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ABSTRACT

In order to evaluation of morphological traits and essential oil yield in wild chamomile (Tanacetum parthenium (L) Schultz-
bip.), 61 populations were sown in a randomized complete block design (RCBD) with three replications in Alborz research
station in Karaj, Iran during 2012-2014. Data were collected and analyzed for length and width of canopy diameter, plant
height, number of flower, shoot fresh and dry weight, growth degree days (GDD), essential oil percentage and essential oil
yield. Mean comparison of the traits showed that population of 26500- Hamadan with fresh -dry weight as (15545, 6218)
kg/ha, respectively, had higher areal yield. The highest amount of essential oil percentage and essential oil yield with
average values of 1.03% and 22.30 kg/ha were obtained in populations of 14340-Hamadan and 27158-Foman, respectively.
Population of the 29813-Boyer Ahamad with 417-C had lowest GDD and with (65 days to flowering) had lowest time of
flowering. They were considered as early maturity population compare with other populations. From the result of this study,
it was concluded that the earlier maturity populations with higher shoot yield coupled with higher both essential oil
percentage and essential oil yield were recommended for produce new improved varieties and cultivation in dryland farming
system in Alborz and Zagross regions, Iran.
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Table 1. Populations code and origin Altitude, latitude and Longitude of Tanacetum parthenium (L) Schultz-bip

Code* Province County 1000garin weight Altitude latitude Longitude
2931 Azar East Khajah 0.40 1500

2956 Azar East Kalibar 0.60 1880

10262 Yazd Taft 0.37 2310 31°37'97" 54°08'01"
11228 Esfahan Kashan 0.11

14340 Hamadan Hamadan 0.01 2050 34°45'10" 48°30'50"
16809 Tehran Tehran 0.12 2200

17074 Gazvin Gazvin 0.09 900 36°33'00" 50°13'00”
17956 Fars Fars 0.17

18579 Tehran Tehran 0.20

19941 Golestan Galikush 0.10 620 37°40124" 56°14"25"
20096 Gazvin Gazvin 0.12 1700 36726'00" 50°10'00"
21194 Gilan Amlesh 0.11 1817 36°57'31" 50°03'44"
21195 Gilan Foman 0.13 1110 32°16'02" 41°18'40"
21196 Gilan Rostamabad 0.11 1244 36°55722" 49724'55"
22579 Kurdestan Marivan 0.18 1300

23149 Zanjan Zanjan 0.08 2500 36°43'47" 48°42'33"
23368 Yazd Taft 0.18 2120 31°38'50" 54°09'34"
23412 Yazd Taft 0.15 2221 31°38'34" 54°09'10"
23424 Yazd Taft 0.13 2243 31°31'95" 54°13"36"
23787 Gazvin Gazvin 0.11 1980 36°52'00" 50°43'00"
24121 Yazd Taft 0.02 2538 31°35'32" 54°07'35"
24184 Yazd Mehriz 0.52 2083 31°32'00" 54°14'00"
25992 Kurdestan Sagez 1600

