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Abstract

Objective

Basil (Ocimum basilicum) is one of the most important medicinal as well as vegetables plants that
are cultivated and consumed worldwide One of the essential aspects of plant breeding programs
is to study the correlation between DNA polymorphisms and phenotypic trait diversity. The
purpose of this research is to investigate the genetic diversity of five basil cultivars under drought
stress conditions using SCoT markers and traits, and also to analyze the relationship between
traits and markers by stepwise regression.

Materials and methods

In this research, five basil genotypes were studied under drought stress in the form of a split plot
based on a completely randomized design with three replications in pots and under greenhouse
conditions. The main plot included drought stress in two levels (normal and drought stress) and
the sub plot factor included genotype (5 levels) and their morphological and physiological traits
were evaluated. Also, their genomic DNA was extracted from the leaves, and the genotypic
diversity of the genotypes was investigated based on eight SCoT primers, and finally, the
relationship between the traits and markers was determined by stepwise regression.
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Results
Correlation of traits in two conditions showed that leaf yield had a positive and significant
correlation with traits of plant height and total chlorophyll. The results showed that the traits of
root length, chlorophyll a and total chlorophyll in dry conditions had the highest decrease of
65.04, 61.92 and 58.04%, while the traits of shoot dry weight (17.14%) and proline (1.51%)
showed the highest percentage increase. Cluster analysis based on percentage reduction of traits
placed the genotypes in three groups and the traits in three groups. Eight primers amplified a total
of 101 polymorphic bands and ScoT1 produced the most bands with 17 polymorphic bands.
Cluster analysis by UPGMA and dice similarity criterion based on SCoT data were placed five
basil genotypes in three groups. The results of regression analysis showed that in normal and
drought stress conditions, 15 and 12 markers (alleles) had a significant relationship with the
studied traits, respectively.
Conclusions
Selection based on molecular markers provides a rapid method for breeding programs. The
obtained genetic information of markers in this study showed their important role. Therefore, in
addition to traits, it is possible to select superior genotypes and high value populations in breeding
programs. The findings showed that certain markers are associated with multiple traits and
emphasized the critical importance of this trait in plant breeding for simultaneous improvement
of multiple traits. Insights from this study on markers have potential for application in basil
breeding programs.
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Table 3. The percentage of changes in basil traits (Total) under drought stress compared to

8, SN,

sy 53 Ol s Aoy

e Change in genotypes (%) JF Sl b2
Traits R K b R il 308 Total Change (%)
Iranian Purple Black Particolored Iranian Green Red Rubin
o &L&.)] -46.73 -29.33 -35.39 -7.04 -25.81 -29.32
Plant height
Sk -43.18 -68.55 -3.47 -32.92 -32.77 -37.42
Leaf length
S “é.); 67.44 -46.41 -61.26 -22.34 -62.08 -36.69
Leaf width
Sl -25.93 90.91 22.22 150.00 52,00 -18.18
Leaf number
“ Jib -71.09 -53.58 152.97 -90.67 -73.49 -65.04
Root length
ol el ois -31.91 46.69 82.19 -47.96 -50.28 -26.07
Shoots weigh
ol il S5 0js 32.73 186.18 510.78 63.03 42,04 17.14
Dry Shoots weigh
S 3;.\1& -67.91 30.41 13.51 -12.96 -19.66 -32.76
Leaf yield
S S 28les 5213 109.58 -4.04 75.72 148 3174
Dry Leaf yield
8 J5l8 -47.03 -91.26 14.72 -59.09 -87.72 -61.92
Chlorophyll a
b Jids s
Chiorophyll b -78.14 -80.26 -43.54 68.74 -35.33 -55.67
55 Jidoyls } ) ) ) } R
Total Chirophyll 69.53 85.53 24.27 12.88 53.58 58.04
Jﬁ’;j”s. 19.85 -51.44 -68.68 -11.47 20.30 -36.53
Carotenoied
‘}"J’.x' 27.82 3.21 13.66 35.01 -38.62 151
Proline
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Figure 1. Dendrogram of cluster analysis based on the percentage of trait changes in
basil genotypes by UPGMA method
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Figure 2. The correlation diagram of studied traits in basil under normal condition
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Figure 3. The correlation diagram of studied traits in basil under drought condition
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Figure 4. SCoT marker profiles for 25 basil genotypes using SCoT21
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Table 4. Characteristics and study indices of SCoT primers of basil genotypes

