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Straw is an important animal feed. The front cover shows two farmers from Heish (a 

village near Ma'aret El-Na'aman, south Aleppo, Syria) while loading the straw as sheep 

graze the stubble in the background. 
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R ESEARCH AND P RODUCTI ON 

R ECOMMENDATION OF PAR ENTAL MATE R IAL FOR 
BREEDING C E R EALS R E SISTANT TO THE BAR L EY 

Y E L LOW DWA R F  V I RUS 

A. COMEAU 

Agriculture Canada, Station de Recherches, 2560, bout. 

Hochelaga, Sainte-Foy (Quebec) G1 V 2J3 CANADA 

and 
C.A. ST-PIERRE 

Faculte des Sciences de /'Agriculture et de l'Af imentation, 
Universite Laval, Sainte-Foy (Quebec) G 1 K 7P4 CANADA 

I ntroduction 

Barley yel l ow dwarf virus (BYD V )  is a d isease of inter
national importance, and many sources of BYDV resistance 
are usefu l a l l  over the world . 

Efforts to breed cereals resistant to BYDV were initiated in 
Quebec in 1972 . The deve lopment of our program led fo 
the testing of part of the CI M MYT material since 1979 and 
part of the ! CA R DA material since 1982. Species evaluated 
include bread wheat, durumwheat, barley, triticale, oats, 
rye and various interspecific hybrids of cereals. 
Recommendations are given here for parental l i nes which 
may be usefu l sources of BYD V  resistance for each species. 

Mater ials and Methods 

We rear one aph id species, Rhopa/osiphum padi, produ
cing about 10 mi l l ion v iru l iferous ind ividuals every year to 
carry the v i ru s  to the field plots. The v irus strains used are 
tested i n  mixtures every year in growth cabinets, and a 
mixture qual ifying as h ighly viru lent on wheat is selected 
fo� 1.1&e !fi the field . A l l  f ield p lots are inocu lated with 
virul iferous aph ids. The resistance is evaluated by symptom 
read ings and by quantitative measurements such as b iomass, 
grain y ield and harvest i ndex (grain yield/biomass). 
Symptoms may be satisfactory for the evaluation of oats 
and barley, but b iomass is a necessary criterion for triticale .  
Grnin y ield and harvest index are also considered necessary 
criteria for breacl wheat and durum. 

Each year, the best l ines of wheat and triticale are kept as 
checks for the following year. For barley and oats this is 
not necessary, because it is  very easy to d istingu ish the 
levels of resistance and one year of d ata is considered 
adequate. 
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Results and Discussion 

The mqst desirable parents are those that possess the best 
virus resistance together with agronomic traits such as y ield , 
ear l iness, short straw, and r�sistance to other d i seases. 
However, the main criterion remains a h igh l evel of BYDV 
resistance. We hesitate to recommend bread wheat or 
durum after a single year of testing, because of the d ifficu l 
ties involved in  identifying BYDV resistance in wheat, 
symptoms being less rel iable for these two species. A l ist of 
the best accessions of various species of cereals evaluated in 
our 1981 and 1982 tr ia ls is g iven in  T;ible 1. In the case of 
barley, this l ist is not complete, since many cultivars with 
h igh BYDV resistance due to the Yd2 gene have been 
produced in various countries. M inor resistance genes have 
also been detected in the barley cu ltivars M idas (U . K. )  and 
Post (U .S.A. ) .  Many BYDV-resistant oat l ines are also 
quoted in our annual project report. 

The resistance level found in some recent triticales is very 
impressive, and apparently expresses itself well  in 
cohabitation with AB genomes. This suggests that hybrid i
zation of resistant triticales with bread wheat and durum 

. may transfer the resistance to Triticum and hop�fu l l _y 
obtain desirab le  translocations. We intend to use this 
approach in our work as there is a defin ite need for better 
BYDV resistance in durum and bread wheat. 
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Table 1. Sources of BYDV resistance found in various cereal tria l s  for various species 
a

. 

Species 

BARLEY 

BREAD WHEAT 

DURUM WH EAT 

TRITICALE 

Tr ial 

80-8 1 Barley Crossing 
B lock (C I MMYT) 

8 1-82 Bar ley Crossing 
B lock (C I MMYT) 

80-8 1 Barley Crossing 
B lock Qua lity ( C I M M YT) 

8th I BON (80-8 1)  

9th I BO N  (8 1-82) 

8 1-82 Barley Crossing 
B lock R esistance (C I MM YT) 

8 1-82 Barley PC 
Cebada (C I MMYT) 

Regional  Crossing B lock 
Barley 8 1-82 ( ICAR DA) 

1 4th I BSWN (80-8 1)  
(C I MMYT) 

1 5th I BSWN (81-82) 
(C I MMYT) 

F rom B razil 

1 2th I DSN (80-8 1)  
(C I MMYT) 

Regional Crossing 
B lock D u rum 8 1-82 
(I CARDA) 

1 2th I TSN (80-8 1) 
(C I M MYT) 

1 3th I TSN (8 1-82) 
(C I MMYT) 

Accessions found resistant 

32, 49, 56, 92, 106, 1 10, 155, 
166, 167, 179, 199, 237, 340. 

10, 29, 7 1, 79, 8 1, 83, 1 18, 135, 
142, 17 1, 2 14, 230, 282, 3 13, 
3 14, 378, 393. 

8, 10, 14. 

32, 79, 145, 169,209. 

19, 32, 67, 76, 104, 105, 1 18, 
1 19, 133, 142, 155. 

2, 19, 59, 82, 84, 9 1, 97' 98, 
1 18, 1 19, 129. 

32, 34, 35, 36, 6 1, 73, 8 1, 95, 
1 1 1, 148, 155, 156, 157, 158, 
159, 160, 162, 242. 

13, 25, .64, 65, 84, 141, 142. 

6,38,44,45, 182, 183. 

6. 

Maringa ( I AC-5) 

3 1, 88, 100, 147, 2 10, 2 18, 
227. 

163
b

. 

168, 169, 170, 267, 269, 27 1. 

66, fil!, 106, 142, 147' 153, 
169. 

a After combining a l l  the available information from Quebec and international sources about noteworthy agronomic 
qualities or resistances a few accessions were underlined as potentia l ly  preferable choices. 

b This l ine (cv. Boohai)  a l so has aphid resistance in  Ethiopia accord ing to I CA R DA. 
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I N FESTATION O F  W H EAT BY SUN I BUG (EURY
GASTER SPP. ) I N  SYRIA 

C. CARDONA , *G. HARIRI, F .  Jaby EL-HARAME/N, 
A. RASHWANI and P.C. WILLIAMS 
/CARDA, P.O. Box 5466, Aleppo, SYRIA 
*University of Aleppo, Aleppo, SYRIA 

I nfestation of wheat by Suni  bug has been widely reported : 
Turkey (Lodos, 1981 ) ,  western USS R (Kurin et al., 1980), 
Yugoslavia (Wetze l ,  1978) ,  Spain (Gallego and Sanchez
Boccherini, 1978). France (Force et al., 1978 ) ,  I taly 
(Genduso, 1976). Greece (Stavrak i ,  1979), Pak istan 
(Ahmad and Moizudd in ,  1978) ,  Hungary (Raez, 1976) and 
Romania ( Ionescu , 1978). It might .be expected that 
infestations in Turkey would spread into oorthern Syria 
and, indeed , the insect has been identified as a Slg.nificant 
field pest in that region for several seasons (Harii-i ,  G., 
personal communication) .  

The adult Sun i  bug,  or  wheat bug,  feeds on developing 
breadwheat, durum wheat and barley plants by suck ing the 
sap of leaves, or the cel l  contents of developing grains. To 
suck the cell contents, the insect secretes into the grain a 
mixture of enzymes, i nc lud ing a powerfu l proteolytic 
enzyme (Gospod inov and Cheleev, 1973). The main  
resu lts of  Suni  bug  attack are: 

1. Due to the removal of cel l  contents, the cel l  walls 
surrounding the area of penetration col lapse . When the 
grain matures, a depression is  left around the site of 
penetration , which appears as a concave area on the side or 
top of the kerne l .  

2. The colour of a sound kernel of breadwheat o r  durum 
wheat varies from buff to redd ish-brown, and the kerne ls 
often appear to be almost translucent. Areas of the kernel s  
where extensive cel l  col lapse has occurred do not reflect 
light in the same way, and much denser, light brown to 
almost white patches surround the puncture, which can 
often be seen in the centre of the patch . The Suni  bug 
pe�trates the sides and dorsal surface of the kerne l since 
the rach i l la  and rach is protect the ventral side. Those 
light-co loured patches w hich spread u pwards from the 
ventral surface of the kernel (called "mottl ing"or "yellow 
berry") are caused by n itrogen deficiency and can easi ly  be 
d istinguished with a l ittle practice from Suni  bug patches. 

3. The kernel weight is reduced which may significantly 
reduce the y ield . I n  47 samples col lected from farmers' 
fields during 1982, kernel weight reduction varied from 7.4 
to 36.8%. 

4. Protei n  content is usually s l ightly reduced (by about 
8% ) . The col lapse of many cells causes a reduction in the 
amount of starch synthesized so that relative protein 
content of grain is often little affected , although the 
absolute amount of protein is substantially red uced . 

5. The y ie ld of flour is reduced on mill ing, due to the 
smaller internal volume and irregular shape of kernels. 

6. The bak ing qual ity of flour is seriously reduced . The 
influence pf the proteolytic enzymes appears when water is 
added to the flour,  and the doughs become very weak, 
d ifficu lt to handle, and will not ferment properly . The 
bak ing of khobz or any other type of bread is very d ifficult. 
Fig. 1 i l lustrates the effect of Sun i bug damage on saaj 

bread baked at Zahle, Lebanon. 

Three sets of samples were stud ied at the ICARDA qual ity 
laboratories, Tel Hadya, Syria: 

1. Samples collected from 47 farms duri ng the 1982 
harvest. 

2. Twenty-four samples from bulk wheat del ivered to 
the flou r  mills in northern Syria during June.September, 
1982. 

3. Laboratory-prepared breadwheat samples contain ing 
gradual ly increasing amounts of Sun i  bug damaged kernels. 

The first set was tested for kernel weight, protei n  content 
and wheatmeal fermentation time (WM FT) . The WMFT is 
the time necessary for the break-up of a yeasted doughbal l  
floated on water. The buoyancy is imparted by the 
accumulation of carbon d ioxide gas inside. the doughball, 
which is trapped by the protein matrix. Strong wheats may 
float for 6 hours or more, wh i le weak wheats may break 
down in 15 minutes. Any factor affecting glu�en strength 
wi l l  i nfluence WM FT time (Table 1 ). 

Table 1. Mean and standard deviation (SD)  of characteristics of Sun i -bug damaged and sound wheat kerne ls. 
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Protein 
damaged 

mean S D  

breadwheat 10.3 1.9 
durum 10.5 1.2 

% 
sound 
mean SD 

10.6 1.8 
10.7 1.2 

WM FT (minutes) 
damaged 

mean SD 

36.8 9.9 
33.8 3.6 

sound 
mean 

115.2 
49.1 

SD 

48.2 
38.0 

Ker nel weight 
damaged 

mean SD 

26.6 2 .3 
33 .8 4.1 

sound 
mean S D  N 

34.8 2.9 26 
42.3 4.8 21 



Protein content was not greatly reduced , but the 

proteolytic enzymes very significantly reduced WM FT for 

both bread and durum wheats, and the standard deviations 

showed that the natural variance in strength was also 

reduced . All  damaged wheats became weaker and kernel 

weights were reduced by about 22% . 

The second set of samples was used to investigate the 

distribution of Suni bug infestation in northern Syria. 

Samples were drawn from silos in Kamish li in the N orth 

East, Raqqa in the North Centre, Afrin in the West and 

Aleppo. The samples were close ly inspected for Suni bug 

damage, and were also tested for protein content (Table 2 ) .  

Tab le 2. Characteristics of commercial wheat samples from 
Northern Syria. 
------------ -----------------------

Area % of samples with Protein Protein 

bug damage % SD 
------- ----------------------------

Kamish li  
Raqqa 
Afrin 
Aleppo 

1 00 
1 00 

7 5  
80 

1 1 .5 
12.8 
1 2 .5 
1 2 .6 

1 .2 
1 .6 
1 .0 
2.5 

These resu lts showed that Suni bug was distributed a l l  
across the wheat-growing area of northern Syria. The 
extent of damage varied widely within the 4 districts, but 
there was no relationship between the proportion of 
damaged kernels and the protein content. 

The third set of samples was adjusted to 1 4 .5% moisture 
and mil led into flour on a Buhler laboratory mil l .  Flours 
were tested on the Brabender Farinograph and the 1 0  G M  
Mixograph , and the wheat samples were tested for protein 
and WM FT (Table 3 ) .  

The  farinograph development time, stability and the WM FT 
values a l l  fel l  significantly with as litt le as 1 0% of damaged 
kerne ls.  The delta R increased at the same rate. Flour 
strength was very much reduced by the presence of Sun i 
bug d amaged kernels  (Tab le 4) . 

Tab le 4. M ixograph data of sound and Suni-bug damaged 
wheat f lours. 

Bug- damage 
wheat added 

(%) 

0 
2 
5 

1 0  
20 
50 

Mixograph 
deve lopment t ime 

(min) 

3.3 
3. 1 
2.8 
2 .6 
2 . 1  
1 .3 

Delta R 

(%) 

7 
9 
9 

1 2  
1 6  
26 

To conclude, Suni bug damage reduced flour strength very 
significantly, and preliminary baking tests with 2-layered 
khobz showed that dough-handling properties were 
seriously affected . The small survey indicated that Suni 
bug damage occurred over a wide region during 1 982, and 
could lead to serious consequences for the Syrian baking 
industry unless control measures are adopted . The degree 
of wheat damage can be detected by the wheatmeal 
fermentation time test; samples floating for less than 50 
minutes should be regarded as of doubtfu l quality for 
baking. Further investigations are continuing on the early 
detection of Suni bug damage to wheat, and on corrective 
measures which may be appl ied at the bakery leve l . 

Tab le 3. Quality characteristics of wheats and flours with increasing leve l s  of S uni-bug damage. 

Bug-damaged 
____________ !�������------- WMFT Prote in Hectolitre 

wheat added absorption deve l .  time stability de lta R weight 
% (min) (min) BU (min) % 

--------------- ------------------� ------------ --------------- ---

0 59.5 5 9 .5 50 200 1 2 .6 80 
2 60.5 4 9 .2 50 1 7 6  1 2.7  79 
5 61  4 6 85 56 1 2 .4 79.5 

10 6 1 .5 3 4.5 150  40 1 2.7 77 .5 
20 62 2.5 2 .8 240 41  1 2.7 76 
50 62 .5 2 1 .4 3 1 0  37 1 2 .6 7 1 .5 

Delta R = difference between Farinograph resistance after 1 5  minutes and the 500 Brabender unit line 
BU = Brabender Units 
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IMPO R TANCE O F  TI L L E R I NG CAPACITY FO R GRAIN 
Y I E LD IN TR I TICALE U N D E R  RAIN FED CO N DI TIONS 

M.M. NACHIT and M.A. MALIK 

Cereal Improvement Program, /CARDA, P.0.Box 5466, 
Aleppo, SYRIA 

I ntroduction 

Selection for h igh yield is one of the main aims of plant 
breeders. New varieties with h igh y ield potential that 
to lerate moisture stress and adverse cl imatic conditions, wi l l  
increase farmers' y ie lds and min imize the effects of weather_ 
fluctuations in the rainfed areas. 

Mater ials and Methods 

Some 800 l ines of triticale were planted in 1 980-81 season 
at 2 dry sites in Syria, at Breda (250 mm annual 
precipitation) and Khanasser (200 mm), and screened for 
drought tolerance. These same l ines were also _tested for 
yield potential under rainfed conditions at the Tel Hadya 
Experimental Farm (350 mm) and compared with the 
check variety Beagle; 270 l ines, selected from Khanasser 
and Breda and wh ich produced good grain y ields at Tel 
H adya, were retested in  the 1 98 1 -82 season at the same 
sites. The tested genotypes were d ivided into 3 yield 
groups, high, med ium (similar to the check) and low. Data 
were recorded on grain yield, the percentage increase in 
yield over Beagle,  and y ield parameters ( 1 000-kernel 
weight, number of fertile heads/m2 , number of spikelets/ 
spike and hectolitre weight) (Tables 1 and 2) .  

The yie ld experiment was a randomized b lock design with a 
plot size of 9 ni2 and 3 repl ications. 

