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ABSTRACT

Fourteen genetically diverse sesame (Sesamum indicum L.) genotypes were grown under three
diverse plant populations during 2001 and 2002 cropping seasons. Seeds from each harvest were
subjected to different seed quality tests such as standard germination and seed vigour traits, and data
/ generated were analyzed. Seed quality traits were considerably affected by the genotypes and
growing conditions i.e. plant population and croppmg seasons. Genotypes with superior seed quality
were prevalent at 166,667 and 266,667 plants ha’.  Genotype 73A-11 was among the best
performing genotypes with consistently highest germination values, excess water stress germination
- (EWSG) and moderate field emergence, plumule length and seedling vigour, and was closely
followed respectively by Yandev 55, 530-6-1, 73A-97 and C-K-2. A close relationship was found
among seed germination, seedling vigour and field emergence: This indicated that these traits could
be improved by selecting for seed of high germination. Heritability and genetic advance results
revealed that the five seed quality traits were highly heritable in almost all the environments and
therefore offer unlimited scope for selection. Two plant populations (166,667 and 266,667 plants ha

) could be used for good seed production of sesame genotypes under tropical conditions.
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field and in the laboratory. It is for this
reason that this crop has not been listed by
National Seed Service in Nigeria.

Seed quality, according to Hampton'
(2002) is a standard of excellence in certain
characters or attributes that will determine
the performance of the seed when sown or .
stored. Most of the quality characteristics
are polygenically inherited, and will

INTRODUCTION -
There has been considerable expansion in
" sesame cultivation beyond the traditional
growing areas due to the removal of the
initial production constraints through
agronomic and breeding research and some
modest extension and promotional
activities. Seeds are biological input in

crop ‘production whi¢h determine the
effectiveness of other resources. - It is
noteworthy that seed quality assurance for
sesame has not been established in Nigeria.
Okolo and Fajana (1998) reported that for
seed quality assurance of sesame to be in
place in Nigeria, genetic, analytical,
physiological and sanitary seed quahtles
have to be crmcally evaluated both in the

therefore be influenced by the environment
to a large extent (Labuschangne et al.,

2002). Several studies have shown that
seed quality can be largely influenced by a
wide range of environmental factors during

- seed production, harvesting, processing,

storage and including treatments such as

seed priming ( Tesni€r et al., 2002; Adebisi,
. . . &
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2004). :
Farmers traditionally grow sesame
crop at different plant densities (Olowe and
Busari, 1994). Limited information is
available on the physiological response of
sesame seeds to its environment, especially
biotic factors. Understanding a factor such
as plant density, which is associated with
resource use and biotic stress, would help in
the genetic improvement of the crop and
development of improved management
practices for increased and sustainable seed
and grain production. Those factors of the
production environment which dictate the
quality of seeds produced include
temperature, available ‘moisture during
. seed development and maturation,
incidence of diseases and pests in the field
and at storage, management practices,
harvest conditions and post-harvest seed
handling (Tekrony, et al., 1980; Adeyemo et
al., 1998; Adebisi and Ojo, 2001; Ojo and
Dashiel., 2002 and Ajala, 2003 ).

Pollock and Roos (1972) identified
two separate aspects of vigour - genetic
vigor, which is seen as heterosis (hybrid
vigour), as the differences in vigour
between two genetic lines and
physiological vigour, as the difference in
vigour between two seed lots of the same
genetic line. Genotypic differences in the
quality of seed provide an opportunity for
employing genotypic selection as a method
of improving seed quality (Adebisi, 2004).

Research and development‘ work in this"

area, important as it is, has been relatlvely
scanty.

The objective of this study,
therefore, was to investigate the influence
of 14 genotypes and seed  production

environments on the various seed quality

components of sesame.

