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Abstract

Introduction

Coriander (Coriandrum sativum L.) is an annual plant of the Apiaceae family. The used part of this plant is
its seeds and leaves. In addition to oral consumption, coriander is a blood sugar lowering, blood lipid
lowering, blood pressure lowering, hypnotic, sedative and anti-anxiety. This plant has shown antispasmodic,
antidiarrheal, antioxidant, sedative and antimicrobial activities. The basic requirement for plant breeding
programs is a germplasm diversity that provides necessary facilities for breeding species with desirable
features. Therefore, accurate identification of genotypes is considered as a prerequisite in this manner. The
phenotypical characteristics are the first markers that have been used for diversity researches.
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Materials and Methods

In order to evaluate the genetic diversity of some coriander Populations in Iran based on morphological and
physiological traits, 26 ecotypes were collected from different regions of the country and the experiment was
conducted based on a randomized complete block design with 3 replications in field conditions Mohaghegh
Ardabili University in 1398. Some morphological and phytochemical characteristics such as Stem diameter,
Leaflet Number, Leaf Number, Stem, root and internode length, Total plant height, flower and Leaf fresh and
dry weight,Total plant and Root dry weight, Anthocyanin, Total Phenol and essential oil components were
studied. The measurements began after the 50% of flowering stage.

Results and Discussion

The analysis of variance of the data showed a significant difference between the studied traits, which indicates
the existence of genetic diversity between coriander populations. there are significant differences between the
populations in traits of plant height, stem and root length, nodes, internodes, leaves and leaflets numbers, stem
diameter, plant dry weight, root dry weight, stem dry weight, leaf fresh weight, flower fresh weight and total
phenol. Comparison of mean traits in total showed that Siahkal and Kashmar populations were superior to
other populations in stem diameter (1.74, 1.63 mm), leaf fresh weight (0.57, 0.50 g), number of leaves (11.66,
15.70) and anthocyanin content (0.27, 0.37 mg/g FW). Based on Cluster analysis, divided the studied
populations into three major groups. Main purpose of this study was determination of genetic diversity among
Coriander accessions from Iran. Significant differences were found among the accessions in almost every

parameter measured.

Conclusion

The range of vegetative and flower values obtained in this study was more than those of reported in previous
researches about Coriander. With increasing leaf number and leaf fresh weight that is the main place to trap
sunlight for photosynthesis and consequently provides the condition to produce secondary metabolites. Thus,
Kashmar accessions with having high values of leaf can be considered for in view point of cultivation and

breeding programs.
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Table 1. Analysis of variance for evaluated traits studied in this research

Mean square

Source of Total

Variance £ lant Stem Root Node Internode  Internode Leaflet Leaf Stem
Eeight length length ~ Number  length number Number  Number diameter

Block 2 78.79" 23,29 7.17" 0.23™ 0.43™ 0.79™ 0.25™ 10.43° 0.03™

Population 25 98.83" 79.32" 2.14" 1.93" 1.317 1.12" 2.14" 15.55" 0.07"

Error 50 30.48 21.90 0.93 0.18 0.43 0.32 0.12 2.77 0.01

ns, * and **: Non significant, significant at 5% and 1% probability level, respectively

Countinue Table 1. Analysis of variance for evaluated traits studied in this research

Mean square

Source of Fresh Fresh Essential

. df Stem d Root d Plant d
Variance flower leaf e,m Y oot ary a.n Y Anthocyanin  Phenol oil

. . weight weight
weight weight content

Block 2 0.004" 0.03" 0.004" 0.02" 0.00 142.45™ 0.01"
Population 25  0.01" 0.03™ 0.007™ 0.03" 0.006™ 45" 0.01"
Error 50 0.005 0.01 0.002 0.01 0.004 2.76 0.01

ns, * and **: Non significant, significant at 5% and 1% probability level, respectively
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Table 2. Mean comparison of traits in 26 C. Sativum Populations studied in this research

Internode  Stem Root Stem Total plant Leaflet leave Node
Internode
Population distance diameter length  length height (cm)  Number Number Number
number

