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Table 1- Ajwain ecotypes of natural resources bank in Iran
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Row  Accession number Location Row  Accession number Location
1 906 Karaj S 15 15130 Tehran o
2 943 Esfahan Olagol 16 15226 Arak Sy
3 1085 - aseiels 17 15484 Shahedieh aanls
4 3883 Karaj S 18 20055 Ilam YN
5 7893 Qom o 19 31831 Yazd Sh
6 10124 Esfahan . Laolas)le 20 37251 Sarbisheh Ay poo
7 10569 Avrdabil Juss)! 21 37477 Ghaen b
8 12313 Shiraz s 22 37483 Birjand KW
9 14492 Arak Sy 23 37492 Birjand RV
10 14525 Arak <1, 24 37529 Ghaen o
11 14548 Arak sy 25 38913 Boshruyeh 4, .,
12 14593 Arak Syl 26 38924 Birjand Ly
13 14594 Arak Sy 27 38929 Sarbisheh PRI
14 14743 Arak sy s s
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Table 2- Analysis of variance of various morphological traits of Ajwain
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*and **: are significant at the levels of 5% and 1%, respectively.
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Table 3- Analysis of variance of various agronomic traits of Ajwain
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*and **: are significant at the levels of 5% and 1%, respectively.
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Table 4- The mean comparison of agro-morphological and yield characteristics of accessions of Ajwain
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Row  Acession stage flowering Phyiological height Stem Canopy wei h:e(e)
(day) Stage (day)  maturing (day) ~ (CM) branches cover e
(cm?)
1 906 44> 102°¢ 134°¢ 84 ¢ g e 1256197 0.887°¢
2 943 44° 102°¢ 134°¢ 78 >f g o 10667 ! 0.80 ¢f
3 1085 502 118° 10° 57 K 10%¢ 7767 KM 1.12 3¢
4 3883 40° 102°¢ 1129 76 ¢9 7 o 10366 ! 0.46 9"
5 7893 44° 102°¢ 119 83 & 10 ¥ 19912 ¢ 0.67 ¢
6 10124 44° 102« 123 o 86 ® g ¢ 13523 9N 0.93%¢
7 10569 44° 100 ce 126 % g7 ® g &¢ 15067 ™ 0.95 #*®
8 12313 179 90 ™ 128« 63 M 10%¢ 19260 7 1.23%
9 14492 23f 90 ™ 123 %f 70 fon 6° 16081 4" 0.87°¢
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13 14594 31°¢ 90 ™ 941 80 ¢ g &¢ 20751 &¢ 0.3gM
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*Values followed by the same letter within a column indicate they are not significantly different by Duncan test (p<0.5).
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Table 5- The mean comparison of agro-morphological and yield characters of 27 accessions of Ajwain
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Row: Accessions g} Uabellate/ Sy _ Plant Seed Essentia]  ESsential
Umebel/plant umbel Seed/Umbellate biomass(g) weight (')i'l (%) oil
(g/plant) (g/plant)
1 906 230 ¥° 15 =¢ 136+ 102 bed 134 ¢ 3.78 m 0.509 ¢t
2 943 155 €t 1322 08 f 102 b 9.9 °© 5.14 ™ 0.503 ¢t
3 1085 539 =P 11 < 127¢f 163 b 3740 323 1.18 bc
4 3883 250 18 2 2574 69 2 9.6 ¢ 425 o 0.404 ¢4
5 7893 474 &b 10 < 80 f 90 bed 13 ¢ 3.68 km 0.489 ©
6 10124 165 &b 11 < 116%f 114 b4 6.9 © 532 bk 0.368 =
7 10569 206 b 16 2= 143 2f 95 bed 141 ¢ 349 Hm 0.436 ¢4
8 12313 389 ° 12 cde 1972f 127 bed 3890 6.67 b 258 2
9 14492 356 ¢ 1372 189 #f 83 +bed 12 © Q:15; bed 1.08 b=
10 14525 gip'd 13 ¢ 188 +f 79 10 © 10.23 @ 1.01 b
11 14548 653 ¢ 18 252 122 b 9.9 ¢ 439 im 0.256 &
12 14593 490 *° 14 == 199 =f 134 bed 92 ¢ 501 i 0.526 ¢
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Table 7- Results of stepwise regression analysis in Ajwain germplasms with dependent variable as Essential oil yield (g/plant)
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Table 8- Path way analysis of essential oil yield with remaining traits from stepwise regression model
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Introduction®

