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Abstract
Objective

The aim of this study was to evaluate the genetic diversity of basil using SCoT molecular markers
and to identify markers associated with traits through regression analysis.

Materials and Methods

In this research, ten SCoT primers were used to investigate the genetic diversity of five basil
genotypes under salinity stress conditions in the greenhouse of the Faculty of Environmental
Sciences at the University of Graduate Studies and Advanced Technology in 2023. The
experiment followed a split-plot design based on a completely randomized design, with salinity
stress as the main factor and basil genotype as the secondary factor.

Results

The results showed that among the eight primers used, the highest polymorphism was observed,
resulting in a total of 105 bands. Of these, 103 were polymorphic bands, with an average of 12.63
polymorphic bands per primer. Primer SCoT1 produced the highest number of bands with 17

bands, while primer SCoT28 had the lowest number of polymorphic bands with four bands. The
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polymorphism percentage in basil genotypes ranged from 85.71% to 100% across different
primers, with an average polymorphism percentage of 96.52%. Polymorphic information content
(PIC) values ranged from 0.35 to 0.40, with an average of 0.38. Expected heterozygosity (EH)
for SCoT markers ranged from 0.38 to 0.45, with a mean expected heterozygosity of 0.42. The
marker index (MI) varied among SCoT markers, with primer SCoT11 showing the highest Ml
(0.38) and primer SCoT16 showing the lowest (0.20). The average heterozygosity (Havp) ranged
from 0.03 to 0.07 for the studied markers. Primers SCoT28, followed by SCoT10, exhibited the
highest average heterozygosity, indicating their high efficiency in detecting polymorphism.
The genetic diversity index of reed among the studied primers was 0.426 in the studied population.
Primers SCoT1 and SCoT10 demonstrated the highest genetic diversity index values, highlighting
their strong capacity to capture genetic diversity. The average Shannon coefficient for SCoT
markers was 0.614, indicating a moderate level of diversity in the studied populations. SCoT1
and SCoT10 primers had the highest Shannon index values, respectively, confirming their ability
to detect genetic variation. The number of effective alleles varied between 1.652 and 1.843, with
an average of 1.769 in the studied population.
Conclusions
In general, the use of SCoT molecular markers proved to be a suitable method for investigating
the genetic diversity of basil cultivars under environmental stress conditions, particularly salinity
stress.
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Table 1. List of studied genotypes of Basil
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Table 2. Specifications of SCoT primer used in this study

s, NGH g Jlas! d'lps GC sop
: Annealing % GC
Row Primers Sequence
temperature content
1 SCoT1 5-CAACAATGGCTACCACCA-3 48 50
2 SCoT10 5-CAACAATGGCTACCAGCC-3 50 56
3 SCoT11 5-AAGCAATGGCTACCACCA-3’ 48 50
4 SCoT12 5 -ACGACATGGCGACCAACG-3’ 52 61
5 SCoT16 5-ACCATGGCTACCACCGAC-3 52 61
6 SCoT21 5-ACGACATGGCGACCCACA-3 52 61
7 SCoT28 5-CCATGGCTACCACCGCCA-3’ 55 67
8 SCoT35 5-CATGGCTACCACCGGCCC-3 57 72
9 SCoT37 5-CAATGGCTACCACTAGCC-3’ 50 56
10 SCoT48 5-ACAATGGCTACCACTGGC-3 50 56
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Figure 1. SCoT marker profiles for 25 basil genotypes using SCoT1.
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Table 4. Characteristics and study indices of SCoT primers of basil genotypes

e (st g5 jg i ULCMIQJ dw Lzl ol JS ol LS5 e oy
o 2 e S5 S5y ISR LS
Discriminating E ted Polymorphism Pol hi Total Polymorphism Primers

