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ABSTRACT

INTRODUCTION

Sesame (Sesamum indicum L) is an
important oil seed crop being cultivated in the
tropics and the temperate zone of the world
for its edible oil, protein content and quality
vitamins and amino acids. Sesame has recei-
ved increasing interest as a source of good
quality vegetable oil with antoxidative constit-
uents (i. e. sesaminol, seamolinol and tocophe-
rol) and as an excellent source of protein in
developing countries.

Yield improvement is a major interest
of plant breeders. The beneficial competition
between two crop species is often incorpora-
ted into farming systems that protect the
farmer in developing countries against crop
failures. Less recognized, but also of great
consequence, is the competition that occurs
between contrasting genotypes within a single
crop species.

The growing blends of aiready exis-
ting cultivars, has been recognized as a viable

way to increase and stabilize the yield of self
crop pollenated. Much information can be
obtained by studying the effects of blending
two or more genotypes in sample mixtures.
Smithson and Lenne (1996) reported that the
varictal mixtures are presently a viable stra-
tegy for sustainable productivity in subsis-
tence agriculture. In their opinion, mixtures
have potential for improvement without
sacrifice of diversity and are an important
resource for future global food production.
They added that blends may have an expan-
ding role in modern agriculture in situations
where qualitative unforminty is not of girding
priority. Most of the studies of blends, or mix-
tures, in self ~ pollinated crops have shown a
slight advantage in yield or outyicld the high-
est component. Allard and Adams (1969)
indicated that average of wheat increased by
6% when surrounded by plant of another
varictics. Mixtures in wheat yield have been
reported to have outyielded and were more
resistance to stress conditions than the mean
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of their components in a pure- stand. Gill ef al.
(1984) Mundt et al. (1995) and Walsh and
Noonan (1998). Many researchers study the
performance of blends in barley, of them Per
Koister and Olavstoten (1989), Castiblanco et
al. (1991), Mundt ef al. (1994) and Einfeldt et
al. (2005) found that the mixture varieties had
positive effects on yield and disease control.
Mixture or blend varieties in soybean have
discussed by several workers, for exaple:
Schutz and Brim (1967), Schweitzer ef al.
(1986) and Gizlice et al. (1989) reported that
blends of soybean varicties showed superior-
rity in yield as compared with pure line com-
ponent averages. Tarhuni and Mc Nilly (1990)
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and Megahed (1999) studied the performance
of Vicia faba cultivars in monoculiures as
compared with their mixtures or blends. Mix-
tures of cultivar combinations were higher in
seed yield plot ' than means of the component
cultivars grown in monoculture. Commercial
mixture of wheat, peanut and soybean have
found practical applications in USA and
various other parts in world.

In the present investigation, we have
studied mixtures of sesame lines to determine
the relative yield of mixtures and pure stand
and to establish the phenotypic stability of
these blends as well as the their component.

MATERIALS AND METHODS

Eighteen experiments were conducted
at Giza, Mallwi and Shandweel Agricultural
Research Stations (ARC) during three succe-
ssive summer seasons 2005, 2006 and 2007.
Six diverse genotypes that represent adapted
sesame lincs and cultivars were selected for

Table (1): Pedig

ree of the sesame geno
Genotypes

pes studied.

this blend evaluation study. These were
MGS;, MGS;s and MGS,;s (branched type)
and Shandweel;, Shandweels and Sohag; (non
— branched type). The origin and pedigree of
these six entries are shown in Table (1).

Branched type
MGS;

MGS;;

MGS;s

Non - branched type
Shandweel;
Shandweels

Sohag,

The six entries were grown in pure
stand for each of them and were blended at
ratio 3:1 and 1:2:3 in all possible combina-
tions so that 12 blends for each of the bran-
ched and non-branched types were developed,
as follows: ‘

Pure stand treatment
Branched type
MGSs(A)

MGS;;(B)
MGS;5(C)3

A line selected from line 38 x line 574
A line selected from line 82 x Giza 32
A line selected from line 130 x line 592

A line selected from Giza 32 x NLA}30
A line selected from line B21 x line 574
Aline cleedfrom Giza 32 x N.A413

1- Group one of experiments:

This group included 3 branched type
lines (Table 1) and 12 bland combinations
among them as shown in the following
scheme:

Mixture (blend) treatment
3 MGS;. 1 MGS)5
1 MGSs.3 MGS;s
MGS;.. | MGS;s
1 MGS;..3 MGSys
3 MGS;5+ 1 MGS;s
1 MGS;5.3 MGS;s
1 MGS;.+2 MGS;5. 3MGS,s
2 MGS;+1 MGS;5.3MGS,5
3 MGSs +2 MGS]5+ l MGS25
1 MGS;::3 MGS;5.-2MGS:s
2 MGS;+3 MGSy5: LMGS5
3 MGS;..1 MGS;5.2 MGS,;5
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2 — Group two of experiments:
Included three non — branched type
lines (Table 1) and 12 blend combinations as

