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Abstract

The present study was aimed to gather information on genetic
association of traits with respect to seed yield and its components.
The genotypes were planted in 9 x 9 simple lattice designs at
Melkassa Agricultural Research Center, Ethiopia, during the 2014
cropping season to determine the nature and extent of phenotypic
and genotypic correlation and path coefficient analysis among 13
quantitative traits. Analysis of variance revealed significant differ-
ence among genotypes for all traits studied. Mean performance of
genotypes revealed that the highest mean seed yield/plant (8.6g)
recorded for Oromia-22 and the lowest mean seed yield/plant (2.6g)
for Oromia-9; with overall mean of 5.33g/plant. Whereas, the high-
est mean oil content (52.15%) noted for Oromia-13 and the lowest
(43.35%) mean oil content was recorded for Am-SW-7 genotypes;
with overall mean of 47.1%. Traits viz., number of capsules, biomass
yield, harvest index and 1000 seed weight showed highly significant
and high positive correlation with seed yield, indicating that these
traits are reliable yield components and seed yield can be improved
through direct selection of them. Moreover, plant height and number
of seeds/capsule showed highly significant but moderately positive
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correlation with seed yield; hence, these trait scan also be consid-
ered alternatively for yield improvement in sesame. Maximum posi-
tive direct effect on seed yield was exerted by number of capsules,
biomass yield, and days to maturity and harvest index, suggesting
that these traits can be used for selection to improve the prima-
ry trait. Over all, the use of the above mentioned traits in sesame
improvement program (of the mid-altitude areas of Ethiopia) would
increase seed yield.
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Introduction

Sesame (Sesamum indicum L.) is an annual plant of Pedaliaceae
family considered to be the oldest of the oil seed crops cultivated by
man, having been grown in the Near East and Africa for over 5,000
years for cooking and medicinal purposes [1]. Generally, 65% of
worlds same production is used for edible oil extraction and 35% for
confectionary purpose [2]. The fatty acid composition is rather attrac-
tive, due to the high level of unsaturated fatty acids. Sesame seed is
the single readily available source of protein high in sulfur containing
amino acids [3]. It is the major cash crop for small holder farmers and
a valuable foreign exchange revenue commodity for different coun-
tries. The remaining cakes of sesame are used as a source of crude
protein for animal feed.

In Ethiopia, sesame is used as cash crop, export commodity, raw
materials for oil industries and as source of employment opportunity.
Now-a-days, it becomes the primary export oil crop playing a role in
the agricultural Gross Domestic Product (GDP) of the country. A siz-
able proportion of the population, therefore, generates income from
oil seed farming, trade and processing [4]. However, sesame produc-
tion and extension in Ethiopia is quite limited, particularly because of
its low yield. One of the major problems facing sesame production
in Ethiopia has been growing of inferior varieties with low yield and
poor quality. To overcome problems of the low productivity of ses-
ame, there must be a sound procedure for selection of high yielding
varieties adapted to the local environment [5].

Seed yield in sesame like other field crops is a multi facet charac-
ter and direct selection or this trait may often be misleading. The com-
ponents that determine the yield are best indices for selection. There-
fore, knowledge of relationship between important yield traits and
seed yield may help the researchers to identify suitable donors for a
potential and successful breeding program [6]. Estimation of charac-
ter associations could identify the relative importance of independent
traits contributing to dependent ones and suggest up on the traits that
may be useful as indicator for other traits. In other words, character
associations between yield components can be used as the best guide
for successful yield improvement by indirect selection. Achievement
of such success depends upon sort and accuracy of estimated correla-
tion coefficient, plant materials, environmental conditions and their
interaction. Among several factors, yield related traits highly influ-
ence the amount of grain yield that can be obtained [7]. Some of the
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yield related traits in sesame include: days to flower, days to maturity,
plant height, number of branches, capsules per plant, capsule length,
number of seeds per capsule, thousand-seed weight and seed yield
per plant. These traits affect yield positively and/or negatively and
their effect on yield depends on the influence of environment on them.

