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ABSTRACT

This stmdy was conducted af five Agricultare Experimental Stations in two
conseciitive seasons to siudy stobility of nine hull-less bariey genotypes. Estimate of
stability parameters for yield and yield components showed that hull-less barley
genotypes differed in the stability performance. On the other hand, the study revealed
difference among the studied characters in stability performance for each genotype.
High extimate of hertiability in brood sense was calculated for 1000 kernel weight
(93.7%), number of kermels/spike, (91.3%), spike kernels weight (76.5), and grain yield
(73.7%). The study recommended iwo genotypes to be grown beside the released hull-les
bariey cultivars and/or used them in the crossing blocs of the breeding program.
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INTRODUCTION

Hull-less barley (Hordeum vidgare L.} is a new cereal crop gained
wide iterest as a human food crop in Egypt. In addition it could be used as
deul purpose crop for food and feed. One of the main important issue for
any breeding program is increasing the genetic diversity either by exploring
the variations by crossing parents with different and wide genetic base or by
introducing genetic collections 1o be evaluated under the local environments
and using the adapted and stable genotypes either for developing new
cultivars or as new parents in the national breeding program. There for, this
study well concentrate on investigating stability and heritability for nine
exotic genotypes. In this respect many scientists studed stability and
heritability parametars umer different environmental conditions. EL-Sayed
et al (2003a), found that the average performance over environments and
stability parameters of grain yield in imrigated lands for the new huil-less
barley varieties (Giza 129 and Giza 130) gave the highest stability. On the
other hand, regression coefficient (b) and the mean square of deviation from
regression (s°d) showed that G.129 and G.130 were more stable with b
value not significantly different from 1 and s’d not significantly different
from 0 and they had the highest grain yield compared to the other genotypes
in the smudy. EL-Sayed et af (2003b), studying the crop stability under
fluctuated environment, in rainfed areas of Egypt found that means of grain
vields, and their stability parameters ie. (b) and (s’d) for the two barley
cultivars Giza 130 and Giza 131 were more stable with b value not
significantly different from 1 and s°d not significantly different from 0.
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Delogu et al (1933), in their recorent selection experiment for grain yield
in baricy, reported that bvoad sense heritability for 1000-kermel weight was
high, while grain yicld had a relatively low heritability value. Abd EL-
Moncin ad Ammar (1998) cvaluated the performance of eleven barley
geootypes anderrain conditions in North Sinai and estimated the heritability
of baricy gram yicld. They stated that the highest broad sense heritability
over three seasons were recorded for number of grains/spike and number of
spikes/plant (76.3% and 68.5%, respectively), while the lowest one for
1000-kerncl weight was (21.6%). They showed that selection for high
menber of grams/spike and nsxmber of spikes/plant could be effective for
wdbkymuﬂuhnmdwaercmdmms Khattab
and Afiah (1999), examincd twenty-onc barley genotypes, six local varietics
(bullcd grain) and fificen naked grain exotic genotypes under normal and
salinity conditions o study genctic variability and heritability under such
siress conditions. They found in hulled grain under the two conditions high
broad sense heritability valees (83.6%), (35.3%) and (93.3%) for grain yield
per plant, number of spikes/plant and grain yicld/m?, respectively. They
also found fow broad scase hesitability (43.3%) and (32.7%) for 1000-
kemel weipht and plant height, respectively. In addition, they reported
moderate broad semse beritability (65.3%) for harvest index only. El-Bawab
and EHlag (2003), cvaluated twenty four barley genotypes selected from
ICARDA wnder five various envirooments at Sakha, Serw, Hamol and Giza
(2001/2002) and only at Giza (2002/2003). Estimate of broad sense
beritability for all studied traits of 24 barley genotypes showed high
heritability for grain yicld, heading dade, maturity date, plant height, number
of kernels/spike and 1000 keyoel weight (0.62, 0.92, 0.83, 0.87, 0.97, 0.93),
respectively. They also found moderate broad sense heritability for number
of spikes/m?® (0.50).

