c l ud e  the 
d eve lopment and  scree n i n g  of  a l a rge n u m ber 
of  new se lect i ons .  As a part of  the screen i ng 
process, the new se lect i o n s  are eva l u ated for y i e l d  
i n  a prel i m i nary y i e l d  t r i a l .  I n  the  past , these 
t r i a l s  cons i sted of s i ng l e  rows of the  new selec
t i ons  a l ong w ith rows of one  or more standard , o r  
check ,  va r i et ies p l aced systemat i ca l l y  th roughout 
t h e  t r i a l .  The  new var i et ies were eva l uated , 
su bject ive ly,  by compar i ng t h e i r  y ie ld  w ith  that 
of a nearby check.  S i n ce the  new se l ect ions  were 
not rep l i cated i t  was not poss i b l e  to perform a 
va l id stat i st i ca l  ana lys is  of t h e i r  y ie lds. 

I n  a n  effort to put y ie l d  a na lys i s  o n  a more 
sou nd stat i st ica l bas is ,  the  Food Leg u me I mprove
ment Prog ram and the  Cerea l Crops I mprovement 
Program have adopted the u se of "Augmented 
Des igns"  for some of t h e i r  pre l i m i nary  y ie ld  
screen i ng  t r i a l s .  These d es igns  were develo ped by 
Federer ( 1 956,  1 96 1 )  a nd d escr i bed by Federer 
and Ragavarao ( 1 975) . T h e i r  purpose is the  
eva l u at io n ,  i nc l ud i ng stat i st ic a l  ana lys i s, of a l a rge 
nu mber of new se lect ions. 

F i na l l y ,  frekeh i s  u sed as a stap le  mea l i n  the 
same way as r ice, bu rgh u l ,  cou s-cous ,  a nd pasta . 
The gra i n s  are  ground i nto coarse c h u n ks o n  a 
stone m i l l ,  o r  a sma l l  b u r r  m i l l ,  a nd steamed o r  
bo i led . Often the chopped frekeh i s  steamed with  
sheep o r  c h i c ken meat , and the fat of the meat 
com b in es w i th  the frekeh to g ive a very r i ch f l avor .  
A sma l l  n ut ca l l ed "sanobar" i s  somet imes m ixed 
w ith  the frekeh  to add to the fl avor .  
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Design Plan 

The basi c des ign  p l a n  i s  to d iv ide  the ex per i men
ta l a rea i nto a nu m ber of b locks of test p lots. 
W ith augmented des igns  th ree or  more check 
var iet ies a re a ss igned at random to p lots w i th i n  
each b lock ,  w h i le t h e  rema i n i ng plots i n  each 
b lock are ass i gned to the  new se lect ions  u nder 
test .  A lthough the check va r i et ies are repl i cated 
the  new se lect ions  are not . They are assi gned at 
random to pl ots th roughout  the  b locks .  Y i e l d s  
of  the  new se l ect ions  a re adj u sted for bl ock d i ffe
rences, wh ich  are measu red by the check var iet ies 
w h ich  occur in every b lock .  

B locks need not  a l l cont a i n  the same n u m ber 
of p lots.  The t r i a l  i s  most eff i c ient ,  however, if 
b lock size i s  the same fo r a l l  b l ocks. B lock s ize is  
determ i ned by the n u m ber of  b locks, b,  the 
n u m ber of  check var i et ies, c,  a nd the n u m ber of 
new se lect ions,  v .  If  the  b lock s ize i s  consta nt 
(same n umber  of p lots i n  each b lock) the 
fo l lo w i ng def i n it io ns and re lat io nsh ips ho ld : 

c = n u m ber of check var iet i es per b lock 
v n u mber of new se lect ions  
b n umber  of b locks 
n v/b = n umber of new select ions  per b lock 
p c + n = n umber of  p lots per b lock 
N = be + v = b (c  + n )  = total  number of p lots 

The tota l n um ber of b locks i s  d eterm i ned by 
the  need to h ave at l east 1 0  degrees of freedom 
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for error  i n  the ana lys i s  o f  the  y ie ld  data .  Th is ,  i n  
tu rn ,  i s  determ i ned b y  t h e  n u mber of  check var ie
t ies (c)  used in the t r i a l .  I n  the ana lys i s  of  va r ia
nce of  the check var iet ies, the ex per i menta l  e r ror  
has (b- 1 )  (c- 1 )  d egrees of  f reedom.  As a resu l t ,  
the  n u mber o f  b locks (b)  must be such t h at the  
fo l l ow ing  i nequa l ity h o l d s :  b > [ 10/(c- 1 )  + 1 ) . 
For exa mp le,  w i th  fou r check var i et ies : 

b > [ 1 o I ( 4-1 ) + 1 l b > 4 .33 

The  m i n i m u m  nu mber  o f  b locks wou ld be f ive .  
Each b lock would conta i n  f ive o r  more p l ots  
depend i ng o n  the  n u mber  of  new sel ect ions  to  be 
tested . 

I n  const ruct i n g  t h e  des i g n ,  t he  checks shou ld  
be  rando m ly ass igned to  p l ots  w i th in  each  b l ock .  
Litt l e  i s  l ost, however, i f  one  check i s  systemat i c
a l l y  ass igned to ,  say, the  f i rst p lot i n  each b lock .  
The other  c- 1 checks are  ass i gned at ra ndom to 
c- 1 o f  the  rema i n i ng p lots  in  each b lock .  The v 
new select i o n s  are  then  ass i gned to the  rema i n i ng 
b�  p lots i n  the  t r i a l .  

F o r  exam p le ,  suppose w e  want t o  eva l u ate 2 4  
new se lect i o n s  a n d  u se t h ree checks w i t h  o n e  
systemat ica l ly ass igned to t h e  f i rst p lot  i n  each 
b l ock ,  we would req u i re a m i n i m u m  o f :  

b > [ 1 0/(3- 1 )  + 1 ) = b > 6  

Assu me we choose to u se s i x  b locks, then : 
c 3 :  A ,B ,C  
v 24 : 1 , 2 ,  . . . .  24 
b 6 
n = v /b = 24/6 = 4 
p c + n = 3 + 4 = 7  
N = be + v = (6) (3)  + 24 = 42 

The f i e ld  p l a n  m i g h t  a p pea r as fo l lows :  

Block 
I I  1 1 1  I V  v 

A A A A A 
1 3  1 7  2 1  2 B 
8 9 c B 1 2  
B c 1 5  1 0  5 
c 24 B c 1 6  
1 8  B 1 3 6 
7 1 1  23 22 c 

Analysis 

V I  

A 
1 9  
c 
20 
B 
4 
1 4  

The  f i rst step  i n  the  ana lysi s i s  to const ruct a two
way tab l e  of  check y ie lds, tota l s, and mea n s :  
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Check 
variety 1 

1 x l l  
2 x2 1  

c 

Tota l  B 1 

I n  t h i s  tab l e : 

Block 

2 3 

X 1 2  X 1 3  
X22 X23 

b Total 

x l b C 1 

" '  x2b C2 

G 

x · ·  = y ie ld  of  the  i th  check i n  the  j t h  b lock IJ 

Mean 

>< 1 
><2 

M 

Bj = � x ij = sum of  a l l  checks i n  the  j th  b lock 
I 

C i = � x ij = su m  o f  a l l  y ie l d s  of  the i th  check 
J 

G = � Bj = ? C i = grand tota l  of a l l  ch eck y ie lds  
J I 

xi = C/b = mean y ie ld  of  the  i th check 

M = L xi = G/b = su m o f  the  check means  
i 

The next step i s  to co m pute an  adj ustment 
factor ,  ry for  each b lock.  T h i s  i s  com puted as : 
rj = ( l /CJ ( Bj - M)  

N ote : as a check o n  the  com putat i o n ,  4 rj = 0 
J 

A tab le  of  the  actua l y i e l d s  of  the  new se lec
t i ons ,  a nd the  y i e l d s  adj u sted for t h e  effect of the 
b l ock in wh ich the new se l ect ion  was grown can 
now be const ructed : 

Selection Block 

1 
2 

v 
where : 

Yield 

Observed Adjusted 

Yvj 



Y ij = y ie ld  of  the  ;th  new se lect ion  ( i n  the  jt h  

b lock) 

Yj = Y jj - rj = adju sted yie ld of  the ;th  n ew se l ec
t i on  (adj u sted for b lock  effect ) 

An est i mate o f  exper i menta l  error  w h ich  can 
be u sed to  com pute sta ndard errors and  LSD ' s  i s  
most eas i l y  o bta i ned us ing  a n  ana lys is  o f  va r i ance 
of  the  check y ie ld s. The format for t h  i s  i s : 

An ova 
Source d.f. SS MS 

Tota l be - 1 SSTot 
B l ocks b - 1 SSB 
Checks c - 1 SSC 
Error  (b- l ) (c- 1 )  SSE MSE 

The ent r i es 
fo l l ows :  

i n  the  Anova Tab le  are  com puted 

SSTot = 

SSB 

SSC 

SSE 

MSE 

l 2 x/- G 2/bc . . J 
I J 

( l /c) I 2 2 B· - G /be J 

( l /b )  I 2 2 C ; - G /be 

SST ot - SSB - SSC 

SSE/(b- l ) (c- 1 )  

as 

Note : the Anova in t h i s  t ab l e  i s  s i m p ly a rando
m ized b lock Anova o n  the  check y ie lds. 

An est i mate of the expe r i menta l  error i s  g iven 
by s2 = MSE .  

There i s  a n u m ber of  k i nds  of  d i fferences to be  
computed i n  a n  augmented d es i gn .  These d i ffe
rences and  t h e i r  va r i ances a re : 

1 .  D i fference between the  mea ns  of two check 
var i et i e s :  
Va r i ance = 2MSE/b = sc

2 

2. D i fference between adj usted y ie lds  o f  two 
new se l ect i o ns i n  the same b lock : 
Var i ance = 2MSE = sb 

2 

3. D i fference between adj usted y ie lds  of  two 
new sel ect ions  in d i fferent b lock s :  
Va r i ance = 2MSE ( c  + l )/c = s/ 

4. D ifference between the  adj u sted y ie l d  of  a 
new se l ect ion and a check mea n :  
Var i ance = MSE ( b  + l ) (c + 1 ) /bc = svc

2 

5 .  Average var iance of the d i fference between 
adju sted y ie lds  of two new se lect ions :  
Var i ance = MSE (2c  + l )/c = sa 

2 

Note:  a n  LSD based on  the average va r i ance, s 2 , 
i s  sat i sfacto ry for compar i ng adj u sted y ie lds  

a
of 

two new se lect i o n s  i n  most cases. 

Least s i gn i f i cant d i fferences (LSD's )  may be 
computed us i ng  the var i ances, g iven above, in the  
fo l l ow ing  way : SD � L = taV s where:  

ta = the  1 00a% (5% or 1 % ) two-ta i l ed t with 
(b- l ) (c- 1 )  degrees of freedom 

s2 the  var i ance of  the  d i fference for wh ich the 
LSD is bei ng computed . 

Numerical Example 

A cereal breeder wa nted to cond uct a pre l i m inary 
y ie ld  t r i a l  on  30 new se lect ions  of  durum 
d evelo ped fo r use i n  the  A ra i n fa l l  zone  of north
ern Jord a n .  H e  wa nted to com pare the  new selec
t ions  aga i n st th ree sta ndard var iet i e s :  ( 1 )  ST = 
Stork, (2)  C l  = Ci mmaro n ,  a nd (3)  WA = Waha.  
He  had on ly enough seed of the  new se lect ions to 
p la nt a s i ng l e  2 . 5  m-row of each , so he dec ided to 
use an augmented des i g n .  S i nce he wanted to 
i nc l ude  c = 3 standa rd va r iet i es, he req u i red a 
m i n i mu m  o f :  

b > [ 1 0/(c - 1 )  + 1 ]  
b > [ 1 0/(3 - 1 )  + 1 ]  
b > 6  

b l ocks to h ave su ff ic ient degrees of f reedom for 
est i mat i ng ex per i menta l  error.  Us i ng  s ix  b locks, 
he had a des ign w it h  the fo l l ow ing  c haracter ist i cs: 

1 .  N u m ber of checks, c = 3: ST, C l , WA 
2.  N u mber of  new sel ect i ons ,  v = 30 : ( 1 ) ,  (2 ) ,  

. . .  , (30) 
3 .  N u mber of b locks, b = 6 
4 .  N umber of  new se lect ions  per b lock, n = v/b 

= 30/6 = 5 
5 .  N u m ber of  p lots per b lock,  p = c + n = 3 + 5 

= 8  
6.  Tota l n u m ber of p lots, N = be +  v = (3) (6) + 

30 = 48 
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Suppose that the  f i e ld  p l a n ,  after r andomiza
t i on ,  and the  g ra i n  y ie lds  (kg/ha )  were a s  g iven i n  
the  fo l l owing  p l an : 

Sel. 