MATERIALS AND METHODS

Seeds of 14 sesame genotypes were
sourced from National Cereals Research
Institute, Badegi, Niger State, Nigeria. The
seeds were sown under three plant
populations during two years of 2001 and
2002 cropping seasons under rain-fed field
conditions at the Teaching and Research
Farm of University of Agriculture,
Abeokuta.  These treatments formed
experimental environments as follows:
Environment 1 = 50 x 15¢m with 133,333
plants ha”, Environment 2 = 60 x 10cm with
166,667 plants ha" and Environment 3 =
75cm x Scm with 266,667 plants ha'.  The
plant populations and seasons, therefore,
created six environments.  Seeds were
sown-in the field in late season September
20, 2001 and harvested in December 2001 /
January 2002 and repeated mid season on
July 15, 2002 and harvested in November
2002. At each plant population in each
year, the experiments were laid out in a
randomized complete block with three
replicates. Plots consisted of four rows of
3m long and spaced 50, 60 and 75c¢m apart
and seedlings were thinned at 3 weeks after -
sowing to about 15cm, 10cm and Scm
plant-to-plant spacing.. Al ‘cultural
practices were carried out accordmg to the
peculiar local conditions. -

Atmaturity, seed samples from each
genotype and environment were obtained
from 30-randomly picked plants from the
two inner rows. The seed samples were
placed under ambient laboratory room
conditions for 14 days and thereafter
subjected to the following seed quality
tests: )
Standard Germination: The test was
performed according to ISTA (1995).
Three 100-seed replicates of each .
genotype were germinated in 11cm
diameter petri dishes inside moistened

‘144



-paper towels with 5ml of distilled water

and placed inside the’ 1ncubat0r for
germination.” After séven days of
germihation, the proportion of germinated
seed (visibly emerged normal radicles)
was expressed as normal germination
percentage.
Excess Water Stress Germmatlon
(EWSG):  Thé test differed from the
“standard” one only in the higher moisture
tevel (10ml of distilled water) of the latter's
substratum as descnbed by Lovato and
Cagalh ( 1992) '

Plumule Length. : The p_lumule length of
ten randomly picked normal seedlings was
measured in centimeters (AOSA, 1983)
Seedling Vigour Index: Seedling vigour
level of each genotype was calculated by
multiplying percentage normal
germination by the average of plumule
length of each genotype after seven days of
germination(Kim et al., 1994) and divided
by 1000 (Adebisi, 2004).

Field emergence: Four sub samples of 50
seeds for each genotype under each
environment were hand-sown in furrows of

2.0m, 0.30m apart and-0.05m deep in the

field. Soil medium was kept moderately wet

- for. emergence. The number of -emerged

seedlmgs was counted at 14 days after

sowing and expressed as percentage of seed

sown. ..
DataAnalysxs '

Mean seed germination, EWSG and field

emergence were firstly transformed using
angular (arcsine) transformation. - All data
collected were subjected to analysis of
variance using GENSTAT (2001) 10.0
statistical package with spllt-spht plot
analysis and G x E eﬁ'ects were tested
according to Peterson { 1985) aud Moot and
McNeil (1995). Treatment means for all

_ components were compared using

Duncan's ( 1955) Multlple Range tests at 5%
probability level.

Broad sense hentéblhty (HzB) and genenc
advance (GA) were calculated accordjng to

methods outlined by Allard (1960) fb@ each
of the environments, thus: . ,

H'B = (a gx/d’gx +d%ex)x 100 )
Where #’'gx is the genotyplc variance of
character x, while #’ex-is the envxronmental v
variance for characterx.

GA=(K)dAH) ‘
Where K is a selection. dlfferentlal (2.06) at
5% probability level, . while 4A is the
phenotypic standard. deviation and H is
Heritability in broad sense. -

Correlation analyses were computed across
the plant- populations during the two |
seasons using GENSTAT correlatmn
procedures

RESULTS
Results in Table 1 show that season,
genotype and population effects were either

. significant (P=0.05) or highly significant

(P = .0.01) .for -all the  seed -quality
components - except population - effect,
which was not significant on EWSG and
field emergence The two-way interactions
of population x season, genotype x season
and genotype x population, as well as that of
genotype x population x season effectswere.
either significant or highly significant for
all the traits. - The coefficients of variation
ranged from 4.6% for standard germination

to 10.4 forseedling vigour index.