The knowledge of nature and magnitude of genetic variability is of
immense value for planning efficient breeding programme to improve
the yield potential of crop species. Likewise, information on genet-
ic association of plant traits with seed yield has great importance to
breeder in selecting desirable genotypes [8]. Phenotypic selection of
parents based on their performance alone may not always be reliable
procedure since phenotypic expression is highly influenced by envi-
ronmental factors, which are non-heritable. It is therefore essential
to select genotypes on the basis of their genetic worth [7]. Thus, cor-
relation helps in selection of superior genotype from diverse genetic
populations [9]. However, in correlation studies indirect associations
become more complex and confusing but path analysis can avoid this
complication by measuring the direct influence of one trait on other
as well as permits the partitioning of a given correlation coefficients
into its components of direct and indirect effects [9,10]. The path co-
efficient analysis is an effective means of analyzing direct and indirect
causes of association and permits critical examination of the specific
traits that produce a given correlation. It provides information about
magnitude and direction of direct and indirect effect of the yield com-
ponents [11,12].

However, lack of information (particularly agro-ecological based)
on character association of yield and its contributing traits, believed
to limit the genetic improvement of sesame in Ethiopia. Hence, the
present investigation was focused to gather adequate information on
genetic association of yield and yield related traits in sesame acces-
sions collected from mid-altitude areas of Ethiopia.

Materials and Methods
Description of the study site

The experiment was conducted at Melkassa Agricultural Re-
search Center (MARC), Ethiopia, during the 2014 cropping season.
Melkassa is located along the upper awash valley between 8033’N
and 39017’E. The altitude of the Centeris 1550 m.a.s.l and the mini-
mum and maximum annual temperature ranges from14.35 to 28.22°C,
respectively. The mean annual rainfall in the area is 704.8mm with
verti-cambisol soil type of pH = 7.6.

Experimental materials and design

The material for the study comprised 81 sesame accessions (in-
cluding three released varieties as standard_checks) representing the
mid-altitude areas of Ethiopia (Table 1) that were obtained from Ethi-
opian Biodiversity Institute (EBI) and Were Agricultural Research
Center (WARC). The experiment was laid out in 9 X 9 simple lattice
designs with two replications and each genotype was planted in a plot
consisting of four rows of 2.5m long at a distance of 40cm between
rows and 10cm between plants. All cultural practices were applied as
required throughout the season.

Data collection

Morphological data viz., Days to 50% flowering (DF), Days to 75%
maturity (DM), number of Primary Branch/Plant (PBPL), number of

Capsules/Plant (CPPL), number of Seeds/Capsule (SDPC), Capsule
Length (CL), Plant Height (PH), Biomass/Plant (BMPL), Harvest
Index/Plant (HIPL), 1000 Seed Weight (TSW), Seed Yield/Plant
(SYPL) and Seed Yield/Ha (SYH) were collected for each plot by se-
lecting 5 plants at random from the central rows leaving as idea rows
from the top and bottom to take care of boarder effects. Finally, Oil
Content OC (%) was determined for each genotype from 5g of seeds
using Nuclear Magnetic Resonance Spectroscope; as the proportion
of oil in the seed to the total oven dried seed weight x (100).

Data Analysis

Analysis of variance was carried out for the data with SAS sta-
tistical software (9.2); to test for significant differences among the
genotypes according to the standard statistical procedure described by
Gomez & Gomez [13].

Phenotypic and genotypic correlations between agro-morpholog-
ical traits were estimated using the method described by Miller et al.
[14], as follows:

Phenotypic correlation coefficient (”ny)
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o, and Gzpy are phenotypic variances of traits x and y, respectively.

The correlation coefficient was analyzed based on the tabulated
data, using META-R version-6.01 [15].The path coefficient analysis
was computed for 12 yield related traits using the phenotypic and
genotypic correlation results following the procedure suggested by
Dewey and Lu [16]. Seed yield per plant was used as dependent char-
acter in path coefficient analysis and the remaining traits were used as
independent variables.