power h xpected Information ' Oy MorPAISM - 10%E percentage

eterozygosity C band band
ontent

-2.800 0.452 0.400 17 17 100 SCoT1
-1.600 0.448 0.397 10 10 100 SCoT10
-3.500 0.387 0.348 12 13 92.31 SCoT11
-3.000 0.384 0.346 15 15 100 SCoT12
0.100 0.413 0.369 12 14 85.71 SCoT16
-2.000 0.440 0.390 16 17 94.12 SCoT21
-0.700 0.420 0.374 8 8 100 SCoT28
-2.800 0.436 0.387 11 11 100 SCoT35
-2.038 0.423 0.376 12.63 13.13 96.52 Average
0.277 8.600 0.032 1.843 0.643 0.452 SCoT1
0.298 5.400 0.055 1.833 0.638 0.448 SCoT10
0.378 7.400 0.051 1.731 0.600 0.412 SCoT11
0.312 7.600 0.041 1.652 0.569 0.384 SCoT12
0.196 4.000 0.049 1.735 0.601 0.413 SCoT16
0.259 7.400 0.035 1.810 0.630 0.440 SCoT21
0.276 3.800 0.073 1.753 0.608 0.420 SCoT28
0.348 6.800 0.051 1.800 0.626 0.436 SCoT35
0.293 6.375 0.048 1.769 0.614 0.426 Average
0.452 0.643 1.843 0.032 8.600 0.277 SCoT1
0.448 0.638 1.833 0.055 5.400 0.298 SCoT10
0.412 0.600 1.731 0.051 7.400 0.378 SCoT11
0.384 0.569 1.652 0.041 7.600 0.312 SCoT12
0.413 0.601 1.735 0.049 4.000 0.196 SCoT16
0.440 0.630 1.810 0.035 7.400 0.259 SCoT21
0.420 0.608 1.753 0.073 3.800 0.276 SCoT28
0.436 0.626 1.800 0.051 6.800 0.348 SCoT35
0.426 0.614 1.769 0.048 6.375 0.293 Average
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Figure 2. Dendrogram obtained from cluster analysis of basil genotypes with UPGMA

method based on SCoT markers
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Table 5. Stepwise regression analysis of studied traits (dependent variable) and SCoT
markers (independent variables) in Basil under normal and drought conditions

Standardize
i 2 R? F of R2 .
Trait Marker R R E change  change o gffti)gitgnts t-value
Jleys Lyl,s Normal Condition (SO)
A Jibs)lS (s9e SCoT21-3 0892 0726 012 0726  11.74* 0.892 3.43*
Chlorophyll a content
b Uids,lS (coime SCoT21-1 0.882 0.703  0.026 0.703  10.49* -0.882 -3.239*
Chlorophyll b content —SCoT21-3 _ 0.993 0.972 __ 0.008 0.269  69.18% 0.500 5.405*
13955 (551 SCoT12-2 0.890 0.722 0.009 0.722  11.387* -0.890 -3.374*

Carotenoid content

Prolinsognféﬁtdw SCoT21-6 00952 0.874 0284 0874  2881* 0.952 5.368*

o35 59 S SCoT11-5 0.933 0.828 1.21 0.828  20.25* 0.993 4.500*
Total fresh mass SCoT1-12 0.994 0.976 0.458 0.148  80.88% 0.347 4.374%

Shoot height 4l glis,)  SCoT11-5  0.889 0.721 0.083 0.721 11.33* 0.889 3.367*

- SCoT21-3 0.985 0061 0500  0.061  99.75% 0085  9.088%
Leaf length 5, Jb —gE 17950999 0996 0166 0035 461.40%*  -0.180  25311%

