[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

w9l RUSTIRA T KY
" LS S5l ST 69 )l Wlindio 4 pii

¥ }«.vbv P g a)l.n.& ngl 099
http://arpe.gonbad.ac.ir

(Cuminum cyminum L.) yw 0 333 8 5540 (51321 9 8 JShos 9 S i axdllao
$95 3 T Sildglne il coi

T y916 0l Lo yoze (559 50y dgaze gy 2 (S0 Cigdny
Ol ey oty «53,5LaS aSiails (535955151 A ) ws f ol IS (gomtils’
Ol Sy olails o(53,5LaS 0aSitils el 09,8 Losils”
AYAYIEIY « : b mdy 2o, B YAV icdl o 5o )6

oS
O o s 0323 iy oS g 3yhos (slil 0 Shos 595 9 ol (SAlskxe ;T owyp sl
Gygeo & ol oGS (6559l cuCiils bz acyio 50 \WAN-AY oly) Jo 0 G&.{Loﬂ I e
Jole plgie @ (S (oS o plamil 1,50 dw yo (Bolal JolS glaSsh yb B 50 ol 0,5 slaw S
ez 50 558 Jole lgie 4 gdke 31y polis (LBl Jalxo 9 59500 910 gy @obel Jeolgs Jold Lol
a5 ol lad @mbs wog LT caSy 5 @9y (ol SAlJskne (Wald) LBl Jglxe pas Joli gl
9 41> 9 SQJglen O S as (il I3n (459 Wig 50 iz Slual Wy gl Gl crge (bS5 Sl
e )0 Ald oluxd g jo yi Slowd g gl g gdke 3y gelie UL Jeloo ol il o Slos
O yNlos oy il CllS HI0 Sxo ).ob Cld g ol g ilwl 0 Slos g duoyd Aild g S 5edgm O Slos
3 Gt 3y polie Sl Jolomo (S ol s ol s 43 (g9 (Sl Jokona 51 (LS 40 0 ,Solus ATY/A) &il
S8 des (o b A I3 Sae Sufglem 05 des g dild Hle g iy 5o dils Slaal p (SAS
W05 ol (59 pare (Sl Jglxo 9 6kl 95 a 599 slewd 31 S glgm

Q1S 53 )9 (o iy polie (G jed g & Sloe (lld g Sl (il o 4o 1 sullS sloo /g

mramroudi42(@uoz.ac.ir : Jytus odigs”

M


mailto:mramroudi42@uoz.ac.ir
http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

doddo
w9 ols> 5 05i5e Slge gslx Lol claplail 5l Sy 4 aiies SWLT (s, LS
wolsr ol g caslage el 5w g ol 5 ol i bl 3l alS ol ol
Glp Lolis g yhase 5 gyl lalS ol & S (Fayyaz ef al., 2011) w)ls ol ol
S5k 08 i 08 5 GlSa Sl Gl 4, Blez 5o gl job 4 (b DY gaze
(Carruba et al., 2002) o solys ob LS slag,ls 5l eolatwl § Cads 4
Shole pge OVgaxe 51 (S5 b iz oolgls 1 (Cuminum cyminum L.) jw o5

Sl 5l o3 Bhlie 3 o St (sl 5 S50 Se3lsST S Ll & g b o S
b o cwloads aslis (a8 jo ol o9l (LS cpbnee 5l SS9 e o) Ded oo 3l
ol 5l gl idu ¢ Gleasl (lioms @i ¢ Sy Olub 3 lul,s slagbanl o olS oyl pol>
).:J.Julic‘ Al dJJJa )| @‘d& 0‘9.& ud> g 009 Yla S pH as ‘5}4"].«» 5 (et al., 2002
Wl 5Ls Sy9e ol Slge el o Slié olie S G g ol Jole S, 5l eolitul wiils
e Cany sla Sogll 4 sgi oo el oy, ool 5l soliiwl Kos sam 5l 0,00 (6 ko oot
(Soleimani et al., 2011) sy JBlos 4 e p; sloo! Sogll g

ol diajls 08 B S polie oenld i Brany polie conl odle (oL gei g 08,
rolis ol a0 (Jeds)lS J:Sas po ool Comsl 5 carsil glacalled )0 g5, yaie & 4 azg Ly
asl il gl b OYpame ady CoeS 5 S 0 Wigie b sbre b
sl Jase gla il 4 lalS Cwglie dagdiey, 8pae (Tadayon and Raeisi, 2008)
s Ol 2lS 50 obj 5l (5, 5 8T (sSien, polic 5 oo bl 1) 5590 5 (SaS
S cosh, Glme melS L .(Babaeian et al., 2010) )l ely; (bLE o Ses g
sgb el ity wb) Cudgame 4 azg bl hals S s el g gy, polie S5
.(Sheshbahreh and Movahhedi, 2012) osi o daxlge jolie (pl 05aS L (gloasss
Frogid wald 5 alle o S g wdss b 4 LA gl gy, gdsei, polie AL sle
(Heidari et al., 2008) o oLS ez 55 0 ,Shoe ol > go

