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ABSTRACT

This study reports ihe uevelopment and characteristics of Giza 2000, a sunsrior
new barley variety for the newly reclaimed lands and rainfed areas at the North Coast
region. |t was produced from a cross between the local variely Giza 121 and the Line
286/13/1 which was made in 1978/1979 season. In developing this variety, the check
cultivars Giza 123, Giza 124, Giza 125 and Giza 126 were compared with Giza 2000
and two promising lines as wel! as the regional check Rihane-03. For this purpose, 39
yield trials were conducted from 1998/1999 to 2001/2002 growing season under
rainfed condilions as well as under newly reclaimed lands.

The average yield of the new cultivar Giza 2000 recorded 3.51 ardab/feddan and
significantly outyielded Giza 126 under rainfed conditions with an average increase of
0.57 ardab/feddan, i.e. 19.38%. In the newly reclaimed lands, the average yield of the
new cultivar Giza 2000 significanlly exceeded the average of nalicnal check Giza 123
by 2.46 ardab/feddan (17.25%). The new variety combines the good characlerislics of
its parents which inciuding high yielding ability, early maturity, moderate resistance to
leaf rust and resistance to powdery mildew and net blotch. Molecular fingerprinting
utilizing PCR with 38 random 10mer primers was daone for the new variety in order 1o
be used as an appraisal when commercializing this variety and preserse the
breeder's rights. A number of 115 reproducible and repeatable bands were recovered
during PCR. Usefulness of this environment-independent molecular approach was
discussed.

Seed multiplication of Giza 2000 was started since 2000/2001 growing season lo
produce certified seeds which will be available to cover the harley production area in

EgypL
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INTRODUCTION

Barley is the main crop grown in a large scale in North Coast of Egypt. It is
also the main crop In the newly reclaimed iand and in soils with chemical
preblemns (saline soils} or where the irrigation water is limited. The total area
of barley in Egypt fiuctuated year after year according to the amount and
distribution of rainfall. The barley cultivated production area in the Nile Valley
has decreased, especially at locations where soil and irrigation is suitable for
growing other strategic crops, such as wheat On the other hand, the barley
production area has increased in the newly reclaimed lands under different
irrigation systerns. The harvested area reached 99,356 hectare in 2001/2002.
Barley yields have increased gradually over the past 50 years from 2.53 in the
sixties to 2.98 ton/ha in 2000/2001 season. The increase in barley productivity
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was mainly due to the release of improved barley varieties, which started
when the varieties Sahrawy, Bonus, Giza 117 and Giza 118 were released in
1955, 1950, 1958 and 1963, respeclively. All these varieties were resistant to
the main barley diseases and characterized by high yielding ability Later on,
crossing work was further intensified by the introduction of useful resources,
consequently, Giza 119, Giza 121, CC 89 and CC 163 were developed in
1973, 1975, 1877 and 1877, respectively. It should be clearly stated that
breeding work achieved forward step in the past 15 years by releasing the
varieties Giza 123 (for soil salinity and new reclaimed area), Giza 124 (for
heat stress), Giza 125, and Giza 126 (for drought stress condition}. These
varieties were characterized by their high yielding ability and exhibited gocd
performance under different erivironmental stresses.

Most progress in cultivar identification, so far, has relied only or a
phenotypic assay of genotype, i.e. morphological characteristics that require
extensive chservations of individuals (Wrigley el al, 1987). Factors like the
enyvironment, muitigenic and quantitative inheritance or partial and complete
dcminance virtually affect gene expression. However, DNA-based genetic
markers have been exiensively integrated into several plant systems and are
expected to play a very impertant role in the future of molecular genetics and
plant breeding. Over the last decade, the revolution of polymerase chain
reaction (PCR) technology has been initiated as a novel genetic assay based
on selective DNA amplification (Saiki et al.; 1988; Krawets, 1989; Innis et al,
1990). This assay relies on the enzymatic amplification of small DNA
fragments using single arbitrary cligonucleotide primers {usually 10 mers) for
cultivar identification.

