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ABSTRACT: Twelve sesame genotypes were cvaluated for seed yield/fed.,
seed oil content, fruiting zone length, number of branches/plant, number of
capsules/ plant, number of seeds/ capsule and 1000-seed weight under
twelve different environments i.e. three plant population densities (84000,
112000 and 168000 plants/fed.), two diverse locations i.e. Zagazig region
{clay soil) and Khattara region (sandy soil) and two successive seasons
(1999 and 2000). Stability was assessed using regression coefficient (bi),
mean squares of deviation from regression (S’di), ecovalence (Wi) and
coefficient of determination (r’i). Pooled analyses of variance showed that
the factors under study contributed 62.25 % for plant population
densities(D), 13.11% genotypes(G), 12.64% locations(L) and 11.72% for
years(Y) from the total variance of sesame seed yield. There were highly
significant differences among sesame genotypes, years, locations and plant
population densities as well as first, second and third order interactions for
all studied characters, except (L), (Y x D} and (L x D) for seed oil content
as well as (Yx L) and (L x D) for 1000-seed weight which were insignificant.

Stability analysis indicated that, genotype x eavironment (GxE)
“linear” was significant for the studied characters. G x E “linear” was also
significant when tested against pooled deviation in all characters, except
number of seeds /capsule.

It was evident that Giza 25, Mutant 48 and B-11 were adapted for
favorable environments for seed yield/fed., whereas Local Sharkia could be
grown under the less favorable environment of Khattara region.

The most desired and stable genotypes were; Giza 32 for seed
yield/fed., fruiting zone length and 1000-seed weight; Mutant 8 for seed
yield/fed. and number of capsules/plant ; Mutant 48 for seed oil content
and number of seeds/ capsule and F5 generation for 1000-seed weight.

Positive and significant relationship was recorded between the mean

X) number of seeds/capsule and (r*i). The same association was detected
between (S"‘di) and (Wi) for fruiting zone length, number of branches/plant,
number of capsules/plant and number of seeds/capsule, suggesting that any
of them should be a satisfactory parameter for measuring stability.
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Negative and significant correlation was recorded between (Xi) and
each of; (Wi) for seed yield/fed., number of capsules/plant and 1000-seed
weight and with (S2di) for number of capsules/plant, indicating that the
high performing genotypes tend to be classed as less stable and vice versa,
but no association was observed between the mean yield and: each of (bi),
(§’di) and (r’i), suggesting that selection for high yield and phenotypic
stability was possible and could be done separately The statistic (i) was
negatively correlated with each of; (S*di) and (Wi) for number of
capsules/plant and /or number of seeds/capsule and 1000-seed weight,
showing inverse relationship of (r}i) rather than (S di) and (Wi) in

measuring stability.

INTRODUCTION

Breeding for high yielding and
stable varieties has always been an
important objective of all plant
breeding programs. Seed yield is a
complex character and sensitive to
environmental changes. Plant
breeder aim to produce high
* yielding and stable varieties.
Genotype-environment  interac-
tions are often described as
inconsistent  differences .among
genotypes from one environment
to another, especially when
varieties are compared over a
number of environments. The
relative ranking of genotype
usually differs as a result of
edaphic and climatic variation
between locations, and large G x E
interactions led to reduce progress
from selection (Comstock and
"Moll, 1963). The analysis of
variance procedure is useful for
estimating the magnitude of G x E
interaction, but fails to provide

information on the contribution of
individual genotypes to enviro-
nment. To obtain reliable estimates
concerning the. response of
individual genotypes across a
range of - environments, several
methods of stability analyses have
been developed as shown by
Wricke (1962), Eberhart and
Russell (1966) and Pinthus (1973).