( 1 4) 
(26) 
C l  
( 1 7 )  
WA 
ST 

(22)  
( 1 3) 

I V  

Yield 

2405 
2855 
2592 
2572 
2608 
2972 
2 705 
239 1 

Sel. Y ield 

(9)  
(6)  
C l  
WA 
(20) 
( 1 1 ) 
(23) 
ST 

2268 
2 148 
2940 
2850 
2670 
3380 
2 7 70 
3348 

I I  
Sel .  Yield 

C l  3023 
(4) 30 1 8  
( 1 5 )  2 4  77  
(30) 2955 
WA 2477 
(3) 3055 
ST 3 1 22 
(24)  2 783  

v 
Sel .  Yield 

(2) 1 055 
(2 1 )  1 688 
ST 1 3 1 5  
WA 1 625 
C i  1 398 
( 1 0) 1 293 
(8) 1 253 
( 1 6 )  1 495 

1 1 1  
Sel. Yield 

( 18 )  2603 
ST 2 260 
(27 )  2857  
Cl  2 9 1 8  
(25)  2825 
(28) 1 903 
(5) 2065 
WA 3 107  · 

V I  
Sel .  Yield 

(29) 29 1 5  
(7)  3265 
C l  3483 
( 1 )  3 0 1 3  
WA 3400 
( 1 2) 2 385 
ST 3538 
( 1 9) 3 643 

To beg i n  the  ana lys i s ,  a t ab l e  of y i e ld s, tota l s ,  
and means of  the  sta ndard var iet ies (checks) i s  
co nstructed . Fo r  t h i s  set of da ta  we have the 
fo l low ing : 

Block 
Variety I I  I l l  IV V V I  Total Mean 

Stork 2972 3 1 22 2260 3348 1 3 1 5  3538 1 6555 2 75 9 . 1 7  
Cimmaron 2592 3023 2 9 1 8  2940 1 398 3483 l q354 2725.67 
Waha 2608 2477 3 10 7  2850 1 625 3400 1 6067 2677.83 

Total 8 1 72 8622 8285 9 1 38 4338 1 042 1 48976 2 720.89 

M 8 1 62.67 

The b lock adj u stment  factor ,  rj , is '.J = ( l /c) 
( Bj - M) i n  w h i c h ,  for t h i s  ana lys i s ,  c = 3 and M = 
8 1 62 .67 .  These factors  fo r  the  s i x  b locks i n  th i s  
t r i a l  a re :  

Block I I  I l l  IV v V I  

3 . 1 1  1 5 3. 1 1  40.78 325 . 1 1 - 1 2 74.89 752.78 0.00 

T h e  o bs e r v ed y ie lds ,  Y ij ' of the  new select i o ns and the  adj u sted y i e ld s ,  y i
* · a re : 

Sel .  

1 
2 
3 
4 
5 

6 
7 
8 
9 

1 0  

1 1  
1 2  
1 3  
1 4  
1 5  

Block 

6 
5 
2 
2 
3 

4 
6 
5 
4 
5 

4 
6 
1 
1 
2 

OBS.y ij 

30 1 3  
1 055 
3055 
30 1 8  
2065 

2 1 48 
3265 
1 253 
2268 
1 293 

3380 
2385 
2391  
2405 
2477 
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2260.2 
2329 .9  
290 1 .9 
2864 .9  
2024.2 

1822 .9  
2 5 1 2 . 2  
2527 .9  
1 942 .9  
2567 .9  

3054.9 
1 63 2 . 2  
2387.9 
240 1 .9 
2323 .9  

Sel. 

1 6  
1 7  
1 8  
1 9  
20 

2 1  
22 
23 
24 
25 

26 
2 7  
2 8  
29 
30 

Block 

5 
1 
3 
6 
4 

5 
1 
4 
2 
3 

1 
3 
3 
6 
2 

OBS.y ij 

1 495 
2572 
2603 
3643 
2 6 70 

1 688  
2705 
2 7 70 
2 783 
2825 

2855 
2857 
1 903 
29 1 5  
2955 

2 769.9 
2568.9 
2562.2 
2890. 2 
2344.9 

2962.9 
2 70 1 .9 
2444.9 
2629.9 
2 784 .2  

285 1 . 9 
28 1 6. 2  
1 862 .2  
2 1 62.2 
280 1 . 9  



An ana lys is  of va r ia nce i s  n o w  d o n e  o n  t h e  
y i e l d s  of the sta n d a rd ( c h e c k )  var iet i es. T h i s  g ives 
a n  est i m a te of the e x per i m e n t a l  error for the t r i a l .  
The A n ova for t h i s  set o f  data i s :  

Anova 

Source d.f. SS MS 

Tot a l  1 7  7 , 8 99 , 5 64 
B l ocks 5 6, 968,486 
Checks 2 20,05 1 
E r r o r  1 0  9 1 1 ,0 2 7  9 1 , 1 03 

cv = ( V MSE/�) 1 00 = ( V9 1 , 1 03/2 720.89) 1 00 
= 1 1 . 1 %  

MSE = 9 1 , 1 03 i s  t h e  sa m p l e  est i m ate o f  t h e  
ex pe r i me n t a l  e r r o r  for th i s  t r i a l .  

T h e  v a r i a n ces of t h e  d i fferent ty pes o f  
co m p a r ison a r e :  

1 .  D i fference between t h e  m e a n s  of t w o  check 
va r i et i es 
sc 2 = 2 M S E/b = (2 ) (9 1 1 03 ) /6 = 30,368 

2 .  D i fference between a dj u sted y i e l d s  o f  two 
se lect i o n s in the sa m e  b l o c k  
Sb 2 = 2 M S E  = ( 2 ) ( 9 1 1 03 )  = 1 82 , 206 

3 .  D i ffere nce between adj u sted y ie l d s  o f  two 
se l ect i o n s  in d i fferent b l ocks 
s/ = 2MSE (c + 1 ) /c = ( 2 ) ( 9 1 1 03) (4)/3 = 

242, 94 1 

4. D i ffer e n ce between a n  adjusted se l ect i o n  
y ie ld  a n d  a check mean 
svc2 = (b + l ) (c + 1) MS E/bc = ( 7 ) (4) 

( 9 1 1 03)/(6) (3)  = 1 4 1 , 7 1 6  

5 .  Average v a r i a nce o f  t h e  d i fference between 
two adj u sted select i o n  y i e l d s  
s /  = ( 2 c  + 1 )  MS E/c = [ ( 2 ) (3)  + 1 ] (9 1 1 03 ) /  

3 = 2 1 2, 5 74 

I t  i s  poss i b l e  to co m p ute a n  LSD for each of 
the p reced i n g  co m p a r i so n s. Ho weve r ,  the most 
u sefu l co m p a r isons a r e  t h e  co m pa r i so n  of a new 
se l ect i o n  w i t h  the mean of a check var iety and 
t h o se a m o ng the adj u sted y i e l d s  of the new 
se lect i o n s .  T h e  5% LS D ' s  f o r  t h ese com par isons 
are com puted a s  fo l l o w s :  

1 .  F o r  b o t h  LS D ' s  t h e  req u i red ta i s  the 5% 
two-s i d ed t w i t h  (b - l ) ( c  - 1 )  = (6 - 1 ) ( 3 - 1 )  
= 1 0  d . f .  T h i s  va l u e i s  t0.05 ( l O ) = 2 . 228 

2 .  The 5% LSD for c o m pa r i n g a n  adj usted 
se l ec t i o n  y i e ld  w i t h  the mea n y i e l d  of a 
check i s :  

Table 1 .  Mean yields of standard varieties and adjusted yields of new selections (kg/ha)  arranged in order of 
decreasing y ields. 

Rank Sel. Y ield Rank Sel. Y ield Rank Sel. Yield 

1 1 1  3054.9 1 2  C i  m m .  2 7 2 5 .  7 23 1 3  2387.9 
2 2 1  2962.9 1 3  2 2  2 70 1 . 9  24 20 2344 . 9  
3 3 2 90 1 . 9  1 4  Wah a 2677.8 2 5  2 2329.9 
4 1 9  2 890. 2 1 5  24 2629.9 26 1 5  2323.9 
5 4 2 864 . 9  1 6  1 7  2568.9 27 1 2260. 2 

6 26 285 1 . 9 1 7  1 0  2567.9 28 2 9  2 1 62 .2 
7 2 7  2 8 1 6 . 2  1 8  1 8  2 5 6 2 . 2  29 5 2024.2 
8 30 2 80 1 .9 1 9  8 2 5 2 7 . 9  30 9 1 942.9 
9 2 5  2 784. 2 20 7 25 1 2 . 2  3 1  28 1 862.2 

1 0  1 6  2 769.9 2 1  2 3  2444 . 9  32 6 1822.9 
1 1  Sto r k  2 7 5 9 . 2  2 2  1 4  240 1 . 9  33 1 2  1 632.2 

CV = 1 1 . 1  % s2 = 9 1 , 1 03 
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LSDo.05 = to .05 ( 1 0)  Vs-::! = 2 . 2 28 

v 1 4 1 ,  7 1 6  = 838. 7 

3. The 5% LSD for co mpa r i ng two adj u sted 
se lec� ion  y ie l d s  may be com puted u s i n g  the  
average var i ance 
LSD o.05 = to .05 ( 1 0) R = 2 . 2 28 

\) 2 1 2 , 5 7 4  = 1 ,027 .2  

The resu lts  of t h i s  t r i a l  can be su mmar ized fo r 
the  cerea l b reeder i n  the form of  a " Report of 
Resu l ts ."  An examp le  of  t h i s type of report i s  
g iven be low.  

Report of Resu lts 

A prel i m i nary y i e l d  t r i a l  was cond ucted to eva l u 
ate 30  new se l ect ions  of d u r u m  fo r  possi b le  u se i n  
the  A ra i nfa l l  zone o f  northern Jord a n .  The  new 
se lect ions  were compared aga i n st t h ree standa rd 
va r i et i es, Stork ,  C i mmaron ,  and Waha ,  u si n g  an  
Jugmented des ign  with s i x  b locks of  e ight  p lots  
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each .  The mean y ield s  of the  standard va r iet ies 
and  the y i e l d s, adj u sted fo r b lock d i fferences, of 
the  new se lect ions  are presented i n  Tab le  1 .  

A lthough  the adj u sted y i e l d s  of 1 0  of  the new 
se lect ions  are greater than the y ie ld  of the  h ighest 
check ,  Stork ,  none of  these y i e l d s  i s  s i g n i f i cant ly 
(5% ) h igher .  O n  the other hand , two of the  new 
� lect ions ,  6 and  1 2, have a y ie ld  wh ich  i s  s i g n i f i
cant ly  (5% ) less than  the yie ld  of  the lowest check , 
Waha .  Among  the new se lect ions ,  the top 25 fo rm 
a g roup  in wh ich none of  the adj u sted y i el d s  are 
s i gn i f i cant ly  d i fferent. 
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SHORT COM MUNICATIONS 

Effect of the Semidwarf Olaracter and Yield 
Components on Yield of Barley (Hordeum vu!gare 

L. )  1 

Ahmed ZAH O U R  
IA V Hassan II, Rabat, MOROCCO 

Arig 8 ,  a h igh-y ie ld i ng bar ley var iety adapted to 
Morocco , was crossed and  then backcrossed to s i x  
d i fferent genotypes f r o m  M i nnesota ,  USA, t o  
develop two popu lat ions  w ith d ivers ity f o r  each of  
p l ant h eight (popu l at i o n s  I and  1 1 ) ,  kerne l  n u m ber 
(popu l at ions  1 1 1  and I V) ,  a nd t i l le r  n u m ber (popu
l at ions  V and  V I ) .  Popu l at ions  were d eveloped at 
St . Pau l ,  M i n nesota ,  and the  y ie ld  t r i a l s  were 
condu cted at fou r  env i ron ments in Morocco. The  
purpose of the  stu d y  was  to  determ ine  whether 
genet i c  i m provements i n  y ie ld cou ld  be made u s i ng 
a sem idwarf  cha racter, h igh  kerne l  n u m ber ,  a n d  
h igh  t i l l e r  nu m ber .  

The  d ata obta i ned showed that sem i d warf  geno
types d id not d i ffer s i gn i f i cant ly  from the i r  t a l l  
counterparts i n  d ry-matter o r  gra i n  y i e l d  produc
t i o n ,  a lt hough  the  sem idwarf  l i nes showed a s l igh t  
advantage over the  t a l l  o nes i r1 g ra i n  y ie l d .  
Sem idwarf l i nes were s i m i l a r  t o  ta l l l i nes i n  head i n g  
t i me i n  popu l at i o n  1 1  b u t  were f ive d a y s  l ater i n  
popu lat ion  I .  Sem id warf  l i nes were more lodg i n g  
res istant and had  a h igher  harvest i n d ex than  ta l l  
l i nes i n  both popu l at ions .  Based o n  the  mea n o f  
a l l  tests ,  o n l y  two sem id warf l i nes exceeded Ar ig  8 
i n  gra i n  y i el d .  

Ev idence from t h e  fou r  y ie ld  component 
po pu l at ions  ( 1 1 1 , I V , V,  and  V I )  i n d icated that the 
fou r  M i n n esota parents and  the i r  component 
character i st i cs (Manker ,  M 7 6-230, M 75-6 1 ,  a n d  
M 73-1 29)  i n  com b i nat i o n  w i th  Arig 8 prod uced 
some progen ies  w ith  h igher g ra i n  y ie ld  than  the  
adapted parent,  Ar i g  8 .  Fou r  l i nes f rom t h e  
two kernel  n u mber popu lat ions  a n d  th ree l i nes  
f rom the  two t i l ler n u m ber popu l at ions  exceeded 
Arig 8 in g ra i n  y ie l d  by 1 5% or more and 1 0% o r  

1 .  Ph.D thes i s  su bmitted t o  t h e  Facu lty of  Agr icu l 
tu re, I nst i tute o f  Agronomy a nd Veter inary  
Sc ience, Hassan 1 1 .  Morocco, 1 984.  90 pp .  

more,  respect ive ly .  A lso ,  some h igh -y ie ld i ng ,  ea r ly ,  
and  lodg i ng-resi stant l i nes were der ived f rom the  
Manker/2* Ar ig  8 (popu l at ion  1 1 1 )  cross. The  
strategy of  us i ng  the  M i nnesota y ie ld  component 
parents and a cross and one backcross to adapted 
cu lt ivar ,  Ar ig  8, appeared to be ef_fect ive i n  that it  
produced h igh-yie l d i n g  progen ies. 

Phenotyp i c  corre l at i o n ,  r i dge regress ion ,  and 
path coeff ic ient ana lyses were app l ied to data from 
the y ie ld  com ponent popu l at ions  ( I l l ,  I V ,  V, and 
V I ) .  These ana lyses showed that ,  u nder the cond i
t i o n s  of t h i s  study ,  kerne l  weight and head weight 
were more c lose ly associated with gra in  yield than  
head n u m ber o r  kerne l  n u m ber .  However ,  exami
nat ion of the  h ighest y i e l d i ng l i nes in each popu la
t ion  showed that h i g h  y ie ld  tended to be associated 
w ith  moderately h igh  head n u m ber and  h igh  kernel 
weight.  Some of  the h ighest y ie ld i ng l i nes had 
modest posit ive i ncreases in each of  the th ree y ie ld 
components. 

I n  l i ght of a l l  the ev idences from t h i s  study,  it 
a ppea rs  appropr iate to conc lude  that h igh  y ie ld 
resu lts  from a spec ia l  ba lance o r  the r ight combi na
t i o n  of the th ree y ie ld  components rather than any 
part i cu l a r  compo nent .  