Non - branched type
Shandweel; (D)
Shandweels (E)
Sohag, (F)

Each individual treatment was entry
were grown in a randomized complete block
with four replications at nine environments (3
location x 3 years). Plot area was 10 m’ (5
rows 4 meter long).Distance between rows
was 50 cm and distance between hills within
row was 20 cm for ranched type and 10 cm
for non- branched type with 1 plant for
branched type and tow plants for non -
branched type left per hill after thinning.
Cultural practices were done according to

recommendations. The three guarded rows
were harvested and evaluatea for ceed yield in

ardab fed ™.

shown in the following pattern:-

3 Shandweel; + 1 Shandweels

1 Shandweel; + 3 Shandweels

3 Shandweel; + 1 Sohag,

1 Shandweel; + 3 Sohag;

3 Shandweels+ 1 Sohag,

1 Shandweels + 3 Sohag,

1 Shandweel; + 2 Shandweels+ 3 Sohag,
2 Shandweel; + 1 Shandweels+ 3 Sohag;
3 Shandweel; + 2 Shandweels + 1 Sohag,
1 Shandweel; + 3 Shandweels + 2 Sohag;
2 Shandweel; + 3 Shandweels+ 1 Sohag;,
3 Shandweel; + 1 Shandweels+ 2 Sohag;

Phenotypic stability analysis was
computed according to Eberhat and Russell
(1966). These components were calculated for
every tested blends and pure line to compare
the relative stability of blends or pure lines.
Two stability parameters were calculated, b,
the regression of the performance of each
blends or pure lines under different environ-
ments on the environment means over all
genotypes and S°d, mean squares of deviation
from linear regression. The expression of
blend responses was calculated as deviations
of blend yields from the means of components
in pure stands according to Gizlice ef al.
(10RQ),

RESULTS AND DISCUSSION

Mean performance:

Result in Table (2) shows the mean of
seed yield fed-'. (ard) for twelve branched
blends and their branched pure lines, in nine
environments. Result shows significant diffe-
rences among pure lines and their blends in all
environments. The seed yield of pure lines
over nine environments ranged from 5.6 to 6.4
ard fed . The MGS,s was the highest in seed
yield in the pure stand over different environ-
ments.

Range among blends in seed yield/fed
over different environments was 4.9 — 6.5 ard
fed . The blend (1A with 3 B) gave the
highest seed yield but difference from the of
other two combination were insignificant. The
highest seed yield of pure stand was shown by
MGSU (l e, B)

The mean of seed yield fed *!. (ard)
for twelve non-branched blends and their three
non-branched pure linegs in solid stands grown,
in nine environments are Presemud . Taple
(3). There is no significant difference among
pure stands of the three main cultivars over
different environments. Three blend lines (1 D
+2E+3F),3D+2E+1Fjand 2D +3E
+ 1 F) were the highest in seed yield with
insignificant difference among them over the
nine environments. These blends were high by
6.5 %, 4.8 % and 3.1 % over their cultivars in
the pure stand (D, E and F, respectively).
From the previous data, the blending of the
three non — branched lines at any ratio was
better than blending of two lines at any ratio.
These results are harmony with those obtained
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by Sumamo and Fehr (1980) and Cesar and
Mundt (2000).

Gallandt et al. (2001). evaluated the
performance of wheat mixtures and their pure
line cultivars in wide range of environmental
conditions. They found that mixtures were
1.5% higher yiclding than the mean yield of
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their pure line cultivar components over all
environments. Also, Mille ef al. (2006) indica-
ted that four — way mixtures in terms of grain
yield, 1000 ~ grain weight, grain protein and
disease leaf area reduction were better as
predicted by performances of two — way
mixtures than those of pure lines.

Table (2): Mean of sced yield in ardab fed! of 12 branched blends lines and their pure

Genotypes

2005|2006 | 2007

Pure lines
MGS;(A)
MGS;s(B)
MGS;s(c)
Blends Combinations
3A+1B
1A+3B
3A+1C
1A+3C
3B+1C
1B+3C
1A+2 B+3C
2A+HIB+3 C
3AR2B+IC
1A+3B+2 C
2A+3B+H1C
3A+H1B+2C

58
4.8
6.1

4.7
15
54

6.7
7.5
6.0
45
73
74
1.7
52
4.6
5.0
4.7

4.7
58
5154
149
59
84
6.8
79
8.0
49

5.3
7.6
7.0
8.3
7.0
73
6.3
6.0
7.7
5.6
7.0

Table (3): Mean of seed yield in ardab fed ™ of 12 non- branched blends combination and
their pure stand lines in nine environments.