The main objective of this sindy were to estimate stability and
beritability parameters for nine hull-less barley genotypes to be used as tool
MATERIALS AND METHODS

Ten field experiments were conducted to evaluate nine hull-less
barlcy penotypes obtained from different sources (Table 1) at five locations
in two growiag scasons 200002001 and 2001/2002. The locations were
sclected 10 represent most agrochanatological differencess in Egypt ie.,
precipifation, mean dxy semperature, relative humidity, wind speed and soil
types (Tables 2 and 3). Three of these sies were in old lands, while the
other two siles were in the new lands.
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Table 1. HulHess barley genotypes, names/pedigree and origin.

B/SIFALCON-BAR A/LINO.(sel.2)

Entry Name / Pedigree Origia
number

1 ATACO/ACHIRA /f HIGO. (3¢1.1) 1ICARDA/CIMMYT
Program

2 ATACO/BERMEJOV/HIGO. ICARDA/CIMMYT
Program

3 ATACO/ACHIRA // H1IGO.(sel.2) ICARDA/CIMMYT
Program

4 BF§91 M-614. ICARDA Program

5 ICNB93-334. ICARDA Program

6 CM67-B-CENTENO//CAM- ICARDA/CIMMYT
BA/ROWE. TVAGLORIA-BAR/COME- Program

BSFALCON-BAR A/LINO.(sel.1)

7 LHB 93/1.(PLAISNT) ICARDA Program

8 CM€7-B/CENTENO//CAM- ICARDA/CIMMYT
BOROWS.TVAGLORIA-BAR/COME- Program

CM67-BICENTENO/CAM -BAROW06.73
AGLORIA-BAR/COME-B/S/FALCON-BAR

K/LING. (sel.3)

ICARDA/CIMMYT
Program

Tabile 2. Seasomal averages of some agroclimatological data in the tested sites',

Lacationy Sesteon Relative | Average Mean Mean Mean Seasonal
Tmaalidity wmp, Maz Min, Night rainfall
% <) emp. (C7) temp. temp. (mm)
<) <)
O lopaly
Solin k) [ =%} 158 212 14 150 50.0
Sakiuy b7 ] &3 i3 155 8.1 129 0.0
Gewmuneics { 20002008 (=1} 17 216 121 158 60.0
Genmurizn abe2002 2 176 27 126 12.4 70
Mallswy F %) 16 n4 36 135 135
Mallawy kT 4 562 16 3 2.1 103 16.4
New Lauds
lasalis Jonzem A 123 197 13 123 106
Emaliis .7 ) L ¥ 173 213 104 1.8 122
Nuharia ] T62 | (4] 230 10.9 103 139
Nuharia e/ 1 161 s 10.3 11.6 154

1- Ciked alier the Gemeral Egyptian Autherity of Meteorology .
Table 3. Seil physical and chemical analyses of the experimental sites in

200072001 and 2001/2002 seasons.

Locasion Avallobe(pgen) [ P [ £c | CaCes | Ciay | St | Fise
N r K - % e % Soit texture'
Riem
aniis | 208 | %8 78 | @66 | 200 | 506 | 144 | 913 | SandySed
e :
Nubpris 542] 15] A &2 [ R ¥ s 115 ] 46| 639 Sandy Leam
Sekda | é6B] 88| Oy &1 | 1w | i3 | saa| 237 | 363 | ClayLowm
S P
Malowy | &SH| 86) 333 78 ) LS| 10 | 76| 383 | 05 [ Loam |
Gowmcas | 33| 86| ®8) 77 ) 18 [ 38 | 396 307 ] 186 Clay
2- Texinrsl ciazses accerding te the trinnganisr disgram .

