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I i‘l[‘leen genotypes comprised one exolic,
check varieties and twelve newly bred lines produced

lhrough the Desert Research Center (DRC) barley
breeding program were grown during two successive
seasons ended in 2003/2004 at Maryoul experimental
larm of DRC. The aim of this study is to obtain reliable

molecular markers for drought {olerance and disease
resistance in such genotypes.

lwo local

In the second season, grain yield/plant for the
hulled grains type ranged from 3.71g for Giza 126
(G126) to 6.18g for line3. Meanwhile, H,, was the best
yiclded (7.08 g) and Giza 131 gave the relatively lowes
grain yield/plant (2.69g) among the hulles grains
genotypes under fested rainfall conditions. Also the
highest grain yielding ability (newly bred hulles grains
line, Hyo) showed highly resistance for both parameters of
net blotch disease (D.S and D.I).

In respect to disease occurrence, genotypes Py and
G126 were moderalely resistant to nel blotch disease
where disease severity recorded 50 % and 43.3 %,
respeclively. Whereas, lines 26, Mar19A, §, and H,p were
resistant. .

RAPD banding pattern for the five primers were
scored seven negalive molecular markers which were
exhibited in the relatively sensitive barley variety Qll()
and ten positive molecular markers which appeared in the
tolerant line3. :

On the other hand, lines 8 and 25 ( the two high
yielding hulled newly bred lines ).s.eemed to be a dmi%l?‘
tolerant genotypes as it had a positive molecular markers
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( 820 bp ) for operon primer Oy and 937 bp for operon
primer Oy, Also, line 25 had a positive molecular marker
of operon primer Z; (3000 bp) for high yielding ability
under tested rainfall conditions

The negative markers can be used as indicators o
discard the newly bred line 24 as it designed in the lowes
Vielding barley group and had a negative marker (1032
bp) for 010 operon primer.

The two Z operon primers differentiate hulles
grains barley genotypes by five positive markers for
drought tolerance and net blotch disease resistance.
Interestingly. many bands were shown to appear in the
tolerant hulles barley lines (H,. H,, and Marl9A). Also,
similar bands were present in Z, and Z, operon primers.
For this reason. results of both positive and negative
molecular size (bp) against different primers indicated
that RAPD markers are dominant.

Keywords: barley, drought stress, rainfall conditions, molecular markers,
similarity, RAPD.

In Egypt. expansion of barley area in newly reclaimed lands faces the
problem of drought stress because of the limited moisture from rainfall or
the availability of only brackish water at salt affected soils in other areas.
Thus. it has become necessary to develop newly bred lines more adapted to
such  stress  conditions. Pedigree selection was performed through
segregating generations based on hulled and hulles grains of barley families
derived from selected crosses (DRC barley breeding program).

Net blotch. caused by the fungus Pyrenophora teres, is a common
disease of barley (Hordeum vulgare L.; Steffenson, 1997). Resistance genes
for net blotch have proven 1o be difficult to map due 10 complex genetic
interactions affecting resistance. There gre at least three (Graner ef af.. 1996)
or four major genes (Kahn and Boyd, 1982: Steffenson, 1997), as well as
minor genes (Arabi er al., 1990). Kahn and Boyed (1982) reported strong
genotype-based sensitivity 1o environmental modification of resistance and
susceptibility. (Legge and Tekauz. 1993) have shown that isolates of P.

teres h_a\c very complicated genetic interaction that differs from one
population to another,

- _t_*"‘_“’!]“cr“fﬂr lags _“JF resistance genes {o this disease would be extremely
eneficial for breeders because they could yse such tags during the

pn‘:fim.lnar'\ selection process 1o track resistance in existing populations or to
p:\'rnmld. resnsta_ncc into new populations, Markers could be used as
diagnostic tools in preference 1o inoculating {he plant with the pathogen, and
would negate the need for quarantine facﬁitics. Having molegular :11a;kers

Egyptian J. Desent Res., 56, No.2 (2006)

CamsScanner - lss > suadll


https://v3.camscanner.com/user/download

RAPD - MARKERS FOR YIELD ABILITY AND ..oovivieesinns 365

for the resistance genes also may lead to a better undcrslanding, of the
discase and its molecular mechanisms, and may eventually facilitate the
isolation of the resistance genes,

