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Introduction

The importance of sesame as a key crop in numerous regions can be attributed to its adaptability to dry
climates, the nutritional value of its oil, and its health advantages. The necessity of improving the sesame plant
is important by its comparatively low yield. The use of improved cultivars by plant breeding and breeding
methods has resulted in a higher yield and higher quality of crops, which in the case of sesame plants include a
greater increase in the seed yield and improvement in its quality. In a breeding program, the increase in genetic
diversity allows the selection of better genotypes, and a more effective selection process will lead to a more
successful breeding program. The utilization of local sesame cultivars is crucial in breeding programs because
of their potential to create superior genotypes. The better the relationships between yield and other related traits
are known, the better and more effective they can be used as selection indicators for improvement purposes. The
nature of the relationship between yield and its components determines what appropriate traits should be used in
plant breeding.

Materials and Methods

To discover the correlations among seed yield and some important agricultural traits in order to determine
the direct and indirect effects of each trait on seed yield and finally to choose the ideal genotypes in terms of
various characteristics, a total of 36 local sesame cultivars were evaluated in 3 regions (Karaj, Moghan and
Jiroft) by using a randomized complete block design for two years (2017-2018). A total of 14 quantitative traits
were studied in this study, including measurements like the number of days from germination to the beginning
of flowering, the number of days from germination to the beginning of maturity, the height of the first capsule
from the plant crown, the height of the plant, the number of branches, the number of capsules in one plant, the
number of seeds in one Capsule, seed weight of one capsule, the weight of 1000 seeds, capsule length, capsule
width, capsule diameter, biological performance and seed yield.

Results and Discussion

The calculation of simple correlation coefficients showed that the height of the first pod from the plant
crown, seed weight of a capsule, biological yield, number of seeds in a capsule and plant height have the highest
correlation coefficients with seed yield. The height of the first capsule from the plant crown, the number of
seeds in the capsule and the height of the plant were demonstrated by path analysis had the most positive direct
effect and the number of days until the start of maturity had the most negative direct effect on seed yield and it
is suggested that they be used as selection indicators for the improvement of seed yield. Five components were
identified through the results of the principal components analysis which explained 77.92% of the variations in
the data. Out of all the genotypes analyzed in terms of yield, genotypes 78-730, 78-229, and 78-570, displayed
the greatest seed yield on the biplot generated by the first and second components. All evaluated traits led to the
identification of four separate groups through cluster analysis. In general, it was concluded that the cultivars in
the first group include late-flowering cultivars with high height and high yield, the cultivars of the second group
include late-flowering and low-capsule cultivars with low yield, the cultivars of the third group include early-
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flowering and early-maturing cultivars with long capsules, the cultivars of the fourth group included cultivars
with small capsules but with a high number of seeds.

Conclusion

It was shown by cluster analysis that there was no connection between the classification of genotypes and
their geographical placement and predominantly, the genotypes were classified by their physical distinctions and
morphological differences. It can be concluded from the results that principal components analysis and cluster
analysis exhibit similarities in their ability to segregate cultivars and genotypes. Their analysis outcomes give us
a better understanding of the genetic structure and helps identifying specific genetic populations that have the
potential to improved breeding programs.

Keywords: Relationships between traits, selection indices, yield improvement, biplot, geographic
distribution
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Table 1. Name and origen of the studied genotypes
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Table 2. Physical and chemical characteristics of the soil where the experiment was carried out
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Locations Depth (cm) OM% Total N % K(ppm) P(ppm)  Zn(ppm) Fe (ppm) pH EC (dSm?) Soil texture
Karaj- 5 0-30 0.40 0.09 198 11.5 0.38 212 75 11 Clay Loam

30-60 0.55 0.07 160 10.9 0.30 2.01 7.0 11 Clay Loam
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30-60 0.58 0.14 251 111 0.78 212 7.2 15 Loam Clay
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Table 3- Results of simple correlation between traits