Table 1. Triticale l ines selected in  Breda and Khanasser under 
moisture stress ( 1 980-81 ). 

Source 

a} HIGH YIELDING LINES 

Bg/ 'S' /Addax 'S' IPTYT} 1418 

Drira/M2A (ATYT} 415 

Juanillo 92 IPTYT} 710 

M2NBgl IATYT} 411 

Ars/Mexipak Muti// 

Bgl 'S'/Abn 'S' IPTYT} 1508 

b} MEDIUM YIELDING LINES 

Drira outcross IATYT} 511 

W74.103/Addax 'S'/3/ 

Bgl 'S'/M2N/IRA (PTYT} 1314 

c} LOW YIELDING LINES 

M2A2/Setts 'S'//IA/Abn IPTYT} 1215 

Panda 'S'/Abn IPTYT} 1305 

Ar$/Mexipak Muti//Bgl 

'S'/3/Abn 'S' IPTYT} 1509 

Bgl/lga//FS477 (PTYT} 1209 

%of Yield 1000- Hectoliter 

Beagle kg/h1 kernel weight weight 

155 3519 49 71 
143 2992 44 72 

135 2728 47 75 
135 2831 44 77 

115 3439 41 73 

102 2611 48 

101 2544 46 

95 2206 38 75 

83 2106 35 78 

77 2322 36 
73 1700 39 74 

-----�------------------------�----------------------------



Table 2. Tritica le  l ines se lected in Breda and Khanasser under moisture stress ( 1 98 1 -82 ) .  

------------------------------------------------ --------------------------

Source %of Yield. 1 000- Heads Spikelets Hectoliter 
Beagle kg/ha kernel weight /m2 /spike we ight 

------ --------------------- ---·------ ----- ---------------

a) H IGH Y I E LDI NG LI NES : 
6TA204/6T A2 1 0//6T A31 2  

/6T A204/3/Bgl (PTYT) 503 117 38 1 1  36 257 2 1  68 
Bgl/H uamantla Sel .  519 115 3736 47 1 99 22 70 
Juan ii lo 90 (ATYT) 815 1 1 3  4269 40 270 24 7 1  
H507.71A/Bgl2 511 111 4138 32 332 20 73 
Drira outcross 2 1 2  1 08 4786 45 263 24 7 1  

b) MEDIUM Y I E LD I NG L I NES: 
7TB21 9/Bgl 'S' (PTY T) 508 1 02 3300 42 2 1 0  23 68 
Cml/Pato//Bgl (ATYT) 205 101 4088 41 230 25 72  
Drira outcross - 7 211 1 00 441 1 44 252 26 73 
Delfin 99// Abn/Cha 2 (PTYT) 902 100 4366 39 258 23 70 
TA76/1633// Lynx 903 98 4266 30 273 25 66 

c) LOW Y I E LDI NG L I NES: 
IA/I RA2 (PTYT) 502 89 2905 42 205 2 1  68 
Drira/FAS204 (ATYT) 2 1 4  80 3561 44 207 1 8  7 1  
Drira/Kang (PTYT) 204 7 5  31 1 9  35 278 1 8  7 1  
Ars/81 56//Bgl (ATYT) 207 73 325 1  46 1 90 26 70 
I RA/Bgl 804 7 1  2669 46 203 20 73 

-------------------------------------------------------- ----------------

Results and Discussion 

The results clearly show the importance of the number of 
heads/m2 for yie ld  potential (and as a response to improved 
environmental conditions) . ( F igs. 1 - 4 ) .  Sel ection at the 
dry sites of Breda and Khanasser of the best performing 
l ines showed that t i l ler  number was the yie ld parameter 
that was responding most to the i mproved environment at 
Tel Hadya. Profuse t i l ler ing has a lso been shown by 
Hadj ichristodou l ou (1981) and H urd (197 1 )  to be 
importc;int in the case of barley in drylands . The h igh 
yielding triticale l i nes had a relatively h igh number of 
heads/m2 , 268 compared with 259 for the medium and 2 1 7  
for the low yie lders . 

The second important parameter seems to be the 1 000-
kernel weight, where the h igh and medium yie lders are 
about the same, but the low yie lder lower. These results 
are in conformity with those of other workers ( Ketata et 
al., 1 976; Hadjich ristodou l ou ,  1 981 and Nachit , 1982) 
which have a l so indicated that the 1 000-kernel we ight p l ays 
an important role in grain yie ld  in dry env ironments. 

With regard to spike l ength, the medium and high yie lders 
showed more spikelets/spike than low yie lders. No 
differences were discerned in hectol iter or test we ight 
among the groups, but it has been observed that, when 
subjected to moisture stress during grain  filling, high 
yie lders of triticale tend to show better hectol iter weight 
than l ow yie l ders .  The last 2 years in Northern Syria have 
been wet during the grain fi l l ing stage, that is p robab ly why 
no differences have been found among the 3 genotype 
groups in hecto l iter weight. 

The resu lts clear ly indicate the important role of t i l ler ing 
capacity and kerne l  weight in deve loping suitab le  triticale 
germplasm for dry envi ronments. 

Conclusions 

A high number of fert i le  heads per unit area is an important 
parameter for h igher yie l d  in triticale u nder dry environ
ments. H igh t i l l e r ing genotypes of tritica le  give more yie ld 
than lower t i l l er ing ones (the l i nes with a h igher number of 
fert i le heads per plant showed better gra in  yie ld  potential 
under dry envi ronments ) .  

6 



% of gra in  
y ield Fert i le 

160 heads 
/m2 

270 

120 - 250 

230 --
(check) 210 

80 -
Hy Hy 

190 

170 
My My 

40 

Ly Ly 

'( 
F ig. 1. Compar ison between triticale genotypes with dif

ferent grain yie lding leve l s  and their fert i le  heads 
/m2. 

% of grain 
yield 28 

140 

- 25 

100 - 22 

( check) - 19 

60 Hy Hy 

16 
My My 

20 Ly Ly 

F ig. 3. Comparison between tr itica le genotypes with 
different gra in  yielding leve ls and the ir number of 
spike lets/spi ke. 

Hy= High yielding genotypes 

My= Medium yielding genotypes 

Ly= Low yieldin�genotype s 

The 1 000-kernel weight and the number of spikelets a l so 
seem to be important for breeding of triticale genotypes in  
dry lands. 

References 

Hadjichr istodou lou ,  A. 1 98 1  "Aspects of bar ley breeding 
for dry Mediterranean regions". Bar ley Genetics I V, 
I n: Proceedings of the 4th I nternational Barley Gene
tics Symposium, 1 981  Edinbu rgh , U . K., 383 · 388. 

7 

% of gra i n  

yield TKW 

140 47 

- 45 

43 
100 -

(check) 41 -
Hy Hy 39 

60 
My My 37 

35 
Ly Ly 

20 '( 
F ig. 2. Comparison between tr it icale genotypes with 

different gra in  yie lding leve ls  and their  1 000-kernel 
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HISTOLOGY OF BARLEY RESISTANCE TO LEAF 
RUST* 

R. N/KS 

Cereal Improvement Program, /CARDA, P.O. Box 5466, 

Aleppo, SYRIA 

I n  the barley-leaf rust system two types of resistance are 
distinguished: hypersensitive resistance (H R )  and partia l  
resistance (PR). These types can be regarded as examples 
of Vanderplank's vertical and horizontal resistance, respec
tively. The latter type is presumably more durable than 
HR, but very l ittle is  known about the principles u ndei:. 
lying it. PR is characterized by a reduced epidemic bui ld
up in spite of the presence of an i nfection susceptible type; 
the inheritance of PR is polygen ic. 

The histology of PR of barley to leaf rust was investigated 
and compared with that of H R  and a lso with the h i sto logy 
of the resistance of non-host plants such as lettuce and 
wheat. 

F ig. 1 summarizes the resu lts; in barley genotypes lack ing 
resistance to leaf rust, the germinated fungal spores 
(infection un its) formed appressoria over the stomata on 
the leaf, penetrated i nto the leaf,  formed haustoria i n  the 
mesophyl l  ce l l s, co lonized the leaf and formed new spores 
(Arrow A) . I n  partia l ly resistant genotypes (Arrow B ) ,  a 
substantial part of the i nfection un its aborted just before 
the formation of the fi rst haustoria .  No essentia l  necrosis 
of barley ce l l s  was involved. The infection units that 
succeeded in  forming the fi rst haustoria usua l ly  developed 
normal ly, albeit at a l ower rate than in genotypes lack ing 
PR. 

The histo logy of the H R -reaction is characterized by a 
normal infection deve lopment t i l l  after the formation of 
the first haustoria .  Depending on the hypersensit ivity gene 
and the genetic background of the barley genotype, many 
or al l infection un its stopped development durinq the 
colonization phase (Arrow C) . This react ion is always 
associated with necrosis of barley mesophy l l  ce l l s .  There
fore, PR and H R  can be distingu ished very well  by their 
histology. 

* Abstract of Ph.D thesis: Studies on the histology of 
partial resistance in barley to leaf rust, Puccinia hordei, 

conducted at the I nstitute of P lant Breeding, Agricultu ral 
University, Wagen ingen,  The Netherlands .  1 983. 72pp. 
bibl ,  tabs, figs. 

O ne interesti ng finding was that the histology of P R  
resembled that o f  the non-host reaction o f  wheat (Arrow 
D). I n  wheat the fungus is wel l  able to penetrate the leaf 
but a lmost a l l  i nfection u n its are arrested just before the 
formation of haustoria,  without having provoked necrosis; a 
few infection u n its manage to form a single haustorium 
associated with cel l  necrosis. 

On a non-host plant with an entirely different epiderm 
structure such as lettuce, the leaf rust fungus is unable to 
f ind leaf stomata and the i nfection aborts before 
appressorium formation (Arrow E ) .  

The resu!ts Jndicate that the genes for P R  belong to the
mechan ism that enables a specia l ized pathogen such as leaf 
rust to recogn i ze its host. The more genes for PR are 
present, the l ess infection u n its of the pathogen are able to 
co lon ize the l eaf successfu l ly.  Compi lation of enough P R  
genes may render a barley genotype a "non-host" to 
barley leaf rust, a resistance that may be as durable as the 
non-host resistance of wheat to the fungus. 

Phases of the 
infection process: 

Appressorium 

formation 

First haustorium 
devc lop me nt 

Colonization 

Reproduction 

A B c D E 

Fig. 1. Diagrammatic representation of the infection 
process of barley leaf rust in plants with different 
types of resistance. The widths of the arrows are 
proport ional to the fractions of the colonies 
encountering the respective barriers. 
A: Bar ley without resistance genes. 
B: Barley with partial resistance. 
C: Barley with hypersensitive resistance. 
D: Wheat (non-host to barley leaf rust ) .  
E: Lettuce ( non-host to  barley leaf rust ) .  
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PRE LIM I N ARY STU D I ES O N  SOM E MORPHOLOGICAL 
CHARACTER ISTICS CONTR I BUTING TO DROUGHT 

TO LERANCE IN W I N TER CEREALS 

M. TAHIR 

Cereal Improvement Program, /CARDA, P.O. Box 5466, 

Aleppo, SYRIA 

and 
M.L. SHAD 

National Agric. Res. Center, 

PAKISTAN 

Introduction 

(NARC), Islamabad, 

Under the c l imatic conditions  of the semi-arid regions, the 
choice of crops that can be grown without irrigation. i s  
l im ited and winter cereal s  i .e. wheat and barley are not 
only covering the greatest sown area; but are also the most 
profitable crops. There is a need to develop suitable 
disease resistant varieties with yield stabi l ity in the h ighly 
variable agro-c l imatic conditions of the sem i -arid rainfed 
regions. 

Due to the lack of rel iable screen ing techniq ues or selection 
criteria for breeding drought tolerant cereal  varieties, 
(Reitz 1 974),  grain yield has been primari ly used as a 
measure of varietal drought tolerance. The approach has 
been to subject large amounts of germplasm and segregating 
popu lations to heavy selection pressure under field 
conditions. Though there has been success with this 
method in Pak istan, it is  s low, cumbersome, expensive and 
unable to keep pace with the rapidly increasing needs of the 
extensive rainfed areas. It is, therefore, necessary to 
develop a techn ique or identify some parameters in cerea ls  
based on agronomic traits, wh ich cou ld be used in screening 
large amounts of breeding materia ls  as we l l  as deve loping 
new drought tolerant varieties possessing those traits. 

Studies were initiated on the commercia l ly cultivated cereal 
varieties to determine some of the characteristics, which 
probably contributed to drought to lerance. 

Materials and Methods 

F our varieties of wheat, and one of each of triticale and 
barley, were u sed in  these studies. Wheat varieties Chenab 
70 and Lya l lpur 73 were devel oped for irrigated and 
moisture stress free areas, whereas Sarani 70  and Sannine 
(wheat) , T- 1 57 (triticale ) ,  and local barley were com
mercia l ly cultivated in  rainfed areas. 

The experiment was conducted at the National Agricultural 
Research Center (NARC) ,  I slamabad, on a sandy loam soi l ,  
with plot sizes o f  4 x 1 .5m,  and 4 repl ications. I n  order to 
study root and shoot development, the same varieties were 
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planted out in 20cm diameter earthen-ware pots f i l led with 
sandy loam soi l .  Ra infa l l  was 250 mm during the crop 
season. 

The data on root and shoot deve lopment were recorded 10, 
24, 38 and 60 days after emergence, corresponding with 
growth stages of seedl ing, ti l lering and early and late 
jointing. Data on stomata size, wax iness, spike length, grain 
yield, and 1 000-kernel we ight were a l so recorded. 

Results and D iscussion 

The data in Tab le 1 i ndicate the differences in root and · 

shoot growth in the early stages of plant development. 
At the seedl ing stage the varieties, i .e .  Lyal lpur 73, Sannine, 
T- 1 57 and local barley had faster root development as 
compared to check variety Chenab 70. However, at later 
stages the differences in vertical root development 
decreased. The earlier differences in rate of root develop
ment, and the positive correlation (r=0.698) between root 
and shoot length, explain the advantage possessed by the 
drought tolerant varieties in p lant estab l i shment and 
moisture use. Th is is in agreement with the results of Hurd 
(1 974) and Schmidt ( 1 980). Lyal lpur 73, a lthough bred 
for irrigated areas, has consistently been giving better 
performance in  rainfed areas, possib ly due to the early· 
deve lopment of the deep root system of this variety. 

Data on total root weight were not recorded, yet h ighly 
profuse lateral root systems were observed in the case of 
triticale and barley. 

Tab le 1. Average root and shoot length (cm) in winter 
cerea l s  u nder rainfed conditions. 

Variety 
Days after emergence 

10  24 38 60 
-----------------------�------- --- -

R OOT 
Chenab 70 1 0.3 35.1 42.3 67.0 
Sarani  70  9 .3 53.5 46.3 57.6 
San n ine 1 1 .2 34 .8 43.8 64.0 
Lya l lpur 73 1 4.3 33.2 40.5 66.6 
T-1 57 (tritica le)  1 9.5 38.0 44 .6 44.0 
Barley (local )  1 2 .3 35 . 1  6 1 . 1  77 .3 

SHOOT 
Chenab 70 6. 1 1 0.6 1 5 . 1  24.3 
Sarani  70  6.0 1 0 . 1  1 1 . 1 20.6 
San n ine 2.6 9 . 1  9.3 22.0 
Lyal lpur 73 6.4 8.6 1 4.3 19 .6 
T - 1 57 (tritica le)  9 . 1  1 2 .7 1 1 .8 14 .3 
Barley (loca l )  5.4 1 3. 1  1 5.5  19.3 
-------------------------------�� 

0.698 - 0.011 0.350 0.604 
-------------------------------- ---



A strong positive correlation (r=0.807) was found between 
early root development and yield as well  as between root 
development and 1 000-kernel weight (r=0.440) . The 
positive correlations between a l l  the stages (except stage 
2) of root and shoot development (r=0.698, - 0.01 1 ,  
0.350 and 0.604) a lso h igh l ight the i mportance of good 
root systems in breeding varieties for rainfed areas 
(Table 1 ). 

Though there were significant differences in the spike 
length of the varieties tested, and the differences within the 
wheat and the triticale varieties were not statistical ly  
signif icant (Table 2 ) .  However, correlation studies revealed 
that spike length is negatively correlated with yield (r= 
-0.29) and 1 ODO-kernel weight (r= -0.46) under moisture 
stress conditions. Signif icant intervarieta l differences in  
1000-kernel weight, and a strong positive correl ation 
(r=0.684) with yield indicate that u nder moisture stress 
conditions, the l ines that have medium-to-short spike length 
but produce large and heavy grains, perform better. 