Trachyspermum ammi (L.) Sprague or commonly Ajwain is an herbaceous herb belonging to the family
Apiaceae and vastly grows in Egypt, Iran, Pakistan, Afghanistan, and India as well as European regions. Known
as Zenyan or Nankhah in medical and pharmaceutical manuscript of medieval Persia, seeds of Ajwain were
highly used by traditional healers for different ailments. Due to its various chemical constituents, the herb seeds
were also evaluated for its numerous pharmacological properties. Moreover, numbers of chemical constituents
have been reported for the herb. In addition, fiber (11.9%), carbohydrates (24.6%), tannins, glycosides, moisture
(8.9%), protein (17.1%), fat (21.1%), saponins, flavones and other components (7.1%) involving calcium,
phosphorous, iron, cobalt, copper, iodine, manganese, thiamine, riboflavin and nicotinic acid are of reported
phytochemical constituents of Ajwain. Other studies showed that there was a difference among investigated
ecotypes of Ajwain for following characters including plant height, number of branches, number of umbels,
number of umbellets in an inflorescence, biological yield, single plant yield, and for number of secondary
branches and oil content at 5% probability level. According to high correlation analysis between grain and oil
yields, breeding for these two traits can be consistent in Iranian ecotypes of Ajwain. Oil contents percentage in
ecotypes from south and center were more than other parts of Iran.

Materials and Methods

This study was carried out at Research Station of the Agricultural Research and Education Center of
Khorasan Razavi, Iran during 2012-2013 crop years. In this experiment, 27 genotypes of Ajwain from different
parts of the country were collected by the Natural Resources Genes Bank of Iran. Gene banks is a source for the
right seed and look into several issues in order to improve levels of germplasm distribution and its utilization,
duplication of plant identity, and access to database, for pre-breeding activities. In order to evaluate the
morphological and phenological traits and to measure essential oil percentage, yield and yield components of
Trachyspermum ammi for achieving superior germplasm. It was conducted in a randomized complete block
design with three replications. Seed samples were first cultivated in the greenhouse and then transferred to the
field and cultivated in drip irrigation conditions. Both fresh and dry weights were collected and measured for
each sample. Seed size, yield components, biomass and grain yield as well as essential oil percentage were
measured in all the cultured germplasm. All phenological stages including stem elongation time, flowering time

and seeding time were counted and recorded during the growth period.
Results and Discussion

In this research, analysis of variance showed that there is a significant difference at 5% probability level
between genotypes for a number of traits in different groups for 50% flowering time in 1.5 months, plant
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biomass 72-245 g.plant™, seed yield 38-61.3 g.plant™, and essential oil 3.08-11.22%. The highest positive direct
effect (39%) on the yield of Ajwain essential oil was observed on biomass trait which has a positive and high
correlation (53%) with the number of days to maturity. Different accessions of Ajwain have a potentially
important source of genetic variation for the improvement of the cultivated species. Genetic and environmental
conditions play a significant and interrelated role on the emergence of traits. The selection of these traits is
influenced by genotype and phenotype. High levels of genetic advance represent an incremental gene activity,
while low levels represent the non-additive activity of the gene. The knowledge of genetic variability in a given
crop species for characters under improvement is important in any plant breeding program. Understanding the
nature and magnitude of variability among Ajwain genotypes for traits of economic importance is the goal of
this study and it is vital to plan effective breeding programs.
Conclusion

As plant biomass has the highest positive direct effect on the yield of ajwain essential oil and a high
correlation (53%) with the number of days to maturity, the selection of these traits should be considered with
greater attention and emphasis on breeding programs. They were determined as suitable criteria and characters in
plant breeding to produce the best of ajwain genotypes.

Keywords: Pathway analysis, essential oils, diversity, Physiological maturity, Correlation