26500 Hamadan Hamadan 2000 34°45'52" 482621"
26526 Hamadan Hamadan 0.12 1720 34°16'50" 47°58"23"
26380 Gilan Talesh 0.11 900 37°48'46" 48°43'11"
26883 Gilan Talesh 0.14 1000 37°48'06" 48°41'45"
26884 Gilan Talesh 0.15 1450 37°45'36" 4842'12"
27146 Gilan Foman 0.12 658 37°09'74" 49°01'63"
27152 Gilan Talesh 0.11 1300 37°57'16" 48°45'01"
27153 Gilan Shaft 0.11 970 36°56'40" 49°11'12"
27157 Gilan Foman 0.11 1000 37°02'12" 49°02'40"
27158 Gilan Foman 0.13 1120 37°08'52" 49°02'42"
27162 Gilan Astara 0.11 1460 38°15'50" 4833'12"
27164 Gilan Foman 0.11 1080 37°0525" 49°0522"
27165 Gilan Talesh 0.12 990 37°47'57" 48°43'12"
27166 Gilan Foman 0.13 1100 37°09'16" 49°06'42"
27168 Gilan Talesh 0.13 1080 37°50'55" 48°42'08"
27170 Gilan Gilan 0.12 891 37°09'50" 49°0024"
27173 Gilan Talesh 0.13 945 37°58'12" 48°42'53"
27178 Gilan Talesh 0.14 1450 37°42'46" 48°42'30"
27180 Gilan Foman 0.10 1120 37°05'12" 49°05'40"
27181 Gilan Astara 0.11 1320 38720'14" 4832'12"
27182 Gilan Rostamabad 0.15 1565 365526" 49722'92"
27186 Gilan Shaft 0.12 1050 36°55"22" 49°16'05"
27187 Gilan Talesh 0.12 1060 37°56'28" 48°45'57"
27188 Gilan Shaft 0.14 1050 36°5520" 49°15'02"
27190 Gilan Astara 0.16 1150 38'17'33" 4835'12"
27194 Gilan Foman 0.15 891 37°09'50" 49°0024"
27196 Gilan Astara 0.12 1300 382215" 48°36'12"
29759 Gilan Astara 0.12 1460 38°18'37" 48°4327"
29813 Kokiloya Boyerahmad 0.40 1800 31°50'59" 51°10'16"
29817 Kokiloya Boyerahmad 0.43 2355 30758'37" 51°08'14"
33183 Hamadan Hamadan 0.07 2143 34°43'57" 48729'45"
33755 Yazd Tabas 0.20 683 33'35'42" 56°55"28"
34644 Kurdestan Bane 0.20 1750 58778'57" 39°88'57"
35190 AzarWest Shahidezh 1.70 2167 36°51'36" 46°41'72"
35899 Hamadan Nahavand 0.15 1720 34°16'50" 47°58"23"
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Table 2. Analysis of variance of of (Tanacetum parthenium (L.) Schultz-bip.)

Means square
] Growing Flower Fre§h Dry ] )
SOV df Plant Canopy Canopy Canopy  Time of dedree number Fresh Aerial Aerial Essential Essential
height length  width cover flowering d per weight biomass biomass oil oil yield
plant yield yield

Population 60 730.98" 184.36" 1305873367 22491  69548.117 327185 2321511.327 371443847 594310047  0.06™ 3051.807
Replication 2 4210 7176 12858 57418871 113" 10833 174.03 278441 44550.4 0.01™ 417
Error 120 858 7922 2357 269843.8 26.65 6013 149.53 239265 756 0.0012 0.99
CV (%) 1518 1678 1260 29.75 5.06 32 7.56 7.56 7.56 15.09 18.38

*, **: Significantly difference at 5 and 1% probability levels, respectively.
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Table 3. Means comparisons of morphological traits and essential oil production in populations of Tanacetum