Studies on stomata size revealed marked differences among 

the varieties. Varieties that gave h igher yie lds such as 

Sann ine, T- 1 57 and local barley seemed to have smal ler 

stomata . The negative correl ation between stomata size 

and yield (r= -0.59) , suggests that stomata size plays a 

signif icant role in the drought tolerance of the h igh yielding 

varieties. However, measurements of the number· of 

stomata wou ld have al lowed the drawing of more soundly 

based conclusions (Table 3) . 

Waxi ness is another u sefu l trait which has been reported to 
restrict evapotranspiration in winter cereals, and hence to 
add to drought tolerance . I n  these experiments the h ighest 
yielding l i ne T - 1 57 had a high degree of waxiness, but the 
second highest y ie lding l ine (local barley) was non-waxy. 
This indicates that waxiness a lone does not p lay a major 
rol e  in drought tol erance, but, in combination with other 
characters, it may enhance drought tolerance in winter 
cerea l s. 

From these studies, it can be concluded that early root 
deve lopment, high 1 000-kernel weight, sma l l  stomata size 
and waxiness contribute to drought to lerance or drought 
avoidance in cereals, and can be usefu l  traits in developing 
varieties for rainfed areas. However, further studies are 
needed in order to determine the interaction of these 
characteristics with other yield components, 
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Table 2. Average spike length, 1 000-kernel weight, grain y ie ld, stomata size and wax iness of winter cereals varieties u nder 
rainfed condit ions. 

Spike length 1000-knnel Yield/plot Stomata size Waxiness 
Var iety (cm) weight (gms)  (gms) (fm2 ) 
------------ -------- -------- ------- -------- ------

Chenab 70 1 1 .5 30.6 1 1 60 4.48 Medium 
Barani 70 9.8 29. 1  7 1 0  4.9 1 Medium 
Sann ine 1 3 .3 3 1 .6 1 350 3.84 H igh 
Lya l lpur 73 1 2 .6 44 .6 1 407 5.23 Low 
T - 1 57 (triticale) 1 0.7 38.2 2 1 26 3.81 H igh 
Barley (local ) 6.6 48.3 1 9 1 3  4.20 N i l 

Tabl\! 3. Corre lation coefficient between various agronomic characteristics. 
----------------------------------------.------------------------------

Character Shoot Spike length Yield 1 000- kernel Stomata size 
weight 'f m2) 

-----------------------------------------------------------------------

Root 0.698 
Shoot 
Spike length 
Y ield 
1 000-kernel weight 

0.043 
- 0.261  

0 .807 
- 0 .08 1 
-0.29 

0.440 
- 0 . 1 1 6  
- 0.460 

0.684 

0.098 
0.079 

- 0.59 
0.076 
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TH E E F F ECT OF C L I PP I N G, D U R I N G  THE TI L L E R I NG 
STAG E,ON TRI TICALE 

M.M. NACHIT 
Cereal Improvement. Program, /CARDA, P.O.Box 5466, 

Aleppo, SYRIA 

Introduction 

Tria ls  were carried out to assess the effect of cl ipping 
(simu lating graz i ng )  during t i l lering, on dual purpose 
triticale l ines (plants grazed early and then left to grow on 
to produce gra in )  under north Syrian condit ions. A second 
objective was to determine the importance of the forage 
dry matter ( F D M )  and the protein  content in the dry 
matter for the grain  yield. 

Mater ials and Methods 

F ifteen genotypes ( 1 3  of tritical e  and 2 of barley) were 
sown at I CA R DA's Experimenta' Station at Tel Hadya, 
Aleppo, N.  Syria, in November, 1 980-8 1 season .  Supple
mentary irrigation was app l ied after sowing to ensu re 
un iform germination ,  and again at the grain fi l l ing stage (50 
mm was applied on each occasion ) .  Nitrogen was appl ied at 
1 20 kg/ha (60 kg before sowing and 60 kg after cl ipp ing) ,  
and phosphate was a lso appl ied at  60 kg/ha before sowing. 

Plants were cl ipped in the f irst week of February at the 
end of ti ller in g,  and the F DM and the prote in content were 
analysed. A r andomized block design was used for the 
experiments w ith 3 repl icat ions ,  and a plot size of 4.5 m2 

per variety. The protein content was calculated by 
mult iplying the N content by 6.25 . 

Results and Discuss ion 

The F D M  ranged, at the ti l lering stage, from 1 .97 to 5.58 
t/ha in tritica le ,  3.35 t/ha in the barley cv. Badia (an 
improved gra in  variety) and 2.77 t/ha in the local barley  cv. 

Arab i Abied (Table 1 ). The prote in  yield ranged from 
361 to 985 kg/ha. 

The protei n  content of genotypes increased with the dry 
matter content. These data confirm the high quality of 
cerea l s  for grazing during the early stages of plant growth. 
S imi lar results were observed by Staten and H el ler (1 9791. 
The genotypes responded differently to c l ipping; grain yield 
reductions ranged from 9 .6% to 60.9% . The 2 barley vari
eties showed the greatest reductions probably because both 
are gra in  and not dua l -purpose varieties, and also mature 
early so that l ate cl ipping removes a proportionately 
greater amount of dry matter at the end of ti l lering (Porter 
et al. 1 952) .  G ra in  yie ld reductions of triticales ranged 
from 9 .6% to 50.8% Dry matter prote in content of 

Tab le 1. Means for forage dry matter ( F D M ) ,  F D M  prote in  yie ld, and gra in  yie ld (GY )  of triticale in t/ha. 

-----------------------------------------------------------------------

Cultivars OM FDM prote in GY of cl ipped GY of uncl ipped % of Reduction 
yield treatment treatment by clipping 

- -------------------------------------------------------------------- --

TR I TICA LE""" 
O KA 5.58 0.98 5 .53 7.99 30.8 
M Bgl  5 . 1 0  0.75 4.07 7.07 42.8 
M B u 1  4.55 0.81  5.73 7.79 26.5 
J l lo  4 .51  0.84 5 .66 6.66 1 5.0 
M Bu2 4.2 1 0.84 5.27 7 .53 30. 1 
6A530/Arm 3.26 0.67 5.40 7.26 25.6 
TCCXl l l  1 .97 0.45 4 .80 5 .26 9.6 
IBg l 1 3 .34 0.59 5 .40 8.53 36.7 
D F  3.65 0.73 4. 1 3  8.40 50.8 
1 Bg12 4.35 0.77 5 .00 7.73 35.4 
H U M 1  2 .42 0.46 5 . 1 3  7.40 30.6 
H U M 2  2 . 1 7  0.36 4.87 7. 1 3  3 1 .8 
KBgl  3.20 0.66 4 .60 8.73 47.3 

BAR LEY 
Badia 3.35 0.53 2 .85 6.85 58.3 
Arabi Ab ied 2 .77 0.44 2 .23 5.72 60.9 
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triticale increased with the dry matter and both were 
positively correlated with gra in y ield in c l ipped and 
unclipped treatments (Tab le 2 ) .  

Table 2. Relationsh ips (regression coefficients ) between 
the forage dry matter ( F DM ) ,  F DM prote in  yield, and 
grain yield (GY) of triticale .  

FDM 
F DM prot. 

yield 
GY 

cl ipped 
GY 

uncl ipped 

45 

F DM 

0.377* *  

0.287* 

0.377 * *  

F D M  Prot. GY GY 
yield clipped uncl ipped 

0.467 * * *  

0.45 1 * *  0.398**  

n 
* 

** 
5% leve l of significance 
1 %  leve l 

* * * 0. 1 %  level 

The resu lts show that triticale gra in  yie ld was sign if icantly 
reduced by cl ipp ing during t i l ler ing.  These resu lts confirm 
those of Skorda ( 1 978) .  The data also show that both the 
amount of dry matter and its prote in content are important 
for grain yie ld formation .  H owever,  the F D M  protein 
content is much more re l ated to the gra in yie ld ( r= 
0.467* * * )  than is the forage d ry matter content (r= 

0.287* ) .  

Conclusions 

The forage dry matter cl ipped, dur ing the t i l lering stage, 
from different trit icale and 2 barley cult ivars y ie lded 1 .97 -
5.58 t/ha. The protein yield of the forage dry matter was 
between 361 and 985 kg/ha and the grain yield reduction 
after cl ipping ranged from 9.6 to 60.9% . Genotypes with 
the highest dry matter and protein contents during the 
early stages of deve lopment were the highest gra in  y ie lders . 
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R EACTI ONS O F  SOME BAR LEY AND D U R U M  
VAR I E T I E S  T O  SP L I T  N I T ROGEN APP L I CA T I ON 

Riad SAKKAL and Ali SUKKAR 
Cereal Imp rovement Program, /CARDA, P.O. Box 5466, 

Aleppo, SYRIA 

Introduction 

The resu Its of many experiments and research work have 
shown that n itrogen fert i l izer ( N) results in large and 
profitab le increases in y ield if it is wisely appl ied. I t  is  
essentia l  for farmers to know how much fert i l izer to apply 
and whether it pays to sp l it the app l ication for efficient 
economic ut i l ization especia l ly since sp l itting the N app l i ·  
cation to cereal crops has  the twin advantages of reducing 
risk of losses in poor seasons and of spread ing the cost of 
fert i l izer in good seasons.  

Fa rmers need to know how much fert i l izer to apply at 
sowing and how much at t i l ler ing for d ifferent crops and 
genotypes. I t  is  this q uest ion that is the main concern of 
the work reported here . 

M aterials and Methods 

I n  1 981 -82 an experiment was conducted at I CAR DA's 
main research station at Tel H adya .  Four  rates of n itrogen 
fert i l izer were appl ied to both du rum wheat (Sah l ,  Waha, 
H auran i ,  G raugans) and barley (Beecher, M art i n ,  Arab i 
Abied ) varieties in 3 rat ios of spl itt ing the tota l N between 
sowing and t i l ler ing app l ications. 

The rates app l ied were 30, 60, 90 and 1 20 kg N/ha to the 
durum wheats and 24, 48, 72 and 96 kg N/ha to the 
barleys. 

The exper iment was carr ied out on so i l  previously cropped 
with summer ma ize , u nder ra infed cond itions where the 
total ra in rece ived was 337 mm during the seaso n .  

R atios o f  ferti l izer sp l itting between sowing and t i l lering 
were 1 :  2, 1 :  1 and 2 :  1 for both crops. The date of top
d ressing was the 2nd of March , 1 982 ( t i l ler ing stage) . 

Samples were taken for tissue n itrogen analyses in Sahl 
(d urum) and in  Arab i Abied (barley) on 7 occasions 
between the time of topdressing and harvest. G rain 
n itrogen and y ield were determi ned at matu rity .  

Results and Discussion 

I n  genera l ,  th is  pre l im inary experiment shows that the 
d ifferences of fert i l izer response found between du ru m 
wheat and bar ley cou ld be important for farme rs. 
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The yie ld of durum wheats, at any g iven amou nt of N 
fert i l izer, was not affected by the ratio of sp l itting the 
app l ication (Table 1 ) .  

Table 1. Average yield of durums (kg/ha) .  

Ratio of 
splitting 

S :T 

1 :2  
1 :  1 
2 :  1 

Mean 

30 

1 346 
1 652 
1 35 1  

1450 

SE = ± 325 kg/ha. 

N Rate (kg/ha) 

60 

1 7 1 6  
2407 
2232 

2 1 1 8 

90 

2357 
2927 
2596 

2627 

120 

2907 
2729 
2980 

2872 

Mean 

2082 
2429 
2290 

However,  the average y ield of bar leys was h igher if the 
ratio of sp l itting was 2: 1 except at the h ighest N rate 
(Table 2 ) .  

Tab le 2 .  Average yield o f  barteys (kg/ha) 

Ratio of 
splitting 

S:T 24 

N Rate (kg/ha) 

48 72 96 Mean 
-- --- - - --- -- ------- --- -- - --- - - - � - -- -

1 : 2  1 490 2378 2707 392 1 2624 
1 :  1 1 422 2205 2507 3424 2330 
2: 1 2065 2705 3338 3638 2937 

----------------- ------- ---------- -
Mean 1659 2429 2851 3661 

SE = ± 260 kg/ha. 

Analyses of nitrogen harvest index (NH I = grain N/total 
p lant f'J ) ,  show that the ratio of spl itting the N appl ication 
d id not affect the proport ion of N translocated to the 
gra in in d u rums (Table 3) . 

Table 3. Average NHI in durum wheats. 

Ratio of 
splitting 

5 : 1  

1 :2 
1 :  1 
2 :  1 

Mean 

30 

0.79 
0.81 
0.76 

0.79 

N Rate (kg/ha) 

60 

0.82 
0.82 
0.83 

0.82 

90 

0.80 
0.82 
0.82 

0.81 

1 20 

0.81 
0.80 
0.81  

0.8 1  

Mean 

0.8 1 
0.81 
0.81 

However, at a 2 :  1 spl itting rat io,  barleys showed a lower 
average NH I (Tab le 4) , i nd icating that a lower proportion 
of the tota l N was translocated to the gra in . 
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Tab le 4. Average NH I in bar leys. 

Ratio of 
splitting 

S :T 

1 : 2  
1 :  1 
2 :  1 

Mean 

24 

0.80 
0.80 
0.77 

0.79 

N Rate (kg/ha) 

48 

0.83 
0.83 
0.84 

0.83 

. 72 

0.83 
0.82 
0 .81 

0.82 

96 

0.85 
0.83 
0.83 

0.84 

Mean 

0.83 
0.82 
0.81 

Ana lyses of the tota l  N uptake by Sah l durum at 90 kg/ha 
(F ig 1 ) , showed that the 2 :  1 spl it gave a much faster N 
uptake than the 1 : 2  spl it, peak ing at heading time, whi le 
the 1 : 2  sp l it resu lted in a slow increase in N uptake from 
topdressing to harvest. I n  th is case , the increased ear l iness 
in N uptake d id not significantly increase grain yield, 
possibly due to ra infa l l  d i stribution after topdressing o r  to 
some other environmental cond itions that ma y have 
restricted growt h ,  such as low temperature at the 
vegetative stage or high temperature at the grain filling 
stage. g 

H = Head ing, � ! • 
I• 

N M = Maturity 
t 
I 

E 6 ..... "" 

" 
� w 4 Q.. ::: 
z 
c: "' 2 c.. 
.. 
0 
f-. 0 

1 9  3 3  4 1  5 6  6 4  104 
Days af ter topdr ess i ng 

• Ratio of splitting 2 : 1  between sowing and Tillering respective 

4 Ratio of splitting 1 :2 between sowing and Tillering respective 

F ig. 1 .  Total plant N uptake of Sah l durum at 90 kg N 
ha with 2 rat ios of sp l itting. 
Curves hand fitted - Vertical bars are SE's. 

If the resu lts of this  exper iment prove to be confirmed in 
subsequent seasons, it may be u sefu l to advise farmers to 
use a d ifferent N fert i l izer appi ication strategy for barley 
than for d u rum wheat. F u rther information about the use 
of N ferti l izer that may help in understanding these 
d ifferences wi l l  be investigated in future experiments. 
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GENETIC VAR IAB I L I TY WITH I N  PROTEI N  CONTENT 
OF TRIT/CUM AEST/ VUM, T. DURUM AN D 

T. DICOCCO/DES 
M. TAHIR 

Cereal Improvement Program, /CARDA, P. O. Box. 5466, 
Aleppo, SYRIA 

Introduction 

The major source of protein in the d iets of people of West 
Asia and North Africa are winter cereals (Nach it 1 983) , but 
there is shortage of high -prote in winter cereals  i n  the 
reg ion, particularly in  the h igh-elevation areas. I CA R DA's 
Cereal I mprovement Program therefore places considerable 
emphasis on deve loping high-prote in  winter cerea ls 
germplasm. 

In the h igh elevation areas of the reg ion,  the predomi nant 
factors that adverse ly infl uence cerea l production are cold 
and moisture stress at critical stages of growth . Selected 
co ld-tolerant l i nes of T. durum and T. aestivum, were 
tested to determine their prote in  contents. Earlier stud ies 
(Sharma et al. 1 981 ) .  indicated that Triticum dicoccoides 

could be a good gene source for h igh prote in ,  d i sease 
resistance and stress (cold and drought) tolerance. 
Therefore, a research project has been i n itiated to screen 
and use T. dicoccoides, which is widely spread in the h igh 
elevat ion areas of the M iddle East and West Asia , to d erive 
the desirabl e  traits for incorporating into se lected T. durum 
and T. aestivum l ines. 

