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Abstract

A field experiment including fifty barley (Hordeum vulgare L.)
genotypes from different sources selected from local and exotic materi-
als was conducted as Preliminary Screening Nursery (PSN) at five loca-
tions in the North Coastal area. Each entry was planted in four-row plot
with two replications. The other experiment named Local Barley Yield
Trial (LBYT) including 24 barley genotypes was grown at three locations
in the Northwest coast and two locations in North Sinai under rainfed
condition in 1994/35 growing season. Each entry was planted in six-row
plots with three replications. In addition to these two experiments, eight
advanced barley genotypes which have been selected a year before from
LBYT for being high drought tolerant and stable in production under low
rainfed areas were grown in a field experiment, Advanced Bariey Yield
Traial (ABYT), in larger scale at five locations in the North Coastal area
under rainfed condition. Results showed that in the first experiment
(PSN), none of the genotypes in this experiment exceeded the old check,
G.123 or the new check, G.125 in GY significantly. However, three high
yielding genotypes with high stability of production under different envi-
ronments were identified in each of LBYT and ABYT experiments. Giza
126, the new drought tolerant cultivar proved to be superior in GY, BY,
SY, and exhibited wide adaptability across different environments under
rainfed conditions. In general, it seems that high grain yielding geno-
types, to a large extent, give high biomass or straw which is a favorable
product to farmers (Bedouins) that can be used as forage or as animal
feed or grazing especially during severe droughty seasons. These results
are encouraging to the breeders, not only to develop high yielding barley
cultivars, but also for high adaptability under wide range of environments
to maintain stability of production under these very unpredictable condi-
tions.
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INTRODUCTION

Barley production area in Egypt is located mainly in the North Coastal region
under rainfed condition and in some area under sprinkler irrigation in the newly re-
claimed lands. Most of these area are planted with local types of barley which are
low yielders and are more vulnerable and sensitive to diseases and insects than the
improved recommended barley cultivars. Therefore, using drought tolerant barley
varieties having high levels of disease and insect tolerance in such area should have
great advantage over the traditional farmers' varieties. Noaman et al. (1989 and
1990 a and b, and 1993) concluded the possibility of having some barley genotypes
that have high yielding potential under mild and severe drought stress with high av-
erage stability.

Although the genetic yield potential of a crop is determined by its genetic
make-up, the measured yield potential, i.e. the maximum observed yield, is a char-
acteristic of both the genotype and the surrounding environment. However, yield po-
tential of a crop or genotype should be defined as the maximum yield attainable un-
der a given environment in which several factors make up the environment of a crop
and determine its maximum yield. In this regard, Eberhart and Russel (1966) calcu-
lated a parameter called environmental index for each of the environments used as
the mean of all varieties at one environment minus the grand mean of all environme-
nts of the trials. They concluded that both regression coefficient (b) and the mean
square of the deviation from regression (s2d) are good parameters for measuring
stability of a variety. Thus, the perfect stable variety will be the one with b = 1.0
and s2d = 0.

The objective of this research was to identify and develop barley genotypes
having high yieiding potential with high stability of production under rainfed condi-
tions in which water deficit is the most limiting factor.

MATERIALS AND METHODS

A field experiment including fifty barley (Hordeum vulgare L.) genotypes from
different sources selected from local and exotic materials was carried-out as Pre-
liminary Screening Nursery (PSN) at five locations in the North Coastal area (3 in
the NWC; Sidi Barani, EI-Mathani, and El-Kasr and 2 in North Sinai, El-Gora and Ra-
fah) during 1994-95 growing seaon. Each entry was planted in four-row plots 3 m
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long and 20 cm apart in a randomized complete block design with two replications.

The second experiment named Local Barley Yield Trial (LBYT) including 24
barley genotypes was grown at three locations in the Northwest, El-Kasr Farm
(Marsa Matrouh Agric. Experiment Station), El-Mathani and Sidi Barani (West of
Matrouh), and two in North Sinai (Rafah and El-Gora) under rainfed condition to rep-
resent wide range of variability of the environments and other agro-climatological
parameters such as soil type, soil fertility, precipitation, temperature, etc. Each
entry of LBYT was planted in six-row plots, 3 m long and 20 cm apart where the
outer two rows were used as borders while the inner four rows for yield evaluation.
The experiments were ‘laid down in a randomized complete block design with three

replications.

In addition to these two experiments, eight advanced barley genotypes which
have been selected a year before from LBYT for being high tolerant and stable in
production under low rainfed area were grown in a field experiment, advanced Bar-
ley Yield Trial (ABYT), in larger scale in the North Coastal area under rainfed condi-
tion as a final step of releasing the best genotypes out of these eight promising lines.
Each entry was sown as broadcast in 3.5 x 3 m plots with three replications in RCB
design. Names and pedigree of the above mentioned experiments are presented in
Tables 1 and 2. The seeding rate of all experiments was 35 kg seed/fed (83.3 kg/
ha). No irrigation or fertilizers of any kind was applied to the plots.