Nowadays, polymerase chain reaction (PCR) based molecular markers
has developed into controllable tools to analyze genetic relationships and
genetic diversity using random amplified polymorphic DNA ( RAPD) by
Williams ef al.(1990), Tinker ef al. (1993), Gonzaler and Ferrer(1993) which
is one of such tools, So, RAPD analysis has been used for Brassica (Demeke
el al., 1992), Oryza (Yu and Nguyen, 1994; Mackill, 1995), Triticum
(Vierling and Nguyen, 1992; Chandrashekhar and Nguyen, 1992; Abdel-
Tawab  er al, 2003) and cotton (El-Kady et al., 2006). Morcover, RAPD
analysis has been used earlier for genetic diversity analysis for Egyptian
barley cultivars (Abdelsalam et al., 1998). At the same time, technical
simplicity and speed of RAPD methodology is a principal advantage (Gepts,
1993).

Maker- assisted selection (MAS) has been becoming the method of
choice in facilitating tagging of the desirable traits in many crops (Abdel-
Tawab ef al., 1997). It was evident that drought tolerance is a complex trait
which is greatly affected by the environmental factors, However, Marker-
assisted sclection could enhance the identification of barley genotypes
tolerant to drought stress. This approach would enable the molecular plant
breeders to grasp the promising genotypes with more confidence in their
merits as selection will be based on genetic rather than phenotypic basis with
the elimination of the confounding effects of environmental factors.
Moreover, this process is fasl, reliable and cost effective which can reduce
the required time for barley breeding program to half,

This investigation based on the study of genotypic performance of the
tested varieties / lines under stress conditions and comparing them with
genelic distance estimated from RAPD markers. The aim of this study is
extended to find the relationships between some yield-related traits and
drought tolerance in fifleen barley genotypes. Also to obtain reliable

molecular markers for drought tolerance and disease resistance that can be
used in breeding programs.

MATERIALS AND METHODS

Plant Materials .
Fifteen genotypes comprised one exotic, two local check varieties and
twelve newly bred lines produced through the Desert Rcsc:arch CCfIICI‘
(DRC) barley breeding program were grown m‘ M:\ry?ui c‘\fpenmcnl:ﬂ farm
of DRC. These genetic materials descended from high yn:ldcd vind good
combiners of local and exotic parents i.e. G l‘2§ and I.CNBM 6§45cl. SfT.P,
respectively (Aliah and Zaki, 2001). Name, origin, pedigree and/ or selection
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history of all varieties or newly bred lines are presented in table (1), Soj) of

the experimental site characterized as loamy clay, S'Iighll_\f S(llillc (ECe 3.3
dSm™). calcarcous (33.4%CaC0;) and 0.6% organic matter, For not lae
sowing date, supplementary irrigation by agricultural drainage water (1
about 4.6 dSm™), is given at sowing date (12 Nov. and 16 Nov., in the |*
and 2™ seasons. respectively). The meteorological data of total seasonal
rainfall and its distribution during growth stages for the two growing seasons
at Maryout Research Station are presented in table (2).

TABLE (). Pedigree and classification of barley varieties/ lines under

investigation.

Genotype ; Origin Caryopsis type Pedigree and/or seleetion history
i ‘ G126/(1CB 82-1451-8AP-OAP-9AB-0TR)

Line 3 Eavpt Hulled F3Sel, Mar.

- B Hulled G126/(1CB 82-1451-8AP-OAP-9AB-0TR)

Line § sl e F.8Sel Mar
| Lane i Eavot Hulled  |G126/(Arar/2762/BC-21.-2Y-1CB 83-0687-7AP-0AP)
| | TeT uile F,10Sel Mar.
| Linel? | Ee [ Hulled G126/ Arar//2762/BC-2L-2Y
: ~ | N ¢ ICB 83-0687-7AP-0AP) 1 7S¢l Mar
| . : G126/(Arar//2762/BC-21.-2Y
. Line2d4 Favpt Hulle

L &7 ed ICB 83-0687-7AP-0AP) F,24Sel, Mar.

. . G126/ Arar//2762/BC-2L-2Y
25 Fg :

- et Fiiited ICB 83-0687-7AP-0AP) F,25Sel, Mar
T Egypt Hulled G126/ Arar//2762/BC-2L-2Y-ICB 83-0687-7AP-
g DAP-1AP) F208¢l Mar.