Materials and Methods 

Some 356 l ines of winter duru ms, 1 5  of T. dicoccoides and 
141 I ines/variet ies of winter type T. aestivum, were evalu
ated for their protei n  contents (% ) The check varieties 
were : Waha 'S' (an improved l i ne from !CAR DA) and cv . 
Hauran i  for durum wheat and cvs. Mex ipak and Bezostaya 
fo'r T. aestivum. Al l  l i nes were planted in the same field 
under the same fert i l ity leve l .  

Results and Discussion 

The data presented in Table 1 ind icate that winter durum 
wheats had h igher protei n  contents ( 1 1 .80 - 1 8.57 %  lines) 
than winter breadwheats ( 1 0 .65 - 1 6 .43%) . The majority of 
the durum l i nes had 1 3  - 1 7% protei n ,  on ly one l ine had less 
than 1 2% protei n .  However, 32 entries had 1 7  - 1 8% 
protein  and only three l i nes had over 1 8% compared with 
value's of 1 5 .50% for Waha 'S' and 1 4.31 % for Hauran i ,  the 
check l i nes. About 200 l i nes of d urum had h igher protei n  
contents than the improved check Wah a 'S' . These resu lts 
ind icate the great genetic variab i l ity for prote in  content in  . 
the d urum germplasm, and the considerable potential  for 
improving it by transferring h igh prote in gene(s) to 
cu lt ivated varieties. 

Winter breadwheat l i nes a lso showed considerable genetic 
variab i l ity for prote in  content; 57 l i nes possessed equa l  or 
more protein  than the check Bezostaya ( 1 4 .24% ) , and 28 
l i nes had more than 1 5 %  prote in. 

The 1 5  l i nes of T. dlcoccoides germplasm were main ly 
co l lected from the h igh-elevation areas of Syria; their 
prote in contents ranged from 20.43 to 24.98% compared 
with 1 5 .50% for Waha 'S' and 1 4 .3 1 %  for Hauran i .  These 
results agree with those of Sharma et. al. ( 1 981 ) ,  who 
reported protein content up to 30.90% for T. dicoccoides. 

T. dicoccoides, is main ly d i strib!-lted in  the h igh elevation 
areas of West Asia and the Near East,  and can tolerate even 
harsher environments and types of stresses .  

From these stud ies, it appears that T. dicoccoides can be a 
good source of h igh-prote in  gene(s) for improving the 
nutr itional qual ity of d urum wheats in the h igh-elevation 
areas and, possibly, contributing some other desirable traits 
such as drought tolerance and d i sease resistance. 

Table 1. Variation i n  prote in  content of T. duru�, T. dicoccoides and T. aestivum 

Species 

T.durum 

T. dicoccoides 

T. aestivum 

T. durum cv Waha (check) 

Lines 
Tested 

356 
1 5  

1 4 1  

T. durum cv Haurani (check) 

T. aestivum cv Mexipak (check) 

T. aestivum cv Bezostaya (check ) 

Range 
percentages 

1 1 .80 1 8.57 
20. 1 5  - 24.98 
1 0.65 - 1 6.43 

Protein content 
1 5 .50 
1 4 .3 1 
1 1 .80 
1 4.24 

Protein Content (% ) 

1 0-1 1 1 1 - 1 2  1 2- 1 3  1 3-1 4 1 4- 1 5  1 5- 1 6  1 6- 1 7  1 7 - 1 8  1 8- 1 9  

4 5 1  95 99 7 1  32 3 

9 30 34 39 22 6 

1 4  



Table 2. Protein content (% ) in T. dicoccoides l ines col lected from Syria .  

------------------ -------------------- - - � - � -------------------------- -

Entry No. Variety or Cross and Pedigree Origin Altitude Protein content % 
(m) 

------ ---�------------- ----- -----------

T. dicoccoides SY 200 1 0  Zabadan i  1 1 60 24.06 
2 T. d icocco ides SY 200 1 3  Kurayya (Salkhad) 920 20.79 
3 T. dicoccoides SY 200 1 7  Between Emtan 

and Salkliad 1 1 80 20. 15 
4 T. d icocco ides SY 2002 1 Nawa 490 20.97 
5 T.dicoccoides SY 20085 Nawa 21 .52 
6 T. d icocco ides SY 20089 Zabadani 1 240 22.07 
7 T. dicoccoides SY 20090 3 km from Zabadan i  1 1 60 24.98 
8 T. d icoccoides SY 20096 Zabadani 1 1 80 23.80 
9 T. dicoccoides SY 20 1 0 1  Zabadani  1 390 20.52 

1 0  T. d icocco ides SY 2 0 1 1 0  Zabadani  1 200 23.72 
1 1  T. d icocco ides SY 20 1 2 1  Sale 1 530 20.43 
1 2  T.dicoccoides SY 2 0 1 22 Sale 1 450 20.43 
1 3  T.dicoccoides - SY 20124  Zabadani  22.62 
1 4  T.dicoccoides - SY 20 1 84 Ataren 460 23.57 
1 5  T. dicoccoides - 1 0  5 5 1 32 21 .97 

-----------------------------�-----------------�---- ------------------
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R ESISTANC E  TO WHEAT STEM SAWFLY (CEPHUS 
PYGMAEUS L.) AND R E LATED SPECIES IN  CEREALS 

A. RASHWANI 

Cereal Improvement Program, /CARDA, P. O. Box 5466, 
Aleppo, SYRIA 

I ntroduction 

Wheat Stem Sawfly (Cephus spp.) is  one of the most 
important insect pests of cereals in the I CARDA region. 

During 1 9 78-83, the Cerea l Entomology Unit of I CARDA 
has been studying barley,  durum, breadwheat and triticale 

cu ltivars, to identify sources of resistance. 

Materials and Methods 

D ifferent genotypes were eva luated for resistance under 
art if icial  and natural infestations. For the artificial 
infestation, approximate ly half a m i l l ion larvae of the 
Wheat Stem Sawfly were col lected from ICAR DA's Experi· 
mental F arm at Tel H adya,  N. Syria, and reared in the 
laboratory unti l  pupation and adu lt emergence. The adults 
were then released with in  cages in  which the genotypes, 
grown in 1 -m long rows, had reached the ear stage. This' 
was repi icated 3 times until the number of adults released 
had been adjusted to produce about 1 ·egg/stem. A check 
was planted every 9 l ines. 



At harvest, 60 stems were taken from each repl icate at 
random and exam ined in the l aboratory. The same 
genotypes were studied under natural i nfestation in Suran 
(Hama province, Syria ) ,  where h igh popu lations occu r. 

Approximately 1 000 genotypes of barley, durum , 
breadwheat and triticale are evaluated every year, and 
emphasis is being g iven to selected l ines coming from the 
breed ing programs, and a l so to those previously found to be 
promising for insect resistance. 

Results and Discussion 

Sources of resistance to Cephus spp. were detected in a l l  
crops (Table 1 ) .  Some of the l i nes showed significantly 
lower levels of infestat ion than the checks but most l ines 
have been classified as very suscept ible. In genera l ,  the 
most resistant genotypes were found among the durum 
cultivars and the least among the triticales. 

Table 2 shows some of the l i nes that have been tested for 
several years and have proved to be h ighly resistant as 
compared to the checks .  

The resu lts show that l ines must be evaluated for  several 
years under artificial and natural infestation and under 
d ifferent c l imatic cond itions before they can be 
recommended as sources of resistance. The Cereal Breed ing 
Program has in itiated work on incorporation of the 
resistant genes into commercial varieties. 

Table 1.  Number of l ines screened , number of promising 
l ines, and the ir  percentages of infestation by Wheat Stem 
Sawfly in two locat ions in Syria , 1 982. 

Crop Location No. of promising lines 
and % range of infestation 

Check 
(% infestation) 

-----���---------�--�------�--------------------
Barley Suran1 6 out of 1 08 (3.3 - B.3) A. Abied (38.3) 

Tel Hadya2 ( 0- 5 ) MP - 1 1 2  (BW) (20.4) 

Durum Suran 59 out of 351 ( 0- 0.6) Hammari ( 5.9) 
Tel Hadya (0.2 - 3.9) Hammari ( 1 7 .4) 

Breadwheat Suran 13 out of 297 ( 0 - 2.2) MP · 1 1 2 ( 9.6) 
Tel Hadya (0.5 - 4.4) MP - 1 1 2  (23.6) 

Triticale Suran 3 out of 10B ( 1 .7 - 2.7) MP - 1 1 2 ( 1 2 .9) 
Tel Hadya ( 1 .7 - 3.9) MP - 1 1 2  ( 1 7 . 1 )  

Triticale Suran 10 out of 372* ( 0- 1 .7) Beagle (2B. 1 )  
Beecher (23.B) 

---�-�--�-----�-�-------------------------------

Table 2. Summary of the eva luation studies of resistance to Wheat Stem Sawfly .  1 979 - 1 982. 

1 = Under natural infestation 
2 = Under artificial infestation 
* = Single replicate 

Variety /line 

BA R L E Y  
Kataja 
MP - 1 1 2 (BW) (check) 

DU R U M  
Cr 'S' 2 1 563/6 1 - 1 30 x Lds 

CM 225- 1 2M - 1 Y-OM -OY 
Corm 'S' R uff 'S' 

CD 7476-4Y-3Y-OY 
Cl 1 5258 G E R A R DO 5 1 7  
Loon ·s· C M  1 4528 
Hammari (check ) 

BR EADWH EAT 
MT-777 Cl 9292/Fortuna 
MT-773 Cl 9294/Fortuna 
Fortuna 
Limpopo 
Sawtana 
MT-778 Cl 1 1 490/Fortuna 
Lew 
Sannine (D  6301 -Naix W RM/C no 'S' - Chr) 

L 932-4 L-5AP-OAP-1  K-OAP 
MP-1 1 2  (check ) 

TR ITICALE 
Abn ' R ' IM 1 A/M2A 
MP- 1 1 2  (check) 

1 978 

1 1 .4 

(56.6) 

1 .0 
1 . 1 
5 . 1  
3.2 
4.2 
5.2 
3.6 

(50.7)  

% I nfestation by Wheat Stem Sawfly 

1 979 1 980 

0 .5 4 . 1  

1 .0 3 . 1  
0 .7  

( 1 0 .7)  ( 1 6.4) 

0.7 4.6 
0.5 4 .7  
0 .4 5 .0 
2 . 1  4.8 
0.3 6.2 
0.0 7 . 1  
2.3 6.8 

( 6.2) (25 .6) 

1 98 1  

0.3 

0.2 
0.5 

( 1 5 .4 )  

0 .6 
1 .6 
3.5 
3.9 
4.7 
3.6 
7 .5  

(29 .2 )  

1 982 

3.9 
(20.4) 

1 .2 

0 .5 
0 .2 
1 . 1 

( 1 7 .4) 

0.5 
3.8 
2 . 1  
2 .4 
3 . 1 
3.3 
2 . 1  

1 .7 
(23.6) 

3.9 
( 1 7  . 1 )  

Average 

3.5 

1 .2 
0.4 

23.3 

1 .5 
2.3 
3.2 
3.3 
3.7 
3.8 
4.5 

27 . 1  

1 6  



EVOLUTION O F  H I G H  YI E LD I N G  HUSKLESS BAR LEY 
VAR I ETI ES-AN EVENT I N  I N D I AN AG R ICULTU R E  

Mahaba/ RAM 
All-India Coordinated Barley Improvement Program 
(AICB!P), /ARI Regional Station, Karnal- 13200 1, IND/A. 

Barley is considered to be the f irst cereal grain to be culti
vated by man . It is grown in Northern I nd ia where it has 
no substitute in  winter on dryland and on sa l ine sod ic soi l s. 
Barley seemed doomed to remain a marginal crop in I nd ia  
but the turni ng point came in  1 976 with the f ind ing of  2 
natural dwarf mutants v iz Azma (dwarf) - 1  and Azma - 1 3 ,  
and the production o f  a n  induced mutant R D B - 1 , the 
latter possessi ng poor combining ab i l ity ( F ig .  1 ) .  

A :  Ta l l  trad itiona l  variety 
B :  Semi-dwarf (one gene) 
C: Dwarf (two genes) 
D :  Triple dwarf (three genes) 
E: Double dwarf (four genes) 

f . . 

F ig. 1. New "P lant type" in bar ley resu lting in a break
through in y ie ld .  

When these dwarf mutants were crossed with h u l l -less 
germplasm mater ia ls  such as I B-65 ,  Push k i n ,  D i lma ,  E B  
7576, E B-772 5, E B -7742 etc., a wide range o f  variab i l ity 
was obtained in the segregating popu lations. Some semi
dwarf and dwarf plant selections ( Kacan-3, -4,  - 1 6, 
- 1 8 ,  - 1 9 )  were eva luated in the A I C I P  variety tr ia ls  under 
rainfed, irrigated , sa l ine-sodic and dry l and conditions during 
the 1 980 and 1 98 1  crop seasons. Based on their superior 
performance for 2 consecutive years, 2 husk less varieties 
Karan - 1 8  and Karan - 1 9  were recommended for com
mercia l  cultivation by the Barley Workshop in  September 
1 98 1  at I AR I ,  N ew Delh i .  The other 3 varieties are at an 
advanced stage of evaluation ( F ig.  2 ) .  

1 7  

F ig. 2. Comparative look of grains of h u l led bar ley ( left) 
and wheat ( r ight) on top. Below are the grains 
of new huskless barley l i nes developed through 
the current barley breed ing program.  

Karan 1 8  is a dwarf, lodging-resistant variety with early 
maturity and good ti l lering. I t  is  su sceptible to smut and 
aphids  but resistant to yel low rust and Helminthosporium 

leaf spot. I t  is suitab le for i rr igated cond itions and sa l ine 
soi ls. Karan - 1 9  is a semi -dwarf lodg ing -resistant variety 
with amber-coloured grain .  I t  takes 1 20- 1 25 d ays to 
m ature and is su itable for irr igated or rainfed cond itions. 

Of the other varieties, Karan-3 takes 1 1 5- 1 25 days to 
mature, and has moderate resistance to d iseases main ly Hel
minthosporium and aphids. Karan-4 takes 1 1 0-1 20 days 
to mature and shows moderate resistance to several d iseases 
and aph ids.  Karan-1 6 shows resistance to diseases and 
aphids. 

Performance of Huskless Barleys 

I rrigation was app l ied 30 days after sowing in mid
N ovember and aga in  at  f loweri ng in some treatments 
whi le others were rainfed. The huskless l i nes, especia l ly  
Karan - 1 8  and - 1 9, outyielded trad itional hu l led barley 
and the best h igh yield i ng variety 6t wheat ( H D -2009 ) ,  
included, a s  checks in  the irrigated trials (Table 1 ) .  They 
a lso outyielded them in rainfed h igh-rate fert i l izer tr ia ls  in  
1 98 1 ,  where n itrogen was appl ied at 25, 50,  7 5  and 1 00 kg 
N / hectare; the h igh yielding barley varieties responded to N 
as wel l as wheat. I n  trials on a lka l ine soi l s  in 1 980-8 1 ,  the 
h igh-yielding barleys y ielded as much as H D -2009 wheat 
under i rrigated and rainfed conditions but in rainfed trials 
on sal ine soi l ,  only Karan- 1 8  outy ielded the check barley 
and d id as we l l  as the check wheat (Tab le 2 ) .  Tria ls were 
a lso carried out in 1 980-81 and 1 98 1 -82 (December 
sowing) on the D iaral and flood plains where good d ra inage 
is lacking; Karan- 1 8  and Karan- 1 9  showed the best 
potential (Tab le 2) for supplementing losses incurred during 
the monsoon season .  



Table 1. Performance of husk less barley u nder irr igated ( I )  and rainfed ( R )  cond itiens i n  the Gangetic P la in  
(y ield hkg/ha) . 

