














































































































parental lines were used to determine the inheritance of 
partial resistance to net blotch (Pyrenoplwra teres Drcchs. 
I= Dreclislera teres (Sacc.) Shocm.)) and F1 pl�nts

.
of each 

cross were used to produce tloubled-haplo1d Imes hy 
interspecilic crossing (F1 x H. b11lhos11111 L). In grow�h­

chamhcr experimen ts, F1 populat ions, doubled ha�lo1ds 
and  pnrental �enot:n1cs were i11oculatcd and studied to 
determine the inheritance of resistance to net blotch. 
Hcrital>ilit)· was high (58-69%). Some doubled haploids 
resistant to net blotch were obtained from the th rec crosses, 
doubled-haploid lines resistant to net blotch and with good 
agronomic performance were produced. 

Key words: f lorde11111 vulgare; barley; hybridization; disease 
resistance; Pyre11ophora reres. 

Introduction 

Bari er nd blotch caused by Pyre11op/10ro re res is \\ iddy 
distributed in Fnmcc and has reached epidemic proportions over 
the \ast ten yeurs (Damay ct al. 1982). Two fonns urc prcscnt: 
P. reres fsp. reres, which gives rise to n.:ticulntc necrotic lcsi�ns 
(net fonn), and f.sp. 111ac11/a1a Smcdegaard-Petcrsen \\h1ch 
causes highly polymorphic necrotic lesions (spot from). The 
latter may be contused with lesions caused by othcr pathogens 
(Barrault 1989). Although both fom1s arc found in thc.: barle) ­

growing n.:gions or France.;, the llll/Clllata form usually 
pn.--dominatcs. The.: disease has considerable dfoct on yidd and 
most barley cultivars arc susceptible to this pathogen (Bam1ult 
ct al. 1990). In France, ditlcrcnt trial:; have shown that when 
disease pressure Of the pathogen is Severe ([sp. 11/(/Cll/n/(I ), 
fungicide application iJ1crcascs yield by 20% 

Rcli11ble laborntory screening techniques can increase the 
effccti\'cness of breeding programs by reducing the expense of 
field testing. A significant relationship between detached-h.:af 
and whole-plant reaction to P. teres hus been reported (Shan11a 
I 984). The leaf-disk 11.:chnique was used to dctennine the 
genetic variability for ncl blotch resistance in barley nnd the 
results were highly correlated with those from cxpcriments w11h 
seedlings or adult plan ls (Arabi ct al. 1991 b ). 

Quantitative resistance to net blotch has been identified in 
sevcrnl barley culti,·ars and genetic factors controlling this 
resistance have been dctennim:cl (Khan and Boyd 1980; 
Bockelman Cl al. 1977). Use of net blotch resistance may oner 
considerable advantages in breeding programs and several 
studies have been conducted lo ckvclop net blotch resistant 
culti\'ars (Tckaw and Buchannon 1977) A diallcl analysis 
h.?se...J on li\'c parents uml ten hybrids showed that averagc 
effects of ullclcs were more imponunt than dominance in 
controlling rcsist:mcc to net blotch (Dougl�1s and Gordon 1985) 
Furthermore, results of reciprocal crosses among ninc barley 

yl!:...c:. � ,�I ...J_;. -:-'J4-:' c.}.J .(F 1 x H. bulbosum L.) 
�I ��I 4..:Jh�l �1.;_,11 jfa.Jl.J F2 JWI µ1 
�.JL.iJI �JY <S..1..o �..i.=...:;J 4-:i-wl.;J .;:....,.jJ t....--'"!�t_, Uc.L..:..JI 

(%69-58)�Lc. �.;,,:;JI �U ..:.UlS .U_, ,�I �I u-OrJ 
�I ��I �JG. )'1 • .: . .':DW I � � Jy-c..:JI � 
� L.S ,u)WI .:..�I LJ..o �I & �_,licJI Uc.LAJI 
� �_,U:,. Uc.L.o...JI �I ��I �J�j .:..�)l... (;.U:.! 

.;� �1.;j ;"US ..:..lj_, �I 

genotypes in a diallcl program showed thot ��rtial resistonc_c to 
net blotch in two genotypes had a high addtt1vc genetic clJ�ct, 
and could be used successl"ully for breeding pwvosc.;s (Arabi ct 
ul. 1990). 

Doubled-haploid production in barley using interspccific 
hybridizution between florde11111 vu/gore and//. b11/bo.r11111 i� 
widclv used in selection programs (Jensen 1983; Sarrafi ct al. 
J 986; Wenzel 1985; Rossnagel ct al. 1986; D<.!vaux 1986). 
Rapid production of"rccombinnnt resistant lines by the doublc�­
haploid method has already been used for barley yellow n:osaic 
virus (Foroughi-Wt:hr and fried! 1984), powdery mildew 
(Erysiphe grami11is DC. ex Meral f.sp. hordei Em.Marchal[= 
Oid111111 111011ilioide.1· Dcsm. I) (fricdt ct al. 1984 ), barley smuts 
( Usrilago /wrdei (Pers.) l.ngcrh. and U. 1111do (Jens.) Roslr.) 
(Chistyakova 1987) and barley stripe (Pyrenoplwra gra111i11ea 

S.llo & Kuribay. != Drechs/era gra111i11ea (Rab.) Shocm.J) 
(Skou nnd I laalu· 198'1). 