5)99 Jsb pals cle ay oty alo o ) ohuga sped Blie Jolie 0 oS A 5
LS 1 03995 Sy 5l b ol el aS canl ails a4y (5l g 5l fols slge Jlatl 5 (5 yiiwsid
g0 g 005 Al a4y A8l ;0 0l 0,53 Blge dusme JWl g 1S 55 9 S mhaw alS
Fowsid (S (Ramroudi ef al., 2011) ssis o aails (59 idlS o @y 0 Slas alS

AY


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

O ol 5l (§5mmsgmd e 43 S)lus 5 Jedg)lS e ;0 i o WS o Sgamme |y laliS
WS oo dgaza |y olandiad sbheled S oopl 38 .(Nayyar and Gupta, 2006) <.l
.(Monakhova and Chernyadev, 2002) sas o (20l5 1) 0 gllS S ;0 o 5l codlad 4

5 ironl 5 oy Lama L 5 oy SVpame 3 Shas o 5o 31, yolie Coanl o
G5 Lulyd 55 (595 9 a6 ) yolie b Dbyl Baa b o cnl )l o 05 ads 5
8 ol 025 ll 0 5 0 Shae (sl o0 ey St

o9y 9 Olge

olily (g3,5laS casiuils Slado —‘5:2,)'5.&1 ac e 0 YYAN-AY el s Jlo o Sialesl ol
Vg az 0 7V ol Cuxdse jo bl b 00 5 12l (oogd (G2 S 50 Gl jo By L5
e 51 e FANY gl 5o 5 o iBo 1T 5 a0 TV i (oo 5 B, Job aiids
i g 05 glaplanl 5 iS5 0 m slaplwsy dsn 5 Ol L5l Gl el calogls S8 L
o8 il az 0 VY ol AVl glos lawgin g Jlo o e do DA/ (] jo (Sai il lavgin o)l
ailhie a¥lo (Sa)b plp YA 5 oo a5 sl jio due FAPO o1 jo 15 aVle e ol
IRV g

A Ll 1SS aw b Bolay JulS slaSsl B j0 onls 0,5 oo S 7 )b &jgo 4 ol
I ot 5 el o 035, 1D 5 1+t bl Jolgd shal ol el lpzeas Kb i
e ol lyiees s 32, polie Bl Jsbne 5 55 ool (S 2 aloya 3 5 S s
sl (o 5o 05 Sz clle L) ool (A sbre (3L sle pas r ol gl Jloz 0
Slr i 0 Sz Sl L) 55y 5 ool S5 5 (R jo )5 90 clale b gy, Slidsu) (s,
Hhdslre Spon Gdie )y polis b (Al slre b plnl (s, ly 5 50 25 50 5 2]
oo el 5 (G3alsz 3l am 59, YO 959>) (T Ve b o al> o jlam cJad po b g0 Sy
095 Jlesl lalS 2l

Vool slacks, o Jelst 5 on e Lz Jsb 4 ks Sz sl clilel o5 e
555 S 4l 1 5 b 48,8 55 55 e il i SIS iy, (63, 53y ol el
zbaed gy S Al g S boloybl jo 0l 08 Baos p5ed g 00l (LS jo (5 Vo) seld
2 (S e o B lz) 0,5 S5 Jee Slbls 050 50 .ol plil sle LT L3l jo csls s 5
e 0j sl 5,8 slacile b (stwd )90 4 g olS LS el

AY


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

5 Pl olal S0 4 wig my shleil ©5 ol (Sufslnnd (Sa, alese 5l oy
O lp al g pSeslal wls e g g i o s slawd @iy > olaw @i glay)
08 cley ails 31 Bd> L O)S e g 3l e e /0 Colus aily 5 SGielgn o Sas
5ol 0Slee 5wl oolaiwl (zsglS oiws) Ol e g, 5l milel Zlsesl ly
SAS9.T (5 kel l58le 5 b aools uils g 4525 0 dles uilsl o ys g ails o ,Shae & po Jol>
0505 ey 28 )5 sloml do o iy mhaw yo STl glassls s 9031 bl g o pSilee aolio o
b pledil Excel 138l 5 L

o sine doys S Jloiol mhaw jo g glis )| 5 (Sas 5 5b a8 ol las gl tai g g5
Cesd 4y 55kl 55, V0 5 @ )bl 9o 3 i 4 W EBL] n S 5 Gr ke () Jgaz) 0
A a5 b e RalS aBle 4 (gitwgtd dlge parass (S 5 Ll e (Y Jgaz) ol

elwilge g L] S 4y ol l e s o0

5 Suelam o, Sles ils 5o 59 iz 0 dils Slawd gy Ho iz olasd g glas,l il lg 43 - Jgae
Gl iy polie o3l Jolow 4 Lg)L:.J)ﬁa 5l o e 095 (bl 0 Shas g oy s el aails