---------- --------------------- ----------------------------------------

Variety Location 
Karna I Bawa I Kanpu r Chandeshwar Deor ia Pusa H issar Average 

R I I R I R R I R I R 
-----------------------------------------------------------------------

Karan -3 52 49 32 34 1 8  34 29 28 20 35 23 34 26 
Karan -4 45 43 33 35 1 5  34 1 9  28 24 38 24 35 25 
Karan - 1 6  52 41 35 33 1 4  35 1 7  29 23 38 26 35 24 
Karan - 1 8  47 45 34 34 1 5  35 20 30 27 43 23 35 26 
Karan - 1 9  53 50 33 35 1 8  36 2 1  3 1  29 38 23 37 28 
Jyot i Ta l l  
Barley 35 3 1  29 29 1 4  26 1 7  1 9  1 9  42 34 32 23 
H D · 2009 
Wheat 32 45 39 33 1 8  34 1 8  1 9  1 8  39 37 32 27 
------------------------------------- -------- - - - - - � � -----------------

At 5% CD = 3.93 CD = 5. 1 3  CD = 3.79 CD = 2. 1 0  CD = 3 .03 CD= 5.59 
/5. 1 1  /3. 2 1  /2.48 /2.9 CD=2.76 

Table 2. Performance of hu l l - less barleys on sa l ine/a lka l ine so i ls/ D iaraland (yield hkg/ha) . 

Variety Alka l ine soil 
Chandeshwar (Azamgarh)  

I * R * 

1 980 . 8 1  

Saline soil 
Canning Town 

R 
1 980 . 8 1  

Diaraland 
Deoria 

( December-sown) 
1 980 . 81 1 98 1  - 82 

-----------------------------------------------------------------------

Karan -3 
Karan -4 
Karan - 1 6  
Karan - 1 8  
Karan - 1 9  
H D  - 2009 

(wheat) 
Jyoti Ta l l  

(barley)  

* I = i rr igated 
* R = rainfed 

Cooking Qual ity 

34 20 
34 1 9  
35 1 7  
34 20 
36 2 1  

34 1 8  

26 1 7  

CD = 2 . 1 0  CD = 2 .48 

1 5  2 5  2 8  
1 6  25 28 
1 4  27 29 
1 8  28 30 
1 5  3 1  3 1  

1 9  23 1 9  

1 5  

CD = 5.72 CD = 3.03 CD = 5 .76  

Table 3. Composition of protein and Pelshenke value of hull-less barley. 

In I nd ia, barley is l a rgely consumed in the form of Chapat i ,  
Sattu (f lour o f  parched grains) and parched gra ins .  The 
Chapati making qual ity was determined from the prote in  
content, Pelshenke value and  tyrosine activity (Table 3 ) .  
The ideal Pelshenke value (determin ing the gl uten strength 
of the f lour) for Chapati m ak ing from wheat ranges from 
1 20- 1 25 min .  The Pe l shenke values of Karan-4, - 1 8  and 
- 1 9  ( 1 1 5- 1 58 m in )  were as good as those of the check 
wheat (22 1 min )  and their nutrit ive values were a lso as 
good . Hu l led barley had the lowest Pelshen ke value (36 
min) of a l l .  

Variety Protein Pelshenke value 
·

Total tyrosine activity 

( % ) (min) unit/g seed 

--------------------------------------------------

H U L L-LESS BARLEY 

Karan -4 13.0 1 1 5 .3 1 5  

Karan -18 13.1 1 52.5 10 

Karan -19 12.6 128.7 1 5  

Karan -201 16.4 1 58.5 15 

HULLED BARLEY 

Karan - 1 5  9.1  36.0 1 1  

WH EAT 

H D-2009 1 4.8 221 .3 30 

1 8  



Problems i n  Breeding Hul l -less Barley 

Se lection for easy threshab i l ity was made and promising 
parental stocks were used in further crossing programs. 
B lack grain colour is caused by the opening of g lumes at 
maturity permitting the entry of ra in  or dew water and 
st imu lating fu ngal growth . I t  is only a prob lem in early
sown crops in  north-western I nd ia  where cold. cond itions 
preva i l  up to M arch and i s  not a problem in late-sown 
crops. B lack gra in  colou r has been contro l led by selection 
for the best earhead types. Huskless barleys a re susceptible 
to covered smut (Ustilago hordei) and loose smut (U. 
nuda). Extensive hybrid ization has been carried out to 
incorporate multiple resistance in both hu l led and husk less 
barley l i nes and the new huskless l i nes ( Karan-3, -4, - 1 6 , 
- 1 8  and - 1 9 )  show high tolerance to 2 or more d i seases or  
pests of barley (Table 4) . M ajor emphasis is  being given to 
identify barley germplasm hav ing resistance to 2 or more 
d iseases and pests. 

Efforts are a l so being made to recycle multiple resistance 
l ines from segregating breeding materia ls  into the high 
yield ing genetic background .  

Agronomy 

Dwarf var ieties of both hul led and husk less barley have 
shown as good a response to nitrogen fert i l izer as the high 
y ielding wheat. P at 25-30 kg/ha and K ( if needed) are 
appl ied at sowing but N at 50-60 kg/ha is  appl ied in  3 equa l  
sp l it doses; at  sowing, at  the fi rst i rrigation and at  
flowering.  Depend i ng on the winter rains, 2-3 i rr igations 
are appl ied , 30-35 days after sowing, 60.05 days after 
sowing and at f lower ing .  Barley grows qu ickly and so 
general ly  suppresses weed growth . A 0.2% solution of 
Trinu n i l  ( methabenzth iazuron ) ,  appl ied 2-3 days after 

sowing w i l l  control Phalaris minor and 2 ,4-D at 0.75 kg/ha, 
appl ied 30-35 days after sowing, w i l l  control broad-leaved 
weeds. 

I ntroduction of Huskless Barley in  the Existing Cropping 
System 

H usk less barley could replace i rrigated wheat grown for 
making Chapatis especia l ly  on fields infected with Karnal 
bunt (Neovossia indica). Husk less bar ley is as productive as 
wheat and is competitive with the support price of 1 05 
rupees/qu intal (= hectok i logram ) .  Husk less bar ley matures 
in 1 1 5- 1 20 days compared with 1 60- 1 70 days for wheat, 
uses less so i l  nutrients and therefore a l lows the growing of a 
fol lowing crop (summer moong) . 

H usk less barley can be grown j ust as wel l  as hul led barley 
on rainfed and sal ine sod ic soi l s  and so could compete with 
hul led barley on the 7 m i l l ion hectares of sa l i ne sod ic soi l s  
on the Gangetic p lai n .  About half a m i l l ion hectares in  
Eastern I nd ia  are affected by monsoon flood i ng and 
husk less barley shows potential  for growing on these poorly 
drained and d ifficu l t  s i lt soi l s. Every year, about 25-30 % of 
the land sown late to r ice , sugar-cane, mustard and 
potato is not sown to a fol lowing crop because wheat 
cu ltivation after mid-December is not economical . Husk
less barley cou ld be sown as the fo l lowing crop. 

Util ization 

Husk less barley makes good Chapati alone or mixed with 
wheat. Prote in-rich huskless barley can be ut i l ized for 
mak ing Da l ia ,  Suj i and biscu its as wel l  as for the prepara
tion of Balarhar. Husk less barley can a lso be used for 
an imal  feed since it contains neg l igible amounts of crude 
fibre. 

Table 4. F ie ld reaction of newly developed hu l l -less bar ley l ines to major d iseases and pests. 

Varieties 

Karan -3 
Karan -4 
Karan - 1 6  
Karan - 1 8  
Karan - 1 9  

*M R  Moderately resistant 
R resistant 
S susceptible 
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Yel low-rust 

M R * 

M R  
s 

M R  
M R  

Diseases 
Smut 

R 
M R  

s 
s 
R 

Helminthosporium 

R 
R 
R 
R 
R 

Pests 
Aphids 

R 
R 
R 
s 

M R  



MAJOR BAR LEY R ESEARCH RESU LTS I N  KOR EA 

Chang Hwan CHO 
Wheat and Barley Research Institute, ORD (Office of Rural 
Development) , Suweon, KOREA 

Research summary 

Barley is fa l l -sown and the second most important food 
crop grown in the Repub l ic of Korea. E xtensive research 
on food crops has been undertaken to meet the demand of 
the increasing popu latio n .  But bar ley production has been 
decreasing since 1 965 main ly due to low prof its for 
farmers, to labor and to techn ical constra ints to double  
cropp ing on r ice paddy land . 

The h ighest pr iorit ies in barley breed ing are g iven to ear ly 
matur ity , h igh yie ld,  winter hard iness and wet so i l  tolerance 
to fac i l itate double cropping with rice . A new barley 
variety "Pa lda lbor i"  or  "Suweon 2 1 3",  was developed with 
dwarf hab it and 6 days ear l ier  matur ity which produced 
3,990 kg/ha in grain y ie ld,  5% more than O l bor i  the current 
lead ing cu ltivar ( see Tables 1 and 2 ) .  M any bar ley 
germplasm sources from CI M M YT, I CARDA and Japan 
were used for crossing mater ia l s .  F or waxy and naked 
barley improveme nt, the back cross method was used an.d 
Waxy-Gangbori was investigated i n  the advanced yield 
tria l .  

Table 1 .  Agronomic traits o f  Pa lda lbor i  (Suweon 2 1 3) 

Variety 

Pa ldalbori  
Olbori 

Heading 

date 

26. I V  
30. I V  

R R esistant 

Maturing 

date 

29 .V 
3 .V I  

I I ntermed iate 
MS = Moderate ly susceptible 

Culm 
length 
(cm ) 

53 
80 

Table 2. Y ie ld and y ie ld components of Paldalbori  

Variety 

Paldalbori 
Olbori 

No. of 
Spikes/ 
m 2  

454 
374 

No. of 
kernels/ 
h ead 

37 
47 

1,000 
grain wt. 
(g )  

3 1 .6 
34.7 

I n  screen ing tests for d isease and lodg ing resistance , wet so i I 
and cold tolerance , the fol lowing l ines and cultivars were 
se lected : SB 7 7232-B -79, 7 7 1 86-B-84, 7 7 1 9 1 -B-57 , for leaf 
str ipe; SB 7 7 1 78-B-6 1 , 77220-B - 1 8 ,  Suweon 2 1 5, for 
powde ry m i ldew; Suweon 2 1 5 , Suweon 2 1 3 , for lodging 
resistance; SB 7 7 225-B-6 1 , 77231 -B-79, Suweon 2 1 4, for 
wet so i l  to lerance ;  Suweon 207, Suweon 2 1 5, SB 7 7 1 93-B -
8, 77225-B-61 , for co ld tolerance .  These l i nes w i l l  be used 
for future crossing b locks. I n  add ition ,  studies on the day 
length response were carr ied out in the greenhouse .  It was 
found that Dongbori 2, Jogangbori ,  Cl 5824 and Suweon 
two-row were not sensitive to short day length ( 1 2hr  
treatment) and wou ld be usefu l for  b reed ing sources ot

' 

early matu rity . 

Production 

I n  the year 1 981 , there were about 353 thousand hectares 
p lanted with ( non-ma lting) barley and 33 thousand with 
malting bar ley in the R epub l ic of Korea ; the average y ie ld 
was 3,600 kg and 2,690 kg/ha respective ly .  

The current lead ing cu ltivars are 0 lbor i ,  G angbori ,  M i lyang 
6,  Dongbori 2 (covered bar ley) , Sedohadaka,  Baegdong, 
Kwangseong ( naked bar ley) , Goldenme lon ,  Hyangmaeg, 
Sacheon 2,  and Sacheon 6 ( ma lt ing bar ley) . O lbori  
occupied 60% of the total area of covered barley, and 
Sedohadaka 70% of the area of naked barley, whi le  
G o ldenmelon occupied 53% of the ma lt ing bar ley area . 

W i nte r Lodging 

hardiness resistance 

Hardy 
I 

R 

U pland ----- - ------
Yield 
(kg/ha ) 

4,630 
4,400 

I ndex 
(%) 

1 05 
1 00 

Wet-soil 

tolerance 

Barley 

stripe 

R 
MS 

Paddy 

Powdery 

mildew 

R 
MS 

-----··-- - - - - - · - --- -

Yield 
(kg/ha) 

3 ,350 
3,270 

I ndex 
(%) 

1 03 
1 00 
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INCIDENCE O F  STI N KING SMUT (TILLETIA spp.)  ON 
COMME RCIAL WHEAT SAMPLES I N  NORTHE R N  

SYR I A  

P. C. WIL L IAMS 

Grain Research L aboratory, Winnipeg, CANADA 

At the request of Mr .  G .  Bourak,  d i rector of flour mi l l ing 
operations in N. Syria, a series of samples of breadwheats 
del ivered to commercial flour m i l l s  in 4 areas of N. Syria 
during 1 982 were tested for prote in content and inspected 
for Suni  bug (Eurygaster spp. )  damage . Dur ing the inves
tigat ion, several other types of damage were observed 
on the wheat. The most important of these was the h igh 
incidence of spores and bunt bal ls  of  st inking smut in the 
wheat. Two of the samples were so heav i ly infected that 
the entire samples were chocolate-brown in colour, and 
carried the characteristic "fishy" odour of beta ine.  Table 1 
summarizes the proportion of samples affected in each of 
the 4 d istricts. 

T i l letia spores reduce flour qual ity by making the colour 
darker, and i mpart ing a strong taint to the f lour  and baked 
products. The spores can be prevented from reach ing the 
flour by efficient wash ing of the wheat grain ,  which is  a 
routine part of the cleaning process at the f lour mi l l s .  
S ince the  d isease is seed-borne, it can  easily be  controlled 
by treating the seed with a fungicide such as V itavax 200 
(carbox i n ) .  It is  understood that the Syrian government is 
in the process of estab l ish ing a seed supply and health 
system, with the objectives of improving seed qual ity and i n  
control I ing seed-borne d iseases. 

Table 1. I ncidence of stinking smut in commercial wheat 
samples from N. Syria. 

Area % I ncidence Degree of 
of Tilletia infection -------- -----------

Kamish l i  83 l ight to medium 
Raqqa 67 l ight to heavy 
Afrin 25 l ight to very heavy 
Aleppo 20 l ight 

R E M IN D E R  
....... , 

Readers w h o  did not retu rn the p rev ious 

questi onnai re, are kindly req uested to fi l l  in 
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SHORT COMMU N I CATIONS 

Studies on the Role of Mass Reservoirs in  Genetic 
Conservation 

S. JANA 

Department of Crop Science and Plant Ecology, University 

of Saskatchewan, Saskatoon, CANADA 

The objectives of this research project were to determine 
the usefulness of heterogeneous popu lations (e.g. composite 
crosses, varietal m ixtures and landraces) of predominantly 
self-pol l inated species in genetic conservation . Several 
Cal ifornia workers emphasized the dynamic properties of 
genetical ly heterogeneous populations in maintain ing 
genetic variab i l ity in a self-renewing fash ion and in the 
development of co-adapted gene complexes. Others have 
argued that the loss of genetic integrity of accessions and 
rapid l oss of genetic variab i l ity by severe intergenotype 
competition are serious l im itations of mass reservoirs in 
genetic conservation . 

Cul tivated barley was used as a model in our stud ies. A 
comparative assessment of genetic variab i l ity for several  
morpholog ica l ,  agronomic and al lozyme characters was 
made in an early ( F5) ,  intermediate ( F 1 2) ,  and late ( F20) 
generations of a composite cross of barley, CCXX I .  This  
cross was developed 24 years ago at Davis, Cal ifornia ,  by 
intercrossing 6200 spring barley accessions of the USDA 
World Col lection of barley by means of genetical ly male 
steri le stocks. Subsequent generations of this cross were 
propagated in bulk at Davis, Cal ifornia ,  Beaverlodge and 
Saskatoon, Canada .  Studies on these popu lations revea led 
that, except for days to head ing and maturity, the F 2o 
generations of each of the th ree sub-popu lations (Davis, 
Beaverlodge and Saskatoon) of CCX X I  remained as variable 
as their respective F 5 generations. The Davis sub-popula
t ion was considerab ly more variable than the 2 sub-popu la
tions propagated in the temperate northern locations, 
suggesting that the Med iterranean environment of Davis was 
more conducive to the maintenance of h igh leve ls  of genetic 
diversity in cultivated barley. Thus, these stud ies provided 
d i rect evidence in support of the view that, for severa l 
qual itative and quantitative characters, h igh ly heterogene
ous popu lations of barley are capable of mainta ining 
substantial genetic variabi l ity despite 1 5  generations of 
intergenotype compet ition under 3 d ifferent propagation 
cond itions. On the basis of these results, it can be conclu
ded that composite cross bulk popu lations of barley are 
potentia l ly valuable reservoirs of genetic variab i l ity. 



Experiments are in progress to determ i ne the rate and 
extent of loss, i f  any, of genetic variab i l ity in the 3 
sub-popu lations relative to the or ig inal  accessions used i n  
their  development. 

