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(Matricaria recutita L.)

Study of Morphological, Phenological and Essential Oil Variation
in Matricaria recutita L.
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Table 1: Analysis variance source variation, phenotye and genotype variation index and common inheritance ability
in morphological, phonological and essential oil of Matricaria populations

common variation index M.S
inh_e_ritance Phenotype Genotype error population variation sources
ability(%) (%) (%)
70.81 22.14 18.63 53.89 446.12 ** Plant height (cm)
27.52 5.48 2.87 0.17 0.37* Flower diameter (mm)
81.37 46.14 41.60 818.04 11542.08 ** Flower number in shrub
25.01 12.82 6.41 0.0004 0.0009 ns Flower wet weight (gr)
29.19 17.04 10.66 0.000015 0.000046 ** Flower dry weight (gr)
41.45 60.17 38.75 709.50 2216.45 ** Plant wet weight (gr)
46.86 57.39 39.28 20.87 76.09 ** Plant dry weight (gr)
40.74 15.70 10.02 0.58 1.79 ** Days until-germination
23.20 3.44 1.65 22.01 4197 * Days until steming
40.54 2.75 1.75 11.56 35.20 ** Days until the first bud appearance
72.60 2.80 2.38 6.29 56.34 ** Days until the 50% bud appearance
77.13 4.36 3.83 13.16 146.26 ** Days until the first flower appearance
91.17 4.08 3.89 4.91 156.96 ** Days.until 100% flowering
28.75 2.27 1.21 14.5 32.06 * Days until 100% flowering
4041 1.08 0.68 2.89 8.79 ** Ripenseed stage
36.67 37.67 22.81 0.0026 0.0072 ** Essential oil (%)

** and * significant at 1% and 5% probability level respectively
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Table 2: Means comparison of morphological and phonologic traits and essential ‘oil in Matricaria recutit

il Tl T T I ettty L o e
owering flowering appearance appearance appearance (ar) (ar) @ @ shrub (mm)
0.51ab 206.66a  202.33ab  196.66a 184.67a 176.33b 167.33a 161.00a 6.67b 14.44abc  79.37abc.  0.027ab  0.18a 216.32ab  8.68a 46.59cde  Esfahan 1
0.57a 202.67ab  196.67a  177.33bc  171.33bc 167.67c 159.00abc  154.00ab 6.00b 11.72abc 62.63abc  0.028ab  0.19a 62.60d 8.72a 76.39a shiraz
0.26bc  204.33ab  197.00b 181.00b 174.33b 169.33c 162.00ab  158.00ab 6.00b 5.13bc 29.77bc  0.024b  0.17a 62.33d 8.83a 69.73ab Zabol 1
0.30abc  202.67ab  196.00b 180.67b 175.00b 169.33c 162.33ab  158.00ab 6.00b 7.7labc  39.74bc  0.035a  0.22a  156.53bc  8.90a 74.94ab Tehran 1
0.24c 202.33ab  196.67b 174.00c 162.67¢c 168.33c 154.66bc  149.33ab 6.00b 18.82ab  87.93abc 0.026ab  0.18a  162.00bc  8.68a 56.26bcd Kerman
0.26bc  203.67ab 198.33ab  180.33b 170.66bc 171.33bc  161.00abc  155.66ab 6.00b 7.97abc  43.27abc 0.034ab  0.21a 113.00cd 8.7l1a  58.92abcd  Ardebil
0.36abc  206.00a  201.66ab  195.00a 187.67a 176.33b 160.67abc  160.66a 8.66a 18.96a 95.54ab  0.035a  0.22a  245.89%a 9.36a 44.99de Arak
0.34abc  203.00ab  198.33ab  180.00b 171.67bc 168.33c 161.00abc  156.00ab 7.33ab 12.03abc  55.8labc 0.031ab  0.19a 127.13cd  9.47a 65.86ab Tehran 2
0.42abc  201.00b  197.00b 182.00b 171.66bc 172.00bc  161.00abc. 156.00ab 6.00b 5.39bc 33.49bc  0.030ab 0.19a  243.80a 9.23a  57.86abcd Zabol 2
0.30abc  203.33ab  198.33ab  180.00b 170.67bc 170.00c 161.00abc  156.00ab 6.00b 11.26abc  58.69abc  0.025ab  0.18a  113.15cd  9.17a 67.38ab Zabol 3
0.30bc  201.00b  195.00b  178.33bc  169.33bc 167.33c 161.00abc  154.00ab 6.00b 19.03a 112.26a  0.031ab 0.21a 210.00ab  9.36a 64.02abc  Esfahan 2
0.28bc  203.66ab 198.33ab  179.67b 171.33bc 168.66¢ 161.00abc  154.00ab 6.00b 6.91bc 36.76bc  0.030ab  0.20a 81.41d 8.69a 69.127ab  Esfahan 3
0.26bc  201.33b  195.00b  178.00bc  167.00bc 168.33c 158.66abc  156.00ab 6.00b 3.83¢c 19.72c  0.026ab  0.18a  108.62cd  8.37a 71.37ab Esfahan 4
0.34abc  204.67ab  207.00a 195.00a 183.33a 182.33a 152.66¢ 147.33b 6.00b 11.72abc  55.0l1abc  0.033a  0.21a 118.25cd  8.49a 35.21e Ahvaz