! G126 Egypt Hulled Baladi Bahteem/ “SD 729-Por| 2762-BC
1, Fevpt Hulles GI26/(ICNB Fy - 654 Sel, SAP) F, Ha Sel. Mar
1, Favpt Hulles GI26/(ICNB Fy - 654 Sel, SAP) F, H, Sel. Mar.

! L Levpr Hulles GI26/ICNB Fy - 634 Sel, 5AP) F, H, Sel, Mar,

. Hio Egvpt Hulles GI26/ICNB Fy - 654 Sel, SAP) F, H,, Sel. Mar

[ MAR 194 Eevpt Hulles (ICNBF-596S el 3AP /Assala”

| P, ICARDA® Hulles ICNB Fy - 654 Sel, SAP

{

| Giza31 E CM67-B/CENTENO/CAM-

| Gizan avpl Hulles B/3/ROW906 73/4/G1.ORIA-EAR/COME-

|

B/S/FALCON-BAR/6/LINO J

ICARDA: International Center for Agric
# Assala = Harma-03/Beecher

ultural Rescarch in (he Dry Areas.

y l:ach experiment was laid out in randomizeq complete block design
l\:n 1'1 ree ‘uphmics. P}ul S1ze was 4x5 m. barley grains were broadcasted at
\.?;_;TFL.O‘, 40’ Li]fcd. ic EXperiments were bordered by more susceptible
r:‘: |(.5“ 321”[‘ olc_h disease, Al agricultural practices were followed as
r(L;:lmle:l € | or rainfed areas, During harvest, datg were recorded for a
hd‘i“l(:‘m( 'samchs ol_lf:l? guarded plants in each plot for nine traits i.c., Plant

clght tem), No. of spikes/plang, spike length(em) , No. of ikelets, No. of
grams/spike, 1000- grain - weijgh( I Dl e
severity(%) and disease ine: oe, T Gimln plsplan. G5 dia
. 3 sease incidence, Severity of net blotch infection was

Egyptian J. Desert Res,, 56, No.2 (2006)

CamsScanner - lss > suadll


https://v3.camscanner.com/user/download

———————"

RAPD - SMARKIRSPOR YLD ARBILITY AND 167

tevonded at booting stage on plot bases, dvease incidence (weverity of
IEeCon) was extimated as percentage from 0 1o 100 @ here 1) rcmll.mt
(R). 30150 moderately reststant (MR), $0.1-70 moderately susceptible
(MS) and =70 highly swsceptible (51 as described by Febaus 1989

FABLE (2). Monthly mean rainfall (mm) al Marimul Hesearch Station.

- "9 ——— 2 i} 34404 3
s taber : i ! : ,: ” ,l
November ! Y0 4 ‘ B _1
Dyvsmber 0 D) ¥ e 171“ '.vl.m_‘ g
Januarny " : - - « s ———
Fehiwary | N\'l; i ’ : i e :v-—‘ ------------ .
\|:;lth -h.-m., ;‘ Siespivbese : ;——-» i
\‘["“ 0 23 " ’
Total - T own D u__?:"_‘—ﬂ‘—ﬁ-l

Source Metcorolopical Desert Research Center 1 ab.

Statistical analysis was performed as outlined by Gomez and Gomez
(1984). Comparison between means of all traits studied among genotypes
was made using new LSD (Duncan, 1955).

DNA extraction

From the field experimental site, young leaves of each genotype were
collected from ten plants randomly and then one gram of ten leaves sample
was treated with liquid nitrogen and transferred to El-Sheikh Zewayed
Biotechnology Lab. of DRC for DNA extraction according to the method of
Welsh and Mcleland (1990).

DNA amplification

Protocol for PCR - RAPD reaction was concluded using (10- base)
oliponucleotide primers (Operon Technologies Inc., U.S.A) according to
Williams e al (1990) in the following sequences:

The PCR amplification conditions were as follows:

Initial extended step of denaturation at 94 °C / 3 min (1 cycle)
followed by 94°C/1min. ( 40 cycle) , primer annealing at 36 °C/ Imin and
elongation at 72 °C /1 min (1 cycle) The 40 cycle was followed by an
extended  primer extension step at 72 °C / 4 min. Then all completed
reactions were held at 4 °C until electrophoresis.