Gene Flowering Flowering  Plant ~ Canopy Canopy Canopy Flowering Fresh Fresh Dry oil Qil
bank Origin date (Degree  height length width cover area tems No weight weight weight %) Yield
code (day) centigrade) (cm) (cm) (cm) (cm?) S ) 9/p) (Kg/h) (Kg/h) 0 (Kg/h)
2931  Khajah 105.0d 1081.0d  56.0j-r 54.42d-0 39.84e-n  1748.1b-l 255c-p  139.61p-t 5584.6p-t 22338pt  0.28e-i  6.23h-
2956  Kalibar 80.01 65331 68.89c-m 62.03b-j 47.08a-f 2355.46a-e 300.0a-n 119.50s-x 4780.0s-x 1912.0s-x 0.190k-r 3.700-v
5341 - 1100b 11876b 60.679-q 55.62b-0 40.33d-n 185550b-j 203.33h-s 129.05r-w 5161.9r-w 2064.7r-w 0.110s-x 2.31t-y
5342 - 105.0d 1081.0d 57.94h-r 57.62b- 39.28e-0 1863.53b-j 234.44f-s 156.21 m-q 6248.4 m-q 2499.44m-q 0.103u-x 2.64s-y
10262 Taft 105.0d 1081.0d 57.19i-r 40.33k-q 30.61n-r 991.64h-0 20444h-s 6221c-d 24883cd 9953c-d 0.163n-v 1.66x-y
11228  Kashan 10009 9980g 48510t 47.90g-q 38.03fp 1476.95d-m 141.39n-t 70.79b-d 28316b-d 11326b-d 0.127r-x 1.49x-y
14340 Hamadan 95.0i 9087i 1300w 1800s 1600t 232850 100t 16.23e 648.9¢ 259.6e 1.033a 2.68ry
16809  Tehran 95.0i 908.7i 5200ls 44.00j-q 36.00i-g 1256.00f-n 90.00rt 114.80n-y 45920n-y 1836.8n-y 0.173m-t 3.22p-y
17074  Ghazvin 105.0d 1081.0d 8l.06a-e 4461j-q 36.00i-q 1289.74e-n 201.1l1h-s 117.28t-x 4691.0t-x 18764t-x 0.113s-x 2.170-X
17956 Fars 110.0b 1187.6b 51.14m-s 47.98g-q 35.19i-r 1384.27e-n 304.17a-m 128.18r-w 5127.0r-w 2050.8r-w 0.170n-u 3.47u-y
18579  Tehran 10009 9980g 41.33ru 3467p-r 26.00rs 7244310 130000t 56.72d  2268.7d 907.5d 0.177m-x 1.61x-y
19941  Galikesh 91.0j 83989 6833cn 79.95a 47.78a-e 324342a 40556a-d 25044e 10017.5e 4007.0e 0.1500-v 5.89i-n
20096 Ghazvin  1100b 1187.6b 9153ab 63.00a-h 40.00e-n 2082.02b-g 356.39a-h 329.39c 131756c 5270.2c  0.073x 3.840-v
21194 Amlesh 100.0g 9980j 67.25c-0 57.78b-l 39.36e-0 1861.92b-j 271.67b-0 145.610-r 582430 2329.70-r 0.230g-n 5.35g-0
21195  Foman 95.0i 9087i 70.89c-l 63.40a-g 3458jr 1928.78b-j 350.00a-i 217.03f-h 8681.0fh 3472.4fh 0.087w-x 3.04g-y
21196 Rostamabad 110.0b 1187.6b 72.01c-k 62.56b-i 43.83b-j 225256a-f 409.44a-c 194.06ij 7762.3i-j 31049i-j 0.460b 14.16c
22579 Marivan  105.0d 1081.0d 68.44c-m 60.22b-j 4356c-k 2297.35a-f 28222 b-o 19052i-k 7620.9i-k 30484i-k 0.103u-x 3.16p-y
23149  Zanjan 100.0g 9980g 51.11m-s 44.78h-q 38.22e-p 1387.05e-n 166.67 k-s 92.73a-z 37089a-z 14836ae 0.317d-e 4.71k-q
23368 Taft 100.0g 9980g 56.94jr 37.700-r 29.860-r 94574i-0 158.89I-s 11243v-y 4497.0v-y 17988v-y 0.1700-u 3.02¢-y
23412 Taft 10009 99809 49.42n-s 3839nr 29.25p-r 89945j-0 15028 m-t 60.33d 24131d  9652d 0.163nv 1.62x-y