Standard analysis of variance using least significant difference was per-
formed (Steel and Torrie, 1980). In the analysis of the data, the varieties were
treated as fixed variables, while environments were considered as random varia-
bles. In addition, standard analysis of variance and combined analysis overall envi-
ronments for estimating stability parameters were performed according to Eberhart
and Russel (1966).

Data recorded and abbreviations used in the text

Biological yield (BY): Weight of biomass (grain yield + straw) per plot in grams con-
verted into kg/ha.

Grain yield (GY) : Weight of clean grains of plot in grams converted into kg/ha.

Straw yield (SY) : Weight of straw of plot in grams converted into kg/ha by sub-
tracting grain yield from biological yield.
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Table 1. Names and pedigree of Preliminary Screening Nursery (PSN) of barley gen-

otypes grown in the North Coastal area under rainfed conditions, 1994/95.

Ent

Name/Pedigree

uhwn =

[}

10
11

12
13

14
15

16

17
18

19

20

21

22
23

24
7]
26
27

28

Giza 123

Giza 124

Giza 125

Giza 126

Pld 10342//Cr.115/Por/3/Bahtim9/4/Ds/Pro/5/WI2291/6/Badia

ICB86-0545-0OAP-3KSR-1KSR-OGZ-OKSR

PId 10342//Cr.Por/3/Bahtim9/4/Ds/Pro/5/WI2291/6/Badia

ICB86-0545-0AP-3KSR-2KSR-OGZ-OKSR

PId 10342//Cr.Por/3/Bahtim9/4/Ds/Pro/5/WI2291/6/Badia

ICB86-0545-0OAP-3KSR-2KSR-OGZ-OKSR

Arar/4/CM/3/Api/CM67//Mona ICB86-0711 -OAP-3KSR-1KSR-OKSR

Arar/4/CM/3/Api/CM67//Mona 1CB86-0711-OAP-3KSR-2KSR-OGZ-OKSR

Pm B/Aths/BC/3/80-5145 ICB86-0746-OAP-2KSR-OGZ-OKSR

Nigrate/5/WI2198/4/Avt/Ki//Avt/Toll/3/B2/Vt

ICB86-0329-0OAP-2KSR-IGZ-OKSR

Arar/Lignee 527 ICB85-0625-6AP-OAP-29 APH-OAP

MD ATL/CM5S-3W-B/6/MD ATL/CM-B-4-2-1-B-B/5/Cer/Por//Tb/3/
Pro/4/DL75 ICB85-0587-5AP-2AP-2TR-5AP-OTR-OAP

Arar/Lignee 527 ICB85-0625-6AP-OAP-18APH-OAP

Harma-02//11012-2/Mzq/3Arar/4/Harma-02//11012-2/Mzq/3/Lingee
5271CB85-1152-2AP-4AP-OAP-OTR-2AP-OTR-OAP

Harma-02//11012-2/Mzq/3/Arar/4/Harma-02//11012-2/Mzq/3/Lingee
527 ICB85-1152-2AP-5AP-OTR-1AP-OTR-OAP

As46//Deir Alla 106/Strain205 ICB85-0383-1AP-4AP-OTR-1AP-OTR-OAP

Apm/RL/4/Api/EB 489-8-2-15-4//Por/U.Sask. 1766/3/Cel/Cl 0309-2

ICB84-0675-1AP-0AP-15APH-OAP

Api/CM67//Mona/3/DI//Asse/CM65-1 W-B/4/Assala-02

1cB84-0225-2AP-3AP-OTR-1AP-OTR-OAP

Giza 121/Cl 06248/4/Apm. 1B65//11012-2/3/Api/CM67//Ds/Apro/5/
Aths ICB85-0177-2AP-4AP-3TR-2AP-OTR-OAP

Tern 78/4/Api/CM67//DL71/3/Maswi/Bon

ICB84-0545-1Ap-OAP-6 APH-OAP

Gerbel(C)/3/Harbing/Avt//AthsICB85-1003-4AP-1 AP-OTR-4AP-OTR-OAP

Kenya Research/Belle//As46/Aths*2

1cB85-0229-1AP-3AP-OTR-2aP-OTR-OAP

Badia/Assala-02 ICB85-1117-2AP-2AP-2AP-OTR-2AP-OTR-OAP

Lignee640/Bgs//CellCB82-0440-2AP-OAP-19AP-OTR

Rihane/Badia

ICB82-0902-0AP-OAP-OAP-10AP-OAP

Quinn/Rihane//Quinn/Lignee 640

ICB83-1134-0AP-OAP-OAP-4AP-OAP

M64-76/Bon//Jo/York/3/M5/Galt//As46/4/Hj34-80/Astrix/5/CN42/

Cl Q7772//Fun/3/Fun/Tch/4/Fun/Ki ICB84-1498-1AP-4AP-1AP-OTR.
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Preliminary Screening Nursery, 1994795 (Cont'd)
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Ent Name/Pedigree
No
29 Bco.Mr/Avt//Cel/3/Line 257-14-4/Rihane's'-5