Genotypes Giza Mallwi Shandweel Mean
2005 | 2006 | 2007 | 2005 | 2006 | 2007 | 2005 | 2006 | 2007

Pure lines
Shandweels;(D) - | 70 | 74 | 75 | 39 | 59 | 52 | 56 | 66 | 70 |62C
Shandweel; (E) 70 | 64 | 67 | 46 | 56 | 50 | 74 | 75 | 70 [63C
Sohag,(F) 66 | 66 | 75| 42 | 64 | 5317071 |74 |64C

Blends combinations

3D+1E 51|78 | 75|41 |65 |57 147177177 ]63C
1D+3E 52 162 | 60| 39|53 |55|52)|56)] 58 54E
3D+1F 67 | 51 |56 |38 )53 |44 |58 5256 )53E
1 D+3F 55160 | 60| 44| 44 | 50 | 54 ) 48 | 47 | S51E
3E+1F 73 | 45 160 | 40 | 50142 | 67 | 49 | 49 | 53E
1E+3F 37 175176 139 |42 |47 159 )82 180 (62C
1D+2E+3F 80| 73|68 |37 (64|51 |74]| 74| 76 |66A
2D+1E+3F 59 1 68| 69| 41| 62|45 |55 |72 |74 (60D
3D+2E+1F 80| 70 17742 52|54 65 |80 | 74 |66A
ID+3E+2F 47 | 68 [ 80 |38 |65 |55 |47 |76 | 78 |[62C
2D+3E+1F 70 1 64 | 67 | 46 | 56 | 50| 74| 74 | 70 | 66A
3SD+1E+2F 66 | 66 ( 75| 42 | 64 | 53 | 70| 71|74 63C

Significant differences among means over locations and seasons are designated with different letters

using LSD 05 value.
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Stability parameters:

The two phenotypic stability para-
meters for seed yield in ardab fed ' of twelve
branched/or non — branched blend lines and
their pure lines in different environment are
presented in Table (4).The performance of
MGS;s (B) pure lines in branched type had
highly mean value of seed yield. Meanwhile,
the branched blend lines (1A +3 B), (1 A+3
C)and 3 A +2 B+ 1 C) showed high yield at
nine the environments. On the other hand, the
non - branched pure lines had approximately
same seed yield over all environments.
Whereas, three non - branched blend lines
(ID+2E+3F),BD+2E+ 1F)and 2D +3
E + 1 F) revealed the highest productivity over
different environments. With regard to
estimates of phenotypic stability parameters,
all pure lines and blends in either the branched
type or the non — branched one had regression
coefficient estimates that did not differ
significantly from unit (b = 1) but, it differed
significantly from zero (b # 0) except blend (3
A + 1 B) in branched type and blends (1 D + 3
E), BE+ 1F)and (1 F + 3 E) in non — bran-
ched type at nine environments.

According to the criteria of Eberhat
and Russell (1966), a stable preferred variety
would have high mean performance, the
regression of genotypes yield on environ-
mental conditions did not differ significantly
from unity and differed significantly from
zero and the deviation from regression close to
be zero (S°d’ . In branched typr, one pure line
(MGS;;5 (B)) and three blends (1A + 3 B), (1
A+3C)and 3 A +2B+1C)would be the
most stable in all environments. With respect
to non — branched type, all pure lines and three
blends (1D + 2E + 3F), (3D + 2E + 1F) and (2
D + 3 E + 1 F) are considered the best entres
in all-environments. These results in are agree-
ment with those obtained by Schilling ef al.

(1983), Gill er al. (1984), Smithson and Lenne -

(1996), Mundt (2002), Agrorastos and Goulas

(2005) and Ceccareli and Grando (2007).
They reported that mixture of pure lincs in self
~ pollinated crops has several advantages.
Allard (1999) reported that simple physical
mixtures of pure lines of inbreeders (e. g.,
barley, wheat, rice, phaseolus — beans) yielded
more than the mean of their components and
are often more stable (homeostatic) in
performance than their components grown in
pure stand. This suggests that heterogeneity
often leads either to 1) phenotypic interactions
that provide gains in performance and/or 2)
mutual buffering or homeostasis that results in
steadier performance.