23424 Taft 95.0i 908.7i 72.89c-k 53.33d-0 40.33d-n 1728.87b-m 284.45b-0 182.36i-1 72943i-1 2917.7i-1 0.107t-x 3.15p-y
23787 Ghazvin  1150a 12844a 81.33a-d 6250b-i 5340a 2654.69a-c 223.33g-s 168.14k-0 6725.7k-0 2690.3k-0 0.107t-x 2.83q-y
24121 Taft 105.0d 1081.0d 65.00d-q 40.00I-r 3200 m-r 1017.36h-0 250.00d-q 154.09n-q 6163.7n-q 24655n-q 0.110k-r 2.82k-q
24184  Mehriz 100.0g 9980g 66.22c-p 48149-q 36.759-p 1419.62e-m 212.78g-s 159.90 m-p 63958 -p 2558.31-p 0.190v-x 4.79p-y
25992  Saghez 100.0g 9980g 79.03a-g 64.82a-g 50.06a-d 2603.10a-c 347.22a-i 204.69g-i 8187.4g-i 3275.0g-i 0.097v-x 3.17p-y
26500 Hamadan 10009 9980g 84.69a-c 6847ae 47.65a-e 2684.32a-c 40556a-d 388.63a 155450a 62180a 0.150q-w 9.31d-e
26526 Hamadan  105.0d 1081.0d 94.00a 62.78a-i 37.44fp 197697b-i 311.11al 28490d 113959d 45584d 0.103n-x 4.66k-r
26797 1100b 1187.6b 36.67s-u 3249¢-s 26.67Qg-s 68845m-0 87.22st 93.08a-z 37230a-z 14892a-z 0.267e-j 3.93n-u
26880  Talesh 10009 9980g 63.78d-q 56.89b-m 43.78b-j 1992.52b-i 255.55c-p 133.34q-v 5333.7¢-v 21335q-v 0.240f-m 5.13k-p
26883  Talesh 1100b 1187.6b 31.83tv 3239qg-s 29.06p-r 74489k-0 9333qg-t 78.06a-d 31226ad 1249.0a-d 0.203j-p 2.52s-y
26884  Talesh 1100b  1187.6b 5817h-r 55.86b-n 36.72g-p 1752.36b-1 184.72j-s 99.38a-y 3975.1ay 1590.0ay 0.380c 6.05i-m
27146  Foman 10009 9980g 64.03d-q 67.98a-e 40.28d-n 2322.97af 355.83a-h 306.22d 122489d 4899.6d 0.207j-q 10.12d
27152 Talesh 1100b 1187.6b 69.11c-m 70.36a-d 41.89cm 2500.33a-d 368.89a-g 290.02d 116009d 4640.3d 0.153p-w 7.09fj
27153 Saft 105.0d 1081.0d 73.22c-k 62.33b-i 53.30ab 2639.30a-c 318.89a-k 29596d 118382d 47353d 0.220h-p 10.38d
27157  Foman 1050d 1081.0d 58.89h-r 59.89b-j 46.33a-g 2220.75b-f 302.22a-m 221.37f-g 88548fg 3541.9fg 0457b 16.23b
27158  Foman 1100b 1187.6b 81.00a-e 7280a-c 4275c-| 2659.25a-c 427.78a-b 35554b 14221.7b 5688.7b  0.387c  22.30a
27162  Astara 10009 9980g 75.89b-i 67.14af 46.18a-g 261054a-c 37583af 327.71c 131084c 52434c 0.1600-v 84lef
27164  Foman 107.0c 11195c 63.89d-q 57.22b-m 43.89b-j 2011.97b-h 221.11g-s 108.65w-y 43459 w-y 17384w-y 0.457b 7.90e-h
27165  Talesh 1050d 1081.0d 54.31k-s 54.42d-0 38.19e-p 1695.24b-m 305.28a-m 179.07 j-m 7162.7 j-m 2865.1j-m 0.193k-r 5.46j-0
27166  Foman 1100b  1187.6b 50.75m-s 51.83e-p 3355|-r 1453.72d-m 131.390-t 183.89j-k 7355.6j-k 2942.2j-k 0.253e-l 7.33f-i
27168  Talesh 1025f 10395f 6217f-q 58.47b-k 41.04c-m 1946.15b-j 27445b-0 142.07p-s 56829p-s 22732p-s 0.230g-n 5.31j-0