From the results in Table 2,
significant differences were recorded
among the genotypes in respect of the seed
quality’ components evaluated.  High
standard germination values (77% 78%)
were recorded for Yandev 55,93A-97,73A--
11, 530-6-1, 73A-97 and C-K-2 while Goza
had the lowest germination of 68%. Values
of EWSG for 73A-11 and 530-6-1
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genotypes (70% and 72% respectively),
though not significantly different, were
higher than other genotypes whereas the
lowest value of 62% occurred in Pbtil No.1.
Significantly higher plumule lengths of
between 5.28 cm and 5.56 cm and seedling
vigour index of between 4.73 and 4.77 were
observed for E8, Yandev 55 and Goza while
higher field emergence of 71% and 69%
was obtained for C-K—2 and 73A-97
respectively.

In Table 3, the overall standard
germination, EWSG, plumule length and
field emergence at 166,667 and 266,667
plants ha-' were similar. However, seeds
produced under 166,667 plants ha' had
higher seedling vigour index 0f'4.55, which
was significantly higher than 4.09 and 4.29
obtained at 133,333 and 226,666 plants ha
respectively.  Examination of season
effects on the seed quality components
showed that 2001 season recorded
significantly higher standard germination
and EWSG of 75% and 70% respectively
compared to 70% and 64% obtained in
2002 season.

: ~ As shown in Table 4, 51gmﬁcant
differences were observed for all the seed
quality traits examined under different
plant populations and season environments.

~Highest standard germination (80%),
EWSG (71%), plumule length (4.5 cm),
seedling vigour index (4.4) and field
emergence (66%) occurred for seed
produced under 266,667 plants ha’
‘environment in 2001 season. For 2002
season; seeds produced from 166,667

plants ha' environment had maximum'

standard germination (75%), EWSG
(65%), plumule length (5.7cm) and
seedling vigour index (4.6). Field
emergence of seeds obtained from 133,333
plant ha" environment was greatest (68%)
in 2002 season. Comparison of the mean
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values among seasons revealed greater
standard germination and EWSG occurred
in seed produced in 2001 compared to 2002
season whereas higher plumule length,
seedling vigour index and field emergence
were recorded in 2002 compared to 2001
season. '

Results in Table 5 indicated that at
133,333 plants ha”, all the genotypes had
standard germination of 70% and above
except for 73A-94. At higher population of
166,667 plants ha',all the genotypes
recorded standard germination of 70% and
above while only C-K-2, 93A-97, 73A-11
and 530-6-1 recorded . greater standard
germination values of 77% and above.
When the population was increased to
266,667 plants ha', three of the best

~ varieties .under populations 133,333 and

166,667 plants ha'(530-6-1, 73A-11 and
73A-97) as well as Yandev 55 and C-K-2
had significant higher values of 80% and
above. EWSG was significantly greaterin
Yandev 535, Goza, Type A, 73A-97 and
Domu with values of 70% and above at
133,333 plants ha . This figure was not
significantly higher than those recorded by
530-6-1,73A-97 and C-K-2. Domu and
93A-97 recorded greater EWSG of 73% at
166,667 plants ha' . This figure was not

significantly higher than those recorded by

530-6-1, 73A-97 and C-K-2 whereas 530- -
6-1 had significantly highest value of 81%

at266.667 plants ha™.

'As shown in Table 6, Goza, Yandev
55 and E8 consistently showed
significantly higher plumule length of
between 4.8 and 5.8cm under each of the
three plant populations, compared to other
genotypes. Only Goza and E8 had greater
seedling vigour index when compared to '
other genotypes at the population density -
of 133,333 and 166,667 plant ha". Field
emergence was highest in Yandev 55 73A- .



11, 530-6-1,73A-94, 69B-88Z and 73A-93
at 133,333 plants ha" whereas only Pbtil
No. 1 had the highest emergence of 87%
when the population was increased to
166,667 plantsha”. At 266,667 plantsha”,
five genotypes (93A-97, 73A-11, 530-6-1,
73A-97 and C-K-2) were observed to have
greater field emergence. -

From the result in Table 7, standard
germination and field emergence tests had
high heritability estimates with high genetic
advance estimates in all the six
" environments. All the other seed quality
traits had high heritabi.lity along with high
genetic advance in the entire . six

environments except at ES where low

heritability estimates of between 36 and
'39% were obtained.