Dr. M.S. Mekn i ,  Barley Breeder at ICAR DA,  has been 
co l laborating in morphological and agronomic eva l uation of 
t.he sub-popu l at ions at I C A R DA's Experimental Farm, at 
(fel Hadya, Syr ia .  

Correlation of Quality Characteristics of Local and 
Improved Wheat Varieties Cultivated in  Baluchistan 

(PAKISTAN) 

Sher MOHAMMAD 
Wheat Botanist, Agriculture Research Institute, Sariab, 
Quet ta, Baluchistan, PAKIS TAN 

The fol lowing 8 cu lt ivars viz . Local Wh ite , Local Sarkhosha, 
398 I mproved , 299 I mproved , Chenab 70, K hushal ,  Yecora 
and N uri of breadwheat (Triticum aestivum) were grown at 
the Agr icu ltu re Research I nstitute , Sariab, Ba luch i stan , 
during the season of 1 977-78, i n  order to study the range of 
var iab i l ity with respect to q ua l ity . 

F lour y ield , hard ness index , specif ic sed imentat ion value,  
index of gluten q ua l ity 1 000-1<.erne l weight and test weight, 
were determ ined . The stud ies  revea led positive corre lations 
of prote in content with sed imentat ion va lue ,  Pe lshenke 
value , specif ic sed ime ntation value and index of g luten 
qual ity . F lour  y ie ld showed a s ig n if icant negative cor
re lation with prote in and Pelshenke va lue .  These stud ies 
have thus y ie lded usefu l i nformation that can be 
incorporated in the formu lation of an effective breed ing 
program for improvement of y ie ld and qua l ity charac
ter ist ics of breadwheat in Ba luch istan. 

Major Wheat and Barley I nsect Pests in Syria 

A. RASHWANI 
Cereal Improvement Program, /CARDA, P. O. Box 5466, 

Alepp o, S YRIA 

Surveys have been carr ied out dur i ng the last 5 years to 
identify the major in sect pests wh ich cause economic 
damage to wheat and bar ley crops i n  Syr ia .  The resu lts 
indicate that the fo l lowing are the most important f ie ld 
insect pests: 

The insects are l i sted in strict taxonomic sequence :  

Ear  th rips Hap/othrips tritici Kurd .  (Thysanoptera : 
Ph  laeothr ipidae) 

Suni bug Eurygaster integriceps Put. (Hemiptera : 
Pentatomidae)  

Pointed wheat sh ie ld bug Ae/ia sp . (Hemiptera : 
Pentatomidae) 

The corn l eaf aph id Rhopalosiphum maidis F itsh 
(Homoptera:  Aphid idae ) .  

The  ground pear l s  Margarodes ( = Porphyrophora) tritici 
Bed . (H omoptera : M argarod idae ) 

Wheat ground beetle Zabrus tenebrioides Geoze . 
(Co leoptera : C arab idae) 

L i ned cl ick beetle Agriotes linea tus L. (Co leoptera : 
E late r idae) 

Winter wheat scarab Phyllopertha nazarena Mars.  
(Coleoptera : Scarabaeidae) 

Wheat leaf beetle Oulema (=Lem a )  melanopus L .  
(Coleoptera : Chrysomel idae) 

The cereal leaf m i ner Syringopais temperate/la Led .  
(Lepidoptera:  Scayth rid idae) 

The H essian f ly Mayetiola (=Phytophaga) destructor 
Say . (D iptera :  Cecidomy i idae)  

The fr i t  f ly Oscinella frit L .  ( D iptera:  Ch loropidae)  

Wheat Stem Sawf ly Cephus pygmaeus L .  (Hymenoptera :  
Cephidae) 

Effect of Durum 
Percentage of 

and Breadwheat Stem Solidness on the 
I nfestation by Wheat Stem Sawfly 

(Cephus spp.) 

A. RASHWANI 

Cereal Improvement Program, !CARDA, P. O. Box 5466, 

Alepp o, S YRIA 

Stud ies were carried out at Tel H adya, A leppo, Syr ia ,  
ma in ly  to  determ i ne mechanisms of resistance in  durum 
and breadwheat l ines to Wheat Stem Sawfly infestat ion .  

Durum and breadwheat ( 195  l i nes of  each ) were pl anted in  
3 repl ications ( 1 m- long rows) under artif icial infestat ion, 
where the number of ad ults,  released at the ear stage, was 
adjusted to produce about 1 egg/stem. 
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At harvest, 4 stems from each repl ication were taken at 
random and cut at half of the peduncle, then examined in  
the laboratory to determine percentages of  the  stem 
so l idness at the l evel of the peduncle where most 
oviposition occu rs. To determi ne levels of infestation, 60 
stems were taken at random from each repl ication and 
examined in the l aboratory. 

The results showed that, in genera l ,  i nfestation of du rum 
decreased from 2 1 .2 to 6.4% as  stem sol iciness increased 
from 39.5 to 1 00% , and infestation of breadwheat 
decreased from 1 6.2 to 1 1 .5% as stem sol iciness increased 
from 27 .6 to 98.0% ; regression analyses confirmed that the 
relationship was sign ificant. 

I n  genera l ,  duru m  I ines seemed to be more resistant than 
breadwheat l i nes  and add itional  studies have confirmed 
this. 

The observations a lso showed that hol low-stemmed or less 
sol id-stemmed I i nes are more suitab le for oviposit ion by 
and larval deve lopment of Wheat Stem Sawfly. 

Virulences in Puccinia graminis f. sp. tritici in Pakistan 
During 1982 

M. HUSSAIN and S. JAVED HAMID 
Cereal Diseases Research Institute, Pakistan Agricultural 

Research Council, P. O. Box 103 1, Islamabad, PAKISTAN 

The knowledge of the genetics of the rust pathogen cannot 
be ignored for se lecting rust resistant cu ltivars. To study 
the v iru lence factors, f ie ld cu ltures of Puccinia graminis 
f. sp. tritici were evaluated on 26 backcross l i nes carrying 
single genes for low rust reaction. Thirty-seven percent of 
the iso lates u sed were v i ru lent �n a combination of 7 host 
genes. Host genes Sr26, Sr27 and SrGt were resistant to 
a l l  isolates wh i l e  only 1 i so late was v iru lent on Sr24. 
Wheat l i nes with genes Sr5, Sr9e, Sr 10, Sr 1 1 , Sr22, Sr24, 

Sr26, Sr27, Sr29, SrTt2 and SrGt were resistant to a great 
number of isolates, thus provid ing the best protection 
against stem rust in Pakistan . 

Prel iminary Survey of Wheat Stem Sawfly ( Cephus spp. ) 
I ncidence in Syria 

A. RASHWANI 
Cereal Improvement Program, /CARDA, P. O. Box 5466, 

Aleppo, SYRIA 

A survey was conducted du ring the summer of 1 978, to 
determine the geographical d i stribution of the E u ropean 
Wheat Stem Sawfly in Syr ia ,  and a lso to determine levels of 
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i nfestation in  farmers'fields .  N early 250 field s  p lanted with 
rainfed wheat were visited , and from each field , 9 samples 
(0.25 m2 ) �ere taken at random. The stubble fou nd in 
each of the sampling u n its was co l lected and examined for 
Wheat Stem Sawfly infestation. 

The resu lts ind icated that the Wheat Stem Sawfly is  wide ly 
d istributed in  Syr ia ,  and i s  particu lar ly i mportant in the 
A leppo, Id l ib and H ama provinces where the percentages of 
infestat ion ranged 0-26.8, 0-55 .5 and 0-30.8 
respective ly.  

New Cereal Improvement Effort in G reece 

P.J. KAL TSIKES 
The Athens School of Agricultural Sciences, /era Odos 75, 
Athens, G REECE 

KYDEP,  a consort ium of agricu ltural co-operatives in 
G reece, is  grad u a l ly enter ing the field of smal l  cereal 
breed ing with emphasis on wheat, barley and tritica le . Th is 
effort, evolved from the cu ltivar evaluation stage previou sly 
carried out, exemp l ifies the desire of the G reek cooperative 
movement to produce the q ua l ity seeds the members need . 

The work is done at two sites:  P lati , near Thessaloniki ,  on 
rich a l luv ia l  so i l ,  and Velestino wh ich has poorer so i l .  Prof. 
P .J .  Kaltsikes, i n  cooperation with two agronomists and 
some support staff, is  d irecting the efforts, and the in it ia l  
mater ia l  comes, at present, from the F 2 nurser ies  of 
C I M M YT and I CARDA.  However ,  it is  hoped that new 
crosses w i l l  be in it iated next fa l l .  

Breeding for Resistance i n  Barley against Cereal-cyst 
Nematode (Heterodera avenae ) 

D.K. HANDA 
Agricultural Research Station Mohan/al Sukhadia 
University, Durgapura, Jaipur 3020 1 5, IND/A 

Cereal-cyst nematode is a ser ious pest in l ight soi ls of 
R ajasthan, P u njab a nd H aryana states of I nd ia where 
damages up to 87 and 83% have been recorded in  barley 
and wheat respectively. Screening of barley germ plasm 
revealed resistance in 6-rowed , Morocco, M aroca ine and P l  
253826 as exot ic sources and in C- 1 64, D L-69 and P L- 1 0 1  
a s  ind igenous sou rces. A breed i ng program was in itiated in 
1 970 with exotic sources and 3 commercia l  variet ies viz . 
R D B  1 ,  RS 6 and D 359. Combination of M;:irocaine with 
R O B  1 resu lted in a new variety " R ajk iran" wh ich is 
resistant to the 5 biotypes of H. avenae found in I nd ia .  
" R aj k i ran" has a h igh y ie ld potential in infested f ie lds  
and with its cu ltivation, popu lation of the nematode 
decreases by 50% in one year. Therefore, it has been 
released for commercial cultivation in infested a reas.  



ARTICLE AND BOOK R EVI EWS 

National Counci l  on Gene R esources (NCG R ) ,  Cal ifornia 
Gene Resources Program (CG RP) 1 983. Barley genetic 
resources-an assessment and plan for California. CG RP,  
1 90 pp. CGRP,  2855 Telegraph Ave. ,  Su ite 2 1 6, Berkeley, 
Cal ifornia 94705 , USA. 

The CG RP was founded in 1 980 because of serious concern 
in Cal ifornia about reported losses of the genetic resources 
of animals,  plants and m icro-organisms vital to the state's 
economy. A comprehensive assessment was made of the 
broad range of activities and organizations involved in  
barley genetic resou rce management, conservation and use .  
Based on th i s  assessment, an implementation p lan  was 
deve loped . This is the first comprehensive assessment and 
plan developed for the genetic resources of a seed propa
gated crop. Barley uses, importance and institutional 
setting; the identification and meeting of production 
cha l lenges; management of barley genetic resources; 
economic eva luation and institutional options for barley 
genetic resource management ; recommendations; and a plan 
for implementation are the subjects covered . 

Mathre, D .E .  ( Ed itor ) ,  1 982. Compendium of barley 
diseases. St. Pau I, M innesota 55 1 2 1 ;  American Phytopatho
logical Society, 80 pp. ISBN : 0-89054-047-0 

The Compend ium, eighth in a series of d isease compend ia  
published by the A merican Phytopathological Society, is a 
thorough and authoritative treatment of barley d i seases. 
It is  international in scope and has been written to a id a l l  
those who deal with barley production problems-includ ing 
the growers themselves, county extension agents, malting 
and brewing company field personne l ,  and hai l  insurance 
adjusters as wel l  as agronomists and plant pathologists. The 
description of each d isease includes a brief overview of the 
prevalence of the d i sease, the areas where it is  found ,  and 
the damage it can cause. Symptoms are described in deta i l ,  
with many color and b lack-and-wh ite i l lustrations, and 
helpful h ints in d iagnosis are provided to aid in d i sting
uishing diseases with sim i lar symptoms. To help readers 
understand the suggested control measures, the d i sease 
cycle and epidemiologic aspects of each d isease are covered . 
Control measures are d iscussed for d i seases where they have 
been developed . When pesticides are part of the control 

program, specific chemicals are not given, because the laws 
governing their use vary in d ifferent countries. Local 
extension agents or crop protection specia l ists can provide 
specific information of this type. Selected references are 
l i sted for each d isease to enable readers to find more 
detai led information if needed . A guide to the 
identification of d iseases in the field, g lossary of terms, and 
selective index are included to increase the usefu lness of the 
Compend ium. 

Barley Genetics IV. Proceedings of the Fourth I nter
national Barley Genetics Symposium, Ed inburgh, 1 98 1 .  
Nov. 1 982, 1 008pp. £25 {plus pp. + £7.50 a i r  ma i l )  
ISBN 0-950801 6-0-7. 

This volume constitutes the pub l ished proceed ings of the 
Fourth I nternational Barley Genetics Symposium held in  
Edinburgh, Scot land i n  Ju ly ,  1 98 1 .  The  contents include 
over 1 30 scientific papers presented in  the Symposium 
cover ing aspects of the genetics and breed ing of barley in  a l l  
countries of  the world . 

The proceed i ngs, fol lowi ng the format of the Symposium, 
are d ivided i nto twelve main  Sessions, each dea l ing with a 
d ifferent area of study.  E ach Session is i ntroduced by a 
review-type paper that out l ines progress over the previous 
six years and summarize s the current state of knowledge in  
that area. Other papers describe recent research f ind ings, 
d iscuss novel breeding strategies and assess priorities in a 
wide range of discip l ines. 

This book shou ld prove of value to al l those with an 
interest in  barley, whether as a tool for fundamenta l 
scientific research or as an agricu ltural crop in continual  
need of improvement. 

Bau m ,  B . R . ;  Thompson, B. K. ;  Ba i ley, L. G . ;  Brown, M .  
1 98 1 ,  300 pp. Barley register ( a  first report). B iosyste
matics R es .  I nst., Res. Branch, Agricu l ture Canada,  Ottawa, 
Ontario, K 1 A  06C. 

Section 1 ,  the index, is  a l ist of names and synonyms with 
-::itations.  Section 2 l ists ped ig1 ees and contains pedigree 
charts. Section 3 consists of tables of coefficients of 
parentage and inbreed ing .  Section 4 l i sts references. The 
report presents information on barley cultivars compi led 
over several years using computer fi les; the aim is to 
produce a comprehensive registry of barley cult ivars on a 
world-wide sca le .  It is hoped that the registry wi l l  become 
ind ispensable to national reg istration authorities and wi l l  be 
used by an international authority for barley cu ltivars, 
wh ich it is hoped to estab l ish in the near future. 
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F ield Manual of Common Barley Diseases. Montana Agric. 
Experimental Station, Bu l l .  No. 734, 1 98 1 .  56 pp. 
Montana St. U n iv., Dep. P l .  Path . .  Bozeman, Montana 
597 1 7 ,  USA. 

The purpose of this manual is  to ass ist agricultural workers 
in identifying the common d iseases of barley. No specific 
chemical controls are g iven ,  since these may d_ iffer from one 
country to another. Local p lant patholog ists should be 
contacted for d i sease identification and specific control 
measures. Also included is a section on breed i ng for disease 
resistance; back cross, and ped igree breed ing methods, and 
their appl icat ion are outl ined . Germplasm Resource 
Development and exploitation (varietal development) are 
a lso considered . 

D ickson,  A . D  .. Harlan , J . R . ,  K l i ngman, D . L  . .  and others. 
1 979. Barley : Origin, Botany, Culture, Winter Hard iness, 
Genetics, Utilization, Pests. U .S. Department of Agricu l 
ture, Agriculture Handbook No,  338, 1 54 pp., i l lus.  

This handbook g ives a broad overview of barley-its or ig in ,  
botany, culture, winter hardiness, genetics, uti l ization, and 
pests. It describes barley's h istorical introduction i nto the 
U n ited States by the early settlers and the westward trend 
of production. Theories are g iven on barley's evolutionary 
origin derived from h istorical and prehistorical archeolo
gical evidence. Common cu ltural practices are d i scussed as 
we l l  as weed and insect pests that frequently curtai l  
production . The two general classes o f  leaf d isorders, leaf 
spots and leaf b lotches, are identified . The principal barley 
d iseases caused by bacteria, fu ngi ,  and viruses  and recom
mended methods for control are d iscussed . The taxono
mical features of barley and some of the more complete 
and recent taxonomic references are d iscussed . The seven 
parts of the cult ivated barley plant-roots, stem, leaves, 
spike (head ) ,  spikelet, f loret, and kernel-are defined . The 
manner in wh ich the plant grows-its rate of growth, abi l ity 
to withstand extremes of temperature and drought, and its 
response to l ight-are reported on .  The U .S .  Department of 
Agricu lture's wor ld col lection of cu lt ivated barleys, 
especial l y  valuable as a potential  gene source for d i sease and 
insect resistance and for genetic, physiolog ic ,  and agrono
mic characters, is d iscussed . The w i ld relatives of barley are 
described . I nformation is g iven on attempts to develop 
interspecific and intergenetic hybrids and the d ifficu lties 
invo lved . 