(em) (mm) (em)  (cm)
Ardabil 3.75d 1.53f 5.62¢ 33.25% 38.87¢ 5.57b<d 8.07¢h 7.53%d 5.66%
Maragheh 5.44%b¢ .17 7.57%4  44.28%¢ 51.85%¢ 6.09b<d 11.72%¢ 7.46%¢ 3.26/¢
Bilasavar 3.51¢ 1.65¢ 6.86v¢  34.16% 41,03 5.96%4 12,13 7.86%¢ 4.4c¢
Karaj 4.63*¢ 1.54%¢ 6.66>¢  39.46"¢ 46.13°¢ 6.05b< 10.86ch 7.8%¢ 5.06%4
Kharameh 4,44 1.25¢h 6.48>¢ 34,50 40.98¢" 5.48bd 9eh 7.13%4 5.23%
Behshahr 4.88+4 1.26%" 7.7%¢ 35.4¢f¢ 43.1¢¢ 5.37¢ 9.33¢h 6.734 2.2k
Ahwaz 4.77%¢ 1.414h 8.90* 38.94b 47858 6.15 14.4%® 7.8%4 2.86"
Esfarayen 4.2 1.404h 74644 36.51%8 43.98¢¢ 6.12b¢ 11.13h 7.73%4 3.68%
Sarab 4.24%% 1.37¢h 6.13<¢ 36.84%¢ 42.98%¢ 5.98bd 1150 8.03% 5.13%¢
Abadan 5.51%¢ 1.70%¢ 7.08*¢  30.868 37.94¢ 4.53¢ 7.73M 5.06¢ 4.26%"
Isfahan 5.89* 1.57%¢ 6.56>¢  4528+4 51.85%¢ 5.75bd 11.33b¢ 7.2%4 4.86%"
Darab 5.57 1.71% 8.5% 44.56¢ 59.36* 5.66> 12.53%4 7.4%4 3.668°%
Shahr ray 5.42b¢ 1.51*¢ 7.11%¢ 45284 52.39%4 5.94bcd 11.535f 7.644 3.738)
Nahavand 2 5.75% 1.57%¢ 7.66%4  49.77° 57.43% 5.83bcd 11.7%F 8.1* 4.800"
Siahkal 5.8¢ 1.74* 7.7284  44.27%¢ 51.99*¢ 5.89bcd 11.66"f 7.4644 3.738)
Bojnord 5.92¢ 1.40%h 6.26% 47.80® 54,0744 5.72bd 11.4>8 7.73%4 4.2¢i
Mianeh 5.26%¢ 1.57%¢ 6.59b<d  38.8be 46.04°¢ 5.44%4 8.26f 6.8 5.33%®
Lahijan 5.74%® 1.36°h 5.60¢ 45.44*4 51.04%f 5.75bd 10.4h 7 .44 4.4c¢
Lar 5.44%b¢ 1.17h 7.54%4 4428 51.95%¢ 6.09b<d 11.93b¢ 7.46%4 3.26%
Quchan 5.47%%¢ 1.50*¢ 6.25% 45.18%4 51.43*f 6.08><d 13¢be 7.93¢bc 4.13M
Meshgin 5.342bc 1.384h 6.32 41.21% 47.54>8 5.61b<d 8.26" 7.0644 3.26%
Mashhad 5.49¢b¢ 1.63%¢ 7.58v4 46,8 54,38%¢ 6.04b<d 13.6% 7.932b¢ 3.68%
Kashmar 5.26%¢ 1.63%¢ 6.88v4 42 49.08¢ 6.20° 15.7¢ 7.8%4 3.4k
Nahavand 1 4.61%¢ 1.47%¢ 8.14%¢ 39,89 48.03"¢ 5.74bd 8.46 7.53%4 3.68%
Qom 5.06%¢ 1.46>¢ 6.68¢  37.85¢¢  44.54c¢ 5910 11,06 6.86b¢ 346"k
Hamadan 4.48b¢ 1.44¢8 5.98¢ 34.38f8 40.36' 9.73* 5.371 7.0644 5%¢

Means within a column followed by the same letter are not significantly different (p<0.05).
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Countinue Table 2. Mean comparison of traits in 26 C. Sativum Populations studied in this research

Fresh Total

fower Plantdry  Essential Phenol Anthocyanin lFrefsh b Stemdry  Rootdry
Population ioht () weight (g)  oil ( 1 (mgg" calwelght weight (g)  weight (g)