NCP CL Ccw CD PH FCH SWC TSW NSC NB PW DF DM SY
NCP 1.00
CL 0.07 1.00
Cw 0.21 0.57" 1.00
CD 0.34° 0.56™ 0.56™ 1.00
PH -0.05 -0.22 -0.20 -0.06 1.00
FCH -0.06 0.11 0.14 -0.23 0.07 1.00
SWC -0.02 -0.01 0.06 -0.11 0.09 0.16 1.00
TSW 0.18 0.15 0.50"  0.39" 0.25 0.00 0.08 1.00
NSC 0.08 -0.20 -0.15 -0.30 0.16 0.06 077" -0.06 1.00
NB 0.49™  -0.26 -0.07 0.05 022 -0.05 0.09 0.20 0.21 1.00
PW 0.00 0.28 0.36" 0.25 052" 0.31 021 039" -0.01 0.11 1.00
DF -0.09 -0.30 -0.29 -0.47" 0.07 044" -024 -006 -0.05 -0.11 -0.18  1.00
DM 024  -0.46™ -029 -046™ 023 0.07 -0.17 011 0.24 0.25 -0.29 0.64™ 1.00
SY -0.05 0.01 0.08 -0.11 0.40" 0.59™ 0.50™ 0.11 0.46™ 0.16 0.49™ 0.06 -0.05 1.00
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NCP: number of capsules per plant, CL: capsule length, CW: capsule width, CD: capsule diameter, PH: plant height, FCH: first capsule
height from crown, SWC: seeds weight in one capsule, TSW: 1000 seeds weight, NSC: number of seeds in one capsule, NB: number of
branches in one plant, PW: plant weight (biological performance), DF: number of days to flowering, DM: number of days to maturity, SY:
seed yield
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Table 4- Results of path analysis for grain yield

V‘h‘“‘f‘
Direct NCP CL Cw CD PH FCH SWC TSW NSC NB PW DF DM
effect

NCP -0.04 ... -0.01 001 001 -002 -003 000 0.01 004 005 000 -0.01 -0.08



CcL
cw
cD
PH
FCH
swc
TSW
NSC
NB
PW
DF
DM

-0.06 0.00 ... 002 002 -006 006 000 001 -010 -0.03 0.02 -0.02

0.04 -0.01 -0.03 ... 002 -0.06 007 000 0.02 -007 -001 0.03 -0.02
0.03 -0.01 -0.03 0.02 ... -0.02 -0.12 001 0.02 -015 0.01 0.02 -0.02
0.27 000 001 -001 0.00 ... 0.04 -0.01 001 0.08 002 0.04 0.00
0.53 0.00 -001 001 -001 0.02 ... -0.01 000 0.03 -001 0.03 0.02
-0.06 000 000 000 000 003 008 ... 0.00 038 001 002 -0.01
0.05 -0.01 -0.01 002 001 o0.07 000 -0.01 ... -0.08 0.02 0.03 0.00
0.50 000 001 -001 -0.01 004 003 -005 0.00 ... 0.02 0.00 0.00
0.10 -0.02 002 000 000 006 -003 -001 0.01 011 ... 0.01 -0.01
0.09 0.00 -002 002 001 014 017 -001 002 -001 o0.01 ... -0.01

0.05 000 002 -001 -001 002 023 001 000 -003 -0.01 -002 ...
-031 -0.01 003 -001 -001 006 004 001 001 012 002 -0.03 0.03

Residual effect -sslesl, i 0.55
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NCP: number of capsules per plant, CL: capsule length, CW: capsule width, CD: capsule diameter, PH: plant height, FCH: first capsule
height from crown, SWC: seeds weight in one capsule, TSW: 1000 seeds weight, NSC: number of seeds in one capsule, NB: number of
branches in one plant, PW: plant weight (biological performance), DF: number of days to flowering, DM: number of days to maturity, SY:
seed yield
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Table 5- The results of principal components analysis for all the traits measured in the studied native lines

Slaws doladdge  psdadie ppmadlie el adi anbadi
Traits Fir;t Second Third Fourth Fifth
principal principal principal principal principal
Seed yield -«is 5 Slas 0.49* 0.08 0.16 -0.05 -0.06
Number of capsules/plant -« 5 ;3 J S sl 0.08 -0.32* -0.30* 0.17 -0.40*
Capsule length - J s.8" J b -0.08 -0.34* 0.27 -0.25 -0.20
Capsule width -J s..s" 5 = 0.04 -0.45* 0.18 -0.23 -0.17
Capsule diameter -J yu.S” Csbbes -0.11 -0.50* -0.05 -0.04 0.05
Plant height -« 5 ¢ s | 0.34* -0.04 0.01 0.19 0.57*
First capsule height from crown -ol8" 45 b 31 J guS™ sl L5 0.28* 0.07 0.46* 0.02 -0.30*
Seeds weight in one capsule -J su.S™ ;3 Laails &35 0.36* 0.12 -0.17 -0.48* -0.09
1000 seeds weight —«ls 413 &3 0.17 -0.43* 0.05 -0.04 0.22
Number of seeds in one capsule —J s.S” ;5 41> sluas 0.35* 0.15 -0.28 -0.42* -0.14
Number of branches in one plant - ¢ 3 s sliss 0.24* -0.13 -0.40* 0.33 -0.12
Plant weight - 1 s slgslul ¢St 35 0.38* -0.20 0.23 0.12 0.31*
Number of days to flowering - a8 55,4 b 35, 0.06 0.17 0.46* 0.31* -0.27
Number of days to maturity - Sa, 55,45 35, 0.25* -0.05 -0.17 0.44* -0.31*
Eigen value o3 4 ,l4as 3.09 2.77 2.07 1.62 1.36
Percentage of variance - .l s A3 22.11 19.80 14.76 11.56 9.70