Slaypo 0 Sile

FES
> Slas Aoy sl > Slos > Sles BUCIST) als olaws i olaas el i :
@l Ol s il

ool ool ks asls SN asls FFEEN g g e

Y “ed YIFY YYor/f ARRNY/2 Y SRR N YO/A s
VY VEE YeepFE Y AVEE  yagAsatE va-fvEE VIAYE YAV /%% AnZA Y D kalyge
ey ey <IFA FYH0 A/ ¥ Y £eYV Y/¥- - Y a gl
ol AEE RS ERT /N fo AT anvEe kR A VA HE i (R t M)k Jslxe
Nk g v/a¥ Voo VoPrYREE D OAYIO* /- Y Y MxI
RARE) ey YAy VFR ARRY e W\l ¥ VYA 4 b gl
VIYY vio¥ oy o/-a VIAY 120 VRN VRIY \lAnt (32)3) Sl pdSin yo

S iy 9 S Jloiol s 50l pire o Sy *5**

A


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

dop o Jloiol mha 50 5 CE5 1E 3ke f,y pelie il Jsle b cov g gl
L 45 s ol 55, 5 (81 polic (sl Jolone (3205 | 530 5] s () J3i) 0 I3 st
ol as o)) sgas wali b awglie jo Jg cllas gl cime BB 5L Joloe lo e ol
5 o] ply Byae (Tadayon and Raeisi, 2008) aud) 5 cpdd ()15 4 (¥ Jga) codls
CS i g ol Glocadlad ;0 (g9, pate Coenl 4 azgi S 05 0 g il (l8 el (s,
OIS o 2 s S 1550 (55, 5 o] polie 4 olS Cute Joall nSe (Jidg IS JuSi5 y0 sal
(O Jgoz) Ayl ine aigy elis )| (gdiogy; polie L3k Jsle 5 )kl y90
Sesiae ao s S izl mlaw o Sis s ],.JL Cod dig 0 > olasd il gy jo i olowd
g RS a5 (geb A ol alllS We o gz olaw gl el Sad Gl L (Y Jeoz) ol
Consd 43 65kl 59, a9 VO 490 5l s 3 A aTg ;0 YV/PA g YYIVY polie b i olows o yiies
o 025 0LS (59, 995 axlllas o (Kafi and Keshmiri, 2011) (s oS 5 S5 (Y Jgo) ol

9y i i Jleel bl oo jmalS aigs jo o olaws S s byl o aS wis S ol
STolS 5Ls 9,90 ol rals (Ramroudi ef al., 2011) ol zals G5 0 aliw sloss o il
alS Coge ol Gloy o oBgS 5 Slidlos 5 Jee jo P! Lo a4 il iol) al>ye 4o
Wb oS gz oo Sas i Jleel b (Patra ef al., 1999) ssis co il g alws slosws
gy olaws mals cael aS cunl oals S o5l sladils et ¢ 5 b, Jdo 4 GuelS oyl
Rezvani Moghaddam ) ,s:54,4 5 paie Jlgo, o,55 (Alizadeh et al., 2004) 545 o ails
L @y ,o pz ol gals e ail olw o polée zls «and Nourouzpourn, 2005
B oo slas |y s Sad il
b b g oy my Jlisl mhue o gy g slawd p bgdsen, AL sl J.ul.:
Sga aals b awolie ;0 a5 0b Jeol> ool ol Jgle 5l g j0 o slaws o i () Jgo)
oS sleoslel LSis g ogllas Siami G,k 5l o] pate (Y Jgaz) il Lol aws s YY/
489 S o2, (Ebrahimi and Hassanpour, 2002) sgé o <M j0 aliw slasws (iolidl eels

(O Jgoz) adi o sine digy po yiz sl (gdhey yolie (b Jsle 5 (s k]

Ao


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

5 So5e0gm o, les cails 5o 5 iz y0 als Slawd gy o i slaws g gl Sk s lin -V Jgoo
Gdae y,y polie Lol Jsle 5 55lolyg0 13l o a0y il 5, g ooy wils y as L als

