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Table 1- Geographical coordinates and climatic characteristics of the studied areas
(Reference from Golestan Meteorological Department in 2019)
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Table 1- Geographical coordinates and climatic characteristics of the studied areas
(Reference from Golestan Meteorological Department in 2019)
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Table 2- Analysis of variance (MS) of different treatments effect on morphological traits of cumin

s ax o yz olaws e y0 S g olasy F o als slasy g o ails slass
S’Hg\im &9l; Umbel Umbellule number Seed number in Seed number in
T DE number per plant umbel plant
)!’ﬁ . 3 8.49~ 74072 ™ 540" 379.04 s
Replication
i 3 3.30™ 105.92 ™ 431" 6358.16 ™
Region (R)
Wls &b 3 276" 214.82 " 9.03 ™ 2861.74™
Planting date (P)
5,6 x adlaie - . . .
G)R X P 9 12.15 212.32 16.79 503.36
| cllas
el s 9 2.15 53.60 10.36 260.31
Main error
5 clhs
i 36 3.92 63.40 5.80 418.96
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Ot o
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CV (%)
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ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

\


http://arpe.gonbad.ac.ir/article-1-367-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-16 ]

e g 0525 (2 beowndgind 9 (S 39)98 )90 Sl pr Sl U ST b))

e 02y (Sels8y90 Dlhe p calites slayles ST (Slaye (ruSlie) (il 3o Y Jga sl
Table 2- Analysis of variance (MS) of different treatments effect on morphological traits of cumin

Ol s 2o ©olyl ax o als e o5 s plail iz 59 @l o Slas
S.0.V. DF Thousands seeds weight Dry weight of aerial parts  Seed yield
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RxP
o
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Main error
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CV (%)
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ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Figure 1- Effect of region and planting date on the number of umbels per plant of cumin
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 2- Effect of region and planting date on the number of umbellule per plant of cumin
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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e 3- Effect of region and planting date on the number of seeds per cumin umbels of cumin

(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 4- Effect of region and planting date on number of seeds per plant of cumin

(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 5- effect of region and planting date on dry weight of aerial parts of cumin
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 6- effect of region and planting date on yield of cumin seeds
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 7- Effect of region and planting date on antioxidant activity of cumin
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 8- Effect of region and planting date on total flavonoid content of cumin
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)
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Figure 9- Effect of region on percentage of cumin essential oil
(Means in each column fallowed by similar letters are not significantly different at the %5 probability level)

Adamsen and) ol oo casbio cuslS Fo,b oyl oly; OV game adss 10 o pae Jelse o et 5l (SO
S9n Jyammn wlsi 5 Lolaze 5 a; Jab (b 5 gy Ol else i &2 j2xie ] 3 s o5 (CoffIt, 2005
Fb eely; el o, Slae 5 gad g 0,y (ol Jolge 00iiS psd i 4 445 L (Ortiz and Lobell, 2007)
WBbgs (s 50 il (ane glie oS Slej b o Shee (gl g 0 Shas (Sl sloo 90 Ll b conlio 2uBlS
2 et Jedo a4 il ml 5o et nlply 008 () DY same 5 Sles ST a4 e Wilg o
ail el GblS Gl s, sl Solite ool slalase slml 4 y2ee Wil co 2lsd 5 o] byl )l
gy bliie Bl a bgs e o,Slee Slyss JS 51 oYL s a5 ol 00y 5,155 (Soleimani et al., 2011)
oz |y clls Sglite slage,b 4y a6, 5k s DLl Wilgs o Dol a4y el (l 45 Cewl ClBIS & B s
G St 2lsp g ol Ll po alilid g s 0 (eilil a8 5 0 Shas S Gl Sl gy p0 S
ST slS slagu b 4y S 65YL el g ails 3 Shas (sl ole LT Cuils gl ,o ol 93 (nl a5 ol oud
.(Rezvani Moghaddam and Moradi, 2012) aog axiwl 4
035 2ol oS jo !y il GlS 5 e by g goae polae Slo F Joux jo ouds &3l)) il GLLS 5 ls
M 51 Gl oz 3blie ;0 SLaS 5 51 Soym 4 bgrye oS 5 550l glagle; ) ¢ IS 50 45 ams oo (LS F
Sl o sl dahais ;o Guilul SLLS 5 1S e aS ol las ol el el ool adtiie agogl e g NS 0SS
Wilod 023 oo LS | s 053 bl LS 55y il glsd o 0T asl o 530 sl oyl 48 ol 00y S5 loke
O yeS g0, 0/YF L CYMENE s 05 (bl soims LSis oS 5 o yin Sl (aseine b3 Jgo j0 a8
e 03 eilool 525 ol ol 1,38 5T ddlate jo SLuS 5 5 s 5 wib oo do,0 470+ LA Pinene .S
-1:Cymene .aib o alise bl o SLS 5 Sy jlade a5 0,5 Zl 5wl cuS 5 10 ggome jo dilie § o

ya


http://arpe.gonbad.ac.ir/article-1-367-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-16 ]

e g 0525 (2 beowndgind 9 (S 39)98 )90 Sl pr Sl U ST b))

0SB 5 adlata g0 40 wlie SLuS 5 saws 5| Methy« enzenemethanol ,<Eucalyptol<phenyl-1-butanol

Baghizadeh ) ol Sas Sl ¢ co Bl olge aiile jaw 05 ol g, Joee (SS580sST slaglas 5l iU

(etal., 2018
alizee 3blie )3 uilul (sl bs -F Joax
Table 4 - Results of essential oil constituents in different regions

ol s &5k pasls &5k olej N &5 s S5 5]

Compounds Retention Index (Rt) (Min)
o Pinene 935 9.50 11.30 10.14 9.60 11.60
B Pinene 979 11.25 12.06 12.02 13.08 10.08
B Myrcene 988 12 12.12 12.13 11.85 13.05
aPhellandrene 1019 12.25 12.00 13.05 13.08 14.08
1,3-Cyclohexadiene, 1026 12.75 13.01 13.10 13.12 18.12
benzenemethanol, 1035 13 17.77 14.43 15.52 15.52
Cyclopentene, 1060 13.25 18.76 15.67 17.99 21.99
Eucalyptol 1086 18 19.67 17.43 18.50 18.50
Cyclohexanol, 1231 19 18.98 18.13 20.14 18.14
Propanal 1253 20 18.87 19.34 21.73 20.73
1-phenyl-1-butanol 1266 21 20.45 19.34 21.66 21.66
Cymene 1295 22 20.43 22.32 22.43 23.43
Pulegone 1298 23 21.71 22.13 24.17 24.20
Cymene 1299 25 23.71 19.13 24.71 2450
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Figure 10- GC/MS chromatogram of cumin essential oil in 4 regions
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