Cumulative percentage of variance — .5 xexs Lo )3 22.11 41.90 56.66 68.22 77.92
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Figure 1- The biplot of the first and second component resulting from the principal components analysis for the
studied local lines
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Figure 2- Dendrogram resulting from the cluster analysis of studied local sesame lines
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Fig 3. Deviation of each cluster from the total mean for different traits in the groups resulting from cluster analysis




S a0 LS Bl pl S o pSate ) S 55 A w55 S w s o eals QU e Slids

Slaosd 5 Jasee Jal 5 Jals Yol ol 58 WSl Spslona 51 15 ol (San (S5 655 1 g Jolss
Ll 85 s 4w 45 5l Olid 2udIS 4 o Tl e o G 5 (Gupta et al., 2021) 5 43 oo S U Mol
a Jlia Oy oy ikt sy 03,5 (S3sls0m Sl el 1 ST 6l 5 izt Byl o5 2l w55
5 S Y ST bt oS ey B e 53 )b g Sl Y B 813K 5 sler slees 8 00 gt shm oY
L35 Q011) 0y Ken 5 181 ki S 515 a5 &S5 glaos 8 55 08 am o slagn¥ 5 S35 5 poler 055 1355
o 5 4 il (Bl g 55 oSl der w557 L lads 45T dis gl (6,8 dom dniS 555 110 2udIS 4o
@ 28 o3linl 033k (ST 5 Jguae p gl o plad Sl SIS 4 S i A Bl 53 S (85 Y S
Slio o5 S o Culem o) ol 1 2iy o 3 08 o 5B Gues 8 ol e L sba (S shose Do oS sl LS
S sl Ol sy S (o5l A els S (6 Kos adlas (Nikfekr et al, 2023) Wbsd o bt S 4 pnie wlis
Sl 5 3l L5 (K sbinls 5b Cov e Sl s @ULA w55 St Cov ey 8
S Ml 3 Dliman Sl (S Ul ol g Ll 53 n slol (S35 sl s a0 LB (S5 555
4 oS S o A a8 s il oy 4 b g5 Al Bl A e a5l i Sless 4 ¢ JS

(Masoudi and Ahmadi, 2019) iS" o oSais S ¢35 il 2 5 (S5 755 5550 25k 4 gl >

a5 gl elite U pd 5 jate (Sf alols b #Hol (6 st pllly Sl o7 das o OLLS oaiBly

S S o IVl Oliiss 3 S (Ashfag et al., 2023) was 20580 1) O gl yon (glaasl 53 ¢Sy 28 Sl ST o
Sy el Slio Cul (San ool bl |5 bl axils 25 o 55 adsl Obasl )3 Wlg e S oLl Lt
g5 oS Ans oo DL (gl (sla Joni 54 i 51 ol al g el ol b il o35 (3laT et e oen Loyl 5 61

S oy 1y S Sl Sty 535500 513 Wl sla e 1 (K55
G

aﬁﬁ@u;\.\,:)a:ﬁtw,tm\njiwwydpbjgxsuauﬁé);ﬁ,:&uég;@zsbu.\es

P i Olap (\Afatfcil el Ll 59,0 Nl Glaael 5 53 Ogllas o s 55 Ol sl ¢ 55 ol sl
s il |y Ol S (65 0,40 4SS S a5 SleT 6oy p b das e ol O Kool 4 s 138 50 5 Sles
59 2 55 JgS sl dilbe LIS o ST s Slee 5 gy BB b 4 S bt Sliv 50 L Sl 05!
ol s e By J ey slaat s 4 gliws Jlazl 457 WS L 1) (sutiadita Slags 1l Al 5 o0 45 plis!
Ol 53 bl o Bl & iyl s 5 Shas Calibee Jaows Lol b Cog oS 1) Slaca o) bl s 5 S
e P Dlie bl 5 Glaad s ol Gl 2O 4 el Glaad e 4 4 Gy 93 ik
S8 5 Shes 55 4 8 LS o p 1) SIS Slio Ll 5 o ol (slaadl go @ 4 o3 e 51y 143 S )5 eslizl

