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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.
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Table 2- Analysis of variance (MS) of different treatments effect on morphological traits of cumin
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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.

olaed g gy o ol o olawd iy aS olo Hlas wigs jo i slawd Dlas 4y by e ke aslie gl
tpweS g 090 A8 ddlaie ;0 et pgd CilS Fu U gy e OV/A g WYY Sle b s 5 gy jo 28 i
Jol dae ;0 a4l oglpe 4 gy e YEIV g VIF Glo ) Sibeo b o 5 a0 5 (0,8 2 olawd g &gy yo ol > slaws
Jsaz) Cewl oy aseive b g, dlge idn 10 a5 4gSlen (¥ 5 ) o JSE) 041 sl pgo azan ;0 NS 5 roge
5 Omized el 00l w0 oS wd, alS Coles jo g o ialS coge byo mhaw 5l elasl og YL ()
Dlee ol cialy 5 (sdagy 9y by gl ) i el b bl

Fo,b 4 bag e VE/V 0l b slass o g a5 ol lias g j0 ails slows 4y by po (5eSkes delie gl
Cuslas ol azs 51 3a gkl 0g,5 ;0 a5 sla,les b (g lo sme SN Al aS 5oy IS dilate jo wibl gl il
MLM GL..AU.AM(\‘ Jiw) M]w&@os‘)ﬁ)b“wSJslw)OV/v Q&Luol.v]uu‘).uo uJ}.A.ASS
Zob )0 A oglye 4 b o VAVIY (nloo b ails Slaws oy yiiion a5 0ls (lid aigy yo ails olaws 4y by po (1Kls
(F U)o sl o clils &, oo sl pgo aian


https://arpe.gonbad.ac.ir/article-1-367-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-06-30 ]

AN Lo 9 52l (293 0)lowd cumiind 093 | (LS (55992 343951 (63,2)5 Cliiod 4y pul

14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Qg y0 iz olaxy

70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

S iz olasy

il o ,b g adlin Bl Kl

abc ab a-d a ab
e ad ra be A ae b-e 3¢ @]
ﬁ A cde e e [ ’ F F ﬁ r Ce e 7 FA f
1989709709989 7 7
o9 0000 vunuannnnv
259900959900 7%%949°¢
AN o v aa0v9 00069090497
Jsbeesdshees | Jsl o ees sl ees | Jd s sl e | Jsl e Jsh s
ST IOV RNNEN IERVE- | IOV OV IRRVE- JIRCT- | ROV OV IRCT- W NCT- | OV OV OV W] T W)

)A.wo).i)d..)y)ér}é‘A.uywwc’:‘)bsm&m‘p‘—\ Jiw
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)
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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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