ICB84-0688-1AP-3AP-OTR-4AP-OTR

Lignee 527//Aths
CYP-3191-0D-1AP-3AP-O1TR-3AP-OTR-OAP
80-5013/5/Cr. 115/Pro//Bc/3/Api/CM67/4/Giza 120
Lignee 527/NK 1272

Chaaran-01/3/Arizona 5908/Aths//Bgs
ICB79-1328-0SH-2AP-3AP

(34 MSU, Giza 89/90)

Acsad 618

7-INC-TH90

10-INC-TH90

6-MaltB-IN-92

9-MaltB-INC-92

Rihane//BC/Coho
ICB83-1488-2AP-OAP-1AP-1APH
Avt/Aths//Matnan-05

ICB85-0782-0AP

L.91-5 Unknown (No.30, Expt |, Sakha, Strees Prog.)
Nigrate/5/W12198/4/Attiki//Avt/Toil/3/82/Vt (Sel. 2.2)
ICB86-0329-0AP

L 6R-93/1

L 6 R-93/2

M 88-599 (Rasmusson, 1993/94)

M 88-598 (Rasmusson, 1993/94)

M 60 (Rasmusson, 1993/94)

M 88-11 (Rasmusson, 1993/94)

M 66 (Rasmusson, 1993/94)
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Harvest index (HI) : Grain yield divided by biological yield.

RESULTS AND DISCUSSION
1. Preliminary Screening Nursery (PSN)

Table 3 shows the means of BY, GY, SY, and HI of fifty barley genotypes
grown at five locations in the North Coastal area. Significant differences (P<0.05)
for GY were detected among genotypes at all environments (Table 3). Wide range of
variability in GY was observed among different locations ranged from 260 kg/ha
(entry No 25 at El-Gora) to 5275 kg/ha (entry No 22 at Rafah). The varietal aver-
age for GY at the five locations were 468, 1319, 2206,923, and 2240 kg/ha for
Sidi Barani, El-Mathani, El-Kasr, El-Gora, and Rafah, respectively. Grain yield at
Sidi Barani was the lowest of the'five whereas Rafah and El-Kasr gave the highest
GY values.

On the other hand, By and SY followed similar trend with El-Kasr having ttre
highest By and SY compared to the other locations. The differences observed among
locations for most of the characters were significant (P<0.05). Harvest index, how-
ever, was highest at Rafah (0.374) and was the lowest at El-Kasr (0.14), that is
because BY at El-Kasr was very high (10477 kg/ha) compared to other locations
which reduced the HI values accordingly (Table 3). These results are important to
the Bedouins who are looking for both BY and SY which are as important as GY and
sometimes are more important than GY where there is droughty season. Thus, our
em phasis in barley breeding program is to breed and develop barley genotypes hav-
ing both high GY and high SY under these conditions in order to satisfy farmers'
needs.

Table 4 shows the mean of BY, GY, SY, and HI of 50 barley genotypes in the
PSN trial combined over locations in the North Coastal area. It was concluded that
none of the genotypes in this experiment exceeded the old check, G. 123, in GY sig-
nificantly with % increase ranged from 0.6 tto 10%. However, By and SY which are
as important as GY especially in some locations where severe drought occurs
showed that genotype No 16 had the highest value of these two traits with relatively
low GY compared to G. 123. This indicates that this genotype could be used for feed
especially under severe drought stressed area for grazing and/or for straw feeding.



NOAMAN, MM. etal.