Rij = Pij + SrikPkj

Where, rij is mutual association between the independent charac-
ter (i) and dependent traits (j) as measured by correlation coefficients,
pij is components of direct effects of the independent traits (i) on the
dependent traits (j), 2rikPkj = summation of components of indirect
effect of a given independent character (i) on the dependent traits (j)
via all other independent traits (k).

The residual effect (R) was computed using the formula suggested
by Dewey and Lu [16] as:

R = V1-R? Where, R? = Yrijpij
Results and Discussion
Analysis of variance and mean performance of genotypes

The analysis of variance revealed significant difference among the
genotypes for all traits, indicating the presence of sufficient variabili-
ty among the tested accessions for the traits under consideration (Ta-
ble 2). This result was in agreement with the previous results reported
by [7,8].

Volume 2 ¢ Issue 1 + 100006


http://doi.org/10.24966/PSCR-3743/100006

Citation: Abate M (2018) Correlation and Path Coefficient Analysis in Mid-Altitude Sesame (Sesamum indicum L.) Germplasm Collection of Ethiopia. ] Plant

Sci Curr Res 2: 006.

e Page 30f 7 »

‘/ \\

No. Genotype Altitude Region No. Genotype Altitude Region

1. Am-NSh-1 1395 Ambhara North Shoa 42. SNNP-2 1300 North Omo

2. Oromia-1 1500 East Wollega 43. SNNP-3 1290 Bench-Maji

3. Oromia-2 1395 East Wollega 44. SNNP-4 1310 North Omo

4. Oromia-3 1640 West Wellega 45. Am-NG-2 1460 Ambhara North Gonder
5. Oromia-4 1520 West Wellega 46. Oromia-13 1610 Bale Zone

6. Am-NG-1 1635 Amhara North Gonder 47. Oromia-14 1560 Jimma Zone

7. Am-SW-1 1590 Amhara South Wollo 48. Oromia-15 1500 Jimma Zone

8. Oromia-5 1580 Bale 49. Am-NG-3 1440 Ambhara North Gondr GG Gonder
9. Oromia-6 1680 Bale 50. Am-NG-4 1440 Ambhara North Gondr GG Gonder
10. Oromia-7 1565 Arsi 51. Am-NW-16 1630 Amhara North Wollo
11. Oromia-8 1560 Arsi 52. Tigray-1 1400 Debubawit

12. Am-SW-2 1673 Amhara South Wollo 53. Am-SW-9 1570 Amhara South Wollo
13. Am-SW-3 1565 Amhara South Wollo 54. Am-NG-5 1530 Amhara North Gonder
14. Am-SW-4 1440 Ambhara South Wollo 55. Oromia-16 1600 East Wollega

15. Am-SW-5 1462 Amhara South Wollo 56. Oromia-17 1690 Arsi Zone

16. Am-SW-6 1624 Ambhara South Wollo 57. Oromia-18 1700 East Harrarge

17. Am-NW-1 1522 Amhara North Wollo 58. Oromia-19 1630 East Harrarge

18. Am-NW-2 1270 Ambhara North Wollo 59. Tigray-2 1650 Debubawit

19. Am-NW-3 1400 Ambhara North Wollo 60. Tigray-3 1640 Debubawit

20. Am-NW-4 1450 Amhara North Wollo 61. Oromia-20 1560 East Wollega

21. Am-NW-5 1430 Ambhara North Wollo 62. Am-SW-10 1540 Amhara South Wollo
22. Am-NW-6 1700 Amhara North Wollo 63. Am-SW-11 1500 Amhara South Wollo
23. Am-NW-7 1550 Amhara North Wollo 64. Am-SW-12 1660 Amhara South Wollo
24. Am-NW-8 1580 Ambhara North Wollo 65. Oromia-21 1570 West Wellega