Phenotypic stability of yield
performance and some attributes of
sesame genotypes have been
assessed by many investigators. In
this respect, significant G x E
interaction between genotype X
location and genotype X sowing
methods were detected for -seed
yield and its components by El-
Serogy et al. (1997). Also highly
significant interaction between
varieties. x row or hill spacing
(Basha, 1998) and genotype x
plant population density (Awaad
and Basha, 2000) were recorded
for seed and oil yields/fed. and
some atiributes.
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Moreover, significant differe-

nces due to environments (E),
genotypes  (G) and  their
interactions with  years (YY),
locations (L) and (G x Y x L) with
a major importance of the linear
component for seed yield, its
components and oil percentage
have been reported by Mahdy ef
al. (1988), Suresh et al. (1991) .
Ragab et al. (1995) and Ragab and
Kassem (2002).
. The present investigation was
conducted to evaluate seed yield
potential and some related chara-
cters of twelve sesame genotypes
under twelve environments (3
plant population densities x 2
locations x 2 years) and determine
the nature of G x E interaction as
well as to assess the phenotypic
stability of the tested genotypes.

MATERIALS AND

METHODS

Two repeated field
experiments were carried out to
evaluate twelve local and intro-
duced sesame genotypes (Table 1)
under twelve environments. These
environments are the combinations
between two locations, i.e. Experi-
mental Farm of Zagazig region
representing clay soil and Khattara
Farm representing sandy soil under
three plant population densities

387

1.e., 50 x 20cm (84000 plants/fed.),
50 x 15 cm (112000 plants/fed.)
and 50 x 10 cm (168000
plants/fed.) during two successive
summer seasons of 1999 and 2000.
A randomized complete block
design with three replications was
used. The materials were sown on
May 20 and 21 in Zagazig and
Khattara in the first season and
May 25 and 26 in the second,
respectively. Plot area was 9 m’
and included 6 rows of 3 m long
and 50 cm apart. After full
emergence the seedlings were
thinned to secure two plants/hill.
The  recommended  cultural
practices for sesame production
under each location were applied.
At maturity, a sample of 10
random guarded plants was taken
from each plot to determine,
fruiting zone length, number of
branches/plant, number of
capsules/plant and number of
seeds/ capsule. Seed yield/fed. was
recorded on plot mean basis and
1000-seed weight was estimated.
Seed oil content was determined
using Soxhlet technique according
to A.O.A.C(1984). The obtained
data were subjected to the
conventional analysis of variance

according to  Snedecor and
Cochran(1967). The combined
analyses of  variance  over
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environments were conducted as  (1962), X, bi and S’di of Eberhart
outlined by Allard (1960). Stability  and Russell (1966) and coefficient of
statistics used were Wi of Wricke  getermination (4) of Pinthus (1973).
Table (1); Name and source of the studied sesame genotypes

No. Genotype Source
1 Giza 25 Agric. Res. Center., Giza, Egypt.
2 Giza 32 Agric. Res. Center., Giza, Egypt.
3 | Local Sharkia Belbies, Sharkia Province, Egypt.
4 Mutant 8 Fac. of Agric., Cairo Univ., Egypt.
5 Mutant 48 Fac: of Agric., Cairo Univ., Egypt.
6 B-10 Oil Crop Res. Sec., F.C.RI, ARC.
7 B-11 Oil Crop Res. Sec., F.C.R.1, ARC.
8 B-35 Oil Crop Res. Sec, F.C.R.1, ARC.
9 Line 5/91 Agric. Res. Center., Giza, Egypt.
10 | F5generation Oil Crop Res. Sec., A.R.C., Giza, Egypt.
11 | Adman hybrid Agric. Res. Center., Giza, Egypt.
12 | Venezueia 7 Iintroduced from Venezuela.
RESULTS AND well as (Y x 'L) and (LxD) for
DISCUSSION 1000-seed weight which were

" Components of genotype-
environment interaction:

Pooled analyses of variance
for sesame genotypes over
environments (Table 2) provide
evidence for highly significant
environmental effects on the
studied characters. Partitioning the
environmental effects into years
(Y), locations (L) and plant
population densities (D), and their
interactions, revealed that they
_were significant in all the studied
characters, except(L), (Y x D}
and (L x D) for seed oil content as

insignificant. The insignificant
effect of these items, revealed that
the combination of environmental
components (Y),(L) and (D) were

sufficient to obtain reliable
information about the studied
genotypes regarding seed oil

content and 1000-seed weight. The
factors under study accounted,

generally for 62.25% (plant
population  densities), 13.11%
(genotypes); 12.64% (locations)

and 11.72% (years) from the total
variance of sesame seed yield. The
significant effects of environments
on vyield and its contributing
characters obtained herein are m



Table (2): Pooled analyses of variance for seed yield and its contributing characters of 12 sesame genotypes grown

under 3 plant population densities in two seasons and two locations.