1026

ol vy &Sy 20v ovl §'9v 828 9Uv 1’62 v9L L0 o€l veL S8 ¥'SZ  YLE €y 8S2 PSE  L'PZ  %AD
SO0 4ESE 26l 1E6Y 600 9Ll 186 €02 2L 9L4Z L9l 92 2LO  6lEZ  £49 922 SIO  v2L 19 686  OS1
LE0  l06E  ¥0ZZ 9019 €0 868l €26 2282 120 €928 €022 /L/p0L 2€0 8662 6LEL LlEY LE0 86EL  8v9  9p0Z X
ov0 0zzz OESL 0S.E 8€0 0SlZ O O0SE 220 2504 €502 90l6 OE0 66vZ L0l L2 9€0 L€zl 26L  b96L  OS
SE'0  Sig€2 082l S29E €60 S0z 09  000E Z1'0 04501 S822 SS8ZL BE0 186l lEZL  EIZE 2¢'0  sezl 849  ¥96L  6BY
9€'0 S€92 Ov2l  SLEE €€'0 082l SOS  0SZL Y10 €286 €Ll SOSLL 220 9S82 ¥lL L2S€ S20 ESOL  #.E 82vL 8¥
v€0  §/8L 000l S82 220 OLEL 008 000z 900 VEOE 209  Lb96 220 1ST 686  LLSE LE0  SEOL LS 909L  Zp
SE€'0 S8l 02EL  0SLE &0 S6¥L  S66 0002 ZI'0 6069 9v6 9882 ¥2C 2bor 82pl  0L09 220 9l LIS P96L 9
2€'0  0fb2 S202 0S29 220 sz8L o08LL S292 €10 1684 84LL 0288 €E€0 ¥29€ 1€8LL 9SES 020 82kl  LSE S8LL  SY
S€0 Seey 0z2z 0S29 €O SOSL SOL 00SZ  Zl0 L6E2L 9092 86GYL 620 pZ8E 0991 SESS  v20  OL6L €8S  G6VC b
€E'0  O0£0v SBZL  §48S 6£'0 02€Z 0SZL  00SE 620 S619 €SS2 8viB  PED 9ppZ EOEL  BVWIE LE°0 12EL 128 2vie v
S¥'0 060 SZZb 000LL OSO S6L OZLL 00SL 20 2vll 82vL 058 20 blE2 6€8  El2€  S20 9091 SSE  2wlz 2
160 S229 0/3L S29v  L¥O SEE SEEL SZIS €20 €9¥8 S8/Z @KLl 520 9pKE 96LL  2¥9y 520 9S8L  2vO  6EKT  Lb
SE'0  SS62 0L0Z 00SS  bEO 0852 Se8 0S/E €20 909, 2662 8666 2E00 2682 26EL S8y  ST0 101  SE 8L OF
€0 06Lp SBLZ SLE9 LE0 0622 SE€8  S2l¥ 91'0 1682 LiSL €9v6  L2°0 26EE 10l  ESYY SZ0 145t 128 2viZz 6t
620 S€82 S9LL 000y  L€0 Se6L SY9 OS2 B0 BEEB 6EBL LLIOL S0 gplz bIL 9S8 6E0  26EL 826 1z 8E
960 082 S¥EL Szly OE0 062l 08 S2lz 920 LE28 LlOE @vZll €0 €SS2 €SSL 90ly 2y 2¥9lL  plZl 9582  LE
20 09S¥ S9LL  S2E9 6€0 SSEL  S69 0002 920 L9 viZ2 1668 Ov'0 128l Ppl2l SE0E LE'C S82L 66y SBLL  9E
050 SblE O0S9L S2€5 EE€0  S6OL 08 S/8L 620 EO9 SESZ  0LS8 00 0992 €08L €9y €0 IZEL 666 122 SE
LE'0  S28F  Sil2 000 6€'0 089L S69  Sl€2 120 1e8 6€£€2 0L0LL 820 SESS 145U 9099 vE'0 961l €8S  SBLL  bE
SE'0  O00SE S§28l S2l§ 620 Svel SOS  OSAL  SL'O OSL0L £9/L 86v2L LE0 0912 €2l 26EE €20 29LL €SS L2 €€
960 0265 SSOE G668 820 SIOL Ol9 S29L €20 21868 €082 YBLLL 6ED OLbZ ZISL  B26E OE0 ¥9vL B9 Wiz 2
$€'0  Sl6y SBSZ 00SL 280 086 028  00SL 12’0 6S16 9vve SO9LL LE'O0 6v2Z 12EL  LLSE LE'0 821 849 996l Le
8€'0  OSvy 0082 052, EE0 SE6L 069 292  6L'0 SSEOL 66v2 SSGZL  SZTO E96E 26EL 9SES  GEO 9SEL 409  2wEL  OF
pE0 00l 0Sl2 0529 6£0 OLvz ObEL OSLE  b20 9S68 €lZ2 OL0LL OEO 8852 09lL 6h.E 620 +2lL 28y 903l 62
2¢0 §S€2  Svlt 0Q0SE €20 00€2 004 0O00E €20 Z2ve w22 Lv96 920 02e¥ 1LSL  268S €20 680L 6EE 82vl 82
160 0S€p 051z 009 /20 SLlz S88 O00E 220 0266 2v9Z 296lL 620 SESE vOvL 666F 620 b2LL 28y 909L 22