25. Am-NW-9 1645 Ambhara North Wollo 66. Oromia-22 1435 West Harrarge

26. Am-NW-10 1555 Ambhara North Wollo 67. Oromia-23 1450 West Harrarge

27. Am-NW-11 1490 Amhara North Wollo 68. Oromia-24 1500 West Harrarge

28. Am-NW-12 1460 Amhara North Wollo 69. Oromia-25 1380 Illubabor

29. Am-NW-13 1500 Amhara North Wollo 70. Oromia-26 1380 Illubabor

30. Am-NSh-2 1395 Ambhara North Shoa 71. Oromia-27 1462 Illubabor

31. Am-NW-14 1640 Ambhara North Wollo 72. Am-NG-6 1335 Amhara North Gonder
32. SNNP-1 1520 Gurage Zone 73. Am-NG-7 1360 Ambhara North Gonder
33. Oromia-9 1635 Jimma 74. Am-NG-8 1360 Amhara North Gonder
34. Oromia-10 1590 East Wollega 75. Am-NG-9 1445 Ambhara North Gonder
35. Oromia-11 1680 East Harrarge 76. Am-NG-10 1470 Ambhara North Gonder
36. Oromia-12 1580 East Wollega 77. Tigray-4 1534 Mirabawit

37. Am-NSh-3 1565 Ambhara North Shoa 78. Tigray-5 1545 Mirabawit

38. Am-NSh-4 1560 Amhara North Wollo 79. T-85 - Standard Check
39. Am-SW-7 1673 Amhara South Wollo 80. E - Standard Check
40. Am-SW-8 1565 Amhara North Wollo 81. Tate - Standard Check
41. Am-NW-15 1440 Ambhara North Wollo

Table 1: List of sesame accessions collected from mid-altitude areas of Ethiopia used in the experiment.
\ J

Mean performance of 81 sesame genotypes for 13 traits (data not
shown) showed that seed yield per plant was ranged from (2.6g) for
Oromia-9 to (8.6g) for Oromia-22 with over all mean of 5.33g/plant.
Generally, 44% of the genotypes had greater mean seed yield than the
overall mean of genotypes. The highest mean seed yield/plant was
recorded for Oromia-22 (8.66g) followed by Am-NW-13 (8.41g),
Am-SW-5 (8.23), Oromia-25 (7.62g), Am-NW-14 (7.60g), Am-
SW-10 (7.53) and Oromia-1 (7.51g). These genotypes were found to
be superior even to the local checks. The highest and lowest mean oil

content was recorded for Oromia-13 (52.15%) and Am-SW-7
(43.35%) genotypes, respectively, with overall genotypes mean of
47.1%. The genotype Oromia-13 (52.15%) and Am-NSh-2 (51.20%)
had the highest mean oil content and was found to be superior as com-
pared to the standard checks. A high variation in number of capsules/
plant, primary branches/plant and plant height was found among the
studied genotypes. Similarly, high variation in number of primary
branches, plant height and 1000 seed weight was reported by Gidey
etal. [17].
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Trait Rep (1) Block (8) Gen (72) Error (72) CV (%) SE
Days to flowering 4.17 19.88 17.57* 7.87 2.76 2.03
Days to maturity 1.04 14.7 12.72%* 5.83 1.57 1.91
No. of Pr. branches 3.56 4.17 8.53* 527 2525 229
No. of capsules/plant 0.01 79.53 428.83* 184.03 13.74 10.55
No. of seeds/capsule 111.5 18.44 17.46* 6.98 6.5 2.08
Capsule length (cm) 0.04 0.1 0.08* 0.07 10.6 0.27
Plant height (cm) 1063.12 262.38 242.88%* 115.17 8.78 10.73
Biomass/plant (g) 9.18 1.05 3.12%* 1.51 19.67 1.17
Harvest index (%) 235.45 41.34 83.26%* 29.96 6.29 4.77
1000 seed weight (g) 0.57 0.07 0.13* 0.06 11.29 0.21
Seed yield/plant (g) 9.98 1.05 3134+ 1.46 24.63 1.14
Seed yield/ha (kg) 24545.89 2575.81 7846.69%* 3651.85 24.65 57.06
Oil content (%) 0.83 11.71 8.11%* 335 2.54 1.2
Table 2: Mean squares from analysis of variance for 13 agro-morphological traits in 81 sesame genotypes.
Note: ** * = Significance at P<0.01 and P<0.05 level, respectively; figures in parenthesis refer to degrees of freedom; CV = Coefficient of Vari-
ation, Gen = Genotypes, SE = Standard Error.