YU 3 Shee d5le gsllas gla 55 a5 dS” gvares glaey § 53 1) g s) Lly o S @ jpw & Jlo s diS o



S5 sl als s Sles Llod 1S oy pB,l 5 ol a5 (AKiNyode, 2023) dies o OLE 1y (6 5les 4 Cunslie b
e 2SS 5 (Sar chisgy odd olalis Lol slaail o 4 45 Lo 5 (VA-OV: 5 VASTYA YA-VFs 06,1 ) s
5 bl oSS s ok lalplin s, ol 5 Jols s & s5e (6,8 S Ol ol 5 L85 15 K
e 53 (S5 g5 U506l s GUlpl S @ ol laailss 4 w25 53 s oS 55
Sl Sas 7 diS o $SLS plaze S5 slooy S olulid 4 5 dias o @il (S5 Hlstlo 350 53 hiw 6T s

(Zewdu et al., 2024) asl die 5,88 555 slaoss 4 ) 5
Sl s S

9 LJLGJ 4:-@:"} C)L&‘ CJLE.:.E:J An 90 = R AT a)Lm.:v Y O gn ojjﬁ.‘ 6‘}"‘ )‘ J-é\:- 6\;‘.’ U‘"L‘"‘J" U’:"A)J”'fx U'."‘
G308 5 S dlares 355 ol Sl S ja cuel BB 4 5k 5 Il 4 5 ool s go Sl abs it el s

.:JJ?@

Refrences

1. Adebisi, M. A. (2004). Variation, stability and correlation studies in seed quality and yield components
of sesame (Sesamum indicum L.). Phd Thesis

2. Ahmed, J., Qadir, G., Ansar, M., Wattoo, F. M., Javed, T., Ali, B., ... & Rahimi, M. (2023). Shattering
and yield expression of sesame (Sesamum indicum L) genotypes influenced by paclobutrazol
concentration under rainfed conditions of Pothwar. BMC Plant Biology, 23(1), 137.

3. Akinyode, E. T. (2023). Principal component and cluster analysis as a tool in assessment of genetic
diversity of tomato genotypes (Lycopersicum esculentum Mill.). Nigerian Journal of Horticultural
Science, 27(4).

4. Ashfaq, M., Rani, K. J., Padmaja, D., Yadav, P., & Betha, U. K. (2023). Assessment of Genetic
Diversity in Sesame Genotypes Based on Morphological Characters. International Journal of
Environment and Climate Change, 13(11), 1104-1111.

5. Aye, K. M., Sreewongchai, T., Phumichai, C., Mathayatthaworn, W., Kumdee, O., Ratanapongsai, Y.,
& Kaedphol, R. (2024). Assessment of genetic diversity, correlation and path coefficients analysis in
sesame (Sesamum indicum L.). Science & Technology Asia, 225-236.

6. Baraki, F., Gebregergis, Z., Belay, Y., Berhe, M., Teame, G., Hassen, M., ... & Araya, G. (2020).
Multivariate analysis for vyield and vyield-related traits of sesame (Sesamum indicum L.)
genotypes. Heliyon, 6(10).

7. Bitaraf, N., Khodambashi, N., & Houshmand, S. (2010). Correlation and path analysis of grain yield
and its components for lentil under Shahrekord climate. Iranian Journal of Pulses Research, 1(1), 51-
56.

8. Davoodi Zanjani, N., Ghasemi Afshar, P., & Adeli Milani, M. (2020). Evaluation of the Composition
and Oxidative Stability of Cold-pressed Sesame Oils in the Market of Zanjan Province, Iran
(2019). Journal of Human Environment and Health Promotion, 6(4), 159-166.

9. Durge, B. D., Geethanjali, S., & Sasikala, R. (2022). Assessment of genetic variability for seed yield
and its components in sesame (Sesamum indicum L.) based on multivariate analysis. Electronic Journal
of Plant Breeding, 13(3), 974-982.