!

‘ Seed | Seed oil Fruiting No. of No. of No. of 1000-

Source of variance d4.f yield content | zone length | branchies capsules/ seeds/ seed
{ard./fad) (%) /plant plant capsule weight
Years (Y) 1 0.871** : 7857 14489.823** 2.654* 16088.266** 1657.690+* 0.921%*
Locations {L.) . 1 1.271%* 0.704 1721.928** 106.446** 98684.927** 2504.570** 0,553~

Year x Location (YxL) 1 12.040** | 15.618** 833.000** 43,092%* 12706.762** 1640.185** 0.004

Reps in {YXL) combined 8 0.014 1.021 4,938 0.424 - 13.890* 15.591** 0.013
Plant population density (D) 2 45,380%% | 10.413*%" | £599.887+* 48.259** | 21600.494** 5314.034%* | 15.684**

YxD 2 0.092* 1.714 2530931 %+ 11.0411*%* 1283.385%* 1029.519+* 0.079*

LxD 2 0.065* 0.148 184.004** 2.316%* 305.643%* 268.894* 0.038
YAXLXD 2 2.360** 3.667% 214,955+ 2,534 1136.226** 799.025%* 0.149%~
! Genotypes (G) 11 | 7.320%* | 89.878% 879.76T** 9.39)** 988.903** 431.073** 1.764**
i GXY 11 0.873%*%°1 13,799** 1780.998** 3.112%* 1544,238%* 130.169%* 0.146%*
GXL 11 1.894%+ 6.706%* 308.412%% 6,205** 1201.394** 205.837%* 0,135*~
GXD 22 0.728%+ | 17.838%* 181.589~ 1.288%* 257.259** 51.736%* 0.399**
GXYXL 11 0.574** 3,987 501.201* 6.096%* 1150.757%* 145.034>* 0.486**
GXYXD 22 1.031*+ 2.248%> 429.693** 1,369%* 444.486** 36.692%* 0.112%*
GXLXD 22 0.433** 2.739%* 47.424%* 1L.568** 404,389** 78.404** |, 0.107**
GXYXLXD 22 0.663** 2.096** 69.528%* 1L.OS8** £39.903** 32,875+ 0.132+*

{ Error 280 0.016 0.587 3.082 0.228 5.3%4 1.408 0.023

* %*Significant at the 5% and 1% prob;\bility levels, respectively.
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agreement with those detected by
El-Serogy et al. (1997), Basha
(1998) and Awaad and Basha
(2000).

Significant dlfferences were
obtained for genotypes (G)
respecting the studied characters
overall environments. A similar
finding was obtained by Ragab and
Kassem (2002).

With respect to first order
interactions of genotypes with each
of years, locations and plant
populatiori densities, the results
indicated that they were significant
in all characters. Also, highly
significant second (Gx Y x L), (G

x Y xD)and (G x L x D) as well

as third (G x Y x L x D) order
interactions were noticed for
sesame seed yield and its
contributing characters, implying

different response of genotypes’

over year, location and plant

population density combinations,
also providing evidence for the

necessity of testing genotypes in
multipie environments. A similar
conclusion was reported by Ragab
et al (1995) and Awaad and Basha
(2000). ’

Stability analysis:

Stability analysis of variance
of seed-yield and its contributing
characters (Table 3), provides
evidence for highly significant

Awaad and Aly

mean squares of genotypes for all
studied characters, suggesting that
sesame genotypes were genetically
different for genes controlling

these characters. Highly significant

environment + (genotype X
environment) component  was
recorded for all characters. Also,
highly =~ significant effect of
environments - (linear) was
reported, indicating that the
studied characters were highly
influenced by the combination of
environmental components (years,
locations and/_ plant population
densities).