Correlation Coefficient

Phenotypic and genotypic correlation coefficients of the various
traits are presented in table 3. The phenotypic and genotypic correla-
tions in general were higher than the environmental correlation for
the studied traits. Number of capsules/plant, biomass/plant, harvest
index and 1000 seed weight exhibited highly significant (<0.001) and
high positive association with seed yield/plant at both phenotypic and
genotypic level, indicating that these traits are reliable yield compo-
nents and seed yield can be improved through direct selection of these
traits. Similar results were reported by Muhamman et al. [18], and
Haruna et al. [19]. Plant height and number of seeds/capsule showed
highly significant and moderate positive correlation with seed yield/
plant at both phenotypic and genotypic level. Number of primary
branch/plant showed significant (<0.05) and low positive genotypic
association with plant height, biomass/plant, harvest index and seed
yield/plant. Hence, indirect selection in favor of these trait scan im-
prove seed yield in sesame. Similar results were reported by Sumathi
et al. [20] and Sumathi and Muralidharan [21] for plant height, num-
ber of branches, number of capsules, days to 50% flowering, days to
maturity and 1000 seed weight. However, oil content showed signif-
icant (<0.05) negative genotypic correlation with most of the yield
traits (Table 3). This implies that indirect selection for high oil content
would reduce seed yield/plant. Hence, simultaneous improvement
for seed yield and oil content is difficult in the studied germplasm.
Similar result was found by Daniya et al. [22]. In the contrary, [23]
found in significant positive correlation of oil content with seed yield
and suggested that selection for oil content had no any effect on seed
yield.

Generally, correlation analysis revealed the presence of highly sig-
nificant positive association between seed yield and the yield related
traits such as number of capsules, biomass/plant, harvest index, 1000
seed weight and number of seeds/capsule. This finding is in line with

[18,19,22,24] who reported significant positive correlations between
yield traits and final seed yield in sesame.

Path coefficient analyses

According to [25], correlation analysis may not be sufficient to
explain the extent of associations in a manner that will enable one to
decide on either a direct or an indirect selection strategy. Because of
this, path coefficients analysis was carried out between the different
traits at both phenotypic and genotypic levels to partition correlation
coefficients into direct and indirect effects; permitting a critical exam-
ination of the specific forces acting to produce a given correlation and
measuring the relative importance of the causal factors.