In Table 8, highly sxgmﬁcant and
positive correlations were observed
between standard germination and EWSG
in2001 (r=+0.56*) and 2002 (r =+0.69**)
seasons. It is noteworthy that standard
-germination was  though positively and
significantly correlated with seedling vigor
index (r = +0.52*) only in 2001 season, it
was negatively correlated (r = -0.47) in
2002 season. Standard germination was
strongly correlated with field emergence in
2001 (r = +0.49*) and 2002 (r = +0.50%)
seasons. High positive and significant
correlations were found between plumule

length and seedling vigour index in2001 (r

= +0.89**) and 2002 . (r = +0.68**)
seasons. - Seedling vigour index was
_positively correlated (r = +0.36) with field
emergence mainly in 2001 season.

» DISCUSSION

The results revealed mgmﬁcanty

differences among the genotypes for all the
seed quality traits evaluated, suggesting
that selection for good seed quality - traits
among sesame genotypes for further

improvement is. possible due to the large
variability present. Mponda et al. (1997)
and Ajala et al. (2003) obtained a
considerable variation in seedling vigour of
Tanzanian sesame and cowpea populations
respectively, which were attributed to
diverse genetic background of the
genotypes. The effect of plant population
on all the seed quality traits, except EWSG
indicated that seed performance was
modulated by population density.
Significant season effect on all the traits
could be attributed to better growth
environment - characterized by high
temperatures and more regular timely
rainfall (Appendix 1). The significant
genotype X plant population interaction
effects revealed that variations in all the

seed quality traits among the selected

sesame genotypes were due to differences
in plant populations. Also, significant
population x season interaction effects on
all the seed quality traits indicated that
changes. in climate resulting from yearly
cultivation of sesame under different plant
populations influenced its seed quality
traits. All the traits had highly significant
genotype X season interactions, implying
that changes in climatic. conditions
relatively influenced genotype
performance. Significant interaction of
genotype x population x season for the five
seed quality traits, suggested that changes
in climate and soil conditions during the
season and differences in plant populations
were responsible for differences noticed in
seed quality among the genotypes. The

relatively low coefficients of variation (4.6
-10.4%) for the five traits measured

indicated that experimental error was low

and thus, selection for seed quality traits

could be done with greater reliability.
Genotype 73A-11 was among the

best performing -genotypes ‘with a
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EWSG. field emergence and with moderate
plumule length and seedling vigour index.
This was closely followed by Yandev 55,
530-6-1, 73A-97 and C-K-2 . in that order,
with superior seed germination, field
emergence and high to moderate seedling
vigour. A markedly higher germination
was shown by standard germination than
EWSG suggesting that higher moisture

" level of the substratum had exerted a

retarding effect on germination.

In the developing countries,
researchers may generally not afford the
resources required to compare genotypes
for seed quality components at several plant
populations.  Seeds produced at the
population of 166,667 and 266,667 plants
ha' had increased standard germination,
EWSG, plumule length and field emergence
across all the genotypes and seasons.
Seedling vigour index was best at 166,667
plants ha' and thereafter decreased
significantly. The superiority of 73A-11
and 530-6-1 was also evident at higher
population with remarkable differences in
standard germination, EWSG and field
emergence at 266,667 plants ha'. Also
73A-11, 530-6-1, Yandev 55 and 73A-94
were among genotypes with high plumule
length and seedling vigour index at both
166,667 and 266,667 plants ha'. Seed
produced under 266,667 plants ha™ in 2001
gave superior seed quality just as seeds
produced in the 166,667 plants ha" in 2002
season equally had- distinct seed quality
except for field emergence. Higher standard
germination and EWSG values were
observed in 2001 season whereas in 2002
season, plumule length, seedling vigour
index -and field emergence had higher

‘values due to increase in plant populations.
The differences in seed quality between the:

seasons may be due to variation in climatic

consistent high standard germination, -

1988).

conditions experienced in the field.

The high heritability estimates and
genetic advance values for standard
germination and field emergence tests in all
the six environments indicated that these
traits were highly heritable. Hence, seed
production environments did not influence.
these traits considerably and therefore
reduced the scope for selection. The fact
that plumule length, seedling vigour index
and EWSG tests had high heritability with
high genetic advance revealed that they
were highly heritable in most of the
environments except at 266,667 plants ha™
in 2001 season where seed production
environments influenced these traits.