wei mg g-

g e content 88 ®

Ardabil 0.15%¢ 0.214 0.20* 11.68%¢ 0.24% 0.16% 0.11¢ 0.01>¢
Maragheh 0.21> 0.23< 0.21* 13.16% 0.20 0.22¢4 0.12% 0.01%
Bilasavar 0.16%8 0.214 0.25* 13.79<% 0.19 0.174 0.11¢ 0.02%¢
Karaj 0.14% 0.33bd 0.14¢ 10.74¢ 0.23% 0.30°¢ 0.13%f 0.01¢de
Kharameh 0.11¢ 0.18¢ 0.24* 12.23%¢ 0.19> 0.14¢ 0.09¢f 0.01%
Behshahr 0.19<¢ 0.30b¢ 0.18* 10.74¢% 0.25 0.25"¢ 0.15¢ 0.02%¢
Ahwaz 0.34% 0.444 0.32* 10.04"h 0.20 0.40%¢ 0.242b¢ 0.02%4
Esfarayen 0.22%¢ 0.27b¢ 0.28* 13.01¢8 0.18 0.30°¢ 0.13%f 0.01%
Sarab 0.20" 0.24b<¢ 0.22* 13.16% 0.21b¢ 0.27%¢ 0.124f 0.01%
Abadan 0.29¢ 0.41%¢ 0.13* 11.45°¢ 0.25%¢ 0.442b¢ 0.18*¢ 0.03?
Isfahan 0.18%¢ 0.61° 0.16* 10.66¢ 0.29% 0.39%¢ 0.19%¢ 0.01%
Darab 0.33:®¢ 0.49°< 0.23¢ 12.46%¢ 0.18 0.50% 0.26* 0.02%
Shahr ray 0.25%¢ 0.33b< 0.34* 17.15%¢ 0.27%¢ 0.36%¢ 0.17%f 0.01¢%
Nahavand2  0.18% 0.204 0.25 15.59%f 0.24% 0.45:%¢ 0.13%f 01
Siahkal 0.38° 0.50% 0.26* 13.48<s 0.27:< 0.57¢ 0.27¢ 02:b¢
Bojnord 0.13% 0.25b 0.33* 16.215¢ 0.26%¢ 0.30"¢ 0.14%f 0.01¢%
Mianeh 0.1748 0.32b< 0.34* 14.49"f 0.22b¢ 0.36%¢ 0.17>f 0.01%
Lahijan 0.15¢f 0.224 0.29* 15.120f 0.16¢ 0.255¢ 0.12% 0.00¢
Lar 0.29*¢ 0.37%4 0.23¢ 8.16¢h 0.22% 0.46%< 0.18%¢ 0.01%
Quchan 0.19<¢ 0.32b< 0.26* 15.20>F 0.21%¢ 0.40%¢ 0.18*¢ 0.01¢de
Meshgin 0.1748 0.224 0.35 21.45* 0.21% 0.29>¢ 0.11¢ 0.00¢
Mashhad 0.29*¢ 0.40*¢ 0.36* 5.35h 0.26%< 0.50% 0.21%d 0.01%
Kashmar 0.26%" 0.35b 0.23* 18.40%¢ 0.37¢ 0.50% 0.19%¢ 0.01¢%
Nahavand 1 0.21%>8 0.27b 0.26* 22.15% 0.18 0.27%¢ 0.08f 0.01¢de
Qom 0.21%8 0.25b¢ 0.23¢ 10.74¢ 0.20° 0.42%4 0.13%f 0.01%
Hamadan 0.21%8 0.32b 0.21* 19.34% 0.18" 0.36%¢ 0.16% 0.01%

Means within a column followed by the same letter are not significantly different (p<0.05).
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Table 3. Correlation coefficients between morphological, phytochemical and essential oil traits of 26 C. Sativum Populations

Trait HT LS LR DI NN NI NL NLL DS EO WDP WDR WDS WFL WFF PH A
HT 1

LS 0.955™ 1

LR 0.390° 0.185 1

DI 0.0738" 0.760"  0.153 1

NN -0.367 -0.281 -0.6467 -0.326 1

NI 0.453 0.500**  0.071 -0.152  -0.008 1

NL 0.575"  0.543"  0.414 0.261 -0.456"  0.5757 1

NLL -0.081 -0.044 -0.163  -0.205 0.091 0.251 -0.182 1

DS 0.123 0.044 0.112 0.118  0.191 -0.073  0.163 -0.114 1

EO 0.377 0417 0.091 0.192  -0.281 0.361 0216 -0.007 -0.034 1

WDP 0.34 0.231 0411 0.447°  -0.231 -0.167 0294 0.001 0467 -0.171 1

WDR -0.162 -0.361 0.473 -0.044 -0.057  -0.483" -0.09 -0.132 0.510" -0.385 0.483" 1

WDS  0.464 0.336 0.470° 0.498" -0.342  -0.026 0457 0.053 0477° 0.111 0.836" 05127 1

WFL  0.530"  0.456 0.423" 0.620" -0.373  -0.039 0426 0.073 0.528" 0.089 0.694" 0.332 0.813" 1

WFF  0.151 0.151 0.685"  0.29 -0.583" -0.081 0387 0.036 0359  0.077 0.654" 0.558" 0.810" 0.762" 1

PH -0.003 0.048 -0.219  -0.008 0.016 0.054 -0.315 0.263 0.015 0235 -0.342 -0.318 -0.335 -0.168 -0.237 1

A 0.156 0.231 0.006- 0327  -0.072  0.009 0377 -0.182 0.363 -0.106 0.371 -0.017  0.341 0.453" 0206 -0.064 1

** and * significant at 0.01 and 0.05 probability levels respectively.

Total plant height (HT), Stem length (LS), Root length (LR), Internode distance (DI), Node Number (NN), Internode number (NI), leave Number (NL), Leaflet Number
(NLL), Stem diameter (DS), Essential oil content (EO), Plant dry weight (WDP), Fresh leaf weigh (WFL), Fresh flower weight (WFF), Root dry weight (WDR), Stem dry
weight (WDS), Phenol (PH), Anthocyanin (A)
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Figure 1. Dendrogram of cluster analysis for C. sativum

Number 1- Ardabil, 2- Maragheh, 3- Bilesvar, 4- Karaj, 5- Kharameh, 6- Behshahr, 7- Ahvaz, 8- Esfarayen, 9-Sarab, 10-
Abadan, 11- Isfahan, 12- Darab, 13- Shahre ray, 14- Nahavand 2, 15- Siahkal, 16- Bojnourd, 17- Mianeh, 18- Lahijan, 19-
Lar, 20- Quchan, 21- Meshginshahr, 22- Mashhad, 23- Kashmar, 24- Nahavand 1, 25- Qom, 26- Hamadan.
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