Amplified products were analyzed by electrophoresis in 1.5 %o agarose
pels with 0.5 x TBE buffer and detected by staining with ethidium bromide
colution for 45 min. Gels were photographed under UV light and analyzed
by gel documentation system. Amplified products were visually examined
and the presence or absence of cach size class was scored as I or 0.

respectively.
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TABLE (3). List of operon primers and their nucleotide sequence,
Primer sequence
= \!
Description :'\___, 3
oro. 5“ACGTAGCGTC-3'
OPO, 5“AAGTCCGCTC-3'
oro, 5“TCAGAGCGCC-3'
orz, 5“AGGCTGTGCT-3"
oPZ, 5-CCAGGAGGAC-3'
—
Each reaction mixture (25 pl total volumes) for PCR amplification consisted of:
** 10x reaction buffer with 15mM MgCl; 2.5l
** ANTPs (8 mM) 1Ol
** Template DNA (10-50 ng/pl) 0.2 pl
** Taq DNA polymerase (5 U/ul) 0.2ul
** Primer (10 mM) 1.0 ul
** H,0 (dd) 19.3 pl

RESULTS AND DISCUSSION

This study could be divided into two experiments. The first one as
ﬁel.d experiment to evaluate 15 barley genotypes for net bloich disease
resistance under limited rainfall conditions compared to the recommended
vz!rlety for rainfed conditiong (G126) as well as the newly released cultivar,
Gizal31 and the ICARDA’s hulles parent ICNBF;3654Sel,5AP. The second

eXperiment was the molecular study to detect some molecular markers
assoclated with drought stress tolerance,

Field Experiment

water g;;gg;i? '??;]r‘:)};'genollypes were planted and irrigated with drainage
of Desert Resem::LI Cé l:nz.ue y) at Maryout Experimental Research Station
S T o nter. The layout was performed in a randomized

p €S design to defect the most tolerant and sensitive genotypes

under drought conditions. Qb i
; & - Joservations were (qk :
sowing) for disease resistance, SRSl 8 days from

(hUHEdC;:];pl?lr:lslggs E.ellween the means of the two types of barley genotypes

Tables (4-a and b;; amé). regarding each trait indicated marked differences.

hulled and hulles bal';g}l?l;:;:;:}rg]e?l} pitlzrr%“}lmnce of all traits recorded for
. oy : - Inthe 2™ geqq ain yi :

hulled grains type ranged from 3.71(g) for G }';65?3 Gg:%”z;;l?'ld/{?mn‘} {%”q:)];f
2 : 1) for line3 (Te

4-b). Meanwhile, |j
b o T 108 1 L2 G
under Maryout rainfed COﬂdiliol-{s_ 8) among the hyljes grains genotypes
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\ I respect 1o disease severity data presented in table (4<b) clearly
indicate that genotypes 'y and G126 in the 2™ season were moderately
resistant 1o net bloteh discase, it recorded 50 o and 43.3 %u, respectively.
Whereas, Tines 20, Marl9A, 8 and 1, were resistant.

Discases severity was not correlated to the incidence of disease, where
most genotypes which recorded different degree of susceptibility to the
discase didn't have the same degree of resistance except the genotypes, line
20 and varieny G 120,

It is worthy 1o note that the highest grain yielding ability (newly bred
hulles barley line Hyp showed high resistance for both parameters of net
bloteh discase, D.S and DI (Tables 4-a and b), These results partially agreed
with those of Aftah and Moselhy (2001). Therefore, the selected lines of low
and high yield were used as assisted genotypes to obtain molecular markers
assoctated with drought tolerance by using PCR- RAPD technique.

TABLE (4-n). Mean performance of all traits recorded during the first
season (2002/2003).