Similar lettersin each cluster column(s) are not significantly different in 5% probability level.
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Table 3: Means comparison of traits between groups obtained with cluster analysis based Duncan test

. . The The .
Tesh Tl Tel™ o s TR wis
cluster cluster
35.21c 44.99bc 46.59bc 60.14ab 71.32a 65.35a 329.82** Plant height (cm)
8.49 9.36a 8.68a 9.02a 8.77a 9.00a 0.12ns Flower diameter (mm)
118.25ab 245.89a 216.32ab 186.00ab 86.68b 142.75ab 6591.29**  Flower number in shrub
0.22a 0.22a 0.18b 0.19ab 0.18b 0.21ab 0.00058* Flower wet weight (gr)
0.04a 0.04a 0.03a 0.03a 0.03a 0.03a 0.00004ns  Flower dry weight (gr)
55.01bc 95.54ab 79.37abc 100.10a 42.70c 41.81b 1532.91**  Plant wet weight (gr)
11.72ab 18.97a 14.45ab 17.92a 7.98b 8.00b 50.60**  Plant dry weight (gr)
6.00b 8.67a 6.67b 6.00b 6.00b 6.27b 1.27** Days until germination
147.33c 160.67a 161.00a 151.67bc  156.00ab 155.93ab 31.00** Days until steming
152.67¢ 160.67b 167.33a 157.33b 160.17b 161.07b 25.55%* Days until the first bud appearance
182.33a 176.33b 176.33b 167.83c 168.83c 169.93c 45.92** Days until the 50% bud appearance
18333  187.67a  184.67a  166.00b  170.83b 172.07b 144.60%* Ep?’:a‘::;gethe first flower
195.00a 195.00a 196.67a 176.16b 179.08b 18053b 131.79** Days until 100% flowering
207.00a 201.67b 202.33b 195.83c 196.75¢ 197.59¢ 25.47%* Days until 100% flowering
204.67abc 206.00ab 206.67a 201.66¢ 202.91bc 202.80bc 5.54* Ripenseed stage
0.34a 0.36a 0.51a 0.27a 0.35a 0.33a 0.0079ns Essential oil (%)

il oo sy O Jlaiol mlas 50 SSls gesT el jls ixe iglis a8l axine S i By S50 aS b LS 0 sy e slacl
Similar letters in each cluster column(s) are not significantly different in 5% probability level based Duncan test.

CASE © 5 10 15 20 25
Label Num + + + + +
Ardabil 6

Esfahn3 12 —

Tehranl 4. —

Tehran2 8 ——+—

Zabol2 9 | i | |

Zaboll 3

Zabol3 10 _—'I_-||—| |

Esfahan4 13 | | |
Shiraz 2 ——— | |
Kerman 5 T

Esfahan2 11 —— |
Esfahanl 1

Arak 7 ———— |

Ahvaz 14 !

o8l alold JLxs g 0,ls g, 3l eolaiul b aigls slacames (glabgs 5o jloged 1) IS
Pic 1: Cluster analysis dendrogeram of Matricaria populations by using Ward method and Euclid distance measure
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Study of Morphological, Phenological and Essential Oil Variation in Matricaria
recutita L.

Zeinali'", H., Mozafarian?, V., Safaii’, L., Davazdah emami?, S. and Hooshmand*, S. A.

Abstract

Matricaria recutita is one of the most important cultivated medicinal herbs, particularly in Europe. This study
was carried out in order to evaluate morphological, phenological and essential oil variation on fourteen genotypes
derived from Esfahan, Arak, Ahwaz, Ardabil, Kerman, Tehran, Shiraz regions. Fourteen genotypes cultivated in
complete randomized block design with three replications in Fozveh research farm, Esfahan agriculture research center.
Fifteen characters of morphological, phenological and essential oil were measured. Analysis of variance of traits
showed significant differences among genotypes for all character except for fresh weight per flower. Coefficient of
genotypic and phenotypic variation of number of flower per plant, fresh and dry weight plant and essential oil was
higher than other studied character. The highest and the lowest heritability broad sense was belong to number of days to
50 percent flowering and number of days to stem, respectively. Essential oil varied from 0.24% in Kerman genotype to
0.57% in genotype of Shiraz. Cluster analysis divided the genotypes into 6 cluster, each of which having 5, 4, 2, 1, 1
and 1 genotypes. The clustering pattern of the genotypes revealed that geographic diversity was not related to
agronomic diversity. These results could be useful in choosing genotypes for intercrossing to develop improved
cultivars.

Keywords: Cluster analysis, Essential oil, Matricaria chamomilla
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