Blend response:

Blend response is the deviations from
the average of the component pure varieties
for branched and/or non — branched types are
shown in Table (5). Five of twelve branched
blend lines and three of twelve non — branched
lines exhibited positive blend response for
seed yield fed”'. Whereas, the differences were
significant in 3 blends either in branched or in
non — branched types. The range of blend
response in branched type was from - 18.2 to
12.4 %. The blends (1A + 3 B), (1 A +3 C)
and (3 A +2 B + 1 C) were the highest entries
from branched type they were 4.7 %, 12.4 %
and 6.3% higher than the pure lines compo-
nent averages.

Range of non - branched type was
from -19.4 to 4.7%. The blend combination of
(3D + 2 E + 1 F) yielded either slightly or

significantly better than the rest of ne= —
branchicd blends The wmccnanism of blend

response is not well understood, but it is a
subject of interest in the prediction of blending
combinations. These results are in agreement
with those obtained by Gizilica ef al. (1989),
Megahed (1999), Cesar and Christophr (2000)
and Mille et al. (2006). Superior blend perfor-
mance may prove to be desirable breeding
objective in determinate sesame.
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Table (4): Phenotypic stability parameters for seed yield fed * (ard) of twelve branched/or
non — branched blend lines and thelr pure lines i in dlfferent envn'onment 7

b

Pure lines
MGS;s(A) . 122 6.4%*
MGS,s(B) . 1.12 2.5% o. 27
MGst (C) . 0.99 3.9%# 0.05
Blends combinations
3A+1B . 0.11 0.75 4.4%*
1A+3B . 1.6 4.2%* 1.6
3A+1C . 0.75 14 0.46
1A+3C . 1.97 2.4%+ 0.05
3B+1C . 12 6.1%* 1.0
1B+3C ) 18 4.0%* 1.8
1A+2B+3C ) 1.1 4.0** 03
2A+1B+3C ) 13 2.7 - 0.6
3A+2B+1C . 18 6.6%* 2.9
1A+3B+2C . 043 2.7** -37
2A+3B+1C . 1.1 7.5%* 09
3A+1B+2C . 13 2.0%* 0.3
Non ~ branched type

Pure lines
Shandweel; (D) : 13 6.8%* 15
Shandweel, (E) : 1.1 5.2%* 0.38

Sohag, (F) . 1.2 10.8** 1.9

| Blends combinations ,
' 3D+1E . 12 2. 7%* 047
1D+3E . 0.62 3.0%* 24%
3ID+1F . 0.74 3% 1.1
~ 3D+IF . . 18 2.7%*
" 3E+1F . 1.5 0.79

LE+3F | 62 ~ [ L 4.8%* 20*
1D+2E+3F 6 . 6.0%* 1.9
2D+1E+3F 6. . 5.6%* 12
3JD+2E+1F . . 6.8%* 1.2
IDY3E+2F . . 2.9%
2D+3E+1F . . 3.2%¢
AD+1E+2F

i Slgmh‘»mf at0. 05 and 0. Ol levls ofprobabllity, respvcly
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Table (5): Mean blending yield, pure line component yield and blend response in branched
and non — branched blend lines in dlfferent envnronments _

« Branched 7

Blends

Blends identity mean

Pure lines
component mean

Blend response
Difference ard/fed

%

3A+18B
1A+3B
3A+1C
1A+3C
3B+1C
iB+3C
1A+2B+3C
2A+1B+3C
3A+2B+1C
1A+3B+2C
2A+4+3B+1C
3A+1B+2C
LSDys

49
6.5
59
6.4
55
6.0
5.6
56
6.3
5.0
55
55

-0.91**
0.29**
0.27
0.71%*
-0.74**
0.16
-0.39**
-0.19
0.38%*
-1.1
-0.54%*
-0.26
0.29

5.8
6.2
5.6
57
6.3
59
59
58
59
6.1
6.0
58

46
47

2.7
-6.5
-3.3
6.3

9.0
4.5

Non-branched type

Blends
mean

Blends identity

Pure lines
component mean

Blend response
Difference ard/fed

3D+1E

1D+3E

3D+1F

1 D+3F

3E+1F

1E+3F
I1D+2E+3F
2D+1E+3F
3D+2E+1F
1D+3E+2F
2D+3E+1F
3D+1E+2F

L_~ LSDQos _

6.3
54
53
51
53
6.2
6.6
6.0
6.6
6.2
6.6
6.3

0.0
-0.91%*
-1.0%*
-1.2%*
-1 1**
-0.23
0.26**
-0.30**
0.30%*
-0.23
0.27%*

63
6.3
6.3
64
6.4
6.4
6.4
6.4
6.3
6.4
6.3
6.3

*xx sxgmﬁcant at 0. Oand 0 01 levels of probablllty respectlvely |
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