The present work represents the procedures followed in developing the
new barley variety Giza 2000, which was characterized by its wide adaptability
and its high yielding ability under different environmentail conditions.

MATERIALS AND METHODS

Bahteem 52, Giza 117, and Giza 118 (Beecher) and Giza 121 were local
varietizs adapted o Egyptian conditions, but their popularity has declined
because of their susceptibility to leaf rust, net blotch, and low yielding ability,
FAO 86 was introduced from USDA and showed a good agronomic
performance and disease resistance. During 1969/1970 growing season, the
cross between Giza 117 and Bahteem 52 was performed at Giza Agric. Res.
Center. Inthe same season, another cross was made between Giza 118 and
FAQ 86. These two crosses were crossed together in 1970/1971 and
produced the cross Giza 117/Bahteem 52//Giza 118/FAQ 86. The purpose of
this cross was to combine the good characteristics of the four parents. The
cross Giza 117/Bahteem 52//Giza 118/FAQO 86 was crossed with the local
cultivar Giza 121 at Giza Agricuitural Research Station, £gypt in 1978/1979
growing season. The segregating material was handled according to the
pedigree method al Giza and Sakha Research Stations where it was exposed
to severe natural infection of leaf rust and net blotch.

The cross Giza 117/Bahteem 52/Giza 118/FAQ 86*Giza 121 was
compared along with promising material in early yield trials. As a resuit of
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these micra trials, the cross was promoted for further evaluation in Advanced
Yield Trials compared with the commercial varieties (Giza 123, Giza 124, Giza
125 and Giza 128) along with Rihane-03 {long term regional check cultivar)
and two promising lines {Table 1). For this purpose, a series of 15 and 24
yield trials were conducted. under rainfed conditions anc newly reclaimed
lands, respectively, in a randomized complete block design with 3 replications
during the period from 1998/1999 to 2001/2002. Agricultural practices for
barley were applied as recommended in each region.

Statistical analysis of data obtained was made using the methods oullined
by Gomez and Gomez (1284) The stability parameters suggested by
Eherhart and Russei (1966) were estimated for grain yweld of the tested
genotyces over all years end focations under study. One stability parameter
was eslimated ze the linear regression cocfficient b of a genotype mean on
the average of all genotypes in the particular environment. The other stability
parameter was deviation from regression S for each genotype.

Table {1): Name/cross and pedigree of the tested genotypes.

Genotype name Pedigree

Rihane '3 Long term check varely introduced from ICARDA

Giza 121 Giza 117/FAQ 86

Giza 124 Giza 117/Bahteem 52/ Giza 118/FAQ 88

Giza 125 Sister line to Giza 124

Giza 126 Baladi Bahteem/S0D 729-Paor 12762-BC

Line 1 {Giza 121 x Chaaran-Q1/ Deir Alla 106/3/Asse/Alhs/fApm)
Line 2 (MAF 102V olla/WW319 x Giza 118)

Giza 2000 Giza 117/Bahteem 52if Giza 11&FAO 86"Giza 121

DNA isolation

Leaf sample from 7-days-old seedlings of Giza 2000 was collected from
five plants to saturate poiymorphism within the variety and instantly frozen in
liguid nitrogen. DNA was extracted from 0.5 g of fresh tissue by the modified
procedure of Gawel and Jarrett {1991}, DNA concentration was measured by
UV-spectrophotometer at a wavelength of 280 nm.