A pre-planting germination test has
been shown to correlate with field
emergence in some studies (Hall and
Weisner, 1990, Bruggink et al., 1991,
Boersma et al., 1996, Adebisi et al., 2003),
but to have very little association with field
emergence in other studies (Powell and
Matthews, 1985, Bark-Sabo and Dolincka,
In an attempt to explain these
different outcomes, Hampton and Coolbear
(1990) suggested that when seed samples
are of high quality, producing standard
germination above a threshold level of
about 70% for soybean, there would be a

~ good correlation of the standard

germination test result with field
emergence. However, if the seed samples
are of lower quality with some samples
germinating below the threshold, poor
correlation of germination with field
emergence will be found. The present
findings appear to substantiate this theory
as germination values of most seed samples
used in this study were 70% and above and a
close - association was found with field
emergence in the two seasons (2001 and
2002) as well as seedling vigour in 2001
season. :
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Table f: Combined analysis of variance showing the mean squares of seed quality components of
- 14 sesame genotypes evaluated under three plant mpulatvons in two seasons

~Source - of DF  Standard EWSG Plumule ~ Seedling ~ Field

N variation o germinatio (%)  length vigour ~ emergence
n - (cm) Index (%)
R %) | S
Replicate 2. 19561 13388 253 11636  267.32
Season(S) 1  324292% 231019% 57.44% . 126929  613.75"
Eror(a) = 2 21404 18020 345 9909 = 4708

Population (p) 2 136!694** 21.02ns 253" - 44154 60.12ns
PxS 2 916.60™  84.63" 3.8™ 1374.33%  291.15*
. Error (b) -8 9.05 13.51 020 1987 .14.56.18 .

‘Genotype (G) - .13 195.6 133.88*  2.53* 116.36* 267.12**

GxS 13 fe7e . 23301 189" 15026  14042%
GxP % 10402 23320 103" - 9045™  156.08"
GxPxs % 19891 24966 141" Cefpngan 14242
Emorc) . 156 “'_71:’0276 1248 021 1860 1682
e o R |
oW w5 553 10 104 55

* signiﬁca'hf‘a't,s% level ; *}*ls,igniﬁc‘ant at 1% level, ns : not significant |
- EWSG: Excess water stress germination -
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Table 2. Mean seed quality corrponents of 14 saaregeraypsgom owr three

plant populations and two seesonenviroents.

Gnoye  Saderd® | We” sress  Fumde | Seding Fad"

gemindtion  gamingion  length(o)  vigaurindex emergenoe (%)
Rt (0

Y55 77 6% T 528 474, 67

9BAG7 76a 68 454 426 62

Gm 68 66 5,560 473 56,

TpeA 70 650 487 413 50

73A 11 77 70a 453 420 68

5061 7% 72a 453 430 660

73A04 T3 6T 493 446, 665

698-88Z 76 66c 467 441, 66

B 71 | 556 - 478 63

Donu 72 67 472 404 64

73897 78 440 413 6%

GK2 7 442 416 71a

530-3 72 47T 4149 63

RN 7l 6 4Bl 400 1

Mean 74 67 480 460 65

* Rercertage values (%) dta‘a'gjatrmsfanmm
Values within a colum with lettes.bsmﬂsmmnnaerﬂsgtfmﬂy

dfferertetP 0(5

It is very noteworthy to note the

findings on EWSG, where the high moisture
level of the moist paper stimulated the
g,crmmatlon process of vigorous seed and

resulted in high correlation with standard
germination, seedling vigour index and
field emergence in 2001 and 2002 seasons.
Seedling vigour index only correlated with
the field emergence in 2001 season. Strong
correlation found between plumule length
and seedling vigour index in the two
seasons indicated that the two traits were
intrinsically related. Seeds with good

germination were able to give good
plumule length and maintain hlgh seedhng
Vlgour index. '

CONCLUSION : o

Genotypes responded dlﬁ'erently to plant
population and cropping season
environments. However, the
recommended 166,667 plants ha" can be
used for good seed production of sesame
genotypes, despite their diverse genetic
backgrounds under tropical conditions.