Plant

1000~ Grain
Na. of Spike No. of No, of
Genutype | height

arin | vield/plant| DN% | DA%
spikes/plant length(em) | spiklets  fmrains/spikel

et weight (g) (2)
Tined | sig | saaab | ool [MeTac| 3130 | 4837¢ | 077« [2833¢) dowTh
Tined | 243 | dotae | TSbe | 267c | Mihe | 283d | oedde [ 100 | 58¥a
Line 10 73 SeTa 83 et 230 W3d Nod 717 e | 167N
Line 17 SR0Tr| 433 0d Tosf NeTac| 32ce nad St 2 Hoeth
Line 24 13l 433bdd 817 a~e Mhe bRl | RRER| S07el We 2333
§ 1} 3 13 1Y cet
Line 25 SRoeT0]| 433bd RoTae | 2307aw | 43330 13274d 69l a0a |23 eep
Tme26 | o15e | 467ac | 933 |2567ab [ 33ed | S1e3a | 73bd | 250 2670
G ne s15s | 367cd | 817a< | 267c | 297¢ | 3007¢ | 413gh | 50b l667dT
1, 7033b| S6Ta 85 ad | 23be | 3M7be | M87c | $330 | e [2670
3 3 I\ 2 \J
L 62 17e 33 b-d 833 ab 2307ab jld STA3be 73 ab A M
L] - N M Q0 o -
It 60 6Td | 6T asw S83ab ARIRRE TS b 813 ¢ Tad o0a | 3le7d
1 [CRL AR 467~ VRN sl |
363 T8¢ .37 15 h 67 h
S T a~c b 7a RIORERY 47 84¢ §$37a
1 25¢ | doTax 917 ab 221t
. e 7 75 4307d T8a-e 2530|2835 de
AMARI9A 0 (Te 3 ab 735b¢ 2107 ¢ 375b 3
: - - ~ - 3 A _‘0 N
P4 “ocd | 423bd 167 gh 1od 3d T PRI W [ R R ¢
T 2
k] M 9¢ 547¢ 34h 67d| doe
Giza 131 72ad 333d ah 1033 d 2 3
; BEE ne7 | 087 | 4238 02 |07 | M
Grand mean | o} 43 1350 758 2267

;r(s) are denilicantly diflerent by
M within columns followed by the same letter(s) are not signilic mtly ¢ 3
Means w s by
Duncan’s Multiple Range test (P<0.05)
D.S: Discases Severity %o
D.I: Discase incidence %o

Egyptian J. Desert Res., 50, No.2 (20006)

CamsScanner - lss > suadll


https://v3.camscanner.com/user/download

370 El-Halfawy, Kh. A, eral,

TABLE (4-b). Mean performance of all traits recorded during ¢,
second season (2003/2004).

P 1000~ Grain e
au Sniike V. of No. of
— ot No. of Spike No. of grain  (yicld/plant | D, DY
senotype | height | i , spiklets [prains/spike n
fel spikes/plant length(em) | spiklets (g I SRR -
2 5 T
Lined 51335 [ 4.3%-c 6ed 220y ¢ W2e | 618be | 30e | 2833y
= " [
Line§ | 5223, [ 4.07b-d 7be 233 | M33ab | 63T | 589cd | 10y [ 5,
- o o e
Linc 10 (70674 5014 883a 30678 | 3233 ¢ | 3737el | 553d 200 [ 11e7¢
e n M
Line 17 48 5h 376 od 6 67be 2 253 T RLE DT 436¢ 50¢ 1677
—
Line 24 780 | 407 b-d Ya 2.67d-| 253r 1957 a 4.68¢ Wef 12167 ¢
e
Line 25 6l 4 7ab 9072 25 b-d 217 40,92 d 5.81 cd T0a | 2833 ¢
. Bl
Line26 | 6367¢ [ 4390 9a 25.07bc | 317c¢d | 37.04ef | 606cd e | 28334
G 126 5050 | 3454 750 2333 | 317¢d | 36340 | 3710 [4333¢]| 1167 ¢
I 71d 4.7 ab f483a 2433 ¢c [ 3433 ab | 3051 h 4.56¢ 30e | 2167 ¢
i, 6033¢ | 439 a-c 8.77a 23ef | 3267bc | 465L | 6.12bc | d0d [ 206
H; 70d 4.7 ab 8§877a 2633 b 33 ab d131d 6.8 ab 60 b 35¢
H 6333¢ [ 47ab 94 2M33e-c| 3533a | d15d 7.08 a 10g | 1167 f
MARIA 1 G | 4390¢ 733b 2l g 366da | 4043d | 6.21 be 25¢f | 25de
4 7067d | 407b-d | 433¢ 17h 333cd | 283 340y 50¢ | 450
Girn 31 | 7367¢ | 376cd | 4067ef 17 2y 3291 | 2694 10d [3833 ¢
i ¢ 4
Grand mean | 99 [ 3 7.65 23.04 30.53 3838 5.27 3550 | 2589

Means within columns (ollowed by the same letler(s) are nol significantly different by
Duncan’s Multiple Range test (P< 0,05 )