PCR conditions

Thirty eight arbitrary 10 mer primers (primers AO4, BO1, B02, BO5, BOS,
BO7, BOS, B10, B1t, B12, B13, B14, B15 B186, B18, C01, C05, C0O8, C10,
€19, D07, D09, 010, 020, EG7, EQS, E18, 002, 005, 068, 010, G612, 018,
020, Z08, Z10, Z11 and Z£13 from Operon Technologies Inc., Alameda, CA
84501) were used for PCR based on the protocol of Williams et al. (1990).
The reaction conditions were optimized and mixtures (37.5 pl total volume)
consisted of 10 mM Tris-HCL, pH 8.8 at 25°C, 50 mM KCI. 1.5 mM MgCl2,
nucleotides <ATP, dCTP. d GTP and TTP {0.2 mM each), 0.2 pM primer, 50
ng template DNA and 1.5 units of Tag DNA polymerase (Promega).
Amplifications were carried out in a thermocycler (Berkin Elmer) programmed
for 37 cycles of 45 sec at 84°C, 50 sec at 36°C, 1 min at 72°C and ended with
8mnat72°C.
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Gel electrophoresis

Agarose (1.2%) gel electrophoresis was used in this study according to
Bzhieldin and Anmed (1924), A 1 kb plus DNA ladder was used as a
standard. The run was performed for one hour at 100V in Pharmacia
submarine (20 cm X 20 cm). Bands were detected, scored for molecular
weights and photographed by Gel Documentation System. PCR was repeated
twice for each primer and products that were generated at least twice were
considered reproducible, while those generaled only once were considered
arifacts and eliminated from the fingerprint. Band sizes less than 100 or over
5000 hp were also eliminated from the fingerprint that are usually
unrepeatable.

RESULTS AND DISCUSSION

Yield performance under rainfed conditions

A series of 15 yield trials were conducted at Mersa Matrouh (El-Mathani
and El-Negela), North Sinai (E-Goura and Raffah) and Sakha and El-
Noubaria (irrigated only once at sowing time} under rainfed conditions during
the period of 19959/2000 to 2001/2002 to evaluate eight barley cultivars and
lines. Drought is the main environmental problem occurred in the north
coastal areas. Table (2) shows the yield performances (ardab/feddan) of the
tested genotypes under the 15 yield trials. Highly significant differences in
grain yield were detected between genotypes as well as all interactions.

It is evident from Table (2) that grain yield significanily decreased from
4.26 ardab/feddan (at Raffah} to 1.69 ardab/feddan at El-Mathani (severe
drought stress). The new cultivar Giza 2000 exceeded the national check
cultivar Giza 126 in al! yield trials. In nine yield trials out of the 15, the yield of
the new cultivar (Giza 2000} exceeded significantly the national check cultivar
(Giza 126). Table {2) also presents the average yield in ardab/feddan for the
tested lines and the check combined over years and locations. The combined
analysis of tested genotypes over years and locations showed that Giza 2000
significantly exceeded Giza 126 in grain yield, with an average increase of
0.57 ardab/feddan, i.e. 19.4%. Under severe drought stress occurred at both
El-Mathani and El-Goura. the new cultivar exceeded significantly the national
check culivar Giza 126 by abcut 0.38 and 0.41 ardab/feddan, i.e. 23.8 and
23.8%, respectively.

Yield performance in newly reciaimed lands

Table (3) shows the average grain yield in ardabifeddan for the tested
genotypes in 24 experimental yield trials representing different agro-climatic
zones in Egypt during the period starting from 1558/1999 to 2001/2002. The
experimental sites included E!-Noubaria {calcareous soils), Sakha (diseases
problems), El-Gemmeiza {optimum conditions), Mallawy (heat stress and
aphids problems) and El-Hamoul, and El-Serw (soil salinity). The 24 yieid
trials performed included four barley cultivars (Giza 123, Giza 124, Giza 125
and Giza 126), three promising lines and the long term regional check cultivar
{Rihane-03), Table (1). Analysis of variance presented in Table (3) shows
highly significant differences among years, locaticns, genotypes and all types
of interactions.
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Table {2): Average yield in ardabifeddan for the tested genotypes
evaluated under rainfed conditions during 1999/2000 through

