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ABSTRACT

In order to evaluation of genetic variation and comparison of 8 populations of Iranian anises, a study was conducted in the
research farm of University of Zanjan in randomized complete block design during 1392 and 1393. Evaluated traits were
days to flowering, days to maturity, grain filling period, plant height, number of fertile umbels, umbelet numbers per umbel,
grain yield, biological yield, harvest index and grain essential oil percentage. Combined analysis of variance showed
significant differences between years and between studied populations, point of all traits except grain filling period. The
highest coefficients of genetic and phenotypic variation were found in traits of grain yield, biological yield and grain
essential oil percentage and the highest heritability in traits of grain essential oil percentage, biological yield, grain yield,
umbelet numbers per umbel and plant height, respectively. Based on cluster analysis, 8 under studied populations were
divided into three groups that the first group of populations were better than others in terms of important traits such as days
to flowering, days to maturity, plant height, number of fertile umbels, grain yield and biological yield. The results showed
that there has been a high diversity between anise populations and yield and essential oil percentage is able to increase by
selection in anise populations. Also regarding to excellencey of Qazvin, Markazi and Sabzevar populations, selecting within
them can be proposed to improve yield and essential oil percent.
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Table 1. Sample number and features of collection areas of the 8 anise populations

Sample number Province Altitude (m) Longitude °N Latitude "E
1 Markazi 2109 49° 99 34° 53"
2 Arak 1708 49° 40' 34° 00
3 Alborz 1380 52°00' 36° 02'
4 Qazvin 1279 50° 00 36° 15
5 Kerman 1756 57°01' 30° 15
6 Esfahan 1570 51°43' 32°39
7 Birjand 1444 59° 13" 32° 53"
8 Sabzevar 977 57° 40" 36° 15
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Table 2. Meteorological data for the research farm of university of Zanjan during the experiments years

Year April May June July August September
Average temperature (°c) 1392 10.60 12.70 19.00 23.80 24.00 19.50
1393 9.00 14.75 18.90 22.00 24.30 21.20
Relative humidity (%) 1392 51.90 55.80 47.60 45.50 47.50 53.30
1393 65.00 56.11 49.10 54.70 41.80 49.00
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Figure 1. Dendrogram of cluster analysis of the anise populations
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Figure 2. Dendrogram of cluster analysis for geographic areas of the anise populations
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Table 3. Combined analysis of phenological and agromorphological traits of the anise populations

MS
Grain Number Umbelet : : : Harvest Grain
so.v df fllgmsritr?g n?;ﬁ#; fiIIi_ng hF;Iin;:t of fertile numbers (;ireallg Bn;lic;(i;(;cal index  essential oil
period umbels per umbel (%) percentage
Year 1 432780 23857 131970 621.432" 3029.746 0.006 53.679 " 18.142  134.001 " 0.788
Replication (year) 4 2.868 4.995 7.949 8.550 26.820 0.165 4513 35.644 12.347 0.045
population 4 416417 688897 24.287 182.464 "  187.070 " 416" 84986 428.282"" 20.482" 0.832"
Population x Year 7 16.265 36.215 " 21.254 68.289 ™ 142.167 " 1280 254317 100.624 " 15767 " 0.245 "
Error 28 7.582 10.501 10.773 11.067 65.944 0.261 5.370 26.985 6.227 0.047
CV (%) 2.76 2.16 6.51 6.25 12.18 4.49 16.27 15.92 5.65 7.16

*and **: Significant at p = 0.05 and p = 0.01, respectively. oY gD Jleisl e 1ol S e dg e g 3
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Table 4. Mean Comparison of two years of experiment in terms of phenological and agromorphological traits of the
anise populations

Year Days to Grain filling ~ Plant height Number of Grain yield Harvest Grain essential
flowering period (cm) fertile umbels (gr/plant) index (%) oil percentage

1392 96.64 b 52.05a 56.87 a 33.87hb 13.18b 42.48b 2.84b

1393 102.65 a 48.73 b 49.67 b 49.76 a 15.30a 4582a 314a

A, oo b g o gme IS /00 ez mhaw (o laces By > sl sla 2 Kike
Means with the same letters are not significantly different at p = 0.05.