€50 S262 0042 5295 €200 0ObL Sib S/8L  ¥L'0  9SE8 Y9yl 0286 .9E0 bLEZ L¥EL 6Y.E 620 OlylL €SS #96L 92
6€'0 0£8E S¥SZ SGLE9 820 O¥L 092 000l €20 €965 vLLL 429. E€E'0  €9¥2 S82L  6VLE LE'0  B2LL 099 s8lL Sz
0£0 0./+ SOlz .89 2€0 Se9l OSZ SlE2  BLO 08vOL vi€2 §S82L LE0  IBYE LISL 666y  8E 82yl 268  l2E2 ¥
8€'0 02v€ 0802 00SS €60 S9LL  S8S  0SiL €20 6516 Y292 pBZLL 2E'0 S822 LOLL  26EE 820 82vlL SES  ¥96L €2
¥€'0 2201 SL25 00SSL 2E0 OLOL 06y 00SL  HL'O  ZZlL wizL 1668 OE0 €962 2L 90ly 220 €0BL Z1S  l2g2 22
¥€'0 00SS STLE S298 920 Si2L  Si¥  0SZL 210 S69L 68Sl ¥826 920 0L0¥ S82L 9SES L¥'0 96 099 909l ¥4
€60 6Ly SSPZ 0S2L 9¢'0  SS12 022l SLEE 420 2294 9§82 pESOL 2¢O 0991 96LL 9S82 pE0 128 8y 6v2l 02
9¢'0  SSSE  S612 0§25 920 S9vL SES 0002 220 6b2. 6biZ 8666 620 O9LE EOEL £9vy 820 €OEL 28y  SBLL 6L
ps0 088l OLEL 0S2€ SE0 0SZL 000L 0SZ2 /20 2929 18v2 8bz@ 020 0285 66vL 0L  L¥O O09LL €08 ¥96L 8l
260 SOLS 022 SEL 920 OELZ 020L OSLE  SL'O  60Y8 68SL 8666 OE0 926 pLEL 29y 90 9092  ¥96  LSE Ll
[20 SS29 O0l62 S298 220 SIWE SEEL O0SLy LU0 291l SESL  2U2EL 920 8IYE vlZL 2v9y  9Z0 EOEL 28y  SBLL 9L
2€'0 S8y 0S22 S2lL §20 0291 088 0sZ2 220 L288 S8E€Z €LL0L 820 0L0v 29l ELLS 220 LSt 148 2viez st
520 S§6.6 OEEL S2LS  O¥0 096 S99 S29L  vEO 29€9 6K2E  L¥96 LEO  LL0E 26EL E9py  2YO 6EEL 286  l2gz bl
€60 OLLE SI6L $29S  1¥0 ObLL 098 000z 2€0 0459 1ZOE 1680l 2E0 091z €SOL €126 6€0 SESL 9v6 66K €l
LE'O 082 088l OSip €0 S96L SEOL  000€ ¥2'0  LL18 ELLC vB26  2E0  2v9Z  SBZL  8Z6E 220 2v¥9L  eey evle 2l
9E'0 00E2 00ZL O00SE ZZ0 S99 096 S29€ €20 0L0L vlzz beLLL 820 9S8 66l 9SSE 220 Ol GEE  ekel Ll
vED Sv6z OEyl S/Ey 250 S882 S9EL 0SZk L0  0/§8 €126 Lylzl VED €SSZ bLEL 8266 L0 6801 Z1S 909l Ol
2€°0  SL8y Olez s2lL 2y'0  SvZL  O8EL SCIE €2°0 ¥826 9S82 lvlZl 620 S842 2bLL B26E 9€0 Z10L 685  909L 6
I£0 SBSE S9lz 0S5  €¥O 091l §96 SZlz 920 212 €9¥Z  1p96 SEO BLLE ZvAL 028  SEO 2Zvll 2¥9  S8LL 8
0£'0 S22 006  S29€ S€'0 0102 SLiL  S2LE Z1'0  Lvl6 826L 0Ll LE0 OleZ bLEL S82F 9€'0  vlLL  ¥96 8492 A
L¥'0  08€2 0291  000% LE'0  S2LL Se0L OS2 0z0 LLL6 6v22 lzbll 2E0 €S02 286  SEOE 9€'0 PLEL  949L 2wl 9
€60 §26€ 502 0009 €0 S662 OE9l Sy 920 €19 26€2  90L6 EE0 LELZ HLEL 90L¥  VED LISL €08 L2EZ S
SE0  S2/S S2S2 0SZ8  L€0 Sv8z 08zl S2Zly 920 2508 8€8Z 1680l €0 182 6801 LSE  LE0 Ll0Z 96LL EIZE ¥
060 SbOL, OSEE SLE0L 820 0212 088 O000E 610 2268 ¥96L 16801 €0 S82E SESL 028y 220 1202 209 892 €
280 S9vS  S8LZ 0528  LE0 OLLE S991 SZES 210 L6E8  SBLL  LLl0L LE0 €2 9IEL  6bLE  £20  ¥96L vl 8292 2
960 SY6E  08lz S219  LE0  SOLE SELL 00SS B0 €18 666l ELJ0L BE0 LELZ LELL  E9vb  LE'0  S8L 9y  evel |
W A Ao £ H A Ao Ag H A Ko fg H A A £ I
yesey e109-13 Jsex-3 lueyien-3 lueleg IpIS w3