Characterization of Dual -Purpose Barley-An 
Approach 

S .K .  YAU and  M .S. M E KN I 
Cereal Improvement Program, !CA RDA, P. O. Box 
5466, A leppo, S YRIA 

I n  the  agr ic u ltu ra l  systems of the M idd l e  East and 
North Afr ica bar ley has  been known as a versat i l e  
crop,  res i l i ent to a var iety of treatments at  any 
stage of i t s  development.  One such treatment in 
the  M i d d le East and North Afr ica i s  the  g reen-stage 
graz i ng of bar ley dur i ng  the w inter months and 
then leav ing  it to produce a gra in  crop. I n  Syr ia ,  
a n  average of 48. 7% a of bar ley-growing farmers 

a .  The f igure va r ies between c l i mate, zones ,  
prov inces, and seasons. 
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practice such green-stage g raz ing every year (Maz id 
and Ha l l aj ian 1 983) . G reen-stage graz ing  of bar ley 
i s  a l so pract iced w ith varying i ntens it ies i n  Cyprus ,  
I ran ,  Tun i s ia ,  I raq ,  Sau d i  Arab i a ,  Morocco , and 
Tu rkey (Cecca re l l i ,  ! CARDA, persona l  commu
n icat ion) . 

Resea rch at I CARDA over the past 5 yea rs  has  
showed that improved h igh-y ie ld i ng bar ley 
genotypes wh ich were co nvent iona l ly bred for 
g ra i n  genera l ly do not perfo rm we l l  when subjected 
to graz ing,  i n d i cat i ng the need for spec i a l  d u a l 
purpose genotypes ( I  CA RDA A n n u a l  Report 1 98 1 ; 
1 982 ;  1 983) .  Mo reover , i n  these ex per i ments,  
la rge genotyp ic  d i fferences i n  d ry-matter prod uc
t ion at t i l l e r ing, ab i l i ty to recover after graz i ng and 
i n  f i na l  gra in y ie ld  after g ra z i ng were detected , 
suggest i ng  the poss i b i l i ty of deve lop ing  genoty pes 
su itab le  for green-stage graz i ng w i thout  det r i menta l  
effect on  f ina l  gra i n  y i e l d .  

T o  meet t h e  w ide ly recogn i zed need f o r  d ua l 
pu rpose bar ley var iet ies ,  a sma l l  project was 
i n i tiated at ! CARDA in  1 980/8 1 to id ent ify and 
deve lop  appropr i ate genotypes. Si nce then ,  severa l  
h u nd red genotypes have been screened by c l i pp i ng 
once at the t i l l e r ing  stage to s i mu late graz i n g .  
Among t h e  cha racter s observed , two were 
cons idered most i m portant : d ry-matter y ie ld  at 
t i l l e r i ng and g ra in  y ie ld  after c l i pp i ng .  Based on  
these two tra its ,  genotypes were grou ped i nto 
gra i n ,  fo rage, and d ua l -pu rpose ty pes ( F ig .  1 ) .  
Dua l -pu rpose genotypes t h u s  were c l ass if ied as  
prod ucers of h i gh forage y ie ld  at the  t i me of 
graz ing as we l l  as h i gh gra in  y ie ld  afterwa rds .  

grain type dual-purpose type 

Mean 

forage type 

Mean 

Dry-matter yield at t i l lering 

F ig. 1 .  Classification of barley genotypes according to 
their d ry-matter y ield at ti l lering stage and grain y ield 
after cl ipping. 
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Start i ng i n  the 1 983/84 season ,  the c lassif i cation 
of d ua l-pu r pose bar ley was i mproved . It was 
rea l ized that the above c l assi f i cat ion of dua l 
purpose bar ley based on  h igh  forage y ie ld  and h igh 
gra i n  y ie ld  a fter graz i ng was a 'narrow-sense' def i n i 
t ion .  I n  a broad sen se ,  d ua l -pu r pose ba r leys shou ld  
be ab le  to perfor m  wel l  whether grazed or not ,  i .e . ,  
they sho u l d  comb ine  the  narrow-sense perfor
ma nce w it h  the capa b i l ity to prod uce h igh gra in  
y ie ld  i f  not  grazed . Moreover,  when sel ect i ng dua l 
pu rpose bar leys, the a mount of st raw produced 
a l so deserves attent ion s i nce bar ley straw i s  a 
va luab le  source of feed fo r l ivestock i n  the reg ion  
(Cecca re l l i , ! CARDA, persona l  com m u n i cat ion ; 
Maz id  and Ha l laj ian  1 983) .  

A theoret ica l  compar i son  of  bar ley genotypes i s  
attem pted w ith a l l  cha racters d i scu ssed above . 
Dua l -pu r pose gen otypes of bar ley at ! CARDA are 
those g iv ing  above-average va l u e  for a l l  characters 
( F ig .  2 ) .  

OM OM 

GVC GYC 
forage type dual-purpose type 

OM 

GYC 
grain type 

Fig. 2. Classif ication of barley genotypes accord ing to their 

dry-matter yield at t i l lering stage ( D M ) ,  g ra in  yield after 

clipping (GYC), grain y ield without c l ipp ing  ( G Y ) ,  and 

straw y ield after clipping (SVC) .  
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Days to Heading and Days to Maturity as 
Important Factors of Barley Resistance to Wheat 

Stem Sawfly 

A. RASHWA N I 
Cereal Improvement Program, /CA RDA, P. O. Box 
5466, A leppo, S YRIA 

Dur ing  1 983/84, 306 bar l ey genotypes were tested 
at Suran (Hama,  Syr i a )  i n  an un rep l i cated t r i a l  to 
deter m i ne the i r  resi stance for w.heat stem sawf ly 
u nder natura l  i nfestat ion .  

Days to head ing  and matu r ity were recorded for 
each bar ley genotype. At harvest, 60 stems were 
taken at random from each l i ne and exa m ined for 
in festat ion by wheat stem sawfly l a rvae.  

S ign i f icant corre l at ions were fou nd between the 
percentage of i nfestat ion and both days to head ing  
( r  = - 0.306**)  a nd days  to  matur ity ( r  = 

- 0.25 ** ) .  A l so ,  ear ly bar ley l ines were much 
more suscept ib l e  than l ate ones, poss ib ly  becau se 
there i s  a coinc idence between the t ime  of wheat 
stem sawf ly ov iposit ion (wh i ch takes p lace below 
the head of the p l ant)  and the head ing of the ear ly  
bar ley genotypes. 

On the other hand ,  i n  l ate genotypes, the 
preferred s ite of ov i pos it ion has not appeared when 
the  peak of oviposit ion occu rred . This  suggests 
that l ate-head i ng bar l ey genotypes probab ly escape 
wheat stem sawf ly i nfestat ion .  

Barley Agronomy in J iangsu, China 

Sun Yuan M I N  
Institute o f  Agriculture Modernization, }iangsu 
A cademy of Agricultural Sciences, Nanjing, 
jiangsu 2 7 00 7 4, People 's Republic of CHINA 

Bar ley i s  an i m portant w i nter cerea l crop i n  Ch ina .  
About 4 m i l l ion hectares a re  p lanted to  bar ley, and 
J i angsu prov i nce a lone accounts fo r 25% of the 
total  p l anted area. 

Due to its sa lt to lerance and ear l ier matur ity as 
com pared w ith wheat, bar ley is widely grown a long 
the coasta l  area, and i n  areas where doub le  and 

t r ip le  cropping systems a re adopted . Mu lt icrop
p i ng w ith  bar l ey has many forms among wh ich a re :  
bar l ey-r ice - r i ce, bar l ey - r i ce ,  bar ley - ma ize - r ice, 
bar ley - soybean - r i ce, bar ley - m aize and sweet 
potato ,  bar l ey - maize and ground peanuts, and 
bar l ey - cotton etc. H igh and stab le  y ie ld ; l ate 
sow ing ; ear ly matur ity ; med i u m  p lant height ; 
resi stance to scab ,  v i rosis, and water logg i n g ;  and 
to lerance to co ld are desirab le  tra its in bar ley.  

The temperature at Nanj i ng,  J iangsu, ranges 
between 1 .9 and 28.2°C from January th rough 
December. The ra infa l l  ranges between 30.2 and 
1 8 1 .  7 mm. Sow ing at J iangsu starts ear ly  i n  
October i n  the  north, a n d  l asts from mid  October 
to ear ly November i n  the south.  Harvest i ng l asts 
from m id- to end of  May. Two reg iona l  i n st itutes 
at J iangsu conduct resea rch on bar ley:  

Prefect u ra l  Agr icu l tura l  Research I nst itute, Yan
cheng,  J i angsu,  People 's  Repu b l ic  of Ch ina .  
and 
Prefect u ra l  Agr i cu ltura l  Resea rch I nst itute, Nan
tong,  J i angsu, People's Repu b l ic of Ch ina.  

Ahgaf-A N ew Wheat Variety Released in the 
People's Democratic Republ ic of Yemen 

J .P. S R I VASTAVA 
Cereal Improvement Program, /CA RDA ,  P. O. Box 
5466, A leppo, S YRIA 

Mr.  Husse in  S. Bamakharamah ,  D irector. Agr icu l 
tura l  Resea rch I nstitute Seryan,  PD RY, has 
i n formed us  about the release of a new wheat 
var iety, Ahgaf, and the status of wheat produc
t ion  i n  the cou ntry. 

Local  aestivum types and cu l t ivars of d ifferent 
matu r ity per iods a re be ing cu l t ivated in the 
PDRY. These types are ,  to some extent , adapted 
to the loca l water and so i l  sa l i n ity environment. 
However,  their h igh suscept i b i l ity to l eaf and 
stem rusts, low response to chemica l  fert i l izers, 
and tendency to lodge, resu l t  in low product iv ity 
and u nsu ita b i l ity to mechan ica l harvest i ng.  
Therefore, em phasi s was p l aced on i ntroducing 
h igh-y ie ld ing  var ieties and appro pr i ate agronomic  
pract ices to  hel p i mprove wheat productiv ity and 
increase wheat prod uct ion i n  the country. As a 
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resu lt  of var i eta l  
Ka lyansona and 
(C I M MYT or ig i n ) , 
i n  1 973 i n  Yemen .  

test i ng, two wheat var iet ies, 
Sona l ika released in  I nd ia 
were i ntroduced a nd re leased 

As the res i stance to l eaf and stem rusts of 
Ka lyansona and Sona l i ka was break ing  dow n ,  
extens ive efforts were made b y  the nat iona l  prog
ram to ident i fy new h igh-y ie ld i ng va r iet ies ,  res i s
tant to d iseases and tolerant to the  re lat ive ly h ig h  
temperature occu r r i ng ea r ly  i n  the season .  Selec
t ion for re lat ive ly ta l le r  l i nes w i th i n  the sem i 
dwarf group  was pract iced t o  obta i n  i n crea sed 
straw yie ld . 

Fo l l owing th ree seasons of se lect ion  a nd 
test i ng ,  the t h ree most pro m i si ng new l i nes were 
compared w i th  Ka lyansona and Sona l ika ,  the 
check va r iet ies {Tab le  1 ) .  

These new l i nes, a long w ith  commerc ia l var ie
t i es, were tested i n  farmers '  f i e l d s  and state fa r ms .  
S i m u ltaneous ly ,  agronomic  t r i a l s  were conducted 
.o determ i ne appropr iate sow i ng t i me ,  fert i l izer 
req u i rements, and seed rate. Based on better 
y ie ld i ng ab i l ity and rust res i stance, as co mpared 
to the com merc ia l  va r iet ies ,  the PDRY's  Nat iona l  
Co m m i ttee for Var ieta l  Release ( N C V R) 
approved the re lease of wheat l i ne S 3 1 1  x 
Norteno-J it 43. 2L  u nd er the loca l  name Ahgaf .  
Due to i ts  heat to lera nce at seed l i ng stage, the 
va r iety Ahgaf i s  su ita b le  for ea r ly  p l ant ing  { l ate 

October) in Wad i Hadramout ,  whereas other 
var iet ies suffer bad ly i f  p l anted ear ly. Th i s  w i l l  
prov ide f lex i b i l i ty to  farmers for  the i r  sowi ng 
t ime .  Furthermore,  Ahgaf appea rs to possess 
more to lerance to so i l  and water sa l i n ity wh ich i s  
very i m portant for  the PDRY. The sa me l i ne  was 
ident i f i ed and named by the Syr i an  Nat iona l  
Prog ram as "Go lan " 

O r i g i n a l ly ,  the c ross was made i n  Pantnagar ,  
I nd ia ,  by Dr .  J .P. Sr ivastava,  wheat breeder and 
present ly l eader of the cereal _ i mprovement 
program, ! CARDA. Sam p l e  3 1 1 , received from 
C I MMYT, Mex ico ,  was fou nd to be h igh ly  res is
tant to rusts, and Norteno,  a l so received from 
Mex i co, was selected as  the second parent for i ts  
ea r l i ness a nd l a rge, l u strous kerne ls .  Seed of th i s  
prom i s i ng  l i ne ,  i n  the  ea r ly  generat i o n ,  was  sent 
fo r eva luat ion  in Lebanon  and other cou nt r ies i n  
the  M id d l e  East a n d  North  Afr ica th rough Ar id 
Lands  Development Program (ALAD ) ,  a 
predecessor o rgan izat ion of ! CA RDA. T h i s  l i ne 
was i n c luded i n  I CARDA's  Reg iona l  Wheat Y ie ld 
T r ia l s  fo r 3 yea rs  and was among the h ighest 
y ie lders i n  severa l cou ntr ies of the reg ion .  

D u r i ng 1 983/84, Ahgaf was  g rown on 500 
hectares i n  the PD RY and i s  expected to soon 
rep lace Ka lyansona and So na l i ka .  The re lease of 
Ahgaf is  a ref l ect ion  to the cooperat ion  between 
Nat iona l  Prog rams and the I A RC's  su pported by 
the CG I A R .  

Table 1 .  Performance of selected strains as compared to Kalyansona and Sonal ika at A R I ,  Seryan. 