)
A
W




Each experiment was grown in a randomized complete block
design (RC.B.D) with theee replications. The experimental plot
compriscs Six fows of 3.5 meter long and 20 ¢cm apart. Plots had
pathways 50 cm in between. Dates of sowing were through the
period from November 15 1o December 10 dixing both seasons. The
afeer plating method (dry sceds in dry soil) was used and the
cuftural practices were followed as recommended for each location.
The middic foar adjacent rows were ased at maturity to collect the
vegetative growth characters in the ficld and ostimating the grain
yicld and its componcnts at harvest

Regular aalysis of varisace of RCBD was performed of the data of
each cxpesement. Combaned asalysis is also done. Variance componeat, and
heritability were calculated as indicated by Mcintoch, 1983. Broadsense
beritability for gram yicld wnder different environments were estimated
according to Allard 1960, Mcimtosh 1983. Grain yield in ardab/fad. and
vield componenis were used for estamating stability of the investigated
genotypes according @ Eberhart and Russell 1966. _

RESULTS AND DISCUSSION
Heritabilty

Tables (4 and 5) showed variance components for yield and yield
and broad sense hevitabitities. Thousand kemmels weight (1000
KWT) and namber of kevnels/spike kad the highest broad sense heritability
that more than nimcty (93.7 and 91.3 % respectively). However, spike
kemels weight and grain yicld reconded moderate broad sense heritability
(76.5 % and 73.7 % respectivily). With this respect, EL-Bawab (2002),
found high broad sease heritability for grain yicld, 1000 kemels weight and

No. of kemels/spike (73.0, 931, 98 4 %), respectively.

Tabic 4. Mcan squares of gruslypes, seasoms X genotypes, foctions x
gemotypes, seasvms X genetypes X locations and error for yield

and y‘:li m
[T sov Ne.of Spike kerwels 1000-KWT
Genatypes (G ) o FY™ 0 Y 7 Z17.433%
Semens (S)XG | 1Ser nm s 1.7
LXG 7 F-t e ane Jagesee
SXGXL 1LSTyes 3190y~ Yy 13428
Exrwe. - 599 ns "o 12677

T and ¥ slarate signiiceed w8 G5 2l G01 Mwele of prolhiiny, respoctively.
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Table 5. Phenotypic and genotypic variance and hertability for grain yield,
number of kernels/spike, spike kernel weight and 1060 kernel

weight.
a'p p5 3 HG
Graia yidd 0.758 0.559 73.74
No.of kernels / spike 6.638 6.06 91.29
Spike kernel weight 0.0098 0.0075 76.53
1000- KWT 6.708 6.286 93.71

Stability for yield and yield compounents

High performance over wide range of environments plus stability
are two of the most important attributes in determining the wide
acciptability of a new genotype. Average performance and stability
parameters for grain yield, 1000 KWT and number of kernels / spike are
presented in Table 6-a. The data revealed that genotypes numbers 2, 4 and 5
had the highest grain yield, genotypes numbers 6, 7, 8, and 9 had the
heaviest grains ( 1000KWT), mean while genotypes numbers 2, 3, 4, and 6
had the highst number of kemels / spike compared to the over all average.

Regarding to (b) and s°d, the data indicated that all tested genotypes
showed no significant differences from one for (b) for grain yield, 1000
KWT and number of kemels / spike. On the other side, seven genotypes (
nos 1, 2, 3, 4, 6, 7, and 9) in grain yield, five genotypes ( nos 1, 2,5 ,6 and
8) in1000 KWT and also five genotypes ( no. 1, 3, 5, 6, and 7)) in number of
kemels / spike had s°d did not significant from zero. So, according to the
Eberhart and Russell, 1966 method, the highest stable genotype for grain
yield was no. 2 followed by no. 4 because these genotypes had b =1 and s’d
= zero. On the other hand, genotypes nos 5 and 8 showed low degree of
stability because they had s’d significantly differed from zero. Concerning
the 1000 KWT, the highest stable genotypes were nos 6 and 8 because they
had the heaviest grains over ali average where b=1 and s2d = zero. Some of
the unstable genotypes i.e, 5 seemed to have high grain yield more than the
grand mean over all studied environments, This genotype could not be over
tooked because its high yield potential was limited: to particular locations
(site— specific). (Finaly and Wilkinson 1963, Rasmusson, 1968, and EL-
Sayed ef al 2003 a). '