Genotype x  environment
(linear) item was highly significant
for ~ the studied characters,
suggesting that the tested sesame

genotypes differed in their
response to environments. The
significance  of the linear

component gave the chance to
continue the estimation of the

-stability parameters. In addition to

the  significance of the mean
squares of G x E interaction
(linear), the ‘pooled deviation item

was  also highly significant,
suggesting differential response of
- genotypes - to  the  various

environments. Significant G x E
interaction (linear) against the
pooled-deviation was observed for
the studied characters, except
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Table (3): Mean squares of stability analysis of seed yield, and its
contributing characters in sesame.

. . Mean squares
Seed Seed il - No. of No. of No. of
Source d.f | yield/ content :‘nr::l;:: gth beanches/  capsules/ seedy/ lOl?O-s'ud
l,___"______, fed. (%) S r  plamt _ plant capsule o
Gemotypes | 11 | 7320+  §9.878% 79767+~ 9391%*  988.903%  431.0M* 1764
Eavironment |
+(genotypex | 137 | QSS4** 22064 1UIS823%.  B430* 12353044 T6662%% Q.25
environment) o
E“"l’i:’::'“‘ 1| 44624 1B630%*  12151120%*  94451%%  B13643894¢  GEBASI0M* 10393+
| (linear) -
Genotype x
environment | §1 | 0.884%% 369344 2969394  2OE2VA 24895434 3LEI4MH 1271%*
Gmean) : .
Poolcd 120 | 0184+ 1933+ (08927 06124 ASDESAM 230460 (598
deviation T
Pooled error | 264 | 0.014 0.768 FRX) 0.336 620 L.704 0.019
number of seeds/capsule, each genotype according to its

suggesting that differences in
lincar response among genotypes
across environments had occurred,
and the linear regression and the
‘deviation from linearity were the
main components for differences
in stability “for most studied
characters among genotypes. In
this respect, G x E interaction was
found to be highly significant for
seed yield and some related
characters (Mahdy er al., 1988,
Suresh et al., 1991; Ragab et al.,

environmental response. The
analysis of - variance provide
information about the existence of
G x E interaction, but fails to
provide information about the
individual response of the
genotype to certain environument,
therefore the stability parameters
for each genotype were performed
and given in Table (4).

According to Eberhart and
Russell (1966) method, the stable
genotype is the one having high

1995 and John et al., 2001). mean values over environments,
The main objective of the with (b) value equal 1 and
majority of sesame breeding deviation from regression as low

programs is to select genotypes,
which perform consistently over a
wide range of environments or
specific environment. It is of
importance for the breeder to
quantify and estimate the G x E
component and to characterize

as possible (S d=0).

Also, Breese (1969) and
Samuel et al. (1970), Paroda and
Hays (1971) and Jatasra and

Paroda (1979) emphasized that

linear regression “b” could simply
be regarded as a measure of
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response of a particular genotype,. .
whereas the deviation around the.
regression line “S’d” is the most’
of stability, -

~ suitable measure
genotype with a lowest “S%d”
being the most stable and vice
versa. As well Breese (1969)
reported that genotypes with
regression coefficients greater than
one would be adapted to more
favorable environment, while those
with coefficients less ‘than one
would be relatively better adapted
to ~ less favorable - growing
condition. In the present study, the
regression coefficients (Table 4)
varied from 0.429 (Venezuela 7) to
1.639 (Mutant 48) for seed
yield/ fed.;-2.084 (Venezuela 7) to

.3.478 (Line 5/91) for seed oil

content; 0.031 (Line 5/91) to 1.780
(B-10) for fruiting zone length;
0.133(B-35) to 2.286(Venezuela 7)
for number of branches/plant;
0.380 (Giza 32) to 2.770 (Giza 25)
for number
0.487 (Venezuela 7) to 1.368
(Adnan hybrid) for number of
seeds/capsule as well as from
0.312 (Venezuela 7) to 4.637
(Mutant 8) for 1000-seed weight.

It is evident that “b” value -

deviated significantly from unity
(b>1) in genotypes Giza 25,
Mutant 48 and B-1! for seed
yield/fed.; Giza 32, B-35 and Line

of capsules/plant; .

