Journal of Agroecology
Vol. 8, No. 4, Winter 2017, p. 521-535

i

$329LS (ol ooy & i
521-535 . p 1395 time; 4 oyless 8 ul>

d il ChS 5 oS ke ol 3L loee 5 S A s s L] o= At

(Cuminum cyminum L.) e 0 p) 034

2:‘}; 6..\.4»:54 v..»l:' ‘9*2:|}; Lﬁ--”‘-” L»éfju" Aldf.‘;t.‘a |)L.c
1393/08/01 : s\ s &b
1393/11/07: 5 4 &b

CseS g CaS s el (Bl Jglone g (S dlpe 1> (oll gl 53T 1395 5 ol (guamma 5 pd I asplss w5l
521-535:(4)8 < s;y5LiS wlidpgr i .(CUMINUM CyminUM L.) juwoys 0355 dus bl

2>

o 05 il slaods bl S 5 olive 5 3,hos 10,3 5 tensel b 3l Jplons 5 (RIS a3 (sl e 8l (05t 4
aeyio )y S5 aw b dolar JolS clacSsl m)b aly podd 35 Jbed slacs S )b &g 4 iulesl (Cuminum cyminum L.) 5e.
adas =2 5 JolS (ol =1) s 53 53 o)ll Jols tslejl ela oy o3 1al 1392-93 sly5 oy loyS imls suped oSty Slaow
5 =8 9818 a4 (Ygaihe 93 9 S yio) o A )3 (yne el (bl sle ol 516 lgie @ (@S e 9,5 3 ()l
d390 S8 5 5 3,Skas oy (imghy cul 23 39 o8 (28 )5S st (el -8 5 Gluls =2 oy -1) e a3 005 uisS]
slrodgs g Ll slajloss b cod ()b ime yobo 4 il 3, hae 5 003 o8 3l (U5 oS 18, S5 )y 2090 s il
3Slos ialS 5 503 I3 oy (6l ol ot 818 Slio ol s s focsinn o o ] (B Jplons (g 8,5 18 s o
Ciio 93y g uilel 20> & s & 3,8 31 il 3)Shae jis (620085 51 S s 05 ol 6yl Ll &) s il
(S 52 p S oks T4192) uilsl 3o s 22 cladiol 0295 51 sy ()b st ysbo & (lolS 5 oS sloedgs )3 uilusl 5 )Slas 5 200
il lme pae o 53 (S 10 2S5l 6/8T) o ol liee (S 5 15 Jols GlulS 0355 (sl g Vo oo S (bl Jsloe Sl
y- 3 p-Mentha-1,4-dien-7-ol .Cuminaldehyde .y-Terpinene p-Cymene $-Pinene LS 5 .asl cowd 4 slgdol 035 Iy
(3103 32/T0) il 3 g (03 29/30) (loyS 0345 95 y3 s Jold joaso o cilisee (clmodgs y3 1y puill elsa] Lol i50 Terpinene-7-al
395y il elial S o 5 1y duoy> oyt (Mo y> 23/40) y-Terpinene-7-al <S5 olgiol 0355 ;> 3 Cuminaldehyde .S 5
Wby L gyt ol Guilel OluS 5 k5l Glel s g leyS 0355 93 ¢ ISyl 4y sl oliazsl

29 oL Al 098 ¢ Sits (15 il LS 5 ey LIS g0y

S 93 (Kirigwi et al., 2004) cudl Hls,65 5 (6 ptin Cuonl
WS 3y S e ) Siddas g Suid bl |y (ej 05 po
015 03] 055 aiye yioghS saee A9 1 Gl blie ol Cansg
1S 5l Lt olpm) o Seiddas 9 Sis gblio Cawg  Cal
o » (Abolhassani et al., 2006) ol g yo yioghS’ yulso
LS cel 48 Cunl (A5 (p o (SiS o) pé a5
2 Sloygd Ly o3 o a8 290 (Y guasms 5 3,Sles

doddo

2 =hi e ea LS dgame pho Jolos I (SO (S i

Mol g ey 09,5 ybnbiwl g ayl wlids)lS copmitsh cusy 4= 2 41

lesS yiab dd oluisl o jyaliaS saStsly (bl

(Email: khajoei@uk.ac.ir e odiggs = %)
DOI: 10.22067/jag.v8i4.40538



1395 (liwe) & oylas 8wl 15 5)9liS ol pogs 4y pii D22

Olye 4 (ng g (Fw b )3 4 Sl (09 g e 598 S 5
WJleel loyd 13 93,5 o )5 oalil 3,90 i A g oyl 51
Foo g 985 g o 135 (5 (( S0)98 Loy )0 s cdodlr g
.(Nakhrizi Moghaddam, 2009) c..l

