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Abstract
Obijective
According to economic value of cumin (Cuminum cyminum) medicinal plant, it is
essential to do its genetic and phytochemical assessment to conserve genetic sources and
achieve better quality of essential oil in breeding programs. This study purpose is to
investigate genetic and phytochemical diversity of different cumin ecotypes in Yazd

province.

Materials and methods

To study genetic diversity using 10 ISSR markers, cumin plants DNA extraction of four
habitats, was done using CTAB method. The quantity and quality of DNA were
determined using spectrophotometer and electrophoresis. Clear Bands resulting from
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electrophoresis of PCR products on 1.5% agarose gel were scored. To investigate
phytochemical diversity using GC-MS method, essential oil from cumin seeds was

extracted via water steam distillation method.

Results

The results showed that ISSR-14 and ISSR-13 primers had higher amount of PIC (0.39
and 0.38) and MI (13.3 and 12.48) and number of bands (35 and 32). Cluster analysis
using Jacquard's coefficient and UPGMA method, grouped four populations into 8
groups. PCA analysis showed three components explained 57.17% of total variance. The
results of this analysis correspond with cluster analysis and match with the geographical
regions. Analysis of molecular variance showed genetic variation within and among
populations 93% and 7% of total variation, respectively. On the basis of GC-MS results,
Propanal, Benzenmethanol, 1-phenyl-1-butanol, y-terpinene, B-Pinene and P-cymene
compounds were identified as the main compounds. Cluster analysis of samples on the
basis of phytochemical parameters put Taft, Mehriz and Ardakan habitats in one group
and Bahabad habitat in another group so that it doesn’t correspond with geographical

distance.

Conclusions

Based the results, it can be concluded that there is high potential of diversity among
cumin ecotypes. ISSR application in assessing genetic diversity of the ecotypes was
successful. Grouping on the basis of phytochemical compounds didn’t correspond with
genetic grouping.
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Table 1. Collection site and geographical characteristics of Cuminum cyminum ecotypes
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3
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Figure 1. Banding pattern reproduced by ISSR-13 primer
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Table 2. Characteristics of ISSR Primers used to assay genetic diversity of Cumin

S8 by Sl g KB clailh i dige JLail slod (5'—3) Js S5l b
Ml S Polymorphic Bands ("C) ons Sequence Primer
PIC Temperature Name

4.6 0.23 20/20 (100%) 51.8 AGAGAGAGAGAGAGAGT ISSR-12
12.48 0.39 32/32 (100%) 51.8 AGAGAGAGAGAGAGAGG  ISSR-13
13.3 0.38 35/35 (100%) 51.8 GAGAGAGAGAGAGAGAT  ISSR-14
6.72 0.28 24/24 (100%) 51.8 GAGAGAGAGAGAGAGAC  ISSR-15
5.28 0.24 22/22 (100%) 51.8 CACACACACACACACAG  ISSR-21
1.02 0.17 6/6 (100%) 51.8 AGAGAGAGAGAGAGAGC  ISSR-53
10.15 0.35 29/29 (100%) 51.8 GAGAGAGAGAGAGAGAG  ISSR-55
2.64 0.24 11/11 (100%) 51.8 CACACACACACACACAT  ISSR-57
0.68 0.17 4/4 (100%) 47.6 GACAGACAGACAGACA ISSR-58
1.76 0.22 8/8 (100%) 51.8 GAGAGAGAGAGAGAGAA  ISSR-59
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2 S5 el Sl Slgie dlas 2] 88 5 e quisS] 4 bygpe abss > 5 quiss] | gae Sy S 2
m09)5 (nl 9o b e ST @ bgiye sliael jl gie cpl laddgd 5 > adl il oo ST cnl 4 by lacaisy
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obyly 4555 ol (Bahraminejad et al. 2012; Zabet et al. 2019) wsl cuws alio muls 4 50> sl ing
23 dg2g o gine BMS) 10> 1 s )3 o9, s 53 Ppt )lel ol 48 b L5 sy 1 250 SloesST JsSUse

3 Js)

84
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(1398 ‘)UM) 4 D)m Jd1 0)93) Ls))slmf ‘5)9’95399{ 4\1959

T T T T T T T T T T
027 034 0.40
Cosfficient

ISSR ;L5 (bl 2 o 0325 (S o51 (glandos 5o 2 JSUd

Figure 2. Cluster analysis of Cumin ecotypes based on ISSR markers
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Figure 3. Two dimensional diagram of principal coordinate analysis for Cumin ecotypes
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Table 3. Analysis of molecular variance among cumin ecotypes
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% Ppt
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S
19 723.6 100
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Figure 4. A chromatogram sample of GC-MS analysis for Cumin
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Table 4. Chemical compounds in Cumin essential oil in different regions of Yazd province
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Figure 5. Cluster analysis of 4 Cumin ecotypes based on phytochemical parameters
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