B AY S PN FrT R
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591 for seed oil content; B-10 for

. fruiting zone length; Venezuela 7

for number of branches/plant; Giza .
25 “for number of capsules/plant;
Adnan hybrid for number of
seeds/capsule as well as Mutant 8§
for 1000-seed weight (Figs. 1-7),
indicating that these genotypes
were highly adapted to favorable
environments. Otherwise, the “b”
value deviated significantly fromr
unity and was less than one (b<1) .
in genotypes, Local Sharkia and-
Venezuela 7 (seed yield/fed.); Giza
25 and Line 5/91 (fruiting zone
lengthy; B-35  (number of
branches/piant} ; Giza 32 (number-
of capsules/plant) as well -as
Venezuelaw 7 for number of
seeds/capsule and  1000-seed
weight, which appeared to be more -
adapted - - to unfavorable -
environments. The negative “b”
values have been recorded in Local
Sharkia, ‘Adnan : hybrid and
Venezuela 7 for seed oil content,
provide evidence that these
genotypes may be grown under
poor environments (Singh - and
Chaudhary, 1985). |
The response to environments -
as' measured by the regression
technique was found to be highly -
heritable and controlled by genes
which are predominantly additive
in action (Hayward and Lawrence,
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1970 and Samuel et al., 1970). In
the case of the insignificant “b”
value, the deviation from
regression “S’d” is considered the
most appropriate criterion  for
measuring phenotypic stability in
an agronomic sense, because this
statistic measures predictability of
genotypic reaction . to various
environments (Becker et al.,
1982). '
Considering the deviation
from regression “S’d” (Table 4), it
can be seen that out of the studied
twelve sesame genotypes, seven
(No. 2, 4, 6, 7,9, 10 and 12)
showed  stability for seed
yield/fed.; four (No.3, 5, 10 and
12) for seed oil gontent, five
genotypes (No. 2, 3, 4, 5and 7) for
fruiting zone length; five (No.
1,3,6,7 and 11) for number of

branches/plant; nine (No. 1, 2,4, 5,

6, 7. 10. 11 and 12) for number of
capsuies/plant; two (No. 5 and 6)
for number of seeds/capsule as
well as all genotypes, except No. 4
for 1000-seed weight. Since their
“$%d” values were very small and
not deviated significantly from
zero. However, the remaining
genotypes were sensitive to the
environmental changes. In this
regard, Guilan Yue et al. (1990)
reported that the deviation from
regression scemed to be very

© genotypes,

393
important for estimating the
stability.

Stability parameter, termed

ecovalence (Wi) was proposed by
Wricke (1962) which measures the
contribution of a genotype to the
GxE interactions; a genotype with
Wi=0 is regarded as stable. , and
consequently stars corresponding
to (Wi} indicate significant
unstable  performance  across
environments (Becker and Leon,
1988). Thus, the most stable
sesame genotypes were Giza 32,
Local Sharkia, Mutant 8, Mutant
48, B-10 and Line 5/91 for seed
yield/fed.; Giza 25, Local Sharkia,
Mutant 48, B-10, B-35 and F5
generation for seed oil content;
Giza 32, Local - Sharkia - and
Mutant 8 for fruiting zone length;

.Local Sharkia, Mutant 8, B-10,
‘Line 5/91, F5 generation and

Adnan hybrid for number of
branches/plant; Mutant 8, B-10,
Adnan hybrid and Venezuela 7 for
number of capsules/plant; Mutant
48, B-10 and Line 5/91 for number
of seeds/capsule as well as all
except Giza25
Mutant 8, ‘Adnan hybrid and
Venezuela 7 for 1000-seed weight
(Table 4).

The coefficient of determ-
ination (r'i) as a measure of the
predictability of the estimated
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Table (4): Stability parameters for seed yield and its contributing characters of 12 sesame
genotypes grown under 12 environments.