33 Ol Slacumes (S3els8,909 5 (215 (FELbidn; § (S3led) Sldmn o Shg (eSle dnlie B Ju

ohalesl Jlo 9
Table 5. Mean Comparisons of phonological and agromorphological traits of the anise populations in two years of
experiment
Number of ~ Umbelet - . . Grain
Population fl?a\?sritr? g n?:t)l/fritg/ hPeIiagnhtt fertile numbers per i{;‘g Bu;liz?(ljcal ir|1-(|jaer>2/?§/£) essential oil
umbels umbel percentage
Markazi 99.20 b 151.60ab 58.62a  49.01ab 11.01d 19.58 a 46.42 a 42.32 be 34lab
Arak 99.05 b 149.60 abc  48.85¢c 34.87d 11.35cd 12.43¢c 31.15b 43.73 abc 2.67d
Alborz 94.00 ¢ 14550c  42.00d  39.50 cd 10.10e 6.46 d 15.69 ¢ 41.43c¢c 3.16 bc
Qazvin 103.3 a 153.60a 58.36a 50.10 a 10.88d 14.57 bc 31.89b 45.09 ab 355a

Kerman 100.4 ab 151.10ab 56.27ab  43.41bc 12.18 ab 15.46 b 34.90b 43.91 abc 2.65d
Esfahan 100.90ab  149.50 abc 54.90ab  43.52 bc 11.82 be 16.02 b 36.08b 45.10 ab 293¢
Birjand 99.86 ab 147.80bc 53.80b 35.41d 11.06 d 13.79bc  31.28b 4552 ab 2.55d
Sabzevar 100.4 ab 149.90ab 53.34b  38.74cd 12.76 a 15.60 b 33.65b 46.08 a 3.17 be

B0 e b g o sme B /00 Jlaiz] e (o o laen B > gl sla Ko
Means with the same letters are not significantly different at p = 0.05.

2 @bl 090 STy 63y 5 (S E55 b g E95 S (5Kl (i g 4neS) dielo £ Jgax
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Table 6. Range (minimum & maximum), mean, phenotypic coefficient of variation, genetic coefficient of variation
and heritability of the evaluated traits in two years of experiment

Range Coefficient of Variation d

Traits Mean  “Phenotypic coefficient  Genetic coefficient hgft()azi)_i_sten(s;)

L - itability (%
Minimum ~ Maximum of variation of variation Y
Days to flowering 92.80 105.75 99.64 2.64 2.06 60.94
Days to maturity 140.00 157.00 146.84 231 1.59 47.43
Grain filling period 45.38 57.00 50.39 3.99 2.14 12.48
Plant height (cm) 36.00 68.67 53.27 10.35 8.19 62.57
Number of fertile umbels 27.00 69.19 41.82 12.09 6.54 29.26
Umbelet numbers per umbel 9.00 13.21 11.39 7.30 6.08 69.26
Grain yield (gr/plant) 6.21 2532 14.24 26.43 22.13 70.08
Biological yield (gr/plant) 14.70 60.47 32.63 25.98 22.65 75.97
Harvest index (%) 37.21 48.45 44.15 418 2.01 23.02
Grain essential oil percentage 2.13 3.85 3.00 12.42 10.43 70.50

Sla Shs lp JS oSl & Conss Gladgs &35 5l oaeliwnsa slaeg 5 (Sl Blyoul 5 (1 Ske Y Sy

Ol lumaz (S035ls8)905,51) (£l (SFldcsn,) 5 (Sujgled) (Sxlidany
Table 7. Mean and mean deviation of the groups of cluster analysis than total average for phenological and
agromorphological traits of the anise populations

g 2 2z 8 £ 2 4 T x
s ¢ 5 &8 ¢ 5, £z 32 22 § Eg
] = 2 5 w8 2E >=8 TS Zo 8BE
Group 5 = = 2 2 °-5 £ L3 B 28
= o = ] 2 T E o© - == o= L= go
K= = = = - Qo > D D = D oD 2 c 5]
S 2 > £ c £ 2 O~ oY < = o

g T 8 IS = S [S el T <

& a 5] o z ) )
Mean of group 1 1-4-6-5 100.95 151.45 50.09 57.04 46,51 1147 1641 3732 4410 3.13
Mean deviation than total average 131 461 -029 377 469 007 217 469 -0.05 0.3
Mean of group 2 7-8-2  99.77 149.10 49.85 5199 36.34 11.72 13.94 3203 4511 2380
Mean deviation than total average 0.13 226 -054 -128 -548 032 -030 -061 096 -0.20
Mean of group 3 3 94 145 5317 42.00 3950 10.10 6.46 1569 4143 3.16

Mean deviation than total average -5.64 -184 278 -1127 -232 -129 -7.78 -16.94 -2.72 0.16
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