D.S: Diseases Severity %

D.1: Disease incidence %

Molecular Markers for Drought Tolerance
RAPD molecular markers
In this regard, RAPD markers were developed for drought tolerance in
the tested genotypes. DNA isolaled from each of the two contrasting
genotypes; G126 and line 3 (hulled), Giza 131 and H; (hulles) was compared
to all other local and exotic lines. These genolypes were tested against 12
operon primers; five 10-mer random primers i.e.; (O,, O, O, Z4 and Zy) of
them were informative as shown in tables (5-a and b), and figure (1). The
total numbers of bands exhibited by each of the five PCR reactions were 6.
7,6,4,.6 and 5,11,11,7,6 bands, for hulled and hulles grains, respectively.
Bandm:g pattern 'l"gr the five primers were scored as present (1) or absent (0).
~ Table (6). llh}sll'al.es unique bands generated by the five operon
EI'IHII'?:;S “‘“f_d “’}(LH]:I; u}lonllﬁecl I3 out of the 15 barley genotypes tested. Op.
a diflerentiate G126 by ique F 3 i
Table (7a) shows se\fei)il:ggulllillft] lli?oligndl'o 1 )9]-7- o IHO.IC(.‘U]HI' ¢ st T
o Sslitively saraiy. i (/:u glgmll\ers which wg:c exhibited m-
markers which appeared in (he toltcl"ml) I'( 1:6)‘ ‘and e mO]CCUIﬂ'II
No.6 (the two higl; yielding hulled |L1C\§:l]|1t-‘.' ; 4 nulc~wor|h)_f that, Na.2 ﬂm,
8 L @ newly bred lines, § and 25) seemed to be
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9 drought tolerant genotypes as it had a positive molecular markers (820 bp)

for operon primer O, and 937 bp for operon primer O)o. Also, line 25 had a

positive molecular marker of operon primer Z, (3000 bp) for high yielding

ability under Maryout rainfed conditions (Tables 5-a and b).

TABLE (5-a). Molecular size in bp of the amplified polymorphic (non-
unique) DNA bands generated by 5 DNA random

primers (O, Oy, Oy, Zy and Z;) used for identifying the
8 hulled barley genotypes.

Genotype 0. 0, 0, 7.4 A
Line 3 20001873 1 1951.1076-820{ 1483-1170-937 D e e
Line 8 TR 1880-1076-820)  1170-937 el i et
Line 10 oo [1osi-ti20820] 1170037 | 12azeszg [2000-1855-1230-
Line 17 ot (1951-1129-820] 1483-1170.037 | 2883-1242- 1 3000-1855-1230-
Line 24 18731000 |2028-1129-820| 20204831 170-| 3003242 3000, 1859-1230-
Line 25 2”0106(')873' 2028-1129-820{ 2020-1170-937 | 3000-1242 300‘:‘0'0”05_3};3230‘
e 75T atizy | PO T0[y [TR-850-1 230
o TO0-T8TS | g [V TO-TORE] | S000-1855-1250:
No. of polymorphic 6 7 6 4 6
bands

TABLE (5-b). Molecular size in bp of the amplified polymorphic (non-
unique) DNA bands generated by S DNA random primers
(03, Oy, Oy, Z, and Z;) used for identifying the 7 hulles
barley genotypes.

Genolype 0, 04 Oin 7, 2
T880-1630-763-740-] 1909-1699-1558- | 3140-1959- | -~ ——
3 =20030-
1 2000-1138 1 31-500-473 1335937 10 | 3132-2036-T301
2638-1630-763-710-] 1900-1862-1699- | 3140-1950- |
I el 500-473 1558-1335-037 | 1200575 | 3287-2036-1301
b 0-1558-
19331873 [2307-1650-763-740- 1'2:2'0'3‘.’,9.;8;5825 3140-1879- | 3132-2036-1301-
i i - $-037-785-695- :
? 1030 500-473 518500 1290-375 830
[ 2635-767-710-500- | 1862-1538-1335- | 1 3387-203-1301-
Ml 19531030 an 937-605-548-500 | '¥77-1290-473 836
1558-1288-
. 2307-1650-846-763« Jf;’ﬁ;;ﬁ:ﬁ; 2056-1879- | 3379-2036-1301-
MARIIA 1030 MU0-500-473 | g | 1290-87 836
—[ETIITGR0-816-703] 1699- 1335037~ | 2036-1959- | o
v 187341030 7510.631.500-473 | 785-005-508-500 | 1209 | 3377-2036-1301
TORATI38 [2307-1650-846-763-] T699-1558-1335- |~ —
Girn 131 1030 740-031-500-473 | 037-695-548-500 | 021290 2036-1301
No. of polymaorphie 5 1" " o o
bands
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TABLE (6), Molecular size in bp of the amplified pol_vmor.‘phic (unique)
' DNA bands generated by 5§ DNA random primers (0,, 0,,
O, Zy and Z;) used for identifying the |5 hzn‘l(-y

genotypes. . —
Genotype 0, 0, Oy 7 7,

—

Line 3 1105 . - - _ 2320-1563
Line§ ; . . - 407
Line 10 . . 1245 2713 - -

Line 17 a . . " .