This  handbook describes man's ro le in improving barley by 
the use of genetics, cytology, p hysiology, and breeding 
methods.  The industrial uses of barley for malting are 
d iscussed, together with the techniques and p rocedures 
developed to evaluate varieties for these uses and the food 
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uses of unmalted barley .  The complex property of winter 
hard iness that enables barley plants to survive damage from 
frost is expla ined . 

K ihara, H .  1 982. Wheat Studies (Developments in Crop 
Science, 3)  E lsevier xvi i i  + 308 pp. ISBN 0-444-99695-8 
US $ 68 ( in  USA & Canada) Df l .  1 60 ( Rest of World ) .  
D istributed i n  Japan by Kodansha Ltd . 

This authoritative book has been written by a man whose 
career as an active wheat geneticist has spanned 60 years 
and has earned h i m  a world-wide reputation as 'the wheat 
man'. The book contains descriptions and much original 
data on genetical and cytogenetical findings concerning 
cu ltivated wheats and the ir  relatives. It covers 
chromosomal analyses, genome analyses, ancestors of 
wheat, artificial synthesis of wheat, evidence of cytoplasmic 
inheritance and variations of wild species. The author 
explains how these facts and concepts have been 
d iscovered , points out the importance inherent in these 
d iscoveries, and shows how they can be uti l ized in genetical 
and breed ing stud ies. Special emphasis is  p laced on the 
motives, processes and development of the studies. 

The book a lso contains photographic reviews of the 
author's contributions to scientific stud ies on h igher plants 
and an appendix of 6 original papers, from which readers 
may see how a study relates to other fields. 

Contents: I ntroduction. 1 .  The B i rthplace of Genetical 
Research on Wheat - from Sapporo to Kyoto. 2. The 
Continuation of Research on Pentaploid Hybrids. 3 .  
Further Studies on Pentapl oid Wheat H ybrids. 4. Genome 
Analysis I .  5 .  Genome Analysis 1 1 .  6. Karyotype Analysis I .  
7. Karyotype Analysis 1 1 .  8 .  R esearch on Cytoplasm I .  9 .  
Research o n  Cytoplasm I I  ( N ucleo-Cytoplasmic H ybrid ) .  
1 0 . Contributions and the Mode of their Acceptance. 
Concl usion . R eference. Appendices. Author I ndex. 
Subject I ndex. 

Hanson ,  H.; Borlaug, N . E . ;  Anderson, R .G .  1 982. Wheat in  
the third world. Westview Press, Bou lder, Colorado ,  USA, 
1 7 4  pp. ISB N :  0-865 3 1 -357-1 . Many deve loping countries 
have adopted new wheat production techniques to expand 
food suppl ies, but opportun ities for raising output further 
and improving f�rmers' l ivel ihoods remain great. I n  this 
book, three internationa l ly recogn ized experts associated 
with the I nternational Center for Ma ize and Wheat I mpro
vement (C I MMYT) address decision makers in developing 
countries and i nternational agencies, provid ing essential 
information about the prospects for increas ing wheat 
productivity. 



The authors examine the characteristics of the wheat p lant 
as a crop and as a food , explore recent scientific f ind ings 
related to producing and hand l ing the crop, and suggest 
important areas for future research .  They a lso look at 
specific wheat production prob lems and potentia l s  in eight 
countries and propose means of organizing and operating an 
effective national wheat program. The book closes with a 
forecast of the outlook for food , wheat, and popu lation to 
the end of the centu ry. 

Sin iscalco, A.; Casu l l i ,  F . ; Caridd i ,  C. et. al. 1 98 1 .  F ield 
observations on the behaviour of [ 797] wheats towards 
rusts, powdery mi ldew and septoriosis, carried out in 
1979-80 and 1980-81. l stitut Pat. Veg. Un iv. Bari e 1 st. 
Sper. Pat. Veg. ,  Roma, 1 05 pp. ( I t, en ) .  

Basheer, A . M .  Wheat economics i n  Egypt. E M C I P  Pub l .  
N o .  40, 63 pp. 

ICA R DA C E R EAL I MP RO V E M E NT P ROG RAM . 1 983. 

Better harvest in  dry areas. ICARDA's Cereal R esearch 
Program. Brochure, 24 pp. This book let with exce l lent 
co lour photographs describes how I C A R DA is he lping the 
cereal improvement programs of the reg ion to find 
so lutions to the h igh priority prob lems of food production 
in dry areas. 

� � 

I INTERUN ION COM M I SS ION ON TH E APPLI I 
CATION OF SCI E NC E  TO A G RICU LTU RE : 
FORE STRY AND AQ U ACULTURE (CASA F A )  

w a s  created i n  197 8 b y  t h e  I n te r n at i o n a l  C o u n c i l  

of S c i e n t i f i c  U n i o n s .  D r .  J . H .  H u l se i s  t h e  p r e se n t  

c h a i r m a n . S o m e  o f  t h e  s u bjects b e i n g  c o n s i d e red 

fo r s t u d y  i n c l u d e : 

- T h e  i n f l u e nce of p l a n t  h o r m o n a l  b a l ance on t h e  

to l e r a n ce to d r o u g h t  o f  ce re a l  g r a i n s  i n  t h e  a r i d  

a n d  s e m i - a r i d  tro p i c s .  

B i o c h e m i c a l  a n d  p h y s i o l o g i c a l  c h a racters t h a t  

i n f l u e n ce e a r l y  seed l i n g  v i go u r  i n  certa i n  foo d 

l e g u m e s .  

T h e  b i o c h e m i c a l  n a t u re a n d  m o d e  of a c t i o n  oJ 

to x i c  a n d  a n t i - n u tr i e n t  s u bstan ces in fod de r c ro p s .  

More inform a tion from : Scien tific Secretary, 

I
' CA SA FA, P. O .  B ox 8500, O ttawa, Canada, 

I 
K 1 G  3H9. 
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NEWS O F  CE REAL AND OTHE R  SCI E NTISTS 

Farewell to : 

Walter Nelson, breadwheat breeder in I CA R DA's Cereal 
I mprovement Program who is leaving in August 1 983 to 
work with Cl  M M YT, unt i l  November when he wi l l  retire. 
Nelson obtained his M .Sc. degree with the thesis "Selection 
in F 1 and F 2 yie ld tr ia ls  for evaluation of barley popu
lation" from Montana State University. He spent 18 years 
with the Washington State U niversity Experimental Station 
as a plant breeder for winter wheat and as agronomist for 
dryland wheat production . 

I n  1 968, he went to Tun isia to work with CI M M YT as an 
agronomist until 1 970 when he moved to A lger ia ,  
CI M MYT, as a production agronomist for  6 years then 
spent 3 years as a breadwheat breeder in Mexico, CI M M YT. 
I n  1 980, Ne lson came to ICARDA to work in the joint 
ICAR DA/C I M MYT project on developing breadwheat 
adapted to the rainfed areas of ICAR DA, and a l so on 
breed ing breadwheat for drought tolerance and resistance 
to d iseases, to wheat stem sawfly and a l so to the Suni  bug. 

S ince 1 980, N elson has proved enthusiastic in  h is job and 
his drive for the project has been invaluable. We wish h im 
we l l ,  and hope that he wi l l  continue to find R AC H I S  of 
interest. 

And to : 

Walter Anderson, agronomist in ICAR DA's Cereal 
I mprovement Program,  who is returning to Austral i a  in 
August. He joined I C A R DA in 1 979 and has carried out 
research on production practices for grazed bar ley and on 
varietal characterization especia l ly with regard to n itrogen 
response, and a l so on responses to improved technological 
i nputs in cerea l production in  general .  Anderson graduated 
in 1 968 from Sydney U niversity where he specia l ized in 
crop physiology and obtained his  M .Sc. H is Ph .  D .  was 
obtained in 1 977 from the U n iversity of New E ng land on 
factors influencing the adaptation of sunflowers. He 
conducted research on dry land irrigated pasture systems in  
several parts of Austra l i a  with various un iversity and 
governmental agencies and contributed to various 
co-operative p rojects m ostly in Jordan and Pakistan .  Walter 
wi l l  be return ing to Perth, Western Austra l ia to take up 
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research on the nitrogen requ irements of wheat. He has 
contributed a lot to the Cereal Agronomy Program of 
!CAR DA and h is efforts are much appreciated . We wish 
him well in h is new job and look forward to receiving h is 
contributions and suggestions for the future issues of 
RACH IS .  

Dr.  Hab ib Ketata from Tunisia  who had formerly been a 
wheat breeder at I N RAT and I NAT in Tunisia and recent ly 
an associate professor and head of l aboratory at I N AT,  has 
now jo ined the Cerea l I mprovement Program of ! CA R DA 
as the Cerea l Training Officer .  

Dr.  Ketata obtained both his  M .Sc. and Ph.  D .  from 
Oklahoma State U n iversity in plant breed ing and 
agronomy. 

Dr.  Mark Winslow from Cal ifornia , has recently joined the 
Cereal I mprovement Program of I CARDA as a physio log ist, 
and h is work involves the use of physiological techn iques in 
addressing the prob lems of stress tolerance ( ma in ly 
drought) especia l ly in barley. Mark completed h i s  Ph .D .  at 
M ichigan State U niversity where he conducted research on 
nitrogen uti l ization in wheat cu ltivars. 

Dr. J itendra Sr ivastava resumes l eadership of the Cereal 
I mprovement Program in  August 1 983 after a year's 
sabbatical at Oregon State Un iversity, Corva l l i s .  I n  the 
USA, he wrote a 4500-word review entit led "Du rum
wheat--its world status and potent ia l  in the M idd le East and 
North Africa",  ICAR DA, 1 983. The review wi l l  be 
pub l i shed as a special supplement in RACH IS  3. He a lso 
produced and publ ished a 24-page brochure with colou r 
photographs entitled "Better h arvests in dry areas
ICAR DA's Cereal R esearch Program",  ! CA R DA, 1 983. 

Dr.  Chapman, I BPG R wheat officer, visited ICARDA from 
16 to 19 February, 1 983, to d iscuss germplasm work and 
related activities with staff members of the Cerea l I mprove
ment Program . 

Mr .  Ahmed Amri,  coordinator of the Bar ley Program in  
Morocco, visited the ICARDA Cerea l Program from March 
6 to 1 7 ,  1 983 and spent part of h is  time selecting widely 
adapted d isease resistant barley mater ia l . 

Dr .  F arouk R akha, being a cereal geneticist and a professor 
at A lexandr ia  University of Egypt, visited the Cereal 
I mprovement Program last Apr i l  ma in ly to acquaint h imse lf  
with the different aspects of the cereal research work done 
at ICAR DA. 
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Drs. David Sands and R ick Ruff from Montana State 
U n iversity visited the ! CA R DA Bar ley Project l ast Apri l  to 
eva luate the Male Ster i le F ac i l itated R ecurrent Selection 
Popu lations of barley. 

Prof. George A. Stewart, Botany Department, B i rbeck 
Col lege, U n iversity of London, visited !CARDA last May to 
discuss cereal stress research and nitrogen metabol ism and 
also the problems facing agricu ltu re in the !CARDA 
R egion.  Prof . Stewart has  made a written proposal to  the 
Overseas Development Admin istration (ODA ) ,  U K .  

Dr .  W.M . Tahir from the Cereal I mprovement Office, FAO, 
Plant Production and P rotect ion D ivision , Rome, visited the 
Cereal I mprovement Program in May, 1 983, and held 
discussions with the staff members on possible research on 
salt and water stress and n itrogen efficiency . 

Other News 

Mr. E ric S ice ly from I FAD visited I CARDA last January, 
accompanied by Charles Meek,  to d iscuss the I FAD-Funded 
Projects, the faba beans and cereals research projects and 
the progress and plans for bu i ld ings. 

Mr .  Wi l l iam Gormley, visited ! CA R DA in January, 1 983, to 
make a critical appraisal of the whole research program, and 
summarised his find i ngs in a written report. 

Dr. I van Head, President of I D RC ,  v isited ICARDA in 
F ebruary, 1 983, accompanied by Drs. F awzi Kishk ,  R eg i 
ona l  Representat ive , I D RC and Dr .  Gordon Potts, Agricu l 
tural Economist, I D RC R egional  Office. Whi le  in I CARDA,  
Dr.  Head signed a very signif icant I D RC/ ICARDA 
document; a contract with Farming Systems Research 
entitled " R esearch on F arming Systems in Tunisia". 

Dr. Lowe l l  S .  Hard i n, member of the Board of the I nter
national Food Pol icy Research I nstitute ( I F P R I ) ,  visited 
ICAR DA in F ebruary, 1 983, in conjunction with the I FP R I  
Board meeting attended b y  2 4  members of the Board inclu
ding Dr .  Mohamad El Khash , D irector General of the Arab 
Center for Studies of Arid Zones and Dry Lands (ACSA D ) .  
He  was accompanied b y  Mr .  Wa l id Al  M a l i k ,  h is D i rector of 
Foreign Relations. 

A group from the General Admin istration for the 
Development of the E uphrates Basin (GADE B) headed by 
Dr.  Abdo Ouassim,  D irector Genera l ,  visited ICAR DA in 
March 1 983 to d iscuss d ifferent aspects of the Center's 
research and possible ways of collaboration between the 
project and !CAR DA. 



A group of Sudanese scientists from the N i le Va l ley,  v isited 
ICARDA in Apri l ,  1 983, to acquaint themse lves w ith the 
different research work and act ivities of the Center .  

Other vi sitors to the Cerea l Program and I C A R DA during 
the first half of 1 983 included : Profs. H .  Marschner , 
Sch l ichting and Doppler from U niversity of Hohenheim ,  
West Germany; M r .  R ichard Young from Boyce Thompson 
I nstitute, accompan ied by Mr .  R ichard Staples; M r .  Najem 
Ben Mohamed from the M in istry of Agricu ltu re and 
Agrar ian R eform,  Morocco; Dr. N u ri M .  Rahuma,  Assistant 
Director General from the Arab Center for Stud ies of Arid 
Zones and Dry Lands, Damascus, Syria; D r. R obert J .  
Metzger, sen ior  scient ist from USDA, Corva l l i s ,  Oregon ,  
USA; Prof. Gu nther F ranke from the I nstitute o f  T rop ical 
Agricu ltu re, Kar l -Marx U niversity of Leipzig , G D R .; Dr.  
Heinr ich Notzel ,  advisor from the M in istry of Agr iculture ,  
Amman, Jorda n ;  Dr .  M .  E l  F a l leh from Tunis ia and  Prof. 
A. H .  Bunt ing from Read ing U niversity, U K ,  accompanied 
by Dr. Curt is F arrar from the CG I A R .  

� � 

I L en t i l  E x p e r i m ental  N ew s  S ervice ( L E N S )  I 
L E N S , a s c i e n t i f i c  n e w s l e tt e r  p u b l i sh ed j o i n t l y  b y  

t h e  U n i ve r s i t y  o f  S a s k a t c h e w a n  a n d  I C A R D A  w i t h  

f i n a n c i a l  s u p p o rt f r o m  I D R C , i s  d e s i g n e d  t o  

i m p rove c o m m u n i c a t i o n  a m o n g  w o r l d  l e n t i l  

resea r c h e r s .  

For your free cop y write to : -

L ENS 

D o cum e n ta tion U n it, 

/ CA R D A ,  P. O.  Box 5466, 1_ A /,ppo, S Y R / A  

_
1 

I FABI S  - Faba Bean I nformation Service I 
This  service was estab l ished i n  June 1 979 when 
FAB I S  N ewsletter No. 1 appeared . It i s  currently 
produced bi -annua l ly .  The  service has a l so 
inc luded other pub l ications as part of the FAB I S  
service inc lud ing :  

Genetic V ariation with in  Vicia faba, I CA R DA, 
1 98 1 , 12  pp. 