The res ult of phenotypic path analysis (Table 4) revealed that bio-
mass/plant (1.08) had maximum positive direct effect on seed yield/
plant followed by harvest index (0.75) and capsules/plant (0.53). Sim-
ilarly, at genotypic level (Table 5), biomass/plant (0.64), capsules/
plant (0.60) and harvest index (0.34) imposed highest direct effect on
seed yield/plant. These traits also had strong positive correlation with
seed yield at both phenotypic and genotypic level. Therefore, these
traits can be considered as the principal traits while selecting for seed
yield. In other words, selection indices may be formed by consider-
ing all these traits for improvement of seed yield. This result was in
agreement with previous studies on association of traits in sesame
accessions of different countries [26-29]. The traits viz., 1000 seed
weight (0.90), capsules/plant (0.85), harvest index (0.80) and num-
ber of seeds/capsule (0.73) showed maximum indirect effects on seed
yield at phenol typiclevel. Thousand seed weight and seeds/capsule
also showed high indirect effect at genotypic level (Table 5). There-
fore, this finding strongly emphasized that these two traits (1000 seed
weight and seeds/capsule) made the greatest indirect contribution to
seed yield. However, both these traits had negative direct effect to
seed yield/plant at phenotypic level, suggesting that direct selection in
favor of these traits can affect seed yield. This result agreed with those
of [29,30].
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Trait DF DM PBPL CPPL SDCP CL PH BMPL HIPL TSW SYPL SYH ocC
DF 0.69%** 0.05 -0.02 -0.04 -0.13% -0.03 -0.01 0.01 0.09 -0.01 -0.01 -0.05
DM 0.70%** 0.05 0.03 0 -0.09 0.02 0.02 0.03 0.04 0.02 0.02 -0.02
PBPL 0.06 0.1 0.35%%* -0.04 0.01 0.25%*%* 0.27%%* 0.21%%* 0.06 0.27%%%* 0.27%%%* -0.04
CPPL -0.02 0.04 0.42%** 0.13* 0.15%* 0.33%** 0.79%** 0.73%** 0.11 0.79%** 0.79%*%* 0.01
SDCP 0 0.08 -0.01 0.24* 0 0.08 0.48%¥x | 0.53%k% | 022%kk | 048%FF | 048%** | 0,07
CL -0.08 -0.09 0.04 0.22 0.03 0 0.13* 0.16%* -0.01 0.13* 0.13* -0.04
PH 0.01 0.03 0.38%* 0.46%%* 0.30* 0 0.28%** 0.22%%* 0.03 0.28%** 0.28%** 0
BMPL 0.02 0.05 0.31* 0.83%%* 0.53%%* 0.21 0.43%*%* 0.94%%* 0.60%** 1.00%** 1.00%** -0.11%*
HIPL 0.05 0.05 0.25* 0.78%*** 0.57%** 0.24 0.37%* 0.96%** 0.62%** 0.94%** 0.94%** -0.13*
TSW 0.17 0.06 0.07 0.21 0.24* -0.01 0.06 0.65%** 0.62%%* 0.60%** 0.60%*** -0.21%
SYPL 0.02 0.05 0.31* 0.83 % 0.53 %% 0.21 0.43%*% | 0.99%x% | 096¥%kx | 0.65%** 1.00%** | -0.11%
SYP 0.02 0.05 0.31* 0.83%#* 0.52%% 0.22 0.42%%% | 0.98%** | 0.96%** | 0.65%F% | 1.00%** -0.11%
ocC -0.02 -0.01 0.06 0.16 -0.06 -0.02 0.03 -0.08 -0.12 -0.06 -0.08 -0.08
Table 3: Genotypic correlation above diagonal and phenotypic correlation below diagonal among 13 traits in 81 sesame genotypes.
Note: *** ** * = Sjgnificant at P<0.001, <0.01 and <0.05 respectively. DF = Days to flowering, DM = Days to maturity, PBPL = Number of Primary
Branches Per Plant, CPPL = Number of Capsules Per Plant, SDPC = Number of Seeds Per Capsule, CL = Capsules Length, PH = Plant Height, BMP
= Biomass Per Plant, HIPL = Harvest Index Per Plant, TSW = 1000 Seed Weight, SYPL = Seed Yield Per Plant, SYH = Seed Yield Per Hectare, and
OC = Oil Content.

Trait DF DM PBPL CPPL SDCP CL PH BMPL HIPL TSW ocC PR
DF 0.02 0 0 0.01 0 0 0 0.03 0.01 -0.04 0 0.02
DM 0.01 0 0 -0.02 -0.01 0 0 0.07 0.01 -0.02 0 0.05

PBPL 0 0 0.01 -0.17 0 0 0 0.43 0.05 -0.02 0.01 0.31

CPPL 0 0 0 0.53 -0.1 -0.02 -0.37 0.85 0.17 -0.25 0.02 0.83

SDCP 0 0 0 -0.1 -0.16 0 0 0.73 0.12 -0.06 -0.01 0.53
CL 0 0 0 -0.09 0 -0.04 0 0.29 0.05 0 0 0.21
PH 0 0 0 -0.19 -0.05 0 0 0.59 0.08 -0.02 0 0.43