Grain Plant Days to Leaf rust 
yield height matur ity reaction 

Pedigree/variety (t/ha)  (cm ) 

S 3 1 1 x N orteno-J it 43 .2L 3 .6  90 1 05 Free 
7C-On x l n ia x B. Man .  3. 1 73 93 Present 
LR-So n  64 x CC/Ska 2 .5  7 1  9 1  Present 
Kalyansona ( i mproved check) 2 .6  76  92 Present 
Sona l i ka ( improved check) 2.4 74 89 Present 

36 RA CH/S Vol. 4, No. 7, Jan 7985 



Occurrence of Hessian Fly (Maytiola destructor 
Say) in H igh-E levation Areas 

M .  NACH I T ,  H .  KET AT A, M .  AZ RAK, and 
A. RASHWAN I 
Cereal Improvement Program, !CA RDA, P. O. Box 
5466, A leppo, S YRIA 

Hess ian  f ly (Maytiola destructor Say) i s  an  i n sect 
pest wh ich attacks cerea I crops i n  most of the 
wor ld .  The damage i s  cau sed by l a rvae feed i ng on  
stems and mak ing  them weak to var ious  degrees 
depend ing  on the crop and the env i ro nmenta l  
cond it ions .  The development of  the i nsect i s  
genera l l y  favored by h igh relat ive h u m id ity and 
moderate temperatu re ( Anonymous 1 976) . 
Occu rrence of the i nsect i n  Syria has  been reported 
at Tel Hadya by Rashwa n i  ( 1 9 78) w ith average 
i n festat ion of 1 3, 1 9 ,  a nd 2 1  % on bar ley, bread 
wheat,  a nd t r i t ica le ,  respect ive ly.  Losses a re 
typ i f ied by the a ppearance of dead t i l l ers or 
shortened stems w ith  sma l l  sp ikes and shr ive led 
kernels .  I n  favorab l e  cond i t ions ,  u p  to 80% of  the 
p l ants  i n  an  i n fested f ie ld can be  damaged 
(Anonymous 1 976) . 

Wh i l e  Hess i an  f ly had been observed i n  severa l 
countr ies of North Afr ica and West Asia ,  no report 
has yet conf i rmed its occu r rence in h igh-e levat ion  
areas, part i cu l ar ly  i n  the m o u nta i n s  of  the Syr ia
Lebanon border.  In th i s  study,  it was at a s ite 
1 400 m above sea l evel l ocated at Jabad ine (55 km 
northwest of Damascus) that Hess ian f ly p u pae 
were o bserved on mat u r i ng p lants of d u r u m  wheat, 
bread wheat, a nd tr i t ica l e . The f ie lds  were 
exper imenta l p lots  of the I CARDA 1 983/84 
su mmer nu rsery p l anted i n  J u ne and reg u l ar ly 
f lood- i r r i gated t h roughout the grow i ng season .  
Observat ions  were made pr ior  t o  harvest i n  
October. The average percent i n festat ion ,  ca lcu
lated for durum a nd b read wheats, was around 
30% . I n  a samp le  o f  60 random p l ants from the 
d u r u m  wheat observat ion  nu rsery, the percentage 
of  i n fested stems ranged from 6 to 24 in fert i l e  
t i l lers a n d  from 1 0  t o  4 6  i n  i n fert i l e dead t i l lers .  
T h i s  i n d i cates that · Hessi a n  f ly can red u ce t i l ler 
fert i l ity i n  i r r igated wheat grown d u r ing the 
su mmer i n  h igh-a lt i tude a reas .  These f i nd i ngs 
warrant further invest igat ions  to eva l u ate the 
var ieta l  resi stance and to assess the economic  
i mportance of crop losses cau sed by  Hess ian f ly  i n  
these a reas. 
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Reconfirmation of Levels of Resistance to Wheat 
Stem Sawfly in Some Bread Wheat Lines 

A. RASHWAN I 
Cereal Improvement Program, /CA RDA, P. O. Box 
5466, A leppo, S YRIA 

I n  1 983 , a t r i a l  was cond ucted at Tel Hadya, 
northern Syr ia ,  to reeval uate the sou rces of res i s
tance to wheat stem sawf ly  and determ ine the 
degree of da mage u nder art i f i c i a l  i n festat ion .  
Three b read w heat l i nes c lass i f ied in  prev ious years 
for vary i ng d egrees of res i stance to wheat stem 
sawf ly were u sed i n  t h i s  study :  MP- 1 1 2  (su scep
t ib le ) ,  Go lan  ( i mproved loca l  check) ,  and MT-777 
Cl 9294/ Fort u na (res istant) . 

The t r i a l s  were p l anted u nder i nsect-proof cages 
w ith  a p lot s ize of 2 .5  x 1 .8 m2 • The tr ia l  was la id 
out in  a random ized comp lete b l ock des ign w ith 
fou r  rep l icat ions. Plots were i nfested at the ear
format ion stage w ith fou r  d i fferent l eve l s  of  adu lt 
wheat stem sawf ly fema les per m2 • The ad u lts had 
been reared in the l aborato ry from la rvae co l l ected 
from i n fested f i e ld s. 

After ha rvest, percentages of i nfestation by 
wheat stem sawf ly  were ca l cu l ated on the basis of 
120 stems per sam p le  per p lot . 

Reg ress ion o f  percent i n fested stems on  level of  
i n festat ion was s ig n i f icant (P  < 0.0 1 )  for  a l l  three 
cu l t ivars ( F ig .  1 ) .  At a l l  l evels  of infestation the 
resistant l i ne MT-777 Cl 9294/Fortuna showed 
co ns i stently s ign if icant lower damage than the 
local and the su scept ib le  checks. This conf i rms the 
res i stance prev ious ly detected in Fortuna and 
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F ig.  1 .  Regression of percent infested stems on level of 
infestation for three bread wheat cultivars (S = 

susceptible, L = local, R = resistant) .  

Fortuna-der ived l i nes wh ich are be ing  u sed at 
! CARDA as sources of resistance to wheat stem 
sawf ly .  

Bacterial leaf Bl ight of Wheat in Pakistan 

M u hammad Afza l AKHTAR,  Bash i r  Ahmad 
KHAN , and M u hammad AS LAM 
Crop Diseases Research Institute, National Agricul
tural Research Centre, Pakistan Agricultural 
Research Council, Islamabad, PA KIS TA N  

Wheat ( Triticum aestivum L. ) ,  p l anted at the 
Nat iona l  Agr icu l tu ra l  Research Centre, I s l amabad , 
was fou nd heav i l y  i n fected w ith a phytobacter ia l 
pathogen d u r i ng spr ing 1 984. The d i sease 
appeared on  leaves i n  the fo rm of watersoaked o i ly  
spots measu r i ng 1 m m  i n  d iameter . The les ions 
expanded w ith t i me and were gray-g reen to tan
w h ite in co lo r .  They gradu a l ly  coa lesced w it h  each 
other caus ing severe b l ighte n i ng of the leaves. On a 
h eav i ly  i nfected p l ant ,  ent i re l eaves became 
necrot ic .  A w h ite crust of bacter ia l  d r i ed-out ooze 
was a l so observed on  the u nderside of the o lder 
water-soaked les ions.  The bacter i u m  i so l ated from 
these lesions on yeast extract-dextrose-ca l c i u m  
carbonate (YDC) fo rmed sl i my co lon ies o n  the 
cu l tu re med i u m. I t  was ident i f i ed to be gram 
negat ive w ith  rounded end rods a nd measu red 0 .  7-
1 . 2  x 1 .5-3.0 JJm.  I t  p roduced a g reen f lou rescent 
p igment i n  cu l ture. It l iq u i f ied ge lat i n  and on  beef 
extract agar it  gave g ray-wh ite to b l u ish co lo r .  

38 RA CH/S Vol. 4, No. 1 ,  Jan 7985 

The bacter ium was thus  ident i f ied as Pseudomo
nas syringae Van H a l l .  I t s  character ist i cs agreed 
w ith  those descri bed by Otta ( 1974).  

Twenty-day o ld seed l ings of wheat variety 
Pak 8 1  grown i n  the p l ast i c  house were i nocu l ated 
w ith bacter ia l  suspens ion having a n  a bsorbance of 
1 . 2  on  spectron ic 20 (Bausch and l amb} .  Typical  
water-soaked l es ions  developed w ith i n  seven days 
of inocu lat ion and the same bacter ium was 
reisol ated from these l es ions.  This  i s  the f i rst 
report of Pseudomonas syringae as a wheat 
pathogen i n  Pak istan .  

The d i sease was observed i n  the exot i c  b reed ing 
mater i a l  wh ich was h eav i ly d amaged by th i s  
pathogen .  The bacter i u m  has  been reported to  be 
a common i n ha b itant of so i l  and water a l l  over the 
world (W iese 1 977) .  It seems that the exot i c  
mater i a l  i s  h igh ly  suscept ib l e  to  th i s  pathogen , but 
there are good ind icat ions  of the ava i l ab i l ity of 
sou rces of genet i c  resistance to meet any future 
th reat by t h i s  d isease to wheat in Pak i stan .  

References 

Otta ,  J .A. 1 974. Pseudomonas syringae i n c ites a 
leaf necrosis on  spr i ng and w i nter wheats i n  
South Dakota. P l an t  D i sease Reporter 58:  
1 0 6 1 - 1 064. 

W iese, M . V .  1 977.  Compen d i u m  of wheat d iseases. 
The Amer ican Phytopatholog i ca l  Soc iety of 
Amer ica ,  USA. 1 06 pp.  

Effect of Growth Regulator and Photoperiod on 
Spring Wheat (Triticum aestivum L. em. Thell . )  

I .  NAJ I  
Cereal Improvement Program, /CA RDA, P. O. Box 
5466, A leppo, S YRIA 

Ch lormequat or  Cycocel (CCC) retards g rowth by 
i n h i b it i ng GA biosynthes is  i n  many d i cots and 
monocots i n c l ud ing  wheat. Th is  exper iment was 
designed to exam i ne the effects of CCC on the 
growth a nd deve lopment of two spr ing-wheat 
cu l t ivars u nder two photo per iods. 

Two spr i ng-wheat cu l t i va rs, T immo (ta l l )  and 
H ighbury (short ) ,  were subjected to two photo
per iods ( 10 and 1 6  hr )  and two growth regu lator 



treatments (with and w ithout CCC) .  The 
exper i menta l des ign was a spl it-p lot i n  f ive rep l i ca
t ions w ith photoperiod as m a i n  factor ,  a nd var iety 
and g rowth reg u l ator t reat ments as subfacto r.  

Both wheat cu l t ivars were su bjected to photo
period treatments i mmed iately after emergence,  
and to  CCC at the double r idge stage. 

Data were co l l ected on t i l l er n u m ber,  pseudo
stem and t rue stem lengths,  n u mber of u nfo lded 
leaves per p l ant,  l ength and width of l eaves, 
deve lopmenta l  score (Zadock sca le } ,  and l ength of 
ma in-stem-sp ike i n i t i a l .  

The  resu l ts i nd i cated t h at the  photoper iod 
t reatments inf luenced the  p l ant development for 
both the ta l l  a nd short var iet ies in the same 
man ner. As compared to short photoperiod,  l ong 
photoper iod i ncreased t i l ler  n u m ber,  l eaf  w idth ,  
sp ike l ength , and  deve lopmenta l score. I t  was  c lear 
that long photoper iods favored faster development 
of reproduct ive structu res, the  deve lopmenta l  
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F ig. 1 .  Effect of CCC on the plant development of 
Timmo and H ighbury cultivars of spring wheat. 

scores being 4.44 and 1 .98 for tt\e long and the 
short photoperiods, respect ively. 

The growth regu l ator CCC, known to have a 
dwarf ing effect through the suppress ion of ce l l  
d iv is ion i n  t h e  r i b  meristem, caused a red uct ion  i n  
shoot e longat ion. 

I n  th i s  exper iment,  CCC had more pronounced 
effects on T i m m o  as compared to H ighbury ( F ig .  
1 } . I nteract ions  between CCC and photoper iod 
were observed for pseudo-stem and true stem 
lengths for both var iet ies ( Fig .  2 } .  
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Fig. 2. Effect of CCC and photoperiod on the length of 
pseudo- and true stems of Timo and H ighbury cultivars, 
1983. 

I n  genera l ,  a pp l icat ion  of  CCC resu lted in  
increased t i l ler  nu mber and red uced l eaf and 
pseudo-stem length . A reduct ion  in  deve lopmenta l 
sco re was observed fo r T i mmo on ly. 
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These resu lts showed that CCC is a n  effect ive 
g rowth retardent w h ich can be u seful  in i nd uc ing  
h igher  t i l l e r ing and shorten i ng the p lants where 
lodg ing i s  a prob lem. Therefore, it  can i ncrease 
y ie lds  in h igh ly  favorab l e  grow i ng cond it ions 
i nc lud ing h igh fert i l ity a nd so i l  moi stu re .  
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Effect of  Stem Rust (Puccinia gram in is f. sp. 
tritici) on 1 000-Kernel Weight of Wheat in Zagreb, 

Yugoslavia 

Kor ie '  BOG DAN 
Faculty of Agricultural Sciences, University of 
Zagreb, Institute for Breeding and Production of 
Field Crops, Zagreb, YUGOSLA VIA 

Severe attack by stem rust (Puccinia graminis f. sp. 
tritici) can comp l ete ly damage a wheat crop. S ince 
severe attack by th is d i sease rare ly occu rs i n  
Yugoslav ia ,  art i f ic ia l  i n festat ion method was used 
to determ ine  economic  l osses in y ie ld .  

T h is report provides the  resu lts of a five-year 
research ( 1980-84) on the effect of stem rust on  
1 000-kerne l  weight of wheat a t  the experimenta l 
s ite of the inst itute, Bot i nec, u nder art if ic ia l  i n fes
tat ion  fo l l owi ng proced u res descr i bed by Kor ie '  
( 1 9 78, 1 980) and Litt le  and H i l l s  ( 1 966) . F i fteen 
wheat var iet ies and two prom is ing l i nes were used . 
Art i f ic ia l  infestat ion was performed h ypoder m a l l y  
by i nj ect i ng t h e  suspension o f  u redospores a t  the 
development stage 7 (Cal pouzos et al. 1 976) .  The 
check p lots were t reated with system ic fung ic ide.  
Severity and type of i nfect ion were est imated using 
the mod ified Cobb sca le  (Chester 1 946) .  The 
resu lts were used to determ ine the resistance of 
so me var iet ies and l i nes to most common physio lo
g i cal  races and biotypes of stem rust .  
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Prev ious stud ies on  1 000-kerne l  weight of wheat 
revea led red uction of 3% at the 25% sever ity on 
Cobb  sca le. Any further  i ncrease in the severity 
can  resu lt i n  h igher red uct ions  of 1 000-kernel 
weight. Reductions in the p resent study ranged 
between 6.6 a nd 36.6% at the 65 a nd 99% severity 
on Cobb sca le, respect ive ly (Tab le  1 ) .  