Line 24 a 1566 - . .

Line 25 5 1679 - - 2453

Line 26 . p 872 IR13 -

G126 2 - - 1917 -

1, 2159-1511 s . -

I, 2089 . 4 - i

I, ] ] : . )

1, ]
MAR 19 A 1208

" 231

- - 30092 2169

Gizn 131 1186 3304

—_&___—-*.‘___.—_—__‘__H_ s ——

The negative markers can be used as indicators 1o discard the newly
bred line 24 as it designed in the lowest yielding barley group and had a
negative marker (1032 bp) for Z,, operon primer, The two Z, operon primers
differentiate hulles graing barley genotypes by five positive markers for
drought tolerance and net blotch disease resistance as shown in table (7-b).

Interestingly, many bands were shown to appear in the tolerant hulles
barley genotypes (Lines Ha, Hy and MARIT9A) Also, lig. (2) indicated the
presence ol similar bands in Zqand 7, operon primers, Hence, results of both
posilive and negative molecular sizeg (Table 7-b) against different primers
indicated that RAPD markers are dominant,

There is no way (o make linkage between (hese RAPD markers and
drought-tolerance or disease resistance genes. In othe
successfully used as RAPD markers lor the bes genotypes but not for the
stress-lolerance gene(s). Many invesligators developed l‘nm'kcrs for different
characters, e.g. Terzi (1997), Baum et al. (1998), and Strelchenko ef af
(1999).

The most reliable productive
after repeating the PCR (wo lime

(8).

r words, they can be

primers from a total fjve used primers
§ [0 insure the data were explained in table

The ', g A ¢ a1 ~ i
'he highest percentages of l’l?l)’m(ll‘phlc bands among all tested
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SO Wt O W aid S pdies Based ol RAPD iaikers
PO I ity s Wit developed by SPSS version-10

e ke system Dikstinet RATD Diiids were seoted, while weal
PO W e S Valies e Wete calenlatod Tetseen pairs
O I s e o stinpte ateltig coettieient (Hible 9,

Vsl e demdiogiam (kg 3 the studied Teen hailey
DT e ek e A s, e st grongs comptises the
Rl e peniony pes while e seeond one tnelides wl) Tiolles penolypes,
Phe st o was inthier divided o e sabpionps, The elosest
P bty Wi seored a1 and Hiel 7.

Moteorver, the dendiogram Wustiated D (2) based i RAPD
analy sbeebevessive B separating e 18 bardey peiolypes tnfo (o ingin
clinsters that separated the e ygses ol ey caryogists (intled and iilles
st} Pl clnater teher sepatated o two sib-cluaters, within the fist
sibietnader of Talles gatis vpe, e two blote aid ablote stiess toleranl
new I Bied e P and MartOA were grodped fogethier, These genolypes
shate the same peietie backgomd ¢ Fable 1),

PARLE Cn)e IRARD mnekers for the polymorphic primers with the two
contrasting hudled bacley genotypes in regard to dronght

(oleranee, -
Upervin e Mat ke /pi et Fusttive ALS.(by) Nepaltlve MS.Abp)
W, ) RIZANLE g
Uy 3 (03110176 K30 IRt RIE T
Ui 3 (KRERIRY A (033085 603
7\ ) i » oy
7 J AR (N (TR .
1ulal bl i ) 1

NS (b molecntar markes ' T

TARLE (7<h) RAPD markers for the polymorphic primers with the two
contrnsting hulles bavley genotypes in regard fo drought
(itermmee andd disense resistnced,

Operon primer | Markerfop | Positive ML) I:;.il.l(‘lln‘;:)
) | - 1138
0, ) . 1050-846-63
/i : 1879075 .
7 J VKT 100-836 | 3304
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Fig. (1). RAPD fingerprints of fife

El-Halfawy,

Kh. A. ¢tal,

M)

M1l

0,

Ja sy HIIHUIGU

Z4
1

L]

Lane If1; b the standard DNA maikor

lanes 1-15

random primers (02, 04, 0, Z,and 7).