Data presented also in tables (6-a,b) also showed stability paramiters
for spike kernils weight and number of spikes/m”. the results revealed that
the heanest spikes come from genotypes nos 6 , 7, 8, and 9 while the
highest number of spiks/m” come from genotypesnos 2, 3, 4, 5 and 6. On
the other side, regard ling (b), all the tested genotypes showed b=1 for spike
kernel weight and number of spikes / m.2 Concerning S, the data showed
that all the tested genotypes exept no,? in spike kemel weight and sevens
genoyypes (nos 1,2,4, 6,7, 8 and 9) had S%d = 0. Generally, according
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to the X - b, and S7d the highest stable genotypses for spike kermel weight
were nos 6, 7 and 8 follwed by nos 1, 2, 3 and 4. Nmumber of spikes / m? for
genotypes nos 2, 4 and 9 had high degree of stability, because they had high
mean over all averages with b =1 and $’d = 0. Genotypes nos three and five
had the lowest digree of stability because they had Sd segnificant from

ZET0.

Table é-a. Stability analysis for three traits of mime hull-less barley

ECROtypes.
[cemtrv] graimyicld | 1000- | mumberof | Numberof [Spike kernels
(ard/ied) kermels kernels / spikes/wm’. weight.
Mm]b S"lhbs‘llu-[b Sd IMean! 5] $d [Meanl b| 52
1 105 jos{a3l sza12fea | 593 |1.2] €1 | o9 fo9] 331 ] 1.8 |1.0f-0.m
2 133 {12191 178 |1.0{ 05 | 668 |espedy €47 |1.1] 25133 1.8 |1.0{-0.004]
3 L7 |18 e1] 318 Jo9] 3= | 24 -1.3 fe3ns|oneniss+] 1.9 l0.5(0.004
4 27 [1.el et ] 326 g 621 [12hs e~ 625509 1007.7 ] 1.9 {12] 0.01
5 Jusirfra] 2 rejrs] sas 12] 34 |2111s *4 1.3 j0.8]-0.01
[ 120 [1a33+] 335 jesjea | 619 18] as |s226 (0% 31713 ] 21 11002
7 1.1 e8] 11} 367 |14 595 o] 30 Jesd2]1a] 32377 ] 2.1 jo.9{-0.02
| e {1ejraf3ss i) L1 { 576 [es{ns~Jeses)|es) 28238 | 2.0 {1.3[0.004
9 128 |89 355 {1.9536**] 608 [03p€.1*J4209]0.1] 32104 § 2.1 [1.1).028Y
Dat ] 121 32 618 6187 1.94
o 1.2 24 3e g ] 02
[ Ch% | 238 105 71 2018 14.4

Tahle‘-b.AulymnfmnmbrShhlﬂy of yield and yield
: u-polnlsolnlehil-leuhlkyhdeygﬂolypa

MS
SOV df gun 1000 "mumbe | Numbe Spike
yield kermels r of r of kernels
(ard/te soht kernels | spikes/ weight.
d) /spike | m?
Total » [T e | 767 304692 o1
Censtypes s ns 193 8 674338 ot
Eav.+ gena. X Eav. 51| 2467 | 10048 41403 | 47581673 .
Eavirewments (Linear) | 1 22 57 133 262423
Gens. XEwv. (Limens) | 3 ©33 64 142 %ils :t:::
Posled devintion /3 16 49 63 47682
_ 10 0.03

< 208 ““indicstes siguilicamt 3¢ 055 kvel of swobakifity and 81 Jrvel= of probability, respectively.
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CONCLUSION
From the five siuded characters grain yield, 1000 KWT, number of
kernels/ spike, spike kemels weight and number of kemels / spike the
highest stable genotype was no. 6 followed by no.2. There fore, it could be
recommended to be grown beside the released hull-les barlev cltivars and/or
to be used in the crossing blocs of the barley breeding program.
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