Character Seed yield Seed oil content Fruiting zone length {cm} No. of branches/plant
| (ard. /fed.) (%)
Genotype Xi bi| Sdi [ Wi [ Xi| b sTat|wi S Wi (r Xi| bi] S[Wi [
1Y Giza 25 pXTH 1606 | 2641 | 0.674= | 0564 | 48376 0509 | 1.185° 1 0.771 B943T" | 414307 | 0A4S0 | 3.219 | 0974 | 0243 | 0.464° | D663
2) Glzs 32 344 0998 | 0.43% | 0.201 | 0.664* | 51.533] 2207 | 18407 | B.1T3* 4247 2650 | 0644+ | 2.886) 0924 | 055271 2232 0435
3} Locai Sharkia | 3.076 0575 2.189™ 1 0.138 | 0.403 | 49.005 8526 0.952 { 0.001 3.403 1809 ] 0432 | 2728 0923 | 6.05¢ | 0.083 | 0.844%*
4) Mutant 8 3651 0.684 | 0,594 | 0.024 | 0.788*+| 52.200| 0539 | 22787 | 246 k%73 0172 | 0.069 | 3.133( 1.207 | 04807 ) 0.299 | 0333
5} Mutant 48 3.349 16397 15177 0102 | 0.688 | 50.183) 0.711 | 0.05 | 0233 3437 5841+ | 0.983+| 3389 0.881 | 0.495" | 0,408 | 0.521*
6 B-10 273 0738 | 0312 | 0008 | 0.928++| 49.548{ 1.796 | 16297 | 0.1% 243177 | te.014=q 0.712* | 3369 1066 | 0.060 | 0121 | 0836
" Bl 2,984 1.508° | 0.471 | 0731% | 0.736{ 47.47¥ 1269 | 19627 | pAs2* 4267 6047+ | 0809 | 26001 0.658 | 0.212 | 0.837*( 0.668%%
8} B-35 2670 LO7G | 18017 0.458% | 0.460 49.143‘ 2761°] 284" | 0.139 1447171 11.983%9 0.428 | 2511| 00337 07157 | 0773 { 0.264
9) Line $91 2919 1014 | 0.052 | 0.099 | 0483+ | 49.123; 34787 38417 | 4002 9.470" | 4.104% | 0.535 1 3531 1359 | 12967 | 1,085 | 06914
10) F5 generation | 3.159 LIS 0.531 | 0572 | G.775%*| 48943 1510 | 0.720 | 0078 9763 | 218607 | 0.568" | 4009 0.773 | 0.317" | 040 | Q.63
1) Advan ybrid | 2.169 0.658 | 13417 [ 1.501%*[ 0.793**( 46.476; -0.4%0 | 15997 | 6.492* 3013 [ 6537* | 0.839*%( 3878| 0815 ; 0.297 | 0.021 | 0.856*
12) ve 1a ¥ 2033 0.4297; 0223 | 0.511" | 0667 | 46.068; -2.084 | 0.483 | 3334* 81557 | 7.004* | 0354 | 4.600% 2.2867) 12T | 43267 | 0613
Grand mean 2.905 49.017 3.408
1.8.D. 0.572 1.126 0.633
Sesame ardab=120 kg.
P =0.05
P =0.01




Table; (4) continue

Character "No. of capsules/plant = - No. of seeds/capsule ‘ 1000-seed weight (g)
Genotype | Xi b (S Wi |r [Xi {bi {8di Wi | (X |bi |SMdi [wi [
1 Gizads 84,794 | 27704+ | 4285 9.512¢ 0654 | 2922 | 0.807 T.8584+ 7817+ | o1 | 3813 0433 0.527 0.288* | 0.6d1*
2) Giza 32 I7.194% | 03800+ | 7.042 8.502¢ 0889 | 37867 | 0953 @I 9269 | 0225 1299 8939 -0.607 0.001 0.7574%
3) Loca Sharkia | 72.6583 | 1947 i3tsgs | 37 | oassr | sosze | omze 31994+ 8270* | 04ir | 3782 0.628 0544 0015 0.880+*
4 Mutant 8 80.906 | 0.74% 1120 6.290 0.668% | 46609 | 0.968 6568+ 6843* | 0.628° | 4356 4637 | 5040 | gg280 0403
5) Mutans 48 BlAd4 | L33 12.019 17.488* 0.487* | 45658 | 1039 0.514 0.536 0852 | 3888 1.769 0.455 0015 0.9585%+
6) B-10 73.139 | 0.668 4011 5103 0.783* | 42803 | 1019 0508 2.987 0862*+ | 3870 0.343 0.574 0.0% 0.973
7 B-l1 63933 | .59 7.01% 18183 | 0433 41903 | 1957 173014 15483 [ ot | 4348 0.543 0,53 0.026 0811+
8 B-35 £3.617 | 0.749 1E5,468° | 49.319 0194 44.999 1.078 3L9I9 264437 | Das2* 3.967 0.686 6566 4.013 0.8324*
9} Line 59§ 72069 | 0744 313364+ | 8483+ 0.686* | 41592 | 1387 3947 0273 0851+ | 3758 0.851 0.621 0.019 0.828%*
18) F5 gencration 76536 | 1009 7.07¢ 23660 | 0895 | 44975 | 0932 2619 161647 | o306 4.150 0.636 -0.545 0.0009 0.635*
i1} Adnan hybrid  § 84666 | 1,066 0.07% 1716 0899 | 42783 | 1365 128914 5987 | 0754 | 3213 0.749 0.59% 0.757%* | 0425
12) Yenezuela 7 75728 | 0.999 12,084 ) 5992 0985+ | 34350 | 0487 | 13283 | 7798+ | 0ane 3997 0312 | 0518 0171 | 6703+
Grand mean 75502 . 42.148 3910
L.5.D. 17.218. ) 3962 ‘ 0624 )
P =0,0% S :