The 1 982 subscript ion, on ly appl icable to 
'deve loped' countr ies, i s  $US 1 0/year .  We can 
only accept I nternational M oney Orders, payab le 
to_ ICAR DA. Deve loping countries may get free 1 copies. I 

.......... ----------� 

TRA I N I NG,  CON F E R ENCES AN D MEETI NGS 

Train ing at ICAR DA 

The annual 7-month Cerea ls Tra in ing Course took place at 
Tel Hadya Research Stat ion from January to Ju ly 1983. 
The course curricu lum covered breed ing, pathology , 
agronomy, physiology , weed contro l ,  entomology, gra in  
qua l ity, seed product ion , research techniques, and basic 
concepts of genetics. The students who attended were : 

A F G H A N I STAN 

DJ I BOUTI  

E GYPT 

L I BYA 

PA KISTAN 

SOM A L I A  

SU DAN 

Kar imul lah  M . K .  SH EWA, 
Darul Aman Res. Stat ion, 
M in istry of Agricu ltu re.  

Youssouf D.  R O B L E ,  
Service d e  I '  Agriculture et des 
F o rets, B .P. 224 · Dj ibouti . 

Mahroos A.G.  ABOSH E R I E F , 
Shandaweel Res. /Ex .  Station,  
Sohag. 

Abd E l-Kha lek  A.  KHATTAB,  
S ids  E xt.  Cen., Ben i  Swyef 

M amdouh S. MORS I ,  
Kafr E l  Shei kh,  Sakha Agric. 
R esearch Station.  

Abdu lsalam S. DAHESH , 
Cereal Project, Azizieh . 

M u ftah H .  MAG I G ,  
Sar ir  Prod . Project, Res. Dept. 

Mohammed Y. M UJAH I D , 
Nat .  Agricu lture Res. Cen., 
Pakistan Agric. Res. Counci l ,  
P .0.8 .  1 031 , I s l amabad . 

H a l i m a  E .  AWA L E H , 
I nst . of Agric. R es. ,  
Centra l Agric. Res .  Station.  

Osman M. A H M E D ,  
P lant Breed ing Section , 
Agric. Res. Centre of Sudan. 
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SY R I A  

TU N IS I A  

N . YEMEN 

S .  Y E M EN 

M .  Faez M .T .  MOZAI K, 
R es .  Centre, D irectorate of Agric. ,  
A leppo. 

Abdu l  Baset S. A l .  SABBAG H ,  
Muzaffar WATTA R ,  
Seed M u lt ip l ication Organizat ion, 
Al-M idan , A leppo. 

Tou'ma S. BADI N ,  
l zraa Res. Stat ion,  Damascus. 

Rhouma M. SAYA R ,  
E l-Kef Research Station, Tunis .  

M ansour M .  NASS E R ,  
Res.  Stat ion, P .0 .B .  5788, Taiz .  

Mozaher G .  A L I , 
Nat ional Seed Production Project, 
M in istry of Agric. ,  Aden.  

Ghazi R.  A l -KUTH E I R I , 
Res .  Centre Seiyun,  P .0.B .  904 1 .  

Some o f  the cereal trainees inside the I CARDA l ibrary 

Stand ing from left to r ight: 
M .M .  Nasser (N . Yemen) ,  A.B. Al  Sabbagh and T.S. Bad i n  
(Syr ia) , M .A. Abo Sherief and A.E . Khattab (Egypt ) ,  R . M .  
Sayar (Tunis ia)  and M .  Wattar (Syr ia) . 

S itting from left to right: 
O .M .  Ahmed (Sudan ) ,  M .G .  A l i  (S. Yeme n ) ,  Dr. H .  Ketata 
(Cereal Tra in ing Officer, Syria ) , H . E .  Awa leh (Somal ia )  and 
G . R .  A l- Kutheir i  (S. Yemen) .  
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Publications 

ICARDA Cereal Training Course Feb-J.YJy 1 984 6pp. 
Curricu l u m  as described above. 

ICARDA Food Legume Training Course 
Feb-Ju ly  1 984, 7pp. 

ICARDA Pasture and Forage Training Course 
Feb-July 1 984, 7pp. 

Training opportunities at I CARDA 1 984, 1 6pp . 

The brochu re defines tra in ing for Research Train ing 
Scholars, R esearch Tra in ing Fel lows, Research Tra in ing 
Associates, Sen ior R esearch Fe l lows, and describes group, 
long and short courses, as wel l  as the research and support 
faci l it ies, accommodation and recreation. 

Training outside ICARDA 

January 9-August 1 8, 1 984 
3rd I nternational Course for Development Oriented 
Research in Agriculture, Wagen ingen , The Nether lands .  

The I nternational Course for development oriented 
R esearch in Agricu lture ( I C RA)  gives instruction in the 

. analysis of farming systems and the identif ication of 
physica l ,  b io log ical , economic and socia l  constraints l im i 
t ing their product ivity . The overa l l  objective is to  arr ive at 
research wh ich is appropriate to the circumstances of 
farmers. 

The course combines theoretical train ing in Wageningen 
with a three month's f ie ld study in a deve loping country in  
wh ich sma l l  interd iscipl inary teams make a comprehensive 
study of a farming system. 

The course i s  of 8 month's  duration and is d ivided into 
three b locks. At its core is the central b lock of three 
month's f ie ld work . F ie ld studies w i l l  be carr ied out by 
interd isc ipl inary groups of 4 · 5 part icipants in each of a 
number of deve loping countries under the gu idance of 
an experienced tutor. 

Appl ication shou ld be made to the D irector of Stud ies, 
I C RA, P.O. Box 88, 6700 AB Wagen ingen , The Nether
lands, The Board of the course wil l  consider only applica
tions which have been received before 1 5  August, 1983, 
and wi II inform appl icants about its decis ion around 1 5  
October, 1 983. The number o f  part ic ipants w i l l  be l i m ited 
to 25.  Admission to the course is competitive. 



RECENT CON FE R ENCES AND M E ET I N GS 

0.0.R. 

N ine members of the g lobal  agricu ltural scientific com
munity , together with representatives of the TAC and 
CG I A R  secretariats, spent most of Apri l and part of May 
reviewing I CA RDA's technical and management systems. 

The Qu inquennial R eview Panel was appointed by TAC to 
conduct I C A R DA's f irst comprehensive external review, 
according to Dr. G . B .  Baird ,  Chairman . 

A considerable  range of expertise was represented in the 
panel which concluded meetings with individual I CA R D A  
staff. The panel had a co l lective look a t  the Center's 
mandate, specific programs, and its services. 

A ful l  draft of the pane l's report has been presented to the 
center here for further comment. I t  has a lso been 
reviewed by the I CAR DA's Board of Trustees when they 
met in  May, and wi l l  be reported to TAC in Tunis this 
summer by the 0.0. R .  chairman. The report, incorpora
ting both the Center's and TAC's comments, is  to be 
presented to the CG I A R  next fal l .  

M embers for the review were :  Dr.  G . B .  Baird ,  chairman , 
program officer, I nternational Agricu ltural Development 
Service, USA; Prof. J . R .  Anderson,  dean, Facu lty of 
Economic Stud ies, U niversity of N ew E ngland , New 
South Wales, Austra l ia ;  Dr. C. Charreau,  l nstitut pour la 
Recherche Agronomiq ue Tropicale,  F rance; Dr.  Ahmed 
Gouel i ,  head , Department of Agricu ltural Economics, 
Zagazig Un iversity, Egypt; Dr.  Norman Ha lse ,  chief, P lant 
Research D ivision, Western Austral ian Department of 
Agricu lture; Prof. J . M .  H irst, d irector, Long Ashton 
R esearch Station, Bristol,  U . K . ;  Dr. G. Jenk ins, 
Agricu ltural R esearch Counci l ,  London ;  Dr .  H . H .  
M esserschmidt, former d i rector o f  Animal Production ,  
Federal Repub l ic of  Germany; Prof .  L.  Monti,  l stituto d i  
Agronomia, Facolta d i  Agraria, U niversita d i  Napo l i ,  Ita ly;  
L. H.J.  Ochtman, sen ior agricultura l  research officer, TAC, 
FAO, R ome, and Dr. D. Plucknett, scientific advisor, 
CG I A R  Secretariat. 

�������-M........,.......,.I I R E M I N D E R  TO C O N T R I B U T O R S 

W e  w i s h  to re m i n d  o u r  c o n t r i b u to rs t h a t  t h e  n e x t  

i s s u e  o f  R A C H  I S  N ew s l etter i s  d u e  i n  N o ve m be r  

1 983, h e n c e ,  the d e a d l i n e  for subm iss i o n  o f  arti

cles for that issue wil l  b e  S eptem ber 3 0t h .  

To h e l p  speed t h e  p r o
'
d u c t i o n  o f  t h e  n e w s l e tt e r ,  

co u l d  c o n t r i b u t o rs th e n  p l ease e n s u re t h e y  s e n d  

I t h e i r  p a p e r s  e a r l i e r .  T h a n k y o u .  I 
......... . ...... .. 

May 1 6- 1 9 ,  1 983 

European Cooperative Program for the Conservation and 
Exchange of Crop Genetic R esources (ECP/G R ) ,  Barley 
Working G roup , Corrensstrasse 3, 4325 Gatersleben, DOR.  
The  meeting was cal led to coord inate and rational ize the 
h itherto independent work on barley germplasm col lect ion, 
eva luation documentation and conservation in European 
countries. 

'
Th irty-one countries were inv ited to participate 

in the meeting inc lud ing Turkey and Cyprus. S ignificant 
numbers of accessions of wild and primitive cu lti vated 
barleys which originate from the Near East and North 
Africa region are present in E u ropean col lections. The 
fu nction of the work ing group was to produce a plan of 
work for curators and associated staff to operate during the 
second phase of the project from January 1 983 to 
December 1 985.  

May 26, 1 983 
The Syrian Society of Plant Protection in cooperation with 
the Facu l ty of Agricu lture, U niversity of Aleppo, held a 
seminar entitled : "P lant Protection R esearch in Syria: Past, 
Present and F uture·� 
Deta i ls from : Dr. Bassam Baia'a, Facu l ty of Agricu l tu re,  

U niversity of Aleppo, Syria. 

Forthcoming Conferences 

Aug. 1 0- 1 1 ,  1 983 
I nternational Workshop on Biology and Control of Smut 
Fungi, Horsham, V ictoria.  
Contact: D .J .  Ba l l inger, V ictorian Crops R esearch I nst itu 

te, Private Bag 260, H orsham, V ictoria 3400, 
Austra l ia .  

Aug. 1 7-24, 1 983 
4th I nternational Congress of Plant Pathology, Melbourne, 
Austral ia .  
Contact: 4th I nt. Congress P l .  Path . ,  P .O.  Box 1 929, 

Canberra City , A.C.T. 2601 , Austra l ia .  

Nov. 20-25, 1 983. 
Tenth I nternational Congress of Plant Protection. 
Br ighton, U . K .  
Contact: F rank B ishop (Conference Planners) Ltd ., 1 44/ 

1 50 London R oad , Croydon, U . K. ,  C RO 2TD . 

Nov. 28- Dec. 3, 1 983. 
Sixth I nternational Wheat Genetics Symposium, Kyoto, 
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Japan .  
Contact: Dr .  S. Sakamoto, S ixth I nter. Wheat Genetics 

Symposiu m ,  P lant Germ-plasm I nst., F ae. of 
Agr ic., Kyoto U niv. ,  Mozume, M uko, Kyoto 6 1 7 ,  
Japan.  

Sept. 4-7,  1 984 
The Sixth European and Mediterranean Cereal Rusts 
Conference, organ ised by the E u ropean and M ed iterranean 
Cerea l R usts Foundation, w i l l  take place from 4 to 7 
September 1 984 at Gr ignon (30 km west of Pari s ) .  F rance . 
Contact: Dr .  P. Auriau , Laborato i re du Ble,  Station 

d' Amel ioration des Plantes, C .  R .A. ,  R oute de 
Saite-Cyr, 7800 Versa i l les, F rance. 

The Foundation a lso publ i shes the Cereals Rust Bulletin, 
and seeks publ ishab le material , information and news 
relating to cereal rusts. 
Contact: Dr. N . H .  Chamberla i n ,  N ickerson RPB,  Joseph 

N ickerson R esearch Center,  Rothwe l l ,  L incoln 
LN7 6DT, E ng land . 
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October 1 -6, 1 984 

Sixth Congress of the  Mediterranean Phytopathological 
Union, Cairo ,Egypt, organized by the Egyptian Phytopa
thological Society and the E gyptian Academy of Scientific 
Research and Technology u nder the auspices of the 
Egyptian M in istry of Agricu lture. The refereed papers w i l l  
be publ ished before the  congress in the form of  extended 
summaries not exceed ing 1 000 words i .e .  2-3 
pages including tables and i l l ustrations. Presentation i n  
E ngl ish is  recommended . The registration fees are US$ 80 
for active members and US$ 40 for accompanying 
members. 

Contact Prof. Dr. Moustafa Fahim, P.O. Box 1 98, 
Orman, Giza, Egypt. 

Oct. 6- 1 1 ,  1 986 
Fifth Barley Genetics Symposium, Japan. 
Contact: Arne H agberg, The Swedish U niv . of Agr ic. Sci . ,  

Dept . o f  C rop Genetics and Breed ing, S-268 00 
Svalov, Sweden . 



RACHIS CONTR I BUTORS' G U I D E  

Al l  contributors are requested t o  u se the fol lowing guidel ines in  order t o  speed ed iting and to 
improve communications. 

Guidelines 
Please include brief deta i ls on the soi l  type and c l imatic characteristics where these are 
important to the research . P lease ind icate the year(s)  and place (s)  of the research . The a rticle 
shou ld norma l ly  be confined to a single subject and shou ld be of primary interest to cereal 
workers in research , extension and production and to admin istrators and pol icy makers. 
The a im of RACH IS is to provide a means for the fast publ ish i ng of recent research . 

Language 
The N ewsletter wi l l  be publ ished in E ng l i sh .  I CA R DA w i l l  endeavour to translate a rticles 
which are subm itted in Arabic, French or R ussian.  

Ed iting 
Al l  articles wi l l  be ed ited in order to preserve uniform sty le .  If any contributions must be 
shortened , the scientific content and meaning wi l l  not be changed . If substantial editing is 
requi red , I CA R DA wi l l  send the author a draft for his approval before printing. 

Manuscript 
Articles are to be typed and double spaced . The original and one legible copy shou ld be 
submitted. The contributor shou ld include his name, title ,  program or department, institute 
and postal address. 

The article shou ld norma l ly  be confined to a single subject and shou ld be of primary interest 
to cereal workers in research ,  extension, production and to admin istrators and pol icy makers. 

Articles for the 'RESEARCH AND P RODUCTION' section shou ld be approximately 1 000 
words in length.  A maximum of two wel l  prepared tab les/figures/d iagrams/ or glossy b lack 
and white photos w i l l  be reproduced . The photos, figures etc . . .  should be either 9 .3 cm wide 
for a single co lumn or 1 9 .3 cm wide for a double column.  F igures and d iagrams shou ld be 
drawn in I ndia ink; if possible send original artwork.  

Articles for the 'SHORT COMMU N ICATIONS' section should be up  to 500 words in l ength . 

A l l  measurement u nits are to be in the metric system. Avoid nationa l  un its e .g .  qu intals. 
Report yie lds as  kg/ha. State measurements, time, money and percentages in numbers e.g.  
480 g/ 1 ,  6 hr, U .S .$ 75,  1 0% .  W ith chemicals, place the name next to the un it of measure e .g .  
50  kg  P/ha and not 50 kg/ha P. Convert a l l  national  currencies into U .S.$. 

All  numbers shou ld be written as f igures ( e.g. 6, 34) not words except at the beginning of a 
sentence. 

Arrange the R eference L ist a lphabetica l ly  ( not numerica l ly ) . G ive the surname first e .g .  
S M  I T H ,  A . B .  1 980 .. . Abbreviate journal titles. R eference information must agree with that in  
the text. C itations in  the text should u se " I t  was found (Jones, 1 960) that . .  .' and not " I t  was 
found (2 ) that . . .  " - i .e .  do not record references numerica l ly  in the text and the l ist. Provide 
only d irectly relevant references .  

The editors reserve the r ight to shorten the text and to alter it shou ld it not conform to the 
above ru les. 
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The Barley, Wheat and Triticale News Service ( RACHrS)  is 
provided by the l nte1 national Center for Agr icu ltura l  Research in 
the Dry Areas ( ICARDA) .  Syr ia .  This Newsletter appears in 
I CAR DA's Scient i f ic N ewsletter publ ication series. For detai ls of 
other !CARDA publ ications, please wr ite to : 

Communii:ations Dept., 
I CARDA, P .0. Box 5466, 

Aleppo, SYR IA. 