The mater ia l  u sed i n  th i s  study can b e  c l assif ied 
i nto two main  groups. The f i rst grou p  compr ises 
varieties wh ich are ma in ly  suscept ib le  to stem rust, 
the var iety Kavkaz wh ich is resistant to the 
d isease, and B istra, a var iety wh ich is h i gh ly 
suscept ib le  to stem rust .  The l atter two var ieties 
h ave been used as check varieties i n  breed ing tr ials  
for resistance to stem rust.  The  second group 
comprises some h igh-y ie ld i ng var iet ies wh ich have 
Jeen adopted after severa l  years  of test i ng, in 

addit ion to two prom is ing  l ines. 

Due to their good performance, the recent ly
deve loped var iet ies of the  second g rou p can 
successfu l ly repl ace the o ld  var iet ies used in the 
t r i a l s. However ,  suscept ib i l ity of the var iety M-33-
1 and the l i ne Zg 3479/76 is of m i nor importance 
s ince they h ave been selected for other desirable 
agronomic traits. 
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Table 1 .  Effect of stem rust on 1 000-kernel weight of wheat. 

Losses of 1 000-kernel weight (% ) Severity and type of infection on Cobb scale 

Variety 1 980 1 981 1 982 1 983 1 984 1 980 1 981 1 982 1 983 1 984 

F i rst g rou p 

Z latna 
Do l i n  a 1 3. 4  2 2 . 0  2 2 . 3  22 .0  8 .3  99 vs 99 vs 99 vs 99 VS 99 vs 
B istra 20.5 36 .6  26 .6  35 .2  32 .3  99 vs 99 vs 99 vs 99· vs 99 VS 
Libel l u l a 8 . 1 1 9 . 0  1 4.9  1 2 .3  1 7 .3  65 s 99 vs 99 vs 99 vs 99 vs 
NS Rana 2 8 .9  1 9 . 5  1 6 .5  1 6.8  2 2 . 4  65  s 99 vs 99 vs 99 VS 99 vs 
Kavkaz 0 0 0 0 0 0 0 0 
Part iza n ka 6 . 6  23 .3  65  s 99 vs 
Orasanka 1 8.7  20.8 99 VS 99 VS 

Second g rou p 

G ra nka 0 0 0 0 
Nova Z l atna 0 0 5 s 0 
Baranj ka 0 0 t r  S 0 
Z l atok l asa 0 0 5 s 0 
D ika 0 0 0 0 
Lonja 0 0 0 0 s 
Lorana 0 0 0 tr S 
M-33-1 1 6.0 1 8 . 5  99  vs 99 VS 
Zg 6569/76 0 0 0 0 
Zg 3497/76 1 7. 5  1 7 .0 99 vs 99 vs 

VS = very suseept i b l e ;  S = suscept i b l e ;  tr S = t race suscept i b le. 

Phoma Leaf Spots on Wheat in Pakistan 

Bash i r  Ahmad KHAN,  1 .U .  HAQUE,  F .U .  
R EH M A N ,  and M .  ASLAM 
Crop Diseases Research Institute, Pakistan Agricul
tural Research Council, P. O. Box 7 03 7, Islamabad, 
PA KISTA N  

D u r i ng the 1 982/83 season ,  wheat p l ants with 
d i sease sym ptoms  on l eaves and l eaf sheaths  were 
observed in f ie lds  at the Nat iona l  Agr i cu l tura l  
Research Center, I s l amabad .  The sym ptoms 
a p peared i n  the form of  brown-to-dark-b rown 
les ions of an i rregu l a r  shape. The pycn id ia  i n  the 
host lesion were dark, rou nd , a nd ost io l ate, a bout 
1 00-200 }J i n  d iameter. The pycn iospores were 
hya l i ne, s ing le  cel l ed ,  and ovo id  to e l l i pso id , and 
m easured 3-7 }J i n  l engt h .  The fungus was iden
t i f ied as  Phoma glomerata (Corda) Wr .  & Hochapf .  
s i m i l a r  to that reported by Z i l l i n sky ( 1 983) . 

The fu ngus was cu ltu red on  potato-dextrose-agar 
at 20°c .  The fu ngus co lon ies were da rk  brown-to
b l ack  and produced a bu ndant pycn id ia and pycnio
spores. The fungus was a l so isol ated from wheat 
seed samp les su bjected to seed-hea lth tests on  
b l otter papers. Th i s  i s  the f i rst report of Phoma 
glomerata as a seed borne pathogen of wheat i n  
Pak i stan .  Prev ious ly,  it has been reported to  ex i st 
i n  h igh-ra i nfa l l  areas (W iese 1977 ) .  
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Farmers' Field Verification Wheat Trials in 
The Sudan 

Abd u l l ah E L-AH MADI  
Agricultural Research Center, SUDA N 

Exper i menta l research d ata w ith i mproved wheat 
va r iet ies and recommended cu ltu ra l  practices 
i n d i cated average y ie lds  of a bout 3 .5  to nnes/ha . 
G ra i n  y ie lds  i n  farmers '  f i e lds  ranged from 0.8 to 
1 . 5  t/ha in recent years .  Poor  seed stock,  late 
sow ing ,  poor l and  preparat ion ,  poor fert i l izer 
spread i ng ,  mo i stu re stress, weeds ,  and del ayed 
harvest are the ma in  reason s  fo r low y ie lds  in the 
Sudan .  

The absence of o n-fa r m  t r i a l s  is  another key 
facto r for red uced y ie ld  in farmers '  f i e lds. 
Therefore, farmers '  f i e l d  ver i f icat ion  wheat t r i a l s  
a re u rgent ly needed i n  the Sudan  to  i n fo rm the 
fa rmers of the i m proved var iet ies and cu l tura l  
pract ices. 

The pr imary object ive w i l l  be to encourage the 
resea rchers to ver i fy their  f i nd i ngs  in farmers '  
f ie ld s. Th is  w i l l  be done by test i n g  the 
performance of released and loca l  var ieties as we l l  
a s  advanced prom i s i ng l i nes under env i ronmenta l 
cond it ions  that d iffer from those of the m a i n  
breed ing  stat ions .  Other object ives of th i s  p roject 
are ( 1 )  to ver i fy the va l id ity of the recommended 
c u ltura l  practices i n  farmers '  f i e lds  w ith respect to 
the new var ieties and i m proved cu l tura l  practices, 
and (2) to prov ide demo nstrat ion  p lots for farmers 
w ith respect to the new var iet ies and the i mproved 
c u ltura l  practices. 

Project Description 

Consider ing th i s  is the f i r st year for t h i s  project 
and a l so other constra i nts such as  l im ited resou rces 
and l i m ited water ava i l ab i l ity, the s ize of  the 
project i s  rather sma l l .  The fo11ow ing is a genera l  
descr i pt ion of  these t r ia l s :  

Locat ions :  s i x ; Maatug,  Turab i ,  New H a ifa ,  Wad 
Medan i ,  S in ner, and H ude iba .  

Cu l t iva rs :  1 0  entr ies i n  each t r i a l .  One o ld  var iety, 
one new l y  released var iety, fou r prom i s i ng l ines 
·f rom New H aifa b reed i ng p rogram,  and four 
prom i s i ng l i nes from Wad Med a n i  breed i ng 
program. 
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Design : rand o m ized com p l ete b lock w ith four 
rep I icat ions. 

Plot S ize : 36 m2 • 

Seed Rate : 1 2 5  kg/ha .  

Fert i l izat ion : on ly  n itrogen. To be  a p p l ied at 
sow i ng at the  rate of 92 kg N/ha. 

Weed ing :  hand  weed i ng if n eeded . 

Spray ing :  common i n sect ic ide .  Usua l ly once 
when needed aga i n st aph ids .  

I rr igat ion : every 1 0- 1 5  d ays.  

P lant ing  Date: th i rd week of October to second 
week of November. 

Data Col lect ion : y ie ld ,  agronomic ,  and  d isease 
d ata .  

Part i c i pat i ng  I nst i tut ions :  the Agr i cu ltu ra l  Re
search Corporat ion (ARC) ,  Sudan ,  the I nter
nat iona l  Center fo r Agr icu l tura l  Research in the 
Dry Areas ( I CARDA) , Syr ia ,  and  the I nternational 
Maize and Wheat I mprovement Center (C I M MYT), 
Mex ico. 

Ascochyta Leaf Spots on Wheat in Pakistan 

Bash i r  AH MAD KHAN , l . U .  HAQUE ,  
F . U .  R E H M A N ,  and M .  ASLAM 
Crop Diseases Research Institute, Pakistan Agricul
tural Research Council, P. O. Box 7 03 1, Islamabad, 
PA KISTA N  

D u r i ng a su rvey o f  wheat d iseases i n  the 1 982/83 
season ,  p l ants show i ng leaf spott i ng were observed 
i n  wheat f ie lds  at the Nat iona l  Agr i cu ltural 
Research Center, I s l amabad.  The symptoms 
a p peared as  chlorot ic ,  e longated or rounded spots 
o n  the lower l eaves. The spots en larged by merg ing 
with each other and were grey brown in color. 

Dark b rown,  round ,  ost io late pycn id i a  were 
observed at the center of the l es ion . They 
measu red 1 05-300 x 1 05-200 }Jm,  and  were found 
to be  i m mersed in the host t i ssue. The pycnid ios· 
pores were b i cel l ed ,  hya l ine ,  a nd stra ight and 
measu red 15-25 x 3-6 JJm.  The fungus  was 



ident if ied as Ascochyta tritici Hor i  & Enj ,  s im 1 1ar  
to that descr ibed by Buh l et al. ( 1 9 75 ) .  

B its o f  d iseased p lant pa rts when transferred to 
potato-dextrose-agar,  y ie lded A .  tritici. Seed 
samp les subjected to seed hea l th  tests on b lotter 
paper a l so y ie lded A. tritici. 

Pathogen ic ity tests were carr ied out by i nocu la
t i ng 30-day o ld  wheat seed l ings with spores and 
myce l i a l  suspens ion of the fungus .  The sym ptoms 
appea red w ith i n  seven d ays of i nocu l at ion .  Th i s  
study revea l ed that the  fungus  i s  seedborne i n  
natu re. Th i s  is  the  f i rst report of A.  tritici as  a 

Distribution of I nternational Cereals  Nurseries 

D. K.  M U L I TZE 
Cereal Improvement Program, /CA RDA ,  P. O. Box 
5466, A leppo, S YRIA 

For the 1 984/85 seaso n ,  8 1 0  seed sets were 
d i st r ibuted by Cereal I mprovement Program of 
! CA RDA to 93 cooperators i n  45 cou ntr ies. 
Except for the Key Locat ion D i sease N urseries 
( KLDN ) ,  a l l  n u rser ies were sent u pon  req uests 
from cooperators i n  the I CARDA . reg ion  a nd 
e l sewhere. The n um bers and  types of  germp lasm 
d i st r i buted to seven a reas (West Asia, North Afr ica ,  
Other Afr i ca ,  Med iterranea n E u ro pe,  East Asi a ,  
North America,  and Other) appear i n  Tab li:i  1 .  
West Asia i nc l udes the countr ies east of Egypt to 
Pak i stan ,  North Afr ica i nc l u des Morocco to Egypt 
p l u s  The Sud a n ,  East Asia i n c l ud es the cou ntr ies i n  
Asia east o f  Pak istan ,  and N o rth Amer i ca i nc l udes 
Canada ,  USA, and Mexico.  The cou ntr ies of  the 

pathogen of wheat in Pak i stan .  The d i sease has 
a l ready been reported in other a reas w ith h igh 
ra in fa l l  and i n  f ie lds w ith  dense wheat crops (Wiese 
1 977 ) .  
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! CA RDA reg i o n  are thereby i ncl uded in  the West 
Asia and  North Afr ica a reas, wh ich received 
approx i mately two-th irds of a l l  the seed sets. 

Essent ia l ly ,  t h ree d i fferent types of germpl asm 
constitute the i11ternatio na l  nurser ies : ( 1 )  parenta l 
genotypes as prov ided i n  the cross ing b locks, (2) 
segregat i n g  pop u l at ions  ( F  2 ) w ith more specif ica l l y  
targeted n u rser ies i n  t h e  case o f  bar ley, a n d  (3) 
advanced l i nes in the reg iona l  observat ion nu rser ies 
and y ie ld  t r i a l s. 

Computer izat ion  of the data of the i nternat iona l  
n u rser ies contin ued in  1 984. Newly-deve loped 
CER I NT and

-
C R I SP modu les for rank ing ,  so rt i ng ,  

transfo r m i ng ,  se lect i ng ,  and a na lyzing data from 
test genotypes have fac i l itated the i nterpretat ion of 
the i nternat iona l  n urseries data. A pre l im inary 
report was sent to cooperators in Dec 1 984, and a 
f i na l  report for the i nternat iona l  cereal nurser ies 
is schedu led to be pub l i shed in ear ly 1 985.  

Table 1 .  Distribution of I CARDA international nurseries and trials for the 1 984/85 season. 