10. Emamgholizadeh, S., Parsaeian, M., & Baradaran, M. (2015). Seed yield prediction of sesame using
artificial neural network. European Journal of Agronomy, 68, 89-96.

11. Ezhilarasi, T., Mahalingam, A., & Manivannan, N. (2024). 1. Assessment of genetic diversity in Indian
sesame (Sesamum indicum L.) germplasm. Ecology, environment & conservation, doi:
10.53550/eec.2024.v30i03s.059

12. Fazal, A., Mustafa, H. S. B., Hasan, E., Anwar, M., Tahir, M. H. N., & Sadagat, H. A. (2015).
Interrelationship and Path Coefficient Analysis among Yield and Yield Related Traits in Sesame
(Sesamum indicum L.). Nature and Science, 13(5), 27-32.



13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Ferreira, E. I., Pereira, M. D., Macedo, A. R. D., & Soares, E. R. (2017). Effect of fertilization on the
physiological maturation of sesame seedsl. Pesquisa Agropecudria Tropical, 47(2), 202-210.

Gedifew, S. (2024). Multivariate analyses of shattering and seed yield related morphological traits
reveal high yielding sesame genotypes exhibit low degree of shattering. Middle East Research Journal
of Biological Sciences, 4(3): 58-71

Gharib-Eshghi, A. M. I. R., Mozafari, J. A. V. A. D., & Azizov, i. B. R. A. H. I. M. (2016). Genetic
diversity among sesame genotypes under drought stress condition by drought implementation. CABI
Databases.

Gupta, D., Muralia, S., Khandelwal, V., & Nehra, A. (2021). Assessing diversity of sesame genotypes
using cluster analysis and principal component analysis. Int. J. Curr. Microbiol. App. Sci, 10(01), 304-
312.

Hemanth, S., Patil, L. C., Manoj, S. H., Naveen, A., Bhargavi, H. A., & Kotegoudra, H.(2024).
Unravelling the genetic variability of seed yield and its components in sesame (sesamum indicum 1.)
through multivariate analysis. Plant Archives Vol. 24, No. 1, 237-242

Islam, M. N., Sultana, S., Rashid, M. U., & Rahim, M. A. (2024). Determination of the potentiality of
different sesame (Sesamum indicum L.) genotypes: Potentiality of different sesame (Sesamum indicum
L.) genotypes. Bangladesh Journal of Agriculture, 49(1), 52-67.

Kalaiyarasi, R., Rajasekar, R., Lokeshkumar, K., Priyadharshini, A., & Mohanraj, M. (2019).
Correlation and path analysis for yield and vyield traits in sesame (Sesamum indicum L.)
genotypes. International Journal of Current Microbiology and Applied Sciences, 8(11), 1251-1257.
Kante, S., Wadikar, P. B., Sargar, P. R., & Patil, S. S. (2022). Correlation analysis for seed yield and its
related attributes in genotypes of sesame (Sesame indicum L.). International Journal of Plant and
Environment, 8(01), 87-90.

Khairnar, S. S., & Monpara, B. A. (2013). Identification of potential traits and selection criteria for
yield improvement in sesame (Sesamum indicum L.) genotypes under rainfed conditions. Iranian
Journal of Genetics and Plant Breeding, 2(2), 1-8.

Kumar, V., Sinha, S., Sinha, S., Singh, R. S., & Singh, S. N. (2022). Assessment of genetic variability,
correlation and path analysis in sesame (Sesamum indicum L.). Electronic journal of plant
breeding, 13(1), 208-215.

Langham, D. R., Riney, J., Smith, G., & Wiemers, T. (2008). Sesame grower guide. Sesaco
Corp, 30(331), 3.

Masoudi, B., & Ahmadi, M. (2019). Evaluation of genetic diversity of agronomic and morphological
traits of sesame genotypes. Journal of Crop Breeding, 11(31), 78-91.

Mei, H., Cui, C., Liu, Y., Du, Z., Wu, K., Jiang, X., ... & Zhang, H. (2023). QTL analysis of traits
related to seed size and shape in sesame (Sesamum indicum L.). Plos one, 18(11), e0293155.
Mukhthambica, K., Bisen, R., & Ramya, K. T. (2023). Principal Component Analysis for Yield and
Yield Related Traits in Sesame (Sesamum indicum L.). Biological Forum — An International Journal.
15(3): 227-232

Nadeem, A., Kashani, S., Ahmed, N., Buriro, M., Saeed, Z., Mohammad, F., & Ahmed, S. (2015).
Growth and yield of sesame (Sesamum indicum L.) under the influence of planting geometry and
irrigation regimes. American Journal of Plant Sciences, 6(07), 980.