27170 Gillan 107.0c 11195c 6055g-q 53.89e-0 38.67e-0 1691.60b-m 186.67j-s 101.80x-z 40722x-z 16289x-z 0.257e-k 4.23n-t
27173 Talesh 1040e 1067.9e 5580j-r 56.50b-j 40.67c-m 1868.14b-j 195.83j-s 146.520-r 5861.00-r 234440-r 0.223g-0 522j-0
27178  Talesh 1050d 1081.0d 54.65k-r 46.62g-q 3458j-r 1311.64e-n 20861lh-s 22855f 9141.9f 3656.8f 0.287d-h 10.42d
27180  Foman 1050d 1081.0d 61.97g-q 5258d-0 43.00c-l 179422c-k 247.22er 97.25a-z 3890.1az 1556.0a-z 0.303d-f 4.73k-q
27181  Astara 105.0d 1081.0d 56.53j-r 59.64b-j 38.08e-p 1892.19b-j 255.00c-p 174.70j-n 6987.9j-n 2795.1j-n 0.393c 10.99d
27182 Rostamabad 97.0h 9427h 6250e-q 54.94c-0 50.33a-c 2206.95b-f 341.67aj 189.29i-k 7571.4i-k 30286i-k 0.147q-w 4.47i-s
27186 Saft 1100b 1187.6b 80.86af 73.3lab 4347c-l 274271ab 44639a 38363a 153450a 61380a 0.283d-h 17.48b
27187  Talesh 1000g 99809 6244e-q 58.44Db-k 43.76b-j 2050.62b-j 307.78a-m 174.15j-n 6966.1j-n 2786.4j-n 0.190k-r 5.27j-0
27188 Saft 107.0c 11195c 46.6qt 4055k-q 33.75k-r 1100.79j-0 100.31p-t 67.63c-d 27053c-d 1082.1c-d 0.230g-n 2.53s-y
27190  Astara 10009 9980g 74.05b-j 5250d-0 38.17e-p 1627.80d-0 180.28|-s 158.01 m-p 6320.2 m-p 25281 m-p 0.190k-r 4.75k-q
27194  Foman 1100b 1187.6b 56.78j-r 54.67c-0 3642g-p 1635.13c-m 21056 h-s 144.86 p-r 5794.4p-r 2317.8p-r 0.183m-r 4.18 m-t
27196  Astara 100.0g 9980g 59.56h-r 59.56b-j 44.67a-i 2151.96b-gj 26556c-0 117.52t-x 4700.7t-x 1880.3t-x 0.347c-d 6.52g-k
29759  Astara 1070c 11195c 4822p-t 48.89fq 39.78e-n 1640.14c-m 201.11h-s 17856 j-m 7142.3j-m 2856.9j-m 0.290d-g 8.24e-g
29813 Boyerahmad  65.0 n 4166n 2656u-w 2328rs 20.17st 371.75n-0 8.56t 2487e 994.8 ¢ 3979e 0.397¢c 1.58xy
29817 Boyerahmad 750m  5704m 1683v-w 17.17s 1417t 216920 550t 1596 e 638.3e 2553e  0493b 126y
33183 Hamadn 870k 7632k 76.53a-h 51.72e-p 3955e-0 163529c-m 261.94c-0 137.09 p-u 54837 p-u 21935p-u 0.213i-q 4.731q
33755  Tabas 95.0i 9087i 64.51d-q 39.28 m-r 3228 m-r 1007.84h-0 19528j-s 73.36b-d 29345b-d 11738b-d 0.1570-v 1.90 v-y
34644  Baneh 1050d 1081.0d 6355d-q 52.78d-0 44.55a-j 1893.78 b-j 187.78j-s 8354b-f 33415b-f 1336.6b-f 0.127rx 1.70 w-y
35190 Shahindeg 105.0d 1081.0d 66.33c-p 68.67a-e 4572a-h 2604.46a-c 400.00a-e 197.32h-j 78926h-j 3157.0h- 0.097 v-x 2.96 g-y
35899 Nahavand 1100b 1187.6b 56.75j-r 54.80c-0 36.78g-p 1651.24 c-m 211.11g-s 104.92x-z 4196.7x-z 1678.7x-z 0.187l-r 3.14p-y
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Dissimilar letters in each column mean significant difference at the 5% level using Duncan's multiple range test.
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