N ursery/Trial 

Bar ley 

Reg i o n a l  Y ie ld  Tr ia l  
( R BYT) 

Number of sets distributed 

No. of West North Mediterranean Other Asia east North Others Total 
entries Asia Africa Europe Africa of Pakistan America 

24 20 24 8 3 9 1 65 

Cont 'd 
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Cont 'd 

No. of West North Mediterranean Other Asia east North Others Total 
Nursery /Trial entries Asia Africa Europe Africa of Pakistan America 

Observat ion N u rser ies 
- H igh-Alt itude Areas 

(BON-HAA) 1 00 1 5  1 0  5 3 1 4 2 40 
- Low- Ra i nfa l l  Areas 

(BON-LRA) 1 00 1 7  1 8  6 3 6 3 1 54 
- H igher-Ra i nfa l l  Areas 

(BON-H RA) 1 00 6 1 5  5 1 6 3 1 37 

Crossi ng Block ( BCB) 1 3  1 2  4 3 7 2 1 42 

Seg regat i ng Popu lat ions  
- H igh-Alt i tude Areas 

(SPB-HAA) 150  4 2 2 1 2 1 1 2  
- Low-Ra i n fa l l  Areas 

(SPB-LRA) 150  5 4 1 1 1 1  
- H igher-Ra infa l l Areas 

(SPB-H RA) 1 50 2 5 4 1 1 2  

Key Loe. D i sease N u rsery 
(BKLDN)  250 6 9 4 1 4 1 25 

Durum wheat 

Reg iona l  Durum Yield Tr i a l  
- Moderate Rainfa l l  

( RDYT-M R)  24 20 20 7 4 2 1 1 55 
- Low Ra infa l l  ( RDYT-LR) 24 20 1 2  8 2 3 1 46 

Observat ion  N u rser ies 
- Moderate Ra infa l l  

( D ON-M R) 93 1 6  1 6  7 2 2 3 l 47 
- Low Ra in fa l l (DON-LR) 143 1 5  1 5  8 2 4 3 47 

Cross i ng B lock (DCB) 1 50 1 1  1 1  3 1 1 1 28 
Segregat i ng Po pu lat ions  

(DSP) 1 50 9 1 0  7 1 1 1 29 
Key Loe. D i sease N u rsery 

(DKLDN)  250 5 10  3 1 4 1 24 

Bread wheat 

Reg iona l  Y ie ld  Tr i a l  
( RWYT) 24 34 22 8 3 3 2 1 73 
Observat ion N u rsery (WON )  1 25 26 1 9  5 3 7 4 3 67 
Cross i ng Block (WCB) 150  20 1 7  2 1 2 1 43 
Segregat ing Popu lat ions  

(WSP) 150  13  12  4 29 
Key Loe. D i sease N u rsery 

(WKLDN) 320 7 1 0  1 1 4 1 24 
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CE REAL NEWS 

Plot Straw Col lector Being Developed at I CA R DA 

The Cerea l Crops I mprovement Program of  
I CA RDA has  i n i t iated a p roject for  the  deve lop
ment of  a st raw co l l ector  to be adapted to t he 
convent iona l research p lot com b i nes.  Such d ev ice 
w i l l  h e l p  the  cerea l  sc i ent i st s  to  more accu rate ly 
est i m ate the  g r a i n  as  wel l as  the  straw yie lds  f rom 
resea rch p lots.  The i mportance of  determ i n in g  the  
st raw y ie l d  of the  newly deve loped cereal l ine s  i s  
d u e  to  the  h igh  econom i c  va l ue  of  straw i n  d ry l and 
a reas.  I n  some countr ies ,  t he  p r i ce of  straw i s  c lose 
to t h at of  g ra i n  a nd t he refore, farmers a re keen to 
grow cerea l va r iet ies wh ich  p roduce l arge tota l  
b io log i ca l  yie ld  (st raw + g ra i n ) .  

T h e  method s  a n d  d ev i ces for  straw co l lect i o n  
present ly  ava i l ab l e  i n  the  w o r l d  a r e  u nsat i sfactory 
beca u se of the i r  l ow eff i c i ency.  A newer co l l ector  
i s  be ing  des igned and tested w i th  the  object ive of  
co l l ect i ng  the  max i mu m  above-grou nd d ry  matter 
and at the same t i me ma i nta i n i ng an eff i cient  
separat ion  of th reshed seed from the  nongra i n  
matte r .  The  pr i nc i p l e  of co l l ect ion  i s  based on  
se parat i on  of the nongra i n  matter f rom the  a i r  
st rea m u s i ng aerodynam ica l  a nd mech a n i ca l  
pr i n c i p l es .  T h e  g rav i tat iona l  forces and i nert i a  o f  
the  so l id mater i a l  (straw, chaff ,  etc . )  a r e  u sed to 
f i l ter out  t h i s  mater i a l  from the  a i r  st rea m  for its 
co l l ect i o n .  

T h e  des ign  and  subseq uent fabr icat i o n  a r e  b e i n g  
i m p l emented a t  I C A R DA' s  eng i neer i n g  d i v i s i o n .  
T h i s  j o i nt ventu re between D r .  J . P .  S r i vastava o f  
the  Cerea l C rops I m provement Progra m a nd D r .  P .  
Jegatheeswaran w i l  I b r i ng o u t  a prod uct io n  o f  
p rototype of st raw col lector w ith  a t  l east 95% 
eff ic iency at the  i n i t i a l  st age.  

Cereal Col laborative Project Tun isia/I CARDA 

The co l l aborat ion  between I CARDA and the 
nat iona l  prog ram of  T u n i s i a  sta rted i n  1 980 and 
has  s i nce cont i nued to g row. A cerea l  sc i ent i st 
f rom I CA RDA was posted at I N RAT to work w i th 
the nat iona l  team o n  bar ley i m p rovement and 
cerea l patho logy.  S ince 1 984 the  ba r l ey breed ing  
prog r a m  has  been p r i ma r i ly headed by  a Tu n i s i a n  

sc ient i st w h o  p l aces more emphas i s  o n  the  patho
logy aspects o f  the  th ree ma in  cerea l crops .  T h i s  i s  
carr ied out  in  co l l aborat ion  with IN RAT a nd 
I N AT .  

The tota l cu l t ivated area i s  about 4 . 5  m i l l io n  
h ectares out of  wh i ch  1 . 5  m i l l io n  i s  p l a nted to 
cerea l s  (55% d u rum wheat ,  1 5% b read wheat, and 
30% bar ley ) .  Average a n n u a l  product i o n  from 
1 9 76 to 1 982 was 1 m i l l io n  tonne  (60% OW , 1 7% 
BW, and 23% bar l ey)  w i th  y ie ld  averages of 760, 
880, and 530 kg/ha for OW, BW, and bar l ey, 
respect ive ly .  

The  commerc i a l  var iet ies  g rown at present are : 
Kar i m, Ben Bech i r ,  Maghreb i ,  Bed r i ,  I N RAT 69, 
Ch i l i ,  for d u r u m  wheat ; Ta n i t ,  Sa l ambo,  Dougga, 
Carthage, Ar iana  66, a nd F lorence Aurore ,  fo r 
bread wheat ; a nd M a rt i n ,  Ceres, and u nknown 
l and races, for ba r l ey .  

Th ree n ew h igh -y i e l d i n g  ba r l ey var iet ies are 
be ing  reg i stered a nd re leased u nder the names 
"Taj , "  " Roho , "  and " Fa i z . "  

The  majo r  d i seases of  cereal  crops i n  Tun i s i a  a re :  
septo r i a ,  tan  spot, ye l l ow rust ,  root rot  co m p lex ,  
stem rust ,  bar ley st r i pe,  root rot co mp lex ,  and 
BYD V ,  fo r ba r l ey .  

/CA RDA Contribution 

I n  add i t ion  to the nat i o n a l  p l ant mater i a l ,  a 
co ns iderab l e  amou nt of  d u r u m  wheat ,  bread 
wheat, and t r i t i ca le  ger m p l asm (seg regat i ng  mater
i a l ,  cross i ng b locks,  observat i on  nu rser ies, and y ie ld  
t r i a l s )  i s  rece ived every year  f rom I CA R D A  and 
C I MMYT.  T h i s ger m p l asm i s  tested for d i sea se 
res istance,  y i e l d ,  and  adaptat i on  i n  d i fferent loca
t i ons  of the cou nt ry .  

Scient i sts f rom I CA R D A  and  the  nat iona l  
p rogram exchange v i s i t s  every yea r to  d i scuss work 
p l ans  and future course of act i o n .  A l so ,  I CARDA 
is prov id i ng cert a i n  resea rch eq u i p ment a nd o pera
t i n g  su p port to the nat i ona l  program .  

Tun i s i an  sc i ent i st s  and techn i c i an s  have the  
o pportun ity fo r tra i n i n g  i n  the  d i fferent tra i n i ng  
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categor ies of  base I CA RDA cerea l program. From 
1 979 to 1 984 n i ne  techn ic i ans  have been t r a i ned at  
I CARDA for res ident i a l  cou rses and seven others  
fo r spec ia l ized short rourses. 

Laborato i re des Cerea les ,  
I N RAT , T u n i s ,  T u n i s i a .  

ICAR DA's I mpact Widens 

The I nternat iona l  N u rser ies N etwork of the  Cerea l 
Crops I mprovement Program i s  h e l p i ng I CARDA 
to  test and  d ist r i bute  better cerea l var iet ies to more 
cou nt r ies each year .  

T h e  n u m ber of coun t r i es wh tch have re leased 
cu.l t i vars  ident i f i ed t h rough the  nu rser ies system i s  

Table 1 .  Barley and wheat varieties released in the 
ICARDA region.  

Bread wheat 

I ran 
Morocco 

Pak i stan  

PDR of Yemen 
Sud a n  
Syr ia  

Durum wheat 

Cyprus 

Egypt 
Morocco 

Port uga l 
Syr i a  

Ba r l ey 

Cyprus  
I ran  
Morocco 

Qata r 

Azad i 
Jouda  = Ka i x Bb 
Merchouche 
Zargoon = CC- I  n i a/Tob-Cfn x 

Bb/7C 
Ahgaf = S3 1 1  x Norteno 
Debei ra = H D 2 1 72 
Sham 2 = 7C x Tob/Cno/Kal 

Mesau r ia = A n h i nga 'S '  x 
Vo l u nteer 

Karpas ia  = Sham 1 
Sohag = Stork 'S '  
Marzak = E l 2  - BD l l  
ACSAD 65 
Ce lta = Sham 1 
Sham 1 = P l c 'S '/Ruf f 'S '//Gta 'S '  

/Rtte 

Kantara = Roho 
Va l  Faj r 
Asn i 
Taame l l a l t 
T i ssa 
G u l f = Ar ivat x Athena i s  
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stead i l y i ncreas ing  (Tab le  1 ) .  a nd many  more l i nes 
are be ing cons idered fo r re lease (Tab le  2 ) .  

I n  t h e  Peop le ' s Democrat ic  Repu b l ic of  Yemen , 
the  bread wheat l ine  S 3 1 1  x Norteno-J it 43 . 2 L  
h a s  j u st been re leased , u nder t h e  name Ahgaf ,  by 
t h e  Nat iona l  Commi ttee for Var ieta l  Re lease .  

I n  Cyprus, one bar ley and two durum wheat 
l i nes ident i f i ed t h rough I CARDA' s i nternat iona l  
nu rse r i es have been re leased by t he na t iona l  
prog ram .  The bar l ey va r iety, named Kantara ,  was 
i nc l uded i n  the nu rser ies  u nder the name Roho ,  
and i s  a l so be ing  cons idered for  re lease i n  T u n is i a .  
One of  the du rum var iet ies ,  named Mesau r i a ,  
o r i g i na tes f r o m  t h e  cross Anh inga ' S '  x Vo lunteer 
o r i g i n a l ly made i n  C l  M MYT,  Mex i co .  The second 
va r i ety i s  ca l l ed Ka rpas ia  and is the  same va r i ety 
re leased i n  Syr ia  as Sham 1 .  Karpas ia  is perfo r m i ng 
we l l  i n  farmers '  f i e lds ,  a nd i s . rep l ac i ng  o l der 
va r i et i es. Large quant i t ies of  seed of  these th ree 
va r i et i es are be ing  prov ided to  fa rmers .  

Table 2 .  Potential cand idates for release. 

Tha i l and Bread wheat 

Tun is i a  Ba r l ey 

M orocco Bread wheat 

SW 9 = Tob66-Cno 'S '  
x P i 62/Sk9 

E R/Apam 
Ro ho 
WI 2 1 98 
Nasma = Potam 70 
Potam = Nasma 
Pun (Pato ( R )Ca l/3/ 

7C//Bb/Cno 
Pavo n 'S '  
Maya 74-Pvn 'S ' 

Du rum wheat Be l i kh  = Cr 'S '/St k 'S '  
Porzana = 2 1 563-Cr 

'S '  x Fg 'S '  
Tou bka l  = (Yamen-Cr 

x P l c/Tebo) Mex 
G rebe 'S ' = Gs-Cr/ 

2 1 563-AA x Cit 
E r pe l /Russo ' S '  

Ba r l ey E R/Apam 
UC 77095 

T r i t i ca le  Beag le  
Juan i l lo 95  
D r i ra-ou tcross 



Sakha 69 and Sakha 61 : Two New H igh-Yielding 
Bread VVheat Varieties * 

Sakha 69 and Sakha 6 1  are two_ med i u m  ta l l ,  
w h ite, spr ing bread wheat ( Triticum aestivum L. 
em The l l )  cu l t ivars with wh ite kerne l s. They a re 
resistant to l eaf and stem rusts a nd a l so to l odg i ng 
and shatter i ng ,  and to l erant  to str i pe rust .  

Both var ieties were selected from t h e  Fs  
generat ion  of the cross CM 1 5430 grown at Sakha 
as F2 in  the 1 972/73 season .  Their  ped igrees 
a re l n ia -RL 4220 x 7c Yr "S" CM 1 5430-2S-5S-OS 
for Sakha 6 1  and l n ia-R L  4220 x 7c Yr "S" CM 
1 5430-2S-1S-OS for Sakha 69.  

Sakha 69 and Sakha 61 were eva l uated in  the 
p re l i m i na ry and scree n i n g  nat iona l  y ie ld  t r i a l s  
d u r i ng 1 978-82 .  Gra i n  y ie ld o f  Sakha  69 exceeded 
G iza 1 5 7  a nd G iza 1 5 5  by 7 and 3 1%, respect ively, 
wh i l e  com parab l e  va l ues for Sakha 61 were 7 and 
1 5% ,  respect ively.  