2001/2002.
Season and Variety Location
199972000 El-Mathani  El-Megela El-Goura Raffah Sakha* Mean
Rihane-03 1.48 2.15 1.78 4,75 142 2.72
Giza 123 182 2.31 178 337 369 258
Giza 124 219 207 172 4 55 2.36 258
Giza 125 2.14 2,65 202 4.25 282 2.76
Grza 126 1.82 275 1.88 408 3.83 2.87
Line 1 208 1.98 172 5.03 415 3.00
Line 2 185 1.66 2.00 389 227 2.54
Giza 2000 255 2.83 245 4.97 468 as2
Mean 199 2.30 192 4.35 3183 282
2000/2001 Ei-Mathani El-Negela El-Goiira Raffah KNoubaria® Mean
Rihane-03 1.65 270 175 321 4.44 275
Giza 123 176 236 1.68 4.06 562 310
Giza 124 157 2.47 1.87 4,16 507 303
Giza 125 i 1.54 2.76 1.42 353 5o 2.83
Giza 125 1.55 2.38 178 4,08 4.24 2.80
Line 1 1.53 273 1.51 3.38 3.38 2.51
Line 2 146 2.69 1.64 4.25 557 312
Giza 2000 1.62 294 200 4.22 5,92 334
Mean 1.59 2.63 1.70 KR 4.91 2,95
2001/2002 Ei-Mathani  El-Negela El-Goura Raffah  KNoubaria® Mean
Rihane-03 1.42 261 1.61 3.04 569 2.87
Giza 123 1.25 227 185 4.51 5.74 3.14
Giza 124 181 2.29 143 4.81 5.42 IN
Giza 125 1.30 2.02 187 482 4 81 292
Giza 126 1.44 220 1.56 4.58 5.86 315
Line 1 1.61 2.5 2.01 4.27 553 318
Line 2 1.43 2.39 1.66 4.28 515 298
Giza 2000 1.78 2.85 1.97 577 6.04 3.68
Mean 1.48 239 1.76 4.51 5.52 313
Average of genotypes over years
Rihane-03 1.51 288 1.7 167 4 52 278
Giza 123 161 2 1.80 3.80 5.02 295
Giza 124 179 2.28 1.57 4.51 4.29 2.91
Glza 125 1.66 2.45 1.77 433 4.14 2.87
Giza 126 1.60 2.44 1.73 4.25 -.68 2.94
Line 1 1.74 2.41 1.75 4.23 4.35 2.90
Line 2 . 1.58 225 177 4 14 466 286
Giza 2000 1.08 291 214 499 5.55 351
Mean 163 244 179 425 4 65
LS.D.at 5% 1%
tor Year Y 0.13 N.S
Location L 0.29 0.32
Location (YearlLY 0.34 0.18
Genotypes G 0.21 0.29
YG 0.37 0.43
LG 0.54 0.67
LGY 0.8 1.09

* Supplied with sowing irrigation and |eft under rainfed conditions.
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Table (3): Average yield in ardabifeddan for the tested genotypes
evaluated under six different locations during 1998/1399

through 2001/2002,

Locsizn
Genotype Mean
El-Gemmeiza Sakha Mallawy El-Noubaria ElRHamoul* El-Serw”