'$66L-p66L 'SUONIPUOD Pajules JapUN BaJe [eISEOD YIION 3Y3 Ul SUOIIBIO} 9AY
18 umoiB A1asinN Bussiog Aseuiwijaid ayl uj sadAiousb ‘slieq JO (IH) Xepul 1seAey pue ‘(AS) PIRIK mens ‘(A9) plalk uieib ‘(Ag) paik eaiBojolq jo ueaw °¢ djqeL




Table 4. Means of biological yield (By), grain yield (Gy), straw yield (Sy), and
harvest index (HI) in the PSN combined over locations in the North
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Coastal area under rainfeg conditions, 1994-95.

% increase/decrease

Entry
By Gy Sy Hi G. 123 G. 125

1 Gizal23 5610 1622 3988  0.323 - -2.5
2 Gizal24 6046 1664 4381 0.290 +2.6 +0.1
3 Giza12s 6353 1663 4689  0.266 -2.5 =
4  Giza126 6010 1785 4224 0322  +10.0 +7.3
5 5231 1655 3576  0.326 +2.0 -0.5
6 4671 1338 3332 0336  -17.5 -19.5
7 4956 1256 3700 ° 0303  -22.6 -24.5
8 4824 1575 3248 0.354 -2.9 -5.3
9 5585 1655 3929  0.329  +2.0 -0.5
10 5188 1580 3608  0.320 -2.6 -5.0
1 4603 1242 3360 0.284  -23.4 -25.3
12 4942 1482 3459  0.313 -8.6 -10.9
13 4596 1572 3023 0.358 -3.1 -5.5
14 4635 1523 3111 0.350 -6.1 -8.4
15 5588 1485 4102 0.272 -8.4 -10.7
16 6603 1387 5215 0.239 -14.5 -16.6
17 5867 1443 4423 0263  -11.0 -13.2
18 4806 1431 3375 0339  -11.8 -13.9
19 4799 1453 3346  0.296 -10.4 -12.6
20 5053 1631 3421 0.349 +0.6 -1.9
21 5324 1427 3897 0292  -12.0 -14.2
22 6363 1727 4635  0.266 +6.5 +3.8
23 4878 1386 3491 0.311 -14.5 -16.7
24 5885 1528 4357  0.301 -5.8 -8.1
25 4117 1293 2824 0324  -20.3 -22.2
26 4606 1313 3293 0315 -19.1 -21.0
27 5613 1524 4089  0.293 -6.0 -8.3
28 5692 1193 3498  0.256  -26.4 28.3
29 5285 1569 3715 0.315 -3.3 -5.6
30 6010 1597 4412 0.281 -1.5 -4.0
31 5228 1510 3717  0.318 -6.9 9.2
32 5571 1732 3838  0.334 +6.8 +4.1
33 5017 1176 3840  0.281 -27.5 -29.3
34 5767 1473 4293  0.286 -9.2 -11.4
35 4521 1549 2971 0.366 -4.5 -6.8
36 4307 i267 3039 0314 -21.9 -23.8
37 4892 1593 3299  0.364 -1.8 -4.2
38 4421 1094 3326  0.284  -32.6 -34.2
39 5313 1346 3967  0.268  -17.0 -19.1
40 4992 1464 3528  0.297 -9.7 -12.0
4 5628 1608 4019  0.289 -0.9 -3.3
42 5285 1656 3628  0.318 +2.1 -0.4
43 4803 1528 3274  0.329 -5.8 -8.1
44 6356 1614 4742 0.293 -0.5 -2.9
45 4917 1218 3698  0.263  -24.9 -26.7
46 4328 943 3384  0.243  -41.9 -43.3*
47 3938 761 3177  0.269  -53.1* -54.2%
48 4346 906 3440  0.208  -44.1* -45.5%
49 4931 1286 3645 0314  -20.7 -22.7
50 . 4378 1347 3030 0334  -16.9 -19.0
X 5153 1441 3714 0.280

LSD 1353 690 1066  0.110

Cv% 40.5 29.8 31.5 21.4
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In regard to the new released drought tolerant cultivar, G. 125, data showed
the superiority of this cultivar overall locations under different levels of drought
stress. It was outyielded insignificantly by the other new barley cultivar, G. 126
with about 7%. These two new cultivars were superior in BY and SY with reasonable
HI.

Harvest Index as a ratio between GY and BY is one of the characters that indi-
cates the genetic potential of a genotype to translocate the vegetative assimilates to
the sink (grain). It is one of the most controversial trait that may mislead the
breeder. For instance, selection for high HI may be on the expense of BY or, on the
other hand, could lead to increase both BY and GY simulataneously. Therefore, Selc-
tion for this character should be taken cautiously. However, the highest value of HI
was obtained from entries Nos 35 and 37 having high GY with relatively low SY. On
the other hand, entry No 16 which had the highest SY gave relatively low HI
(0.239). Thus, during selection procedure we should consider all these related char- -
acters to avoid any misleading interpretation of the results.