Leaf width &, o,e SCoT1-2 0925 0809  0.530 0.809 17.89 0.925 4.230*
Leaf number S, sl SCoT11-5 0.953 0.877  0.001 0.877  29.53* 0.953 5.435*
Sy KB 3 SCoT11-5 0.928 0815  1.196 0.815  18.56* 0.928 4.309*
Leaf dry mass SCoT1-15 0.995 0.979  0.406 0.164  92.56* -0.363 -4.902*
Root height 4., ¢lis) SCoT11-5 0.880 0.699 3.47 0.699  10.29* 0.880 3.208*
i SCoT12-2 1 0999 0.142 0.300 _ 3969.3* 0.482 42.309*
o ANl 5 o SCoT11-5 0912 0775 1672 _ 0.775  14.79* 0.912 3.847*
Shoot fresh mass SCoT28-4 0.993 0.942  59.48 0.167  69.37* -0.430 -4.661*
lor plul Sid 34 SCoT11-5 0.993 0.980 0.007 0.980  201.60* 0.993 14.199*
Shoot dry mass SCoT12-2 1 0.999  0.001 0.019  1908.6* -0.130 -7.348*
Yso (o YO (5,55 s Salt Stress 75 mM (S1)
Chlorophyll b content  SCoT16-5 0.947 0.862 0.241 0.897 26.04* 0.947 5.103*
Total chlorophyll SCoT21-3 0.908 0.765  0.118 0.824  14.05* -0.908 -3.748*
content SCoT21-2  0.995 0.982 0.032 0.176  108.17* -0.517 -6.036*

Carotenoid content SCoT28-4 0.985 0.961 0.005 0971 100.24* -0.985 -10.01*

: SCoT28-4 0985 0962 0273 0971 100.98*  -0.985  -10.04*
Proline content SCoT12-14 1 0098 0058 0020 112064 0183  -7.000%

Total fresh mass SCoT21-1 0.932 0.824 1.902 0.868 19.73* 0.932 4.443*

SCoT21-1 0.899 0.744 0.436 0.808  12.638* 0.899 3.555*

Total
otal dry mass SCoT12 0092 0960 0151 0192 64187% 0426  7.797%

SCoT1-1 0.905 0.759 0.232 0.819  13.617* 0.905 3.690*

Shoot height SCoTI-2 0099 0097 0025 0181 706613 0977  36.23%
Leaf lengih SCoTI-1 0019 0792 0408 0844 1620~ 0019  4.005%
Leaf width SCoTi-12 0983 0956 0012  0.067 B87.600~  -0.083  -9.364%

Leaf number SCoT28-4 0985 0.061 0009 0071 9885  -0985  -0.043%

Leaf fresh mass SCoT21-9 0.972 0.926 0.85 0.944 50.913* -0.972 -7.135*

Leaf dry mass SCoT21-6  0.955 0.883 1.21 0.912 31.06* 0.955 5.574*

Root height SCoTI22 0945 089 176 0894 2521  -0.945  -5.001%

SCoT28-4 0.882 0.704 56.01 0.778 10.51* -0.882 -3.243*

Shootfreshmass et s——T 908 421 0222 119205 0761 35007

Yse Lo VWO ()95 i Salt Stress 135 mM (S2)

Chl a content SCoT1-15 0.889 0.720 0.035 0.790 11.27* -0.889 -3.358*
ChlI'b content SCoT1-2 0.974 0.930 0.003 0.948  54.368* -0.974 -71.373%
Carotenoid content SCoT12-5 0.926 0.811 0.001 0.858 18.150** -0.926 -4.260*
Proline content SCoT1-15 0.892 0.727 0.411 0.795 11.66* -0.892 -3.415*
Total fresh mass SCoT1-15 0.914 0.780 0.291 0.835 15.144* -0.914 -3.892*
Total dry mass SCoT1-15 0917 0.789 0.284 0.842 15.938* -0.917 -3.992*
Leaf number SCoT11-5 0.921 0.798 0.0004 0.848 1677 0.921 4.096*
SCoT21-9 0.993 0.974 0.0001 0.152  76.156* 1.088 12.33**

Leaf fresh mass SCoT35-5 0.963 0.903 0.638 0.927 38.317** 0.963 6.190**
Root height SCoT35-5 0.940 0.965 0.808 0.884  22.777* 0.940 4.773*
Shoot dry mass SCoT12-1 0.945 0.985 0.050 0.892 24.850* -0.945 -4,985*

*and ™ Significant at 5% and 1% probability levels, respectively. .ao)s ) 0 Jlaisl mdaw )3 o ine iy 4 %27
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