1996/1399
Rihane-02 16.28 18.81 20 82 17.27 878 14 36 1572
Giza 123 17.97 19.60 19.95 14,14 675 14.8% 15.57
Giza 124 17 B3 1645 2348 17.23 10.36 13.76 15.47
Giza 125 14 43 20.16 20,22 19,90 742 16.51 16.44
Giza 126 16.51 18,73 21,42 20.5¢ .57 16.51 17.22
Lina 1 17 65 1831 2214 18.18 7483 16.22 15,57
Ling 2 20.07 19.75 19499 12.48 780 13.82 16.82
G1za 2000 2031 2250 2359 20.87 10.34 16.28 19.05
Mean 17 59 19.05 2150 17.71 8.61 1518 165,61
19992000
Rihane-03 17 &7 16,34 20.94 11.88 982 1220 13 14
Glra 123 20.44 20.22 21.06 18.23 7.42 1142 18.47
Giza 124 24.77 1777 18.39 14,40 B.85 10.05 15.87
Giza 125 23.07 17.83 21.54 17.50 B.73 11.25 16.65
Giza 126 22.92 19.81 20.54 1512 5.92 11.49 16.85
Ling 1 2.4 17.23 18.31 2027 £.94 293 15.85
Line 2 23.24 16.51 17.43 18 44 7.78 9.18 15.51
Giza 2000 24.99 18.75 19.75 1872 1.7e 12.32 17.22
Mean 22.44 18.18 15.93 17.07 B.42 10.98 1817
20002001
Rihane-03 2221 16.63 14.96 14.85 4.19 1017 13.84
Giza 123 209 13.88 13.28 15,35 287 8.88 12.53
Giza 124 19.21 1412 18.39 1778 518 10.29 1282
Giza 125 24.24 18.75 18.91 1718 5.9 10.53 15.50
Giza 128 19.84 15.20 153.80 17.83 3.05 8.02 13.28
Line 1 1868 15.68 1592 1598 4.07 857 13.32
Line 2 2291 13.76 15.80 15,56 3.95 B 14 13 36
Giza 2000 23.59 16.79 17.59 19.03 5.51 07T 13.68
Mean 2145 15.80 16 08 16 70 427 9.54 13.94
2001/2002
Rihane-02 16.63 14.77 16.83 13,52 6.80 787 1270
Giza 123 17.60 15.98 18.12 11,42 5.06 873 12.48
Giza 124 17 35 14.34 17.57 11.30 7.23 778 12.70
Giza 125 18.32 16.24 18.00 1232 6.39 7.35 5310
Giza 126 17.58 15.94 1717 10,85 6.69 N 12.72
Ling 1 17.43 15.19 16.72 11.33 8.55 V.78 i2.5¢
Line 2 19 68 14.84 15.90 13.40 579 B.0g9 12.95
Giza 2000 20.43 18.27 18.35 15 43 7 5.83 1474
Mean 18.20 1569 17 08 12 42 6.44 6.08 12.99
Avarage of genotypes over aeasons
Rihane-03 1817 18 14 18.35 14 88 T.43 11.10 14.35
Giza 123 18.23 17 44 17 .61 1478 5.53 10 88 14.26
Giza 124 19.a7 1567 19.20 1518 7.90 10.47 141
Giza 125 20.02 1775 18 67 18.72 6.98 1141 1543
Giza 128 18.21 17.42 18.74 16.04 ) 11.08 14.97
Line 1 19 04 16.60 1827 18 44 6.35 10.65 14.56
Ling 2 21.5% 18.22 17.33 15.22 6.33 9.0 14 41
Giza 2000 22123 15.83 18.92 18.51 766 12.08 16.72
Mean 1952 17.13 18.65 1597 B854 1095
L53D & 5% 1% 5% 1%
for  Yaar Y 049 0&d ¥G N§ NS

Localon L 059 158 LG 168 NS

Locayon (Year) LY 118 1.57 LGY 33 N3

Genotypes [+ Q&3 060
* Saline soils.
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The average yield (ardabi/feddan) ranged from 6.94 (at El-Hamoul, saline
soils) to 19.92 (at El-Gemmeiza, optimum conditions). Itis clear that grain
yield is seriously affected by soil salinity.

The new cultivar Giza 2000 exceeded the national check cultivar Giza 123
in all yield trials except at Sakha and Mallawy in the second season
(1998/2000).