Navaneetha, J. S., Murugan, E., & Parameswari, C. (2019). Correlation and path analysis for seed yield
and its components in sesame (Sesamum indicum L.). Electronic Journal of Plant Breeding, 10(3),
1262-1268.

Nikfekr, R., Kazemitabar, S. K., Ranjbar, G., Hashemi-Petroudi, S. H., & Mehraban Joubani, P. (2023).
Study of genetic diversity and evaluation of some sesame genotypes under salinity
stress. Environmental Stresses in Crop Sciences, 16(3), 575-586.

Pham, T. D., Thi Nguyen, T. D., Carlsson, A. S., & Bui, T. M. (2010). Morphological evaluation of
Sesame (Sesamum indicum L.) varieties from different origins. Australian Journal of Crop
Science, 4(7), 498-504.

Ramazani, S. H. R. (2016). Surveying the relations among traits affecting seed yield in sesame
(Sesamum indicum L.). Journal of crop science and biotechnology, 19, 303-309.

Ranganatha, A. R. G., Jyotishi, A., Deshmukh, M. R., Bisen, R., Panday, A. K., & Gupta, K. N. (2013).
Improved technology for maximizing production of sesame. Indian Council of Agricultural Research,
Jabalpur, IND.

Sabag, I., Pnini, S., Morota, G., & Peleg, Z. (2024). Refining flowering date enhances sesame yield
independently of day-length. BMC Plant Biology, 24(1), 711.

Salehi, M., Esmailzadeh Hosseini, S. A., Salehi, E., & Bertaccini, A. (2017). Genetic diversity and
vector transmission of phytoplasmas associated with sesame phyllody in Iran. Folia
microbiologica, 62, 99-1009.



35.

36.

37.

38.

39.

40.

41.

42,

43.

Sasipriya, S. (2018). Correlation and path analysis for seed yield and its components in sesame
(Sesamum indicum L.). Electronic Journal of Plant Breeding, 9(4), 1594-1599.

Sonaniya, Rahul, Rajani Bisen, and Pallavi Sonaniya. 2023. “Assessment of Exotic Sesame (Sesamum
Indicum) Accessions through Principal Component Analysis”. International Journal of Environment
and Climate Change 13 (11):282-90.

Tabatabaeli, I., Pazouki, L., Bihamta, M. R., Mansoori, S., Javaran, M. J., & Niinemets, U. (2011).
Genetic variation among iranian sesame (Sesamum indicum L.) Accessions vis-a-vis exotic genotypes
on the basis of morpho-physiological traits and rapd markers. Australian Journal of Crop
Science, 5(11), 1396-1407.

Teklu, D. H., Shimelis, H., & Abady, S. (2022). Genetic improvement in sesame (Sesamum indicum
L.): Progress and outlook: A review. Agronomy, 12(9), 2144,

Wang, C., Niu, J., Miao, H., Li, C., Duan, Y., Ju, M., ... & Zhang, H. (2024). Genetic variation,
correlation, and association mapping of seed yield and its component traits in sesame. Genetic
Resources and Crop Evolution, 71(2), 603-619.

Winstead, D. J., & Jacobson, M. G. (2024). Storable, neglected, and underutilized species of Southern
Africa for greater agricultural resilience. Plant-Environment Interactions, 5(4), e70004.

Yadav, R., Kalia, S., Rangan, P., Pradheep, K., Rao, G. P., Kaur, V., ... & Siddique, K. H. (2022).
Current research trends and prospects for yield and quality improvement in sesame, an important
oilseed crop. Frontiers in Plant Science, 13, 863521.

Yol, E., Karaman, E., Furat, S., & Uzun, B. (2010). Assessment of selection criteria in sesame by using
correlation coefficients, path and factor analyses. Australian Journal of Crop Science, 4(8), 598-602.
Zewdu, D., Mekonnen, F., & Geleta, N. Cluster and principal component analysis for yield and yield
related traits of bread wheat (Triticum aestivum L.) genotypes. AGBIR Vol.40 No.02.