Plant population is a predictable
150 '



Table 3:" Effect of plant populations and seasons on semuality co@onents of sesame

Environments
Seed Quality Components Bl E2 E3 S1 S2
*Standard germination (%) 73p 755 = 75, 78, 70b
EWSG (%) 66. 67 672 70, 64
Piumule length (cm) 560,  4.90, 487, 432 527,
Seedling vigour index 410, 4.55, 429,  4.08 4.54,
*Field emergence (%) 64a 64, 65a 63 6631

0.05
EWSG: Excess water stress germination

*Percentage values (%) after angular transformation.

Values within a row with letter subscripts in ccommon are not sagmﬁcantly different at P <

E1=133,333 plants hat E2 =166,667 plants ha' E3 =266,667 planis ha-
S1 = 2001 cropping. season, §2 = 2002 croppmg season

environmental factor that affects seed
quality traits of sesame. Therefore, it
should be studied carefully to obtain higher
seed yield with relatively superior seed
quality-traits.

Incorporation of superior seed quality
characteristics into 1mproved sesame
genotypes of tropical origin is highly
practicable and recommended. B
Seed certification of sesame could be
encouraged and incorporated into National
Seed Service Programme of Nigeria. The
results of this study should provide

information towards achieving this.

Sesame seed must be tested for germination
and vigour in different environments to
determine the favourable conditions for
sesame seed production.
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Table 4: Effect of plant population and season environments interaction on seed quality

components of sesame .

Environment 2001 season 2002 season  Mean
Seed germination )

133,333plants ha' 78 67¢ 73b
166,667plants ha' - 75 75, 75,
266,667plants ha! 80, 6% 754
Mean 78, 70p '
EWSG ,

133,333plants ha! 70ap - 63p ~ 67a
166,667plants ha' 6% 65, 67
266,667plants ha' T 64ap 68,
Mean 70z 64y

Plumule length o _

133,333plants ha' 4.3 4.9 46
166,667plarits hat 4.2 5.7, 50a
266,667plants ha 4.5, - 5.2 49,
Mean : 4.3y 5.3,

Seedling vigour index

133,333plants ha' 4.1 4.1, 4.1
166,667plants ha! 3% 53 465
266,667plants ha? 4.4, 4.3 44,
Mean 4.1 ' 46,

Field emergence »

133,333plants ha 61y 68, 65ab
166,667plants ha! 62 _ 5% 64p
266,667plants ha! : 662 65p 66a
Mean ‘ 63b .- 66,

Values within a column with letter subscripts in common are not significantly different at P ? 0.05
Seasons means followed by the same letter in the row are not significantly different at P< 0.05



Table 5: Effect of genotypes and plant population environments on-. seed germination and excess
o water stress germination over two seasons in sesame.

*Standard germination (%) *Water stress germination (%)

Genotypes E1 E2 E3 E1 E2 E3
Yandev85 72, Tdw 84, 72, 621 T4

93A-97 72 78b 78 64 T3 67¢

Goza 705 e 644 744 64 604

Type A 70 75 654 T1ab "B67hc 584

73A-11 - - T 780 - 80p 67c 69 73

530-6-1 77, TTw 82 6% e 8l

73A-94 69 7720 74c 626 . 6% 70y

69B-882 78, 3 75 6% B Th

E8 h 7% 68 68 59 62

Damu 77, O 644 72, 73, 574

73A-97 763 75b¢ 84, 70ap 702 68c

CK-2 71b 80, 80ap 5% 70ap 77y

530-3 {1 76p 71 61¢ 64c 67¢

Pbtil No1 71p 70; 74c 65¢ 63; 604

Environment 73 . 75 75 67 67 68

mean

Values within a column with letter subscripts in common are not significantly different at P < 0.05
*Mean values after angular transformation ‘ '
E1 = 133,333 plantsha! E2 =166,667 plantshat E3 = - 266,667 plantshat
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Table 6: Effect of genotypes arid plant population environments on plumule length, seedling vigour

index, field emergence over two seasons in sesame

‘
\

Plumule length (cm) Seedling-vigourindex.  *Field emergence (%)