The yield of the new cultivar Giza 2000 ranged from 7.66 (at El-Hamoul) to
22.33 ardab/feddan (at El-Gemmeiza} with an average of 16.72 ardab/feddan.
The respective values for Giza 123 were 5.53, 19.23 and 14.26 ardab/feddan.
Out of the 24 vyield trials, the yield of the new cultivar Giza 2000 significantly
exceeded the national check cultivar Giza 123 only in eight yield trials. The
combined analysis over years and locations showed that Giza 2000
significantly exceeded Giza 123 in grain yield, with an average increase of
2.4€ ardab/feddan, i.e. 17.3%

Table (3) also presents the average yield in ardab/feddan for the tested
lines and the check combined over years and locations. The combined
analysis of tested genotypes over years and locations shows that under
severe drought slress occurred at both El-Mathani and EI-Goura, the new
cuitivar significantly exceeded the national check cultivar Giza 126 by about
0.38 and 0.41 ardabffeddan ie. 23.8 and 23.6%, respectively. It could be
noticed that Giza 2000 gave belter yield than the other genotypes under
saline soils. It exceeded the national check Giza 123 by about 2.13 and 1.10
ardablfeddan, i.e, 27.81 and 9.11%, in respective crder.

Yield stability

A knowledge of genotype x environment interactions led to successful
evaluation of stable genotypes which could be used in future breeding
programs. Stability parameters for grain yield of the tested genotypes were
estimated by the method described by Eberhart and Russell (1966), who
defined the stable genotype asthe one which had a regression coefficient of
1.0 and no deviation from regression mean sguare. An ideal genotype would
have beth ahigh average performance across a wide range of environments
plus stability.

Table (4) indicates superiority of the new cultivar Giza 2000 as compared
with the national checks Giza 123 and Giza 126 under rainfed condilions,
newly reclaimed lands as well as alf combinatiens of yield trials. Furthermore,
the wider range of performance (2.71-26.74 ardab/feddan) may promise
better yield. Slopes of regression on environmental indices did not differ from
unity {b=1) for Giza 2000, on the mean time, 3 value was significantly
different from zero, which proved the stability of the new cultivar Giza 2000.

Diseases reaction

The results presented in Table (5) show the reaction of the tested
genotypes to the major barley diseases, i.e. powdery mildew, leaf rust and net
blotch. It is clear from the table that the new cultivar Giza 2000 exhibited
moderate resistance to leaf rust and resistant to both powdery mildew and net
biotch.,
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Based on performance lests and agronomic characteristics of the new line
Giza 121*Giza 117/Bahteem 52//Giza 118/FAQ 86, it was recommended to
be released in 2000/2001 as a new variety designated as Giza 2000. Giza
2000 could be recommended for both rainfed and newly reclaimed lands,.
The cultivar proved to be wide adaptable and can be used under a wide range
of environments.

Table (4):Means performances of the studied genotypes under rainfed
conditions and newly reclaimed lands as well as stability
parameters over all locations and years.

Yield |ardabifed) Stability paramater |
Genotypes Environment

Min. Max.  Ayg, X b 5'd CD
Rihane.03 Rainfed © 122 603 278

930 092 118 0.96
Mewland® 394 2377 1435
Giza 123 Rainfed 118 614 235

8481 g.87 1.02 .87
Mew Land 371 2233 1418
Giza 124 Rainfed 0.91 58¢ 2.03

1017 0.97 100 057
New Land 483 2573 14
Giza 125 Rainfed 122 536 287

10.60 108 092 0.98
MNew Land 506 2584 1541
Giza 126 Rainfed 1.35 7.08 2.94

1034 101 a.7s n.gg
MNew Land 288 2452 1497
Line ¥ Rainfed 1.34 B.44 240

1007 098 0865 098
MNew Land 103 2308 1458
Line 2 Rainfed 1,235 5.96 z.88

9.98 099 1.z@ 1=}
Newly Land 371 2497 1441
Giza 2000 Rainfed 1.52 5.48 2,51

11.64 1.09 0.34 099
Mewly Land 516 2674 1872

' CalculaivG from 3 serles of 39 yleld trials conduced unde: fzinfed areas and newly
reclaimed lands duting the period from 1998/1999 through 2001/2002.

1 Galculabed from @ series of 15 yield trlals conduced under ralnfed areas during the
period froim 1989/2000 through 2001/2002,

3 Calculated from a series of 24 yield trials conduced on newly reclaimed lands during the
period from 1958/1999 through 2004/2002.