JSins oleMbl glyize s s g i

B 08l e eegSjsse Polymorphism : Jp gl e o 5511 ol
Discriminating Expected - Polymorphism Polymorphism .
. Information Total band Primers
power heterozygosity Content band percentage
-2.800 0.452 0.400 17 17 100 SCoT1
-1.600 0.448 0.397 10 10 100 SCoT10
-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 ,.Sbe
e opls pasls e dlng SRSl e SR S o S3E1 o
i . - Mean Effective .
Nei diversity ~ Shanon index  Effective allel . . . Marker Index Primers
heterozygosity ~ Multiplex Ratio
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 Sbe
¥4
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Figure 5. 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

F e
. ; T ol puss foye Sy holial by oy
o Sl 5l S s ’ RZM i T Standardized tlais
Trait Marker R R? E change ) beta t-value
9 Fr?f R2 coefficients
change
Normal conditions Jboy Ly
Sy SCoT21-3 0885 0783  0.19 0783  10.8* -0.679 11 ags
Leaf width SCOT12-5 0997 0994  0.04 0211  166.4** 0.504 8.41%
Spobs SCOTIZ-  o45 0894  1.02 0894 252+ -0.945 5,02
Leaf number 13
ol 05 SCoT21-3 0916 0840 001 0840  15.69* 0.916 3.96*
Shoots weight
e SCoT21-3 0912 083 0051 083 1agr 0734 9,05
Leaf yield SCoT12-2 0994 0989 0016 0157  90.1* 0.435 5,35+
S S SCoT35-5 0888 0788 056 0788  11.18* -0.888 -3.34%
Total Chirophyll
Pr“ofl;e SCoT12-1 0997 0993 000008 0993  455.7%* 0.997 21.35%*
S g SCoT12-2 0893 0797 127 0797  118* 0.893 3.44%
Plant height
- SCoT213 0.906 0822 137 0820 T{3g* 0.798 18.40%%
- SCoT12- - N
Root length 2 0998 0997 024 0175 2849 -0.432 -10.0
i s o TTT8CoT218 0802 0797 0000 0797 iL7* 17004 1375
D?\’, jgﬁfts SCoT21-1 1 1 00003 0203 048267 0.494 51.4%
S e SCoTi2 0974 0.949 0002 0049 5.4 0937 D1 5w
Dry Leafyield  SCoT355 0998 0996  0.0006  0.047  263.2%* 0.221 5.01%
Drought conditions s i blys
o SCoT1-15 0906 0821 037 0821 137" 20545 4.56%
Leaf length SCoT212 0992 0984 013 0163 621* 0542 4 54%
Sr ot SCoT1-2 0929 0863 011 0863  18.9* -0.929 -4.34%
Leaf width
S SCoT11-5 0965 0931 058 0931  406** 0.965 6.37%*
Leaf number
sl ! 0js SCoT21-3 0987 0974 0024 0974  110.7** 0.987 10,5+
Shoots weight
e SCoTi2 0905 0819 0012 0819 136 0,835 1545
Leaf yield SCoT11-5 0996 0991 0003 0472 1119 0421 6.0%
a2yl SCoT21-2 0930 0865 013 0865 192+ -0.930 -4.38*
Chlorophyll a
595 SCoT12-1 0941 0885 461 0885  22.9* 0.941 4.79*
Carotenoied
O SCoTi-i5 0890 0792 0.0001 0797 115 0817 838
Proline SCoT122 0991 0982 000005 0190  53.18* 0.441 4.53%
Sz 215 SCoT21-1 0930 0865 1002 0865  19.21* 0.930 4.38*
Plant height

o)) 90 Jloist pdaw 50 )b pixe iy 4y 0
*and ™ Significant at 5% and 1% probability levels, respectively.
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