BMPL 0 0 0 -0.04 -0.09 -0.01 0 1.08 0.21 -0.17 -0.01 0.99

HIPL 0 0 0 -0.31 -0.09 -0.01 0 0.8 0.75 -0.16 -0.01 0.96

TSW 0 0 0 -0.08 -0.04 0 0 0.9 0.13 -0.26 -0.01 0.65
ocC 0 0 0 -0.06 0.01 0 0 -0.11 -0.03 0.02 0.1 -0.1

Table 4: Direct (diagonal) and indirect effect (off diagonal) of quantitative traits on seed yield/plant at phenoltypic level in 81 sesame genotypes.
Note: Residual =0.15

( ~
Trait DF DM PBPL CPPL SDCP CL PH BMPL HIPL TSW ocC GR
DF -0.01 0 0 -0.01 -0.01 0 0 -0.01 0 0.02 0 -0.01
DM 0 0 0 0.01 0 0 0 0.01 0 0.01 0 0.02
PBPL 0 0 0 0.1 -0.01 0 0 0.17 -0.02 0.01 0 0.27
CPPL 0 0 0 0.6 0.02 0 0 0.2 -0.05 0.02 0 0.79
SDCP 0 0 0 0.04 0.13 0 0 0.31 -0.04 0.04 0 0.48
CL 0 0 0 0.04 0 0.02 0 0.08 -0.01 0 0 0.13
PH 0 0 0 0.1 0.01 0 0 0.18 -0.02 0.01 0 0.28
BMPL 0 0 0 0.23 0.06 0 0 0.64 -0.07 0.12 0 0.99
HIPL 0 0 0 0.22 0.07 0 0 0.2 0.34 0.12 0 0.94
TSW 0 0 0 0.03 0.03 0 0 0.27 -0.05 0.31 0 0.6
ocC 0 0 0 0 -0.01 0 0 -0.07 0.01 -0.04 0 -0.11

Table 5: Direct (diagonal) and indirect effect (off diagonal) of quantitative traits on seed yield/plant at genotypic level in 81 sesame genotypes.
Note: Residual = 0.13

DF = Days to Flowering, DM = Days to Maturity, PBPL = Number of Primary Branches/ Plant, CPPL = Number of Capsules/Plant, SDPC = Number
of Seeds/Capsule, CL = Capsules Length, PH = Plant Height, BMPL = Biomass/Plant, HIPL = Harvest Index/Plant, TSW = 1000 Seed Weight, SYPL
= Seed Yield/Plant and OC = Oil Content.
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Conclusion

The result of this study indicated that there was sufficient variabil-
ity among the tested genotypes. Mean performance of the different
accessions suggested that 44% of the genotypes had greater mean
seed yield than the overall mean. Genotypes Oromia-22, Am-NW-13,
Am-SW-5, Oromia-25and Am-NW-14, exhibited the highest mean
seed yield; while genotypes Oromia-13 and Am-NSh-2 found to have
the highest mean oil content and were superior to the standard checks.
Hence, these genotypes should be given emphasis to exploit their po-
tential to increase sesame yield in mid-altitude areas of Ethiopia. The
phenotypic and genotypic correlations in general were higher than the
environmental correlation for the studied traits. Number of capsules/
plant, biomass/plant, harvest index and 1000 seed weight showed
highly significant positive association with seed yield, and hence,
direct selection of these traits can improve sesame seed yield. Number
of capsules/plant, biomass/plant, days to maturity and harvest index
imposed maximum positive direct effect on seed yield. Thus, overall
results suggested that these traits are the principal yield components
while selecting for seed yield in sesame. In other words, selection
indices may be formed by considering all these traits for improvement
of sesame yield.
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