Table (5):Reaction of the tested genotypes to the major barley diseases.

Genotype Powdery mildew Powdery mildew Leaf rust Net blotch
{seedling stage] (adult stage)

Rihane-03 MS M3 s s
Giza 123 MR MR MS s
Grza 124 MR MR MS MS
Giza 125 R R M5 MS
Giza 126 R R S R
Line 1 MR MR MS MR
Line 2 MS MS MS MR
Giza 2000 R R MS R
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Seed Distribution of Giza 2000
Increasing foundation seeds of Giza 2000 started since 2000/2001 and will
pe incieased in 2002/2003 as cerified seeds to cover parts of the barley

growing area in Egypt.

Mclecular fingerprint of Giza 2000

The entire fingerprint of this cultivar using the 38 primers was shown in
Figure (1) and illustrated in Table (6). Reproductive PCR products were
shaded in the table. The number of bands generated during PCR ranged from
1 (D09) to 5(E19 and 210). The size of PCR band ranged from 114 to 4547
bp. PCR products less than 100 and over 5000 bp were excluded from the
fingerprint because PCR reaction with these short primers should generate
producis within this range. The total number of generated bands cross the
38 primer and the three replicates was 234, only 115 of them were
reproducible. These bands with certain molecular weights for certain primers
should be developed for each PCR reaction in arder to detect fingerprints of a
given genotype )

The unslable bands were suggested to result from the formation of
artificial heteroduplexes between multiple amplified fragments (Wenger and
Nielsen, 1991), or from non-specific amplificalion. He et al. {1992) described
that these artifacts were minimized on the gradient gel, where the latter
contrgls  the consistency of PCR  products by denaturing artificial
heteroduplexes.

However, Yang and Quiros {1893) reported that RAPD technology
provided a new alternative for cultivar identification in celery. The advantages
of DNA-based pedigree assessment have been, recently, demonstrated in
maize (Marsan ef af.,, 1992) and barley (Bahieldin and Ahmed 1994).

Fingerprinting of newly developed cultivars is important in which it can be
used as an appraisal when commercializing these cultivars to preserve the
breeders rights. Comparison with the available germpiasm to develop
cultivar-specific RAPD (random amplified polymorphic DNA) markers is
ancther important appreach to trap the material mix mistakenly happened
during seed storage. Sesides, mclzcular merkers for agronemically imoortant
characleristics can be detecled. Cultivar identification in Egyptian barley was
recently done by Bahieldin and thmed (1994) ulilizing six cultivars. As a
recommendation, all Egyptian barley germplasm ought to be characterized on
the structural as well as functional level in order to detect andfor isolate
valuable gene (s} for subsequent improvement of Egyptian barley for yield
components, and virus, fungus and insect resistance following conventionat
breeding as well as genetic engineering.
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R, B 9 10 11 12 13 14 15 16 17 16 15

Ry

R;: : : 7 B 9 10 11 12 13 14 15 16 i 17 18 19
R:

Ra I 12 13 14 15 18 19
Ry M 20 a1 22 23 24 25 26 27 23 28 30 . 31 32 33 34 36 36 37 M

Figure 1.Photographs of PCR fingerprint of the new barley cultivar Giza 2000
with 38 different random 10 mer primers in three replicates (Ry, Rz and
R;). Numbers represent primer ¢codes shown in Table (6). M refers to 1
kb plus DNA ladder.
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Table 6.PCR fingerprint of the new barley cultivar Giza 2000 with 38
different random 10 mer primers in three replicates (Rq, R; and
R