2. Local Barley Yield Trial (LBYT)

Significant differences (P<0.05) for GY were detected among genotypes at all
five environments (Table 5). The mean GY ranged from 487 kg/ha (Ent. No 16 at Ra-
fah) to 3772 kg/ha (Ent. No 21 at El-Kasr). The varietal average for GY at the five
locations were 996, 1087, 2471, 1124, and 920 for Sidi Barani, El-Mathani, El-
Kasr, Rafah, and El-Gora, respectively. The lowest GY was recorded at El-Gora
whereas the highest was at El-Kasr. Biological yield and SY were highest at El-Kasr
(1970 and8498 kg/ha) as was observed earlier in the PSN trial mentioned above.
Regarding HI, the data in Table 5 indicated that the highest value was recorded at El-
Mathani because of the low BY at this location. The highest value for BY was ob-
tained from Entry No 8 at El-Kasr (13447 kg/ha) whereas the lowest value was for
entry No 20 at El-Gora (1725 kg/ha).

Table 7 shows the means of plant height (PIHt), spike length (SpLn), By, GY,
SY and HI of barley genotypes in the LBYT and ABYT experiments combined over five
locations in the North Coastal area. On the average, three genotypes, Nos 11, 17,
and 18 outyielded the new check G. 125 significantly by about 39.7, 37.5, and
33.9%, respectively. The other new drought tolerant cultivar, G. 126 exceeded G.
126 exceeded G. 125 in GY of 19 genotypes out of 23 over that of G. 125 ranged
from 3.7 to 39.7% with differences of 43 to 473 kg/ha, respectively.
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Table 7. Means of plant height (PIHt), spike length (SpLn), biological yield (BY),
grain yield (GY), straw yield (SY), and harvest index (HI) of barley
genotypes in the LBYT and ABYT experiments combined over locations
in the LBYT and ABYT experiments combined over locations in the
North Coastal area under rainfed conditions, 1994-95.

Entry % increase
Piht Spin By Gy Sy Hi G125
Lbyt Experiment
1 Giza123 51.8 5.30 5279 1165 4114 0.22 =2
2 Gizal24 57.7 5.43 5382 1208 4173 0.26  +3.7
3 Giza125 60.5 4.56 5291 1420 3870 0.30 +21.9
4  Gizal26 48.3 4.76 4307 1439 2868 0.38  +23.5
5 55.3 4.56 4422 1281 3141 0.31 +9.9
6 57.8 433 5616 1298 4318 026 +11.4
7 53.7 4.63 4629 1252 3376 030  +7.5
8 59.1 4.92 6102 1360 4742 0.24  +16.7
9 56.8 4.43 4809 1309 3500 0.29 +12.4
10 51.8 4.50 5261 1476 3785 031  +26.7
1 57.1 3.96 5180 1628 3551 035 +39.7*
12 54.7 3.90 3932 1086 2846 0.32 -6.8
13 53.7 3.83 4890 1300 3590 0.30 +11.6
14 56.2 4.60 4988 1445 3542 0.32 +24.0
15 54.8 4.83 4869 1274 3594 032  +9.4
16 57.3 4.90 3750 1329 2420 0.40  +14.1
17 56.3 5.13 5113 1602 3510 0.35 +37.5*
18 48.9 416 5097 1560 3537 0.35 +33.9*
19 54.6 4.76 5600 1470 4130 0.30 +26.2
20 46.2 3.86 3821 1152 2669 0.35 -1
21 54.1 4.20 4818 1495 3322 0.32 +283
22 50.9 4.10 5117 1410 3706 0.31  +21.0
23 46.4 4.16 3006 841 2165 030 -27.8
24 63.8 5.43 3881 878 3003 0.27 -24.6
X 54.5 4.55 4798 1320 3478 0.27
LSD 13.2 19.5 51.4 384 55.1 25.6
CV% 5.2 0.65 1835 369 1698 0.06
Abyt Experiment
1 G.125 47.6 4.90 2522 660 1861 0.26 =
2 G.126 50.0 4.53 2604 701 1903 0.28  +6.2
3 47.8 3.96 1632 525 1107 033  -20.5
4 55.9 4.26 2384 635 1749 028  -3.8
5 51.1 476 2073 689 1383 034  +4.4
6 46.5 3.90 2100 772 1327 037  +17.0
7 45.6 4.00 1995 575 1419 029 -12.9
8 44.9 4.36 2067 600 1466 0.29  -9.1
X 48.7 4.34 2172 645 1527 0.29
LSD 15.4 16.7 38.9 357 351 197
V% 5.4 0.53 565 165 433 0.04