Based on  their  agro n o m i c  performance a nd rust 
react ion ,  Sakha 6 1  was recommended for cu l t iva
t i o n  i n  northern Delta, a n d  Sakha 69 for souther n  
Delta a n d  M idd le  Egypt .  About 1 50.000 feddan  
was  p lanted to Sakha  6 1  and 30.000 fed d a n  to  
Sakha  69 i n  the 1 983/84 season .  

G iza 1 60 {Takamol ) :  A New Bread Wheat Variety 
for �per Egypt ** 

G iza 1 60 {Takam o l }  is a m ed i u m  ta l l ,  wh ite, spr i ng 
bread wheat ( Triticum aestivum L. em.  The l l ) 
cu l t ivar w ith wh ite kerne ls .  I t  is res istant to 
shatter ing  and  lodg ing  and to lerant to rusts. 

G iza 1 60 i s  selected as Fs {L ine  2 188/1 1 3 1 }  
from the cross Chenab 70 x G iza 1 55 made i n  
1974. Nat ion� !  y i e l d  tests carr ied out  du r i ng  1 9 78-
1982 showed that G iza 1 60 exceeded G iza 1 5 5  and 
Giza 157 by 19 and 10% , respect ively.  

* .  Abstract of a resea rch paper wr itten by A.S. I .  
Gomaa, O .S.  Kha l i l ,  R .A. Abo-E len i n ,  Kadr i a  F. 
Hegazi , Enayat H. G hanem,  A. Abde l  Shaf i ,  F . F. 
E l-Sayed , A. Gouda, M .  E l-Sham i ,  A .  Agiz i ,  M .S .  
Sa leh ,  M .  El-Had id i ,  S .  Att i a ,  and  M .G .  Mosaad and  
p resented a t  the  2nd  General Conference of ARC,  
G iza, Egypt, 9-1 1  Apr i l  1 984. 

G iza 1 60 .  i s  adapted to the wheat-grow i n g  area 
of U pper Egypt and can successfu l ly replace G iza 
1 5 5  and local types. It is be ing i ntrodu ced for 
cu lt ivat ion i n  t he northern prov ince of the Sudan ,  
a nd basic seed i s  be ing reproduced . 

Release of Glenman (Pl 483235) Hard Red Spring 
Wheat in USA. 

The Agr icu ltu ra l  Research Service, U nited States 
Department of Agricu lture ,  and the Montana 
Agr icu l tura l  Exper i me nt Station  have jo i nt ly 
developed a sem idwarf h ard red spr ing wheat 
cu l t ivar w ith resistance to wheat stem sawfly and 
stem a nd str i pe rusts. Th is  cu l tivar i s  named 
G lenman  {P l  483235} and  i s  expected to be 
re leased in Apr i l  1 985.  

Cereal Residential Train ing Course 

I CA RDA Cerea l Res ident ia l  Tra i n i ng  Course w i l l  
take p l ace a t  T e l  H ad ya ,  Syr ia ,  1 M arch t o  5 J u n e  
1 985.  E m phas is  w i l l  be g iven th i s  year  to  pract ical 
tra in in g  with focus on b reed i ng ,  pathology, 
agro no my, a nd associated research tec h n iques .  
Part i ci pants were accepted from 12 cou ntr ies :  
Egypt, Eth iop ia ,  I ra n ,  Jord a n ,  Morocco, Pakistan ,  
Syr ia ,  Tun is ia , Turkey, North and South Yemen 
(VA R  and PDRY} .  

Dr. M.A.S. Kirmani, sen ior  scient i f ic  officer , 
PARC/CD R l -M u rree, v i sited I CA RDA from 30 
Sept to 4 Oct 1 984. Dur ing his stay,  Dr .  K i rman i  
d iscussed w ith  Dr .  0 .  Mamluk ,  p l ant patho log ist ,  
and  M r .  Joop V a n  Leur ,  associate expert (patho lo
gy},  the sa l ient  agr icu ltura l  system in Syr ia  with 
reference to ! CARDA reg ion ,  the co l l aborat ive 
research,  and the d i sease n urser ies. The d i scussions  
covered the fo l lowi n g :  

1 .  Cont inuat ion  of t h e  bread wheat, d u r u m  wheat, 
a nd bar ley KLDN at I s l amabad , karach i ,  a nd 
Quetta i n  Pakistan  fo r screen ing  for str i l)e ,  l eaf, 
and ste m  rusts. 

*-IC. Abstract of a research paper wr itten by A.S. 
Gomaa, R .A. Abo-E len i n ,  O.S.  Kha l i l ,  Kadr ia  F. 
Hegaz i ,  E nayat H. Ghanem, A. Abdel Shaf i ,  H .A. 
Ghanem, M .G .  Mosaad, M .A.  Gouda, G .S .  Yousif ,  
R .A. M itkees, and S. Att i a  and presented at the 
2nd  Genera l  Conference of A R C ,  G iza, Egypt, 9-1 1  
Apr i l  1 984. 
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2. P lant ing  of str i pe and stem - rust n u rser i es at 
I s lamabad and Karach i ,  respect ive ly .  

3 .  P lant ing  of  a common bunt  n u rsery at Quetta .  

4. Presence of common v i ru l ences of  st r i pe ,  l eaf ,  
and stem rusts  i n  the M i d d l e  East reg ion  i nc l ud
i ng I ran ,  Afghan i stan ,  and I nd ia, nec i ss itates 
p lant ing  of a set of  trap n u r se r ies at d i fferent 
hot spot l ocat ions  in Syr i a  a nd ne ighbor i n g  
countr ies u s i n g  ex i st i n g  commerc ia l  var i et i es, 
breeders '  advanced mater i a l  (ready fo r re lease ) .  
a nd known res i stance genes fo r  st r i pe ,  leaf ,  a nd 
stem rusts ,  sepa rate ly .  

5 .  P l ant i ng  of one  set of  nat iona l  bread wheat 
d i sease screen i ng  n u rsery f rom Pak i stan  at a hot 
spot loca t ion  in  Syr ia ,  pr i ma r i ly for str i pe-rust 
scree n i ng .  

6 .  Poss i b i l ity of u s i n g  t h e  fac i l i t i es  ava i l ab l e  i n  
Pak i stan  (PARC/C O R I )  fo r  leaf a nd stem-rust 
a na lyses by I CA R DA patho log i st s  u po n  req uest . 

7 .  The need to deve lop  a str i pe - rust v i ru lence 
ana lys i s  i n  Pak i stan ; the  fac i l it i es ava i l ab l e  at 
I PO, Wagen i ngen , are be i ng  present ly u sed but 
t h i s m i ght be d i ff i cu l t  to cont i n u e  in  the futu re. 

8 .  Ut i l i zat ion  of PA RC/CO R I  expert i se i n  co l lec
t i ng data on  rust s  a nd other d iseases from a l arge 
number of nu r ser ies  in I CARDA reg i o n .  

9 .  T h e  need to estab l i sh a reg iona l  center i n  
Pak i stan  where i nfrast ruct u re a nd expert i se 
cou l d  be made ava i l ab l e .  

Ors. J .P. Sr ivastava, B. H. Somaroo, and S. 
Ceccarel l i  of I CA RDA v i s i ted Prof. E. Po rcedd u  at 
the  U n ivers ity of V iterbo,  I ta ly ,  Jan  1 985 .  I t a l i a n  
support fo r the  com p l et ion  of  t h e  Genet i c  
Resou rces U n it ,  a co l l aborat ive project o n  eva l ua
t ion and  character izat io n of  d u r u m  wheat 
germp l asm, and a jo i n t  organ izat ion  of  a worksho p  
o n  cereal breed ing  for dry a reas were d iscussed . 
Prof .  Porcedd u  expressed a keen i nterest i n  
strengthen ing  the  cooperat ion  between I ta ly  and  
I CARDA and ant i c i pated an  off i c i a l approva l o f  
t h i s su pport b y  t h e  I ta l i a n  Government .  

Ors. Ort iz Ferrara, Ahmed Kamel, and M i loudi  
Nachit of I CARDA have recent ly  v i s ited nat iona l  

50 RA CH/5 Vol. 4, No. 7 ,  fan 7 985 

progra ms and d i fferent resea rch stat ions  in both 
T u n i si a  a nd Morocco. I n  Morocco , 1 9-24 Oct , 
they v is i ted G u i che,  Koud i a ,  M erchouche,  and 
C idera research stat ions  a nd met w ith sen ior 
sc ient i sts f rom the nat i ona l  p rograms  to d iscuss 
poss ib l e  ways o f  co l l aborat ion of  I CA RDA and 
C I M MYT, with the  nat iona l  programs .  

Dr .  Ferrara trave l l ed to  the Sudan  where he 
coord i n ated the aph id-to lerance screen i ng  p roject 
and  i n it i ated a farmers '  f i e ld  ver i f i cat ion  t r i a l  
project. 

Dr. Mi loudi Nachit v is i ted Jordan from 16  to 18 
Oct 1 984. D u r i ng the v i s i t .  he met with Ors .  M .  
Duwayr i  a nd A .  Te l l  f rom the  U n iversity of 
Jord a n ,  and M r .  M esaadeh of the M in i stry of 
Agr i cu l tu re a nd d i scu ssed the  j o i nt I CARDA/ 
U n ivers ity of  Jord a n/ M in i stry o f  Agr icu l ture 
o n-fa rm d u r u m  wheat a nd bar l ey t r i a l s .  The 
o n-fa rm tr i a l s  have a r i sen from the  recommenda
t i on s  of  the  Jord a n  Co l l a bo rat ive Project on 
cerea ls .  

Dr. H. Ketata of I CA RDA's  Cerea l Crops I mprove
ment Program v i s i ted Pak i sta n .  18-25 Jan  1 985 ,  to 
f i n a l ize tech n ica l  top ics and  a r rangements fo r the 
i n-country t ra i n i ng cou r se to be he ld  in Apr i l  1 985 
at NARC,  I s l amabad .  The cou r se w i l l  be jo i n t l y  
orga n ized by PARC and  I CA RDA a nd w i l l  focus 
on the ana lys i s  and i nterpretat i o n  of  cereal 
research data .  Dr .  Ketata worked with Dr. N . I . 
Hash m i  and other NARC and PARC sc ient ists on  
the  cur r i cu l u m  of  the course .  H e  d iscussed tra i n i ng 
w i th  Dr.  Zafr Udd i n ,  D i rector  of AZ R I ,  Quetta ,  
and v i s ited cerea l p l o t s  accompan ied by  Dr .  M .  
Naz i r  at P i s h i n  a nd b y  M r .  Sher Mohamed a t  A R I , 
Sa r i ab .  

Ors. Tah ir and  Ketata of I CAR DA's Cereal Crops 
I mprovement Program v is i ted the  Yemen Arab 
Rep u b l ic ,  18-24 Oct 1 984. The a i m  of  the vis it 
was to review the resea rch work on wheat,  
sorghum,  and ma ize and d i scuss fu rther  coopera· 
t i on  between the nat iona l  program and I CARDA. 
With  the he lp  of na t iona l  sc ient i st s  a nd FAO 
ex perts i n  Yemen , Ors .  Tah i r  a nd Ketata v is i ted 
resea rch stat ions  at Dhamar  and Ta iz  and other 
resea rch s ites and d i scu ssed majo r  cerea l research 
i ssues and f i n d i ngs w i th  nat iona l  and expat r iate 
sc ient i sts .  Based on these d i scuss ions and their 
own observat io ns, the two scient i sts  fo rmu lated a 



set of recommendat ions a nd a proposa l for  o n-farm 
ver i f icat ion/demonst rat i o n  t r i a l s  for  the  com i ng 
season .  Tra i n i ng  need s were a l so d i scu ssed w i th  
the  D i rect o r  Genera l  of the  Agr i cu l tu r a l  Resea rch 
Auth o r ity ,  M r . Abd u l rahman  Sa l l am ,  who  
apprec i ated ! CA RDA co l l abo rat i o n  and expressed 
a keen i n terest in cooperat i ng  w ith  ! CARDA.  The  
m iss ion  was  part ly f i nanced by  FAO to  whom a 
report was sent .  

Dr. M.  Tahir  of  I CA RDA's  Cereal  Crops  I m prove
ment Program v i s i ted the Peo p l e 's Democrat i c  
Repu b l i c  of  Yemen a s  an  FAO consu l tant ,  24 O ct-
1 Nov 1 984, to rev iew resea rch resu l ts  of  sorgh u m ,  
wheat ,  a nd ma ize  a n d  fo rmu late o n-fa rm t r i a l s  for  
these cro ps.  Wheat i s  beco m i ng a stap l e  food crop 

i n  th i s  country.  Sona l ika and Ka lyanso na b read 
wheat var iet ie s  cover 50-60% of  the  w heat area , t he  
rema i n i ng be i ng  p l anted to o ld  l oca l  va r iet ies  wh ich 
are low y ie l d i ng  and suscept i b l e  to d i seases. A new 
b read wheat var iety, Ahgaf ,  has  been re leased for 
commerc ia l  product ion .  

Mr. Mumtaz A .  Mal ik f rom the  Cerea l Crops 
I m provement Program part i c i pated in  a Sym po
s i u m  on 'Advances in Genet ics and Crop I mp rove
ment' he ld  on 27-29 Dec 1 984 at t h e  Department 
of Agr i cu l tu ra l  Botany,  Meerut U n i vers i ty ,  Meerut ,  
I nd ia .  Mr .  Ma l i k  p resented a r esea rch paper 
ent i t l ed : 'Tr i t i ca l e :  potent i a l  a nd constra i nt s  as  a 
ra i nfed crop . ' (co-authors  of  t h e  pa per : J . P .  • 
Sr ivastava, M .  Nach i t ,  and H .  Ketata ) .  

FORTHCOMING EVEN TS 

Annual  Meeting of the Weed Science Society of 
America, Seatt le,Wash ington, USA. 5-8 Feb 1 985. 

A Workshop on Rainfed Agricu ltural I nformation 
Network, Amman, Jordan. 1 7-20 Mar 1 985. 

The m a i n  obj ect ive of the  workshop i s  to deve l o p  
resea rch , t ra i n i ng ,  a nd i n format ion  networks  
among nat i o n a l  programs i n  the  ! CA RDA reg i o n .  
T h e  goa l  o f  the  workshop i s  t o  estab l i sh  a nd st ren
gthen l i nkages among the  nat iona l  programs for  a 
better exchange o f  i n fo rmat ion  a nd techn i ca l  
expe r ience i n  the  f i e l d  of  agr i cu l tu ra l  resea rch i n  
t h e  d ry a reas. 