a)-
Lane | Prirmer Band] R, R; | K, Lane [Pamer Band| R, R R
Mo | name | no {bp) (bp} (b} No. | name | no. (bp) {bp) (bp)
9 AD4 112429 2718 |1 B13 1743
2 |1789 1715 1565 1336
3 921 986 832 1 576 §21
4 565 513 2 721 784
2 B01 2315 12 | Bi% f 2413 2402
1 1270 1140 2 1461 1408
2 | 983 1012 932 1193
3 781 523 570 3 761 802
[ 4 | 447 346 [ 877
3 R T |3206 3747 513
2781 13 B15 2685
C 2 {oamp | 2357 1872
3 |1536 1514 1408 1424
L4 gss 850 1 |1085 1082
€8l 2 | 89§ 889
480 3 | Eeg 03 44T
| 4 B35 3129 14 B16 1 2300 2402
2681 2 1723 1695
1 2173 1982 | "2 1111
1742 4 a70 BaAS
2 |1583 1553 1408 540
1307 15 B18 2300
977 1 1641 1791
3 755 567 2 121 1M1
545 3 | 774 383 633
348 16 co1 1 1766 1565
5 808 3020 2 1241 1171
2357 3 |885 1021 932
1 1864 18935 1791 72
1335 588
2 |t055 1092 1000 288
B27 327
(] BO7 1965 17 Co5 1900
1650 [ 1521
1455 1 1230 12M
1255 2 859 1000
1 1051 954 3 | 774 £72
2 863 782 743 18 [oef] 1 [1275 1185 1202
3 BE0 582 555 b4b
7 08 3341 761
2088 2 504 585
1695 301
"1 1379 1202 1& ] . R
2 | 788 800 1 1052 1026
] B190 4118 2 | GBB 743
3220 514
1 1708 1743 a4
I 1336 [ 287
2 | 983 1140 201 €19 2342
878 1 |1587 1419
g B11 1 1365 1535 2074 2 (1101 1284
2 1738 1477 1650 3 | 840 897
| 1083 4 | 787 704
a59 21 047 2000
3 8086 540 1 [1380 1162
10 B12 1 1918 1791 2 | 930 a73
1036 2 764 T04
2 |8 821 704
508
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Table 6. Cont.

Cane [ Pnimer | Band R, Hs R Lane | Frimer | Band Ry R; Ry
Ne. | name | no. {bp} {bp) tbpy | N | name | no {bp) {bpl (b}
22 [STeE] 1825 30 | 009 2578
1407 1201
178 1 | 1188 1105 1000
1 528 460 2 833 a7 g1
23 D1e [ -1 [135%0 7301 743
2 | 970 1094 877 3 | 010 1732
3 735 678 B27 1366
4 424 4 489 1 1000 1140
125 2 | 788 685
24 D20 4381 545
738 3 376 239 22
1845 A2 12 1563
1524 1350
1237 1189
1 121C a%4 700
ary 1 417 4569 578
2 |e81 685 2 250 334
3 468 537 464 33 018 1339
4 344 310 1 1078 M7
222 2 T 723 850
25 ED7 4391 605
62t 454
1802 162
1650 34 Q20 2376
1 |14B7 1407 1338 1492
1150 1 | 1215 1025 1082
2 T50 827 932
3 655 B85 2 667 743
228 3 561 650
26 =) 4547 4 347 286
Jz212 35 208 2756
1 |1487 1408 2342
1221 1420
1000 1 1252 1267
2 | 681 783 2 |1040 g11
545 3 867 az7 27
3 335 274 4 461 530
27 K] 4269 310
3645 36 710 1 2442 2269 2191
1650 2 |45 1455 1408
1 |1050 1000 3 1000 1171
2 838 850 4 a81 977
3 | 642 8as5 857 786
4 403 500 454 5 449 500 500
5 288 274 239
25 [vvrd 4138 37 211 1 1650 1524
3532 1159
2632 2 808 805 782
1945 640
1672 k] 488 530 488
1403 4 400 268
1 |1202 1171 38 17713 1 051 g2t
2 947 932 805
B42 2 813 545
500 3 390 372
29 Q05 2953 200
2181 4 114 145
1841
1 1082 1026
BOS
L2 | s5m 484 513
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