TABLE (8). Polymorphism pe

reentages in the tested hulled

barley genotypes enerated by five 0f
|

Poly morphic bands
’ rimer \lnnu-unuphi\'
P bands
unique Nun-uniqur
____ﬁ__-———_m__\_\——.__h__
| 0, P4 6 9
h—\_____—\__“
" 0, 0 3 16
,_.*-_‘—M—\__m
———‘___h______h______
0 . J] 7 I(
< )
% : 3 T
— ——— | —_]
L\\
/s 1] 6 I
—vm———— — ]
\\\M\\ ;
Total i %
Z0) 03
R ——
S—
Feypti

M Desert Res 56, (2006)

i Genotypes 13 18, L7109
LI7, 124, 125 126
Gizar26, Hy 1y, 1, Hiy
Mat19A, P, and Gira
131, tespectivesy.,

en barley genotypes using five

)eron primers,

bl:::(;: Polymorphic %
17 §8 24
19 100
—)
18 100
—
16 875
|
17 100
—
&7 954
S

and hulles

. !
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Regcaled Digtance Cluster Canbine

0 5 10 15 20 25
Gexotype LA S Hesm—a=_ e S o= *
Line 10 --q—-——-
Line 17 -- ]_
Line14 -—q-———- <
Line 25 -—] i
Line 8 s=-=--eaa-
LiGEZE Sommmpemmmmemid i o o s o 0 i e 5 5058 S e St i e e
Clza 126 ——--
Line 3
H1

Mer19A ——oo--d 1

Fig. (2). Distribution of clusters on dendrogram of fifteen barley
genotypes using five random primers.

TABLE (9). Similarity matrix among the 15 barley genotypes based on
RAPD analysis.

) Line| Line| Line | Line | Line | Line | Line
Genotype

3|8 | 10 | 17 ] 24| 25 | 26 |G 120] Ha | He | 15 | Hiy MARTOA
Line 8 s06| - -

4

Line 10 | 806| 873 -

Line 17 |.851| 873| 100} - - - - - - - -

Line 24 |.806].8291 917 917 -

Line25 |.783|.806| 895 .851).980| -

Line 26 |.615]|.783| .783|.783 |.829| 806

G126 |.737[.806| .851].851 | .895| 873 | 938

, 132] 226 164 164|100 195 100 495 | - f - | - | - B N
I 034(.132 132|132 .067 | 100 | 132 100 | 806} - | - | - 5 B
H, 0671 164 286 226|164 ].195| 164 | 195 | 737851 - | - - | -
Hia ool 195 256 265 ].132] 164 | 195 | (164 | 615].873) 851 - - l =
Mar19 A 1.000] 100| 164 .164].100].132|.100| 132 589( 806 .917| 806 - l s
Py 1951 286 286] 226 | 226 ( 256| 286 | 316 783[.7601,7371 665 783 l :
Giza 131 | 007 |.164| 226] 220 | 100 | 132 .100 132 |.783].713 783\}5()() 737 ‘xjt)l

In summation, the results of this investigation provided some PCR-
RAPD based molecular markers associated either positively or negatively
with barley genotypes producﬁviuu'Thnlcoukibe used 1o enhance breeding
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376 El-Halfawy, Kh. A. ef al,

programs aimed to improve its drought tollerance i)(y pyrelumging ge.nes
con?rolling this polygenic character by the aid qum er-assnsje SeleC“O[.}_
It is feasible that more markers can be generated for drought tolerance if
more random primers were used. At ]c?ast, the RAPD marker c!eve]gped from
this study can consequently be used in any further study to identify stregs-
tolerant genotypes in barley or any other field crop. : ‘

This concept has been advocated by several investigators who stateq
that molecular markers have several advantages over 1he' traditional
phenotypic markers that were previously available to p]a_nl geneticists. They
offer great scope for improving the efficiency of conventional plant breeding
by carrying out selection not directly on the trait of interest but on molecular
marker linked to that trait (Abdelsalam et al., 1998 and Abdel-Tawab e/ al,
2003). In addition, this approach is more reliable, environment independent,
reproducible, rapid and cost-effective.
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