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Table 1. Characteristics of Iranian cumin ecotypes
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3 Fars (_w,l8) Sivand (wge) 1706 52°55' E 30°4'N
5 Yazd (s3) Ardakan (5's,)) 1011 53°57 E 32°21I'N
6 Yazd (o) Bafq (33L) 992 55°24' E 31°36' N
12 Golestan (;,led3) Chat (c) 490 54°30" E 36°48' N
13 Golestan (;,lds) Gonbad (a.:5) 38 55°9'E 37°14' N
18 Kerman ()L ,5) Kooh-banan (l.ass) 1990 56°16" E 31°24'N
21 Kerman (;\L,5) Rafsanjan (;,lxs)) 1541 55°59" E 30°21' N
24 Southern-Khorasan ( oy olul,>) Qaen (.56) 1440 59°10' E 33°44'N
28 Southern-Khorasan ( og> olel ,5) Darmian (:,bs,0) 1521 60°7 E 33°2'N
33 Esfahan (,lasl) Khansar (,L.slys) 2047 50°19' E 33°17 N
35 Semnan (ko) Shahmirzad (s; e 2102 53°19' E 35746’ N
37 Semnan (,lows) Ivanaki ( SSls) 1080 52°4 E 35°20' N
42 Northern- Khorasan ( Jleis ;lal,5) Maneh (ail) 675 56°44' E 37°39' N
48 Khorasan-Razavi (4o, ;lel,5) Taybad (sLsb) 805 60°47 E 34°44' N
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Table 2. Analysis of variance of growth rate, wet weight, dry weight and moisture content of seed
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Mean Squares (MS)

oy plej 5 2

bl yle

a0 Ay Sy . .
T 4 Before harvest time Harvest time
S.0.V gf  Grain - s -
growth Cagh ) ae o S o33 > 03 ’ i 59 > 0
rate Moisture Dry weight Wet 9?519 ° Dry weight Wet
(gr/day) Content (gr) weight  Moisture (ar) weight
(g0 Content (gn)
Rep ;5 3 2918 26.8 0.000017 0.00001 18.5 0.000016 0.000008
Ecotype 3551 14 7.548 " 49.9* 0.000071* 0.000072 9.7ns 0.00007 0.00007
Error W 42 7.078 17.6 0.000019 0.000021 5.29 0.000017 0.000018
CV.(Y%) ol poss oo 0.0037 18.1 14.7 11.9 27.2 13.1 12.4
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*and ns significantly at p < 0.05 and non-significan respectively.
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Table 3. Comparison of mean wet weight, dry weight and moisture content of the seed at the harvest time
and before harvest time in 15 ecotypes of cumin