P .01

7007 (2)°ON6Z * 10A “say a3y [ 31zv3vZ
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(Figs. 1-7): Diagrams of phenotypic stability for the studied characters.
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response (stability) was proposed
by Pinthus (1973) as a best
measute of phenotypic stability
because its value lies between zero
and one, and is strongly related to
S*%di (Becker, 1981). As presented
in- Table (4), among the studied
sesame genotypes, “r” values
accounted for 40.3 to 92.5% of the
variation in seed yield/fed..
Significant values have been
recorded in ten genotypes (No. 1,
2,4,5,6,7,9,10, 11, and 12) for
seed yield/fed.; eight (No. 2, 3, 5,
6, 8, 9, 10 and 12) for seed oil
content; six (No. 2, 5, 6, 7, 10 and
11) for fruiting zone length; nine
(No. 1,3,5,6,7,9,10, 11 and 12)
for number of branches/plant;
ten(No. 1, 2, 3, 4, 5,6, 9, 10, 11
and 12) for number of
capsules/plant; nine (No. 1, 3, 4, 5,
6,7, 8,9, and 11) for number of
seeds/capsule as well as ten (No. 1,
2,3,5,6,7, 8,9, 10 and 12) for
1000-seed weight, indicating high
degree of stability. In this
connection, Langer et al (1979)
and Ragab et al. (1995) found that
the linear regression accounted for
70 to 99% of the variations in
yields of oats and sesame,
respectively. :

In conclusion, there were great
similarities between (bi), (Sdi),
(Wi) and (%) in sesame genotypes;
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Giza 32 and Line 5/91 for seed
yield/fed. and 1000-seed weight
with specific superiority for high
yield potentiality. Meanwhile, F5
generation was the same for
stability statistics but exhibited low
oil contant.

Full uniformity was also
observed between (bi), (S°di) and
(r’i) in genotype F5 generation for
seed yield/fed. and between (bi)
and (r%i) in Adnan hybrid for seed
yield/fed., fruiting zone length,
number of branches/plant and
number of capsules/plant,
indicating high stability and good
adaptability to a wide range of
environments. : .

The stability parameters;
(8%di),(Wi) and(r’i) showed exactly
similar in Mutant 8 and B-10 for
seed yield/fed. and number of
capsules/plant as well as (8di) and
(i) in Venezuela 7 for seed
yield/fed., seed oil content, number
of capsules/plant and 1000-seed
weight. These results agree with
Duarte and Zimmermann (1995),
suggesting that one of both
parameters (S%di) and (r*i) is
sufficient to determine phenotypic
stability.

Considering the four stability
parameters (bi, S°di, Wi and r%)
accompanished with mean
performance (X1), it is important
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to mention that the most desired
and stable sesame genotypes were;
Mutant 8, Giza 32 and Line 5/91
for seed yield/fed.; Mutant 48 for
seed oil content; Giza 32 for
fruiting zone length; Adnan hybrid
and Local Sharkia for number of
branches/plant; Adnan hybrid,
Mutant 8 and the exotic one
Venezuela 7 for number of
capsules/plant;Mutant 48 and B-10
for number of seeds/capsule as
well as Giza 32, F5 generation,
B-11 and B-35 for 1000-seed
weight (Figs. 1-7).