E1 E2 E3 Et  E2  E3 E1 E2 E3
Genotype o
Yandev 55 53, 51  48x 480, 475 477, 692 68 64
93A-97 48, 43 45 432 412 433 61, 55 695
Goza 590 52 56, 508. 477 415, 60x 61 557
Type A 42 52 52 362 482 397w 51 63 63
73A-11 41c 4Ta  48a 370 453s 463x 68, 68 69,
530-6-1 39 49» 48w 367  470. 453, 67a 62 71a
73A-94 49y 50s 49 412 473, - 4525 Tia 61 65
69B-88Z 45 490 46, 452 443 428, 68, 62 682
E8 58, 562 53 500, 510, 4200 5% 72 54
Domu 42. 47y, 53, 395 437 380; 65x 63 63,
73A-97 40. 46, 4Tv 367 420, 4524 T1a 63 73
CK-2 39s 48 45 338 457, 437a 66y T6p 70,
530-3-1 52, 44, 47y 4122 410 420, 59, 6% 66 -
Pbtil No1 394 551 45 34, 475, 383 60w 87s 65
Envionmental 46 7.7 49 409 455 429 64 66 65
Mean ” :

Values within a column with letter subscripts in common are not signiﬁcantly differentat P ? 0.05

~ E1 = 133,333 plants ha! E2 = 166,666 plants ha-' E3 = 266, 667 plants ha-!

*Mean values after angular transformation

Table 7: Heritability (|

H2s) and genetic advance (GA) of seed qualit‘y components in sesame under

71(14.56)

six environments.
Components E1 B2 E3 E4 E5 ES
Standard germ (%) 72(9.8) 78(8.86)  72(0.84)  66(11.28) 70(8.78)  94(31.95)
EWSG (%) 81(5.45) 88(18.6)  72(0.39) '87(18'.99) 3?(3.61) 92(30.87)
Plumule length 83(0.07) 60(0.01) ’ 60(0.05). 64(0.11) 38(0.02) 73(0.10)
Seedling vigour index 58(0.32) 57(0.44) 81(0.75)  55(0.97) 39(0.2) 78(0.09) "

~ Field emergence (%) 60(8.1) 80(15.57) 76(12.28) 53(7.73)  90(17.20) v

Values in parenthesis are for GA as % of mean
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- El = 133,333 plants ha" and 2001 season -
E2 = 133,333 plants ha'"and 2002 season
E3 = 166,667 plants ha” and 2001 season
E4 = 166,667 plants ha” and 2002 season
E5 = 266,667 plants ha” and 2001 season
E6 = 266,667 plants ha” and 2002 season -

H, =’g/°ph X 100 |
Genetic advance (GA) = K,Hx 100
K is a selection differential (2.06 at 5%) - -

Table 8. Pearson correlation coefficients among seed quality components
in two seasons across three plant population environments (n = 42).

Seed Quality EWSG  Plumule length Seedling - Field
Components vigour index  emergence
Standard 'S51 0.56* - 009 - 052" .. 049"
germination S2 0.69** -0.29 . - 047 a0.50*
EWSG st 006 020 036
» ' - 82 - 016 041 025
Plumule length  S1 0.89" 0.22
: - 82 ’ - 068" -0.31
Seedling vigour S| . o 036
index S2 ’ ’ h 0.07

*, ** significant at 5% and 1% levels of probability respectively
SI = Cropping season of 2001,

.82 = ,Cropping/season of 2002,
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Appendix 1: Mean monthly temperature, rainfall and relative
humldlty for the study months (2001 - 2002)

‘ ~ 2001 O 2002
Months ~ Mean Relative - Rainfall Mean Relative -
~ Temp. ‘Humidity (mm) . Temp. Humidity
. (°C) _(%) . (O (%)
January 256 73.7 26 . 2674 63.15
February - 26.2 534 - 86 309 66.20
March : 26.8 68.2 80.0 373 68.48 -
April 256 72.0 105.0 2805 795
May 250 759 154.3 | 2768 ~  74.02
June 242 811+ 1359 2646 8155
Juy 238 82.8 1355 248 88.05
August ’ 26.5 833 574 . 254 81.25
September 206 79.7 199.3 264 777
October 216 74.0 545 2735 813
November 214 703 174 2025 7755
December 22.0 84.9 9505 3045  90.70
Mean Annual 24.1 74.9 79.2 27.93 7745
Source: Ogun Sate River Basin Development Authority, Abeokuta.
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