Arab Conference for Agr icu ltural Research on 
Basic Food Crops :  jo intly organized by the Arab 
Fund of Economical and Social Development 
(A F ES D )  and the I nternational Center for Agr icu l
tural Research in the Dry Areas ( ICARDA) .  
Aleppo, Syria. March 31 -April  4 1 985. 

I nternational Symposium on Chemistry and 
Physics of Bak ing :  Materia ls, Processes, and 
products. The School of Agricu lture, Sutton 
Bon ington, near Loughborough, Leicestersh ire, 
1 0- 1 2  Apr 1985. 

The Sym pos i u m ,  o rga n i zed by the  Roya l Soc i ety 
of Chem i st ry ; I nd u st r i a l  D i v i s i o n ; Food Chem i stry 
G rou p w ith  the U n i vers ity o f  N ott i ngha m ;  Schoo l  
of Agr icu l tu re ; Department of App l ied 
B iochem i stry ; a nd Food Science,  w i l l  i n c l ude  
cr i t i ca l  rev iew l ectu res by  i nternat i o n a l  authorot ies 
on  const i t uents ,  i nteract ions ,  process deve lop
ments ,  a nd prod uct deve lo pments i n  bak ing as 
re l ated to b read , cakes,  pastry , and b i scu i ts .  I n  
add i t i o n ,  poster and  ora l  presentat ions  are p l a n ned 
o n  cu r rent research top ics .  

Contact : Mr.  J . M .  V. B lanshard ,  Department of 
App l ied B iochem i stry and Food Sc ience, The 
U n ivers ity of Nott i ngham,  Schoo l of  Ag r icu l tu re,  
Sutton  Bon n i ngton ,  Loughborough , LE 1 2  5 R D ,  
U K. 

ARCO Plant Cel l Research I nstitute-UCLA 
Symposium, Keystone, Colorado, USA. 1 3- 1 9  Apr 
1 985. 

Th i s  is a part of the Un i vers i ty of Ca l i fo r n i a ,  Los 
Ange lo s  Sym posia on Mo lecu l a r  and Cel l u l a r  
B io logy, Mo lecu l a r  B io logy I nst i tutP., Los  Angelos ,  
Ca l i forn i a  90024, USA. 
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ICAR DA/CIMMYT North African Travel l ing 
Workshop, Morocco, 1 5-22 Apr 1 985. 

A j o i nt I CARDA·/C I M MYT North  Af r ican  Trave l 
l i ng Workshop wi l l  take p lace i n  Mo rocco , 1 5-22 
Apr 1 985.  Part ic i pants w i l l  i nc l ude sc ient i st s  from 
Morocco , Alger ia ,  T u n i s i a ,  Spa i n ,  and Portuga l  as 
we l l  as I CARDA and C I M M Y T .  The sc ient i sts w i l l  
v i s i t  research stat ions and part i cipate i n  note tak i ng 
and  p l ant se lect ion .  Common pro b lems encou nte
red du r i ng  the v i s i ts  w i l l  be d i scussed and conc lu 
s ions  w i l l  be  d rawn fo r the  improvement of  future 
resea rch work and coo perat ion  in  the a rea.  

Fourth Meeting of Technological Exchange in Arid 
and Semiarid Zones, Vi l la  Do lores, province of 
Cordoba, Argentina. 26-27 Apr 1 985. 

Travel l ing Workshop for the M iddle East Region, 
Jordan/ Syr ia, 8- 1 5  May 1 985. 

The I nternat iona l  Center for Ag r i cu l t u r a l  Resea rch 
in the Dry Areas ( I  CARDA) , a nd the I nternat iona l  
Ma ize anc;l Wheat I mprovement Center (C I M M YT ) ,  
a re j o i nt ly  p l an n i ng a Travel l i ng Workshop for the 
M id d le East reg i o n .  The ma i n  object ive of  t h i s  
workshop i s  t o  g ive t h e  nat iona l  program sc ient i st s  
i n  the M id d l e East an opportu n i ty to i nteract 
w ith  each other and w i th  sc ient i sts i n  other 
i nternat i o na l centers ,  and  to d i scuss the  on-go i n g  
resea rch act ivit ies. 

The workshop w i l l  be held fro m 8 to 15 May 
1985 and w i l l  i n c l ude  v i s i t s  to the  nat iona l  cerea l 
research program s  i n  Jordan and  Syr i a  as we l l  as to 
! CARDA resea rch stat i o n  at Tel Hadya,  Aleppo. 
The l ast day w i l l  be devoted to d i scuss ions  on 
breed i ng and sel ect ion  methodo log ies a nd 
appropr iate agrono m i c  pract i ces for the i m prove
ment of bar ley and  wheat produ ct ion  i n  the 
ra i nfed areas. 

Th i rteen cou ntr ies  in the M id d l e  East reg i o n  
have been i nv i ted to  part i c i pate i n  t h i s event .  

20th I nternational Congress European Brewery 
Convention, Helsinki,  Finland. 2-7 June 1 985. 

The congress is organ ized by the :  European 
Brewery Convent ion,  Secretar i at Genera l ,  P.O. Box 
5 10, 2380 BB Zoeterwoude, The Nethr lands ,  the 
F inn ish Member Organ izat ion ,  Oy Pan i mol abora-
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torio/Brygger i l aborator ium AB, P .O Box 1 92, 
SF-00 1 2 1  He lsi nk i ,  F i n la nd , a nd the Congress 
Secretariat, F in la nd Travel Bureau Ltd . ,  Congress 
Department, P.O. Box 3 19, S F-00 1 0 1  Hels in k i ,  
F i n land.  

Contact : any of the above organ izers. 

Meeting of the Cereal Section Work,ng Group on 
Rye, Svalov, Sweden, 1 1 -13  June 1 985. 

The meet i ng  of the Cereal Sect ion  Working Group 
on  Rye wi l l  be he ld  i n  Svalov, Sweden, d u r i ng 
1 1 - 1 3  June  1 985. The fol lowing topics are 
proposed to be d i scussed : 

1 .  Genet ics a nd b iotech nolog ica l  methods .  
2.  Breed i ng of hybr id varieties. 
3.  Methods for se lect ion  and popu lat ion b reed i ng. 
4. Genet ic  resou rces and resistance breed i ng .  
5 .  Breed ing  for qua l ity . 

Contact : EUCA RPIA Meet ing  1 985, Sva lov, 
S-26800 Sva lov, Sweden.  

I nternational Symposium on Southeast Asian Plant 
GE!netic Resources: The Next Century of Develop-
ment, Jakarta, I ndonesia. 21 -24 Aug 1985. 

· 

Top ics of the sym posium inc l ude ut i l izat ion of 
p l ant genet ic  resources i n  crop i mprovement,  b io
techno logy a nd genet ic  eng i neer ing ,  and tra i n i ng .  

Contact : Secretary, Symposiu m  on  Southeast 
Asi an  P lant  Genet ic  Resou rces , c/o Lembaga 
Bio log i  Nas iona l  - U PI ,  Ja lan  Raya J uanda 18, 
Bog or, I ndones ia .  

Middle East Agriculture '85' Dubai, 13- 1 7  Oct 
1 985. 

Contact : Overseas Exh ib it ion Services . Ltd . ,  1 1  
Manchester Square, London W l M  5AB,_UK.  

Arid Lands: Today and Tomorrow: An I nter

national Arid Lands Research and Development · 

Conference, Tucson, Arizona, USA. 20-ZS Oct 

1 985. 

Sponsored by the U niversity of Arizona, UNESCO, 

the US Man and Biosphere Program, the 1985 



Arid Lands Conference is to be held i n  Tucson ,  
Arizona, as part of a th ree-week long ser ies o f  
events with a focus  on desert resea rch, manage
ment, conservat ion ,  and development. Papers on  
a l l  top ics relat i ng  to  a r i d  lands water use and  
conservation , agr icu ltural systems, genet i c  
resou rces, natura l  resource management , conserva
t ion  and reclamat ion ,  human  adaptat ions, m ig ra
t ions ,  and hab itat ions are welcomed . 

Send abstracts and other i nqu i r ies to :  Dr.  G .P. 
Nabhan ,  OALS, Un iversity of Arizona ,  Tucso n ,  
Ar izona 8572 1 ,  USA. 

I nternational Triticale Symposium 
University of Sydney, Austral ia, 2-8 Feb 1 986. 

Organ ized by the Tr it icale Associat ion of Austra l ia ,  
the U n iversity of  Syd ney, a nd the Austral i an  
I nst i tute of Agr i cu ltura l  Science, the symposiu m  
w i l l  b e  held i n  two parts, the f i rst part compr is ing  
keynote addresses related to the fo l lowi ng top ics :  

1 .  Germp lasm col lect ion and c lassif icat ion  of  
t r it i ca le .  

,2 .  Cytogenet ics of tr i t ica le. 
3 .  Breed ing technology and agronomy. 
4. Trit i ca le  product ion in spec i f ic  reg ions and 

grower exper ience. 
5.  Gra i n  q u a l ity a nd chemi stry.  
6. Ut i l izat ion  for  stockfeed , petfoods, hay,  and 

grower experience. 
7. Ut i l izat ion for h u man food products. 
8. I nternat iona l  development and t rade.  

The keynote addresses wi l l  be fol lowed by the 
presentat ion of subm itted papers and a genera l 
d iscuss ion w i l l  be held at the end of each sess ion .  
T ime w i l l  a l so b e  a l located for poster presenta
t ions. A m id-sympos ium tour to the Cast le  H i l l  
Research Stat ion w i l l  b e  organ ized t o  observe the 
N at iona l  R ust Laboratory and other fac i l it ies. Th i s  · 
vis it  w i l l  i ncorporate subm itted papers on d isease 
aspects in tr it ica l e. 

The ma in  objectives of the sym posium are the 
promotion of i nternationa l  trade and development 
of tr it ica le, the exchange of techn ical  i nformat ion 
(agronomy, breed ing ,  and ut i'l ization) and the 
exchange of  germplasm. 

Contact : Dr.  N. Darvey, Organ iz ing Secretary, 
I nternat iona l  Trit icale Sympos ium,  Plant Breed i ng 
I nst itute, The U niversity of Sydney, NSW 2006,
Austral i a .  

The F ifth I nternational Barley Genetics 
Symposium, Okayama City, Japan, 6-1 1 Oct 1 986. 

This symposiu m  i s  the f i rst one to be held i n  
East Asia ; the last o ne was organ ized i n  Ed i nburgh 
in 1 98 1 .  I t  w i l l  i ncl ude oral and poster sessions, 
meet ings of scient i f ic  a nd tech n i ca l  comm ittees, 
workshops for deve lop ing subjects and pre- and 
post-symposiu m tours. The fol lowing tentat ive 
top ic� w i l l  be covered : 

1 .  Natu ral variation,  phylogeny and genet ic  
resources 

2. Geneti c  ana lysis and l i n kage 
3. M utat ion 
4.  I nterspeci f i c  a nd i ntergener i c  hybr id izat ion  
5 .  Cytogeneti cs and chromosome engineer ing 
6 .  Physio logical  and b iochemica l  genetics 
7. Quant itat ive genet ics 
8. Molecu lar genet ics and biotechno logy 
9. Resistan ce to d i sease and insect pests 
10.  Tolerance to environmenta l stress 
1 1 . Ma lt ing qua l ity a nd nutr it ional  q u al ity 
12. Breed ing  methods and hybrid bar ley 

Contact : Prof. S .  Yasuda,  chairman local organ iz i ng 
committee, I nst itute for Agr icu ltura l  and Bio log i 
ca l  Sciences. Okayama University, Kurash i k i ,  7 1 0  
Japan.  
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CONTRIBUTORS' STYLE GUIDE 
Policy 
The aim of the newsletter is to publish quickly the results of recent research. Articles should normally 
be confined to a single subject, be of good quality and of primary interest to research, extension and 
production workers, administrators and policy makers. Articles for publishing in the newsletter should 
not be submitted to or published in ant other journal. 

Editing 
Articles will be edited to preserve uniform style but substantial editing will be�referred to the author 
for his approval; occasionally, papers may be returned for revision. 

Disclaimers 
The views expressed and the results presented in the newsletter are those of the· author(s) and not the 
responsibility of ICARD A. Similarly, the use of trade names does not constitute endorsement of or 
discrimination against any product by ICARDA. 

Manuscript 
Articles should be typed double spaced on one side of the page only. The original and two other 
legible copies should be submitted. The contributor should include his name and initials, title, program 
or department, institute and postal address and telex number if available. Photographs, figures, tables 
etc. should be either 8.5 cm wide (single column) or 1 7.5 cm wide (double column including space). 
Figures and diagrams should be drawn in India ink; send original artwork, not photocopies. Define 
in footnotes or legends any unusilal abbreviations or symbols used in a figure or table. 

Units of measurement are to be in the metric system, e.g., t/ha, kg, g, m, km, ml (= mililiter), m2 . 
The numbers one to nine should be written as words except in combination with units of measure ; 

all other numbers should be written as numerals, e.g. , Nine plants, 10 leaves, 9 g, ninth, 1 0th, 0700 hr. 

Examples of common expressions and abbreviations 
3g, 1 8  mm ,  300 m2 , 4 Mar 1983 ; 27% ; 50 five-day old plants; 1 .6 million; 23 }l g;  s0c; 1980/8 1 
season ; 198 1 -83 ; Fig., No .; FAO, USA.- FertiliZers: 1 kg N or P20s or K20/ha. 
Mon, Tues, Wed, Thurs, Fri, Sat, Sun; Jan, Feb, Mar, Apr, May, June, July, Aug, Sept , Oct , Nov, Dec. 
versus = vs, least significant difference = LSD, standard error = SE ±, coefficient(s) of variation = CV(s). 
Probability: Use asterisks to denote probability * = P <0.05 ; ** = P <O.O I ;  *** = P <0.001 .  

Botanical. Include the authority name at the first mention of scientific names. Cultivar(s) = cv(s), vari
ety = var(s), species = sp./spp., subspecies = subsp., subgenus = subg., forma = f., forma specialis = f.sp. 
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