Correlation among stability
statistics:

A range of stability statistics
. has been developed. The most
reliable is the one ease of
computaion and gave unbiased
estimation of yield stability.
Therefore, simple correlation
coefficient between pairs of
estimated statistics was computed
{Table 5). It could be seen that,
‘positive and significant correlation

between mean performance (X i)
and the regression coefficient (bi)
(r=0.708**) has been reported for
number of branches/plant. Thus,
genes controlling greater number
" of branches/plant are likely to be
associated with those controlling
adaptability measured by the “b”

Awaad and Aly

value. Therefore, the most adapted
genotypes could be identified on

the basis of (X). The same
association was detected between

(Xi) and (i} for number of
seceds/capsule, hereby sesame
genotypes having greater number
of seeds/capsule tend to have high
(%) values.
~ Positive  and  significant
relationship was detected between
(S%di) and (Wi) for fruiting zone
length, number of branches/plant,
number of capsules/plant and
number of seeds/capsule; (bi) and
(S7di) for seed oil content and
1000-seed weight; (bi) and (Wi)
for seed oil content and number of
branches/plant as well as between
(bi) and (%) for number of
seeds/capsule, In this connection,
(), (S%di) and (Wi) were highly
and significantly correlated with
one another which indicates that
any of them should be a
satisfactory parameter for
measuring stability (Langer et al,
1979 and Silva and Barreto, 1985).
Negative and  significant
correlation was recorded between
(X1) and each of; (Wi) for seed
yield/fed., number of capsules -
/plant and 1000-seed weight and
with (§%di) for number of
capsules/plant. Hereby, the high -
performing genotypes tend to be
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classed as less stable and vice
versa. Virk et al. (1985) found that
the mean (X) and (S*d) were
repeatable for measuring stability
in oat.

Negative and  significant
association was recorded between
(S*di) and () for number of
capsules /plant and number of
seeds/capsule and between (Wi)
and (%) for number of
capsules/plant and  1000-seed
weight. In this respect, Becker and
Leon (1988) reported that the high
(%) values and the low estimates
of both (S%di) and (Wi) are
regarded as being desirable.

" However, the y insignificant

correlation between r(X-i) and each
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of; (bi), (S°di) and (r4) for seed
vield and one or more of its
attributes ~ may indicate the
independent genetic. control of
mean performance and stability
parameters, providing the breeder
a chance for developing high yield
and stable genotypes (Duarte and
Zimmermann, 1995). The lack of
correlations which have been
recorded between the other pairs of
statistics for seed yield/fed. and
one or more of its attributes,
showing that each of (bi), (S3di)
and (1%) was independent and has
its own characteristic and using
any one of them depends upon its
ease of computaion, since all of
them give reliable estimates for
stability. o .

Table (5): Correlation coefficients between pairs of different stability
statistics for the studied sesame characters. '

Seed oil itin X . i

CS;::!;:;::G ;f:;d yield (c;num ' :;::mg ]::a::hesl ::uop;:nfles/ :&zj l':?:;“"
e) length plant plant capsule

Xi-bi 0.413 0.520 0313 0.708** = | 0.543 0.510 0.438
X.-8di | 0075 0.188 0.130 0273 0.609* 0.222 0.177
Xi-Wi -0.588+ 0.055 0.306 .350 £0.615* 0.125 -0.729%*
X.- i -0.023 0004 | -0.013 .50 0.554 0.622* | 0.086
b, - Sdi 0318 0.682+ 0.378 0.547 0.169 0.639 0.896**
by - Wi 0.021 0.602* 0302 | 0706 0.089 0.130 -0.041
- -0.145 0.013 0.260 0.189 0.016 0570* | -0.482
Sdi-wi | 0218 0327 0586 0.719+* 0.721%* 0.693* | 0.101
Sdi-ri | 0547 0.434 2221 0302 -0.637* 0.586* | 0.484
Wi - i 0.130 0.510 $0M 0313 0.759* | -0.389 -0.633*
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