* Significant.at 5% level of probability
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Biological yield and SY of G. 125 and G. 126 were high in values compared to
the other genotypes and higer than, at least, 18 genotypes out of 22 whereas HI of
these two new cultivars were relatively low because of the high BY values of these
two cultivars. However, G x E interaction was highly significant for all characters
which indicates the necessity of-breeding for site-specific cultivars in parallel with
wide-adaptability breeding. Some genotypes exhibited high sensitivity to different
environments than others. Those were selected to be site-specific to those environ-
ments where they perform well under a given condition. As was mentioned earlier,
by using stability parameters adopted by Eberhart and Russel (1 966). Table 8 shows
the means of GY of the high ranking high yielders and their stability parameters in-
cluding regression line slope (b), mean square of the deveiation from regression
(s2d), and coefficient of determination (R2). It is evident from that Table that geno-
types Nos 11, 17, and 18 gave the highest GY compared to the other genotypes sig-
nificantly (P<0.05) with two of them Nos 17 and 18 having (b) value of 1.265 and
0.905 that are not significantly different from 1. These genotypes plus G 126 had
s2d values not significantly different from zero which is considered perfect stabili-
ty. In the meantime, the check cultivar G.125 had b and s2d values that are not sig-
nificantly different from | and zero. The performance of the genotypes in this exper-
iment varied with agroclimatologic zones where some genotypes were consistently
high yielders throughout the five environments, while others were fluctuated at dif-
ferent environments in ranking order. At all five environments it was possible to
identify genotypes which were superior in GY when compared to the check at a given
location (specific adaptability). These genotypes appeared in the top raning but only
at one or two of the five locations (data are not shown for being numerous). These
are described as site-specific genotypes or having specific adaptability to specific
environemt. In other words, they are more susceptible to the environment or the in-
teraction G x E is relatively high. This could be a powerful tool if one attempting to
use site-specific recommended cultivars for each site or zone or region in a breed-
ing program.

3. Advanced Barley Yield Trial (ABYT)

This trial included eight most advanced lines which have been tested under
drought stress for several years. One of the major findings in this experiment is
that, most recent developed high drough tolerant cultivar, G. 126 ranked 2nd, on the
average overall environments with % increase of 6.2 over the check G. 125 preced-
ed by entry No 6 which gave the highest GY with % increase of 17.0% over G.125
followed by No 5 with 4.4% increase. The rest of the material gave lower values
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compared to the check but insignificantly. It was observed that, in general, the val-
ues in ABYT experiment were iower than those in LBYT experiment because of the
larger plot size used in ABYT which gave, when data are converted, more reliable
figures than the smaller plots. The highest GY was recorded for entry No 6 at Rafah
(981 kg/ha) while the lowest value was obtained from No 7 at El-Gora (128 kg/ha),
(Table 7).

Beside being high yielding cultivars, those above mentioned three genotypes
had high stability with regression slope line and S2d not significantly different from
1 and o, respectively. Giza 126, the new released drought tolerant cultivar, had the
highest BY and SY which is considered an ideal cultivar for these conditions in the
North Coastal area under drought stress. This confirms the previous results about
this cultivar (Noaman, et al., 1994).

Table 8. Means grain yield (GY), regression line slope (b), men square of the devia-
tion from regression (S2d), and coefficient of determination (R2) for LBYT
and ABYT top ranking barley genotypes grown at five locations in the North
Coast, 1994-95.

var No. Mean GY (b) sad R2
kg/ha

Lbyt

11 . 1628* 1.244* -82670 NS 0.997
17 1602* 1.265 NS 133497 NS 0.804
18 1560* 0.905 NS -59656 NS 0.947
2 (G.126) 1208NS 0.409* -8803 NS 0.975
1 (G.125) 1165 0.881 NS~ -79851 NS 0.742
Lbyt
6 2k 1.265 NS -10001 NS 0911
2 (G.126) 700 NS 0.390 NS -11740 NS 0.751
5 689 NS 1.080 NS - 9959 NS 0.881
1 (G.125) 660 1.298 NS -15016 NS 0.973

* Significant different from b = 1 and s2d = 0 at 5% level of probability.

NS Not significantly different from b = 1 and s2d = 0 at 5% level of probability.
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CONCLUSION

It was concluded from this study the possibility of having some genotypes that
can combine both high yield coupled with high stability under rainfed conditions. In
the first experiment (PSN), none of the genotypes in this experiment exceeded the
old check, G. 123 or the new check, G. 125 in GY significantly. However, three high
yielding genotypes with high stability of production under different environments
were identified in each of LBYT and ABYT experiments. Giza 126, the new drought
tolerant cultivar proved to be superior in GY, BY, SY, and exhibited wide adaptabili-
ty across different environments under rainfed conditions. In general, it seems that
high grain yielding genotypes, to a large extent, give high biomass or straw which is
the most favorable product to farmers (Bedouins) that can be used as forage or as
animal feed or grazing especially during severe droughty seasons. These results are
encouraging to the breeders, not only to develop high yielding barley cultivars, but
also for high adaptability under wide range of environments to maintain stability of
production under these very unpredictable conditions.
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