2 Logad w5 Oy llae 155 ale o et | S
il (ALS Glasilen 4 o ol b 5 glo Sl
w0y ) Ls.?(.\a.w J..\.».&w 9 gf).g u.i)}u) (Sppo Uy dlmd)Lo.u
Fusarium oxysporum g,y dw ol Jole cosyay oS
3> il o Erysiphe polygoni 4 Alternaria burnsii
Mathur & Prasad, ) xisb e Lo j3 50 miee (sbres low
Sy 5 S peist Solos 9 b (Slow 4 ul o 51.(1964
Sl Jomamo ool dy (o0l Oyl 5 ail Coenl olpl )3 Sy
Ogdhae by, a8 cudl ord 3,155 (Kafi et al., 2002) S o
Cogb) oo Lo S jwonj (e g ()lom S Sl
obss elwlie (Mathur & Prasad, 1964) 4l o caslio
a0 b ol o)lpy oS )0 fawn i (oinlj Ay 090 45T dad 0
Orregs jl Blgige 298 oS il SIS Cug) g SYL Ol
ol gl 2ol 0l cutS dr s o)log oSy Sagl LY
Jelge a8 (bl 5l g 009 5oy (2 aboyo 3 (s lows
oml oas ol wigd e Jite (5l bug 5]y 4 (5slen
dad &S 39 nl 2 028 S pl ) w3 e I Lags Lo
S0 5 (S0 W32 Egrd (l3ee oy (o2AS Alsye 9,5 )3
ol 5l e ooyl L (Bakhtari et al., 2014) aas ials |,
b jamoj (25 alya g9y ) (o)lel @b 3l oy Ginlel
Oyl (B Jglre (ined 5 (S0 B Ojlud ialS Ban
odgy Jolds juwo ) calises (slaodg olul CuaS g CueS p
g HloyS ddlaio 3 il g Ll B (ylo)S

L9, 9 3190
Ol g oyl el (b 3,)l8 b gy 2 pslate 4
ooy oS ca i glrodgy jo (Suid il Lib o)lus
oAb Al ead s gy oS b ©ygo 4y il
oy Slidod asyie ) JLSS dw b (ol Jol5 oSl
9 o 488329 5 423 30 sl (050 L ploS sials aad
3 syio 1756 glisy) g (35 4ad> 60 g a3 57 lélis Job

Ol ials (Chandra et al., 2008) 1 5 o )3 o Lo yxe
Slao 3508 0lS Ay yialS e, oy diuy Cle 4 Juwgd
Lol (45 2 0)93 Jsbo (alS’ g &> (3,5 sl o5V (s Ftimgid
(Koocheki, 2009) cul oLals o Sois @ll cp g )
Sag=b 9 (St T plp 3 Ceglie sl LS 5 6)ken
alex ;1. (Nasibi et al., 2012) xS o 5w |y Cdgomsl bS5
s90d 033l Lo el (g (8l <y 4 Glicee o Cdgand
ot sl yeslS b eyl L (Oreutt & Nilsen, 2000)
3 ‘(u*—“’)’?) w_aT &> S 4 b \/9"""’ & S
Pang et ) 5o <8l (o) ool 155 5 (cratso ) el
3 S99 50 (sanld 5l asawg aiald 43 dlge oyl (al., 2007
5 DNA s ¢ Jslas s S 55 )Ll gad g 1) alos
ile (e Lo 4 A8l g oljads) J5S danSy
(Liu et al., 2007) uiS' o W) i85 (698 g (S dLoyS Lo puo
31 ool Ol gl s el b (a8 3y90 )3 (o3dmie ls)lS
=il Joloe oSl 0us )15 ¢ Jlio (lais 4y o)y dgng S
5,5 )5 (Oryzasativa L.) g sloazealS (55, 2 s ol
Otal38l g L a ol (LS Cage (s)9d BT (550
(Roy etal., 2005) s oLS ] (695 (i 4 Canglin
sbodyglyd g (mg) ol jleslatul 4 933l o) 250,
P Sl slaidl as o 0 1) LSyl ids OT 5l ol
Jb 5 slaygiS 4 s ] 43y & gy e &S (55 4 03,8
Sl dawgi 35 A iy (olayaudS )d aSL 6390 dgdte dawes
&, b ;I .(Rezvani Moghaddam & Moradi, 2012) .slasal,
I i e 88 ol (65,5liS ot 3 (code (A Ll oo
slo gy b 3l 1B LS ol gy ol (ol i)
S g0 3l .(Sujatha et al., 2011) wiwas S, cuss
o] ()b CoksS s9) it S Jlanl gl QLS (s
(Rezvani Moghaddam & Moradi, 2012) sa> . als |,
oy y9=iS (Slpploo g (mg)b plalS cnyteres I (S
» ol Jls o oslS oyl aib e (Cuminum cyminum L.)
Jlo 4 Jlo g o S (oS g ylool ) bl b gla il
Saeed Nejhad & Rezvani, ) 39 o0 03938l o] cuiS o pdaw
5 o2l (9)lS oYL polae (gols jewopj slaash (2010



D23 . el sk 5 a2 g ol Bl ol 3 25 el 0 35 55l b ST

g 4w )3 (pve el Loy (3L Jlme (Lol )8 plgie &
2ons sty (28,956 plsis 4 (Yeike 53 9 S o)
8L lose 4y (pledol =8 5 luls =2 le)s =1 s