Before harvest time cusls s oyloj 5l Jud Harvest time cils 5 o\l
5] Cosbydoys SaS j SOy Cwskyaes Sas o 5 039
Ecotype Moisture Dry weight Wet weight Moisture Dry weight ~ Wet weight
Content (gr) (gr) Content (gr) (gr)
Sivand Dgaan 16.150e 0.0387a 0.0406ab 5/994e 0/0405a 0.0430a
Ardakan ol 18.264de 0.0325bc 0.0397a-¢ 6/888de 0/0345bc 0.0370abc
Bafq &8 23.999a-d 0.0307b- 0.0405a-d 9/814ad 0/0325b-¢ 0.0360b-e
Chat o 23.569a-d 0.0250¢ 0.0327f 9/176a-¢ 0/0267¢ 0.0295f
Gonbd s 24.476abc 0.0350ab 0.0462a 8/008a-¢ 0/0375ab 0.0407ab
Kooh-bnan OlursS 24.207a-d 0.0315bcd 0.0415abc 10/638abc 0/0337bed 0.0377abc
Rafsanjan Olxnd, 28.235ab 0.0262def 0.0365¢-f 8/128a-¢ 0/0282def 0.0307def
Qaen S 23.099bcd 0.0282¢-f 0.0367c-f 6/964de 0/0305¢-f 0.0327¢-f
Darmian Oy 29.180a 0/0237f 0.0335ef 11/018a 0/0265f 0.0297f
Khansar Sy 20.745cde 0.0297b-f 0.0375¢c-f 7/188de 0/0320b-f 0.0345¢-f
Shahmirzad Ol yaogs 26.867a 0/0250ef 0.0342def 10/779ab 0/0267ef 0.0300ef
Ivanaki Slg 23.826a-d 0.0255def 0.0332ef 8/496a-¢ 0/0272ef 0.0297f
Maneh ale 20.039cde 0.0332abc 0.0415abc 7/379cde 0/035abc 0.0377abc
Taybad ool 20.862cde 0.0312bcd 0.0395b-c 7/532b-¢ 0/0337bcd 0.0365bed
Hydarabad °u)~‘:’ 24.061a-d 0.0287c-f 0.0377c-f 8/756a-¢ 0/0312c-f 0.0342¢-f
5 5l e i (g Lol a5l WIS it B S JBlas sl a5 slapeSilie
Means with same letter in each column are not significantly different.
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Figure 1. Comparison of mean seed growth rate in 15 ecotypes of cumin
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Table 4. Analysis of variance of seed length, embryo length and the ratio of embryo length to seed length
at the harvest time and bifore harvest time

Mean Squares (MS) @lu o (nSileo

Bifore harvest time coils s oyl 5 3

Harvest time b ole;
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Ol &l o s dsb iy s o e s sk
S.0.V df Embryo Seed Emb .0 leneth Embryo Seed Emb '0 length
length length /r}éeed £ length length /r)éeed ¢
(Hm) (hm) length (pm) (hm) length
Rep ;5 3 80317.4 293704.7 0.0021 298663.8 21566.03 0.0118
Ecotype 3551 14 138191™  614947.8 ™ 0.0034 ns 176665.9 ™ 3149894 0.0038 "
Error U 42 112637.96  247933.37 0.0033 107239.8 126766.3 0.0037
C.V (%) i i 253 9.063 23.821 23.1 6.9 22221

non-significan at p < 0.05. :ns
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Figure 2. Comparison of mean seed length and embryo length at 18 days before harvest (a) and harvest
time (b), and the ratio of embryo length to seed length at two sampling times (c) for 15 ecotypes of cumin
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Table 5. Analysis of variance of percentage and the rate of germination of cumin at the harvest time for
ecotype, temperature and their interaction
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Table 7. Comparison of mean percentage and the rate of germination of 15 ecotypes of cumin at the

harvest time
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Abstract

In order to investigate the genetic variation of seed physiological development in 14 ecotypes of
Iranian cumin and one Indian genotype, an experiment was conducted in a completely randomized
block design with four replications in the research farm of callege of Aburaihan, University of Tehran.
Results analysis of variance showed that ecotypes had significant difference at 5% probability level for
characteristics of wet and dry weight of seed at before harvest time and harvest time, seed moisture
content before harvest time, maximum germination percentage and rate to 10% of germination, that it
indicates the diversity among the 15 ecotypes for these characteristics. Ecotypes did not have
significantly different at the 5% level for seed length and embryo size, also the ratio of embryo length
to seed length. Factors investigated for germination test included 15 ecotypes and temperatures at
three levels (10, 15 and 20 °C). The effect of temperature on germination percentage and rate to 10, 30
and 50% of germination was significant at 5% level and the most percentage and the rate of
germination of ecotypes occurred at temperature of 15 °C. Also, the interaction between temperature
and ecotype was not significant at 5% level. Among the ecotypes, the "Kooh-banan" ecotype had the
highest value for most of the studied characteristics. Therefore, this ecotype is recognized as the best
ecotype for characteristics related to germination and it can be used in breeding and farming programs.
"Chat" and "Hydarabad" ecotypes had the lowest values for most characteristics.
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