The present srudy was initiated 10 detem1ine the genetic gain 
in rcsistimcc 10 net blotch and some other agronomic characters 
in doublc.:d-haploid lines of barley obtained from three crosses. 

l\latcrial and Methods 

The cultivars and lines used represented wide genetic 
v11riabili1y, especially for nct blotch resistance. Massif is a 
French commercial culliYar; Golf comes from the UK and 
Smash from Belgium; A 79ED04 7 is a pure line derived from 
inter-varietal crosses carried out by Ol<SEM (a French seed 
company); CI-5791 is an imroduccd Ethiopian line, and 
Arrivatc originates from [raq. 

Crosses were m11cle among the six genotypes (Massif x 

A79ED047. An-ivntc x Smnsh and Cl-5791 x Golt). F2 
populations mid parental genotypes were used to determine the 
i11hcri1m1ce of partial resistance to nct blotch and F1 plants of 
ench cross were used to produce doubled-haploid lines, by 
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I . ,i/ tA!t:rs�fcl �d ' 1� (\��II. /,11/bos!IJJ/. Plue exparfmcnts, two 
in growth chambers and three in lhc field, were perfom1ed. 

Growth c!tamher experiments 

The growth-chamber experimenlS were conducted in special 
culture dishes (60 x 40 x 8 cm) filled with ve1111iculitc. In the 
fast experiment, F2 plants and lheir parents were inoculated to 
determine the inheritance of resistance to net blotch. In the 
second growth-chamber experiment, all doubled haploids 
derived from the three crosses, in addition to their parental lines, 
were ll'ied. Seedlings were iffigatcd with Knop nutrient solution 
once 11 day. Temperatures were 23±0.5°<.: (day) and I 8±0.5°C 
(night) and relative humidny was 85-95%. Light intensity was 
60 W/rn2 with u day length of 12 hours. 

Selection for doubled-haploid lines resistant to net blotch 
was done in the second gro\\th-chamber experiment. 
lnoculation was pcrfonned by spraying 14-day-old seedlings 
with a mycclium suspension standardized al I 03 lo I 04 my­
cclium fragments per milliliter (T3arruult 1989). The sprayed 
S(X."CJlmgs were maintained al 95-100% relative humidity for -18 
hours, by covering culture dishes \\ i1h u special tnmsparenl 
cover. Sconng was perfom11.:d eight duys alicr inoculation. The 
second leaf from the top or the main tilk:r of 12 parental and 
doublc.Xl-haplo1<.l lines was n.:moved and foliar discs ( 14 mm 
dirurn.:1er) of each type were inoculated m; described by Arabi Cl 
al. ( 1991 b ). Host reaction in all c:-:pcrimcnts was rated from I 
(res1s1a111) to 9 (susceptible) us proposed by Bam1ult ( 1989). 

Field experiments 

The thrU! field c:-..-pcriments were planted ns randomized blocks 
with three replications, and plots of one row 1.5 m long. Plan ls 
were spaced every I 0 cm and rows \\ere 25 cm apart. Each 
experiment compiised the two parental genotypes or cach cross 
and its selected doubled-haploid lines (Arabi Cl al. 1991 a). 

Grain wcigl1t/plunt was dctem1ined fi·o111 11ll i1/a111.; williin 
each rcplicalion, except for the first and last border plants. 
Seeds of the main tillers were used 10 estimate IOOO-grain 
weight nnd numh1.:r of grains/spike. The mnin tiller was also 
used for plant height. Date of heading was noted for each 
replication. 

Anulysis of variance of the rnndomizcd block design was 
performed for each experiment nnd means were compared by 
the Ne\\man-Keuls lest. 

Results and Discussion 

Genetic variability for net blotch resistance in the gTO\\th­
chamber experiments is summarized in Table I .  Massif and 
Anivute were the most r�istant, Golf and A 79ED04 7 were the 
most susccptibk, while Smash and CJ-5791 had intcnncdiatc 
values. These results confi1111 pn.:vious stuches on resistnnee of 
cullivnrs and lines to ncl blotch (Arabi cl al. 1990, 1992). 
Heritability or resistance lo net blotch in the three F1 
populations was high, from 58 to 69% (l"nblc I). Quantitative 
resistance to barley net blotch was also shown by Khan and 
Boyd ( 1980) and /\rnbi cl al. ( 1990). 

The field experiments and disk inoculation confi1111ed the 
results of the second gr0\\1h-chmnber experiment 

Vuriabili1y for the variou:; agronomic 1rni1s among the 
parents and di-huploid lines :;elected for their resistance to net 
blotch 1s prescn100 in Tables 2 10 4. Among the par1.:n1s, Smash 
and /\rriva1c had the highest grain weight/plant. These two 
cultivurs and A 79ED047 had the maximum number of 
grains/spike, while the lowest values OCCUITed in Golf and cr-
5791 which arc two-rowed types. CI-5791 had the highest 
1000-grain weight. Golf wus the shortest and Anivatc was the 
earliest. 

Tnblt• I. Net blotch resistunce of pnrcntal lines ullll F2 populations in the growth c11111nbcr. 

Genotype 

Massif (Mas) 

A79ED0-17 

(Mas ' A 79) F: 

Arrivatc (Ar) 

Smash (Sm) 

(Sm ·Ar) F1 

CI-5791 (C l) 

Golf(Go) 

(Cl• Go) F1 

58 

No. of pluntlets 

31 

32 

199 

•II 

91 

272 

-14 

-15 

202 

Menn (1-9) Vnrinncc 01 lll'ritability h2 (%) 

1.43 0.-16 

'1.81 1.58 

3.35 3.25 68.65 

2.15 0.-18 

3.86 1.39 

3.24 2.-15 61.83 

3.18 l.l3 

531 1.-10 

4.50 3.0-1 58.38 
























































