D9 (£ (£

354

9 S5,b ol o 1,511392-93 _el); Jlw 15 by pedaws
Oialol 3,50 adlale )3 fse 5 A5) 0)93 Iy &lig) (slod (Sl
3 kel Jolis iolojl (olaylows .l o o3l olis 1 JSs )
(oISl o 9,5 5 o)l b =2 5 JolS” (6Ll =1) s 0

== Precipitation (mm)

»—xoo
E o 25
E3
£ £ 201
g2
a2 E |
E’"j 15
;=
&~ 3 10+
=
5.
Olll |‘ ||I

304 — Mean temperature (° C)

April May

June July

02y ) Juad Job 53 loyS dllaie (515 dilje) (SLod (b 9 (S5b Gl -1 UK
Fig. 1- Precipitation and mean temperature at growth stage of cumin in Kerman
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Table 1- Analysis of variance (mean of squares) for essential oil percentage and yield in various ecotype of cumin as affected
by irrigation and foliar application treatments
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Introduction

Cumin (Cuminum cyminum L.) is an annual plant that commonly cultivated in arid and semiarid regions of
Iran. The crop has a wide range of uses including medicinal, cosmetic and food industry. Cumin occupies about
26% of total area devoted to medicinal plants in Iran. However, cumin is seriously affected by the Fusarium wilt
and blight diseases. The diseases usually increase under warm and wet conditions.

Control of the diseases incidence is a crucial factor for cumin production. Limited control of the diseases is
provided by seed pre-sowing with certain fungicides such as benlate. Soil fumigation with methyle bromide can
provide a control measure against the disease but may be limited application value for large scale production
systems in the open field. In addition, methyle bromide is considered an ozone-depleting compound and has
potential risk on the living environment and human health. Considering the environmental limitations of
chemical fungicides, it seems appropriate to search for a supplemental control strategy .It was demonstrated that
peak of the diseases incidence is occurred at flowering stage and irrigation cut-off in this time may be reduced
the diseases density.

Materials and methods

This experiment was conducted in a split-split-plot arrangement in randomized complete block design with
three replications in research farm of Shahid Bahonar University of Kerman at 2014. The experimental
treatments were irrigation (complete irrigation and cut-off the irrigation in flowering stage) assigned to main
plots, foliar application of spermidine (0, 1 and 2 Mm) as subplot and cumin ecotypes (Kerman, Khorasan and
Esfahan) that was randomized in sub-subplot. The seedbed preparation was made based on common practices at
the location. Plots size under the trial was 4 mx3 m so as to get 50 cm inter row spacing in six rows. The ideal
density of the crops was considered as 120 plant.m. As soon as the seeds were sown, irrigation continued every
10 days. Foliar application of spermidine was done at three stage (after thinning, before flowering stage and
median of flowering stage). No herbicides and chemical fertilizers were applied during the course of the trials
and weeding was done manually when necessary.

For extraction of cumin essential oil, from each plot, cumin seed were crushed at 50 g by electric grinder and
suspended in 750 mL distilled water. Ground mass was subjected to hydro-distillation using Clevenger's
apparatus. After 4 h, the essential oils were collected and dehydrated with Na,SO, using the method of Guenther.
Then essential oil yield and percentage was determined. GC/MS machine (Shimadzu GC/MS model QP5050)
was used to specify the percentage of cumin essential oil components.

Results and discussion

The results showed that irrigation and ecotype treatments had significant effect on essential oil percentage
and yield, but there was not significant difference between foliar application levels in terms of the traits. The
irrigation cut-off treatment caused to increase in percentage and decrease in yield of essential oil compared to
complete irrigation conditions. The pharmaceutical value of medicinal plants depends on their secondary
metabolite components and these materials are increased by stress. Therefore, drought stress caused to higher
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secondary metabolite including essential oil. The seed yield in comparison with essential oil percentage had
more effect on essential oil yield. The traits were significantly higher in Kerman and Khorasan ecotypes than
Esfahan. The highest essential oil yield (14.92 kg.ha™) was gained in 1 Mm spermidine for Khorasan ecotype
and the lowest (6.87 kg.ha™) was observed in 0 Mm spermidine for Esfahan ecotype. p-Cymene, y-Terpinene,
Cuminaldehyde, p-Mentha-1,4-dien-7-ol and y-Terpinene-7-al were contained the main components of essential
oil in all the ecotypes. The most important component of essential oil in Kerman and Khorasan ecotypes was
Cuminaldehyde and in Esfahan was y-Terpinene-7-al. In essence, Kerman and Khorasan ecotypes had more
similarity based on components of essential oil Similar compounds are reported by lacobellis, (2005), Fanaei et
al. (2006) and Jirovest and Buchbouer, (2005).
Conclusion

In essence, irrigation cut-off in flowering stage caused to significant increase in percentage and decrease in
yield of cumin essential oil compared to complete irrigation conditions. Kerman and Khorasan ecotypes had
higher essential oil percentage and yield than Esfahan. The most important component of essential oil in Kerman
and Khorasan ecotypes was Cuminaldehyde and in Esfahan was y-Terpinene-7-al.

Keywords: Cuminaldehyde, Drought stress, Essential oil components, Medicinal plant, Terpinene
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