194 7 % 3342, 1, 31
: 3 % : 3 R N |
2y y s ) \ v K & CYR 3
S I L R oo
1) * % 3 A & £ R~
Gs) LS)L.HI 29°
-1AAC VAYC  YEYAD  AYYIiVOa  afib-a \#/-Aa YV/-Aa Iy
\/f¥b VIAAb  ¥</AYD  YAM/AYD  av/vFa VYYD YRIOAD \e.
\ifsFa Y\va  YVs-b o vee/-ec d-/A¥a VV/-db YYIVYD V0
b gdnefy (b slows
\/vda \/YYa  YY¥/¥Ab  AYYVYva d-/vva V00 Yo Ya Fe
\/ffa VVda  YV/YFb  AYYIVAA AANYa \WYAYD vorsra Zn
\/vda \/YYa  ¥Y/fya AY-/\da \--/ffa \Y/AAab  v#/vva Fe +Zn
\I\$b \ofb  ¥-/a-b  YouisYb  #EIEYD VV/AYD  YYIO-b Control

Slasals siz g0l bl p (g ylel glas w8l cotimd S i By SO 40 JBlas gt 0,0 a5 ‘SJLQL).&L.A*

Bl o oy iy g Ho Sl

(nl 052 LV Jouz) cd,5 (13 Sas s J.».)L: R I H AR L Z S H RN e
Tavakkoli ) Ju; WS¢ 5,15 & (Y Jouz) wo 5 > j0 als slaws il cel Sz o5
alaly 4 el [zals cde 4 wilgs o (S 35 51,0 als slaws zelS «(Zeinali, 2002
Seghatol ) I,San 5 oVl ads il ails ol 5 al> e )0 jwsid g oS S mhaw ialS
059 OeelS g aligm 0wl slaws ralS cel Sis s oS wols olas (Bslami et al., 2007
G 033 5 digy 0 Al olaed gy yo g olaed S ol il L oogd e ails i
(Ahmadian, 2004) Wb o ol

b b e oy S il maw o gm0 als sl bsdaey, 5L Jslore ).,.)La
a (¥ Jouz) wd Jol> (55 5 ool (2l dsle Gl 5l 2z 5o als sl i () J5oz)
Al o &ls olass oy s o 0wl oL o (Ramroudi ef al., 2011) |, Saa § 350, (5,155
ol s @y 2] 5 (59, 2l Jsle ]

Jloso! o 53 52z 50 als Slass p s3ke ) polie (A5l 5 5)lol 90 S e 3G
Sl b s)lel 59, @ 90 5l 5 o 4l slaw it () Jguz) 0yl xe sy
Gl L el cess 4y glie ) pobie (L sl pas 5 sikal 55, V0 590 51 T (yeS 5 00l

A


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

US5) ol oo G2l oyls sine jeb & yiz o ails sl el b 3l Jsbe 13l o Lol alols
QO

Bs1 Dy, ﬁds)soﬂ-‘ B sl
a

cd ab

o ails slaad

=
o
TR T T

39,0 SN 39,18

nSJL:‘.T Jeolsh

s 05 oL iz o ails olawi oyl 530 5 55, 5 ool dken polie (LBLJslme iiSen-) S

Jiol s o ails Jlia 35 » bl iSem 2 5 (Bl slne (S 25 3L ails 38 (59
a 9o 3l Al e (s i a5 ol LiS oSl analie () Jsaz) WS s (e oy Sy
raie oM le b sl 53,10 550 5 0T S 5 (555 5 onl el (o2l sle b sl 5,
lold ol L aindlas SouS b )l sme Dol 59, V0 9 & ikl Jolsd sl Cans 4 ol
2 oley o (i A5 (Y JSE) ol mals |y als Sl s 95 5 0ol el (Bl sl oL
20,5 oo ladils ol S Al 0 g 0,90 (] Dow Jeb juelS el e ja
sl o (Sas 15 51 ,e b e 59 (2els (Tarumingkeng and Coto, 2003)
Heidari and ) ol 5 5,45 5 (Abulhashem ef al., 1998) | Ken ¢ pilagl aoz 5l o] Koo
5 Srwsd glaanld o el g 55, polie (R 4 azg b cul oad )15 (Asad, 1998
Sl oals Lgas il Gl 059 Gl o yaie g0 Gl 05 (S sbolue gess
«(Chaves et al., 2002) Ko ¢ 35> 5,155 4 (Sheshbahreh and Movahhedi, 2012)
e Rl L Lol Codgame cle a4 Glopsd slge oS> ralS L S an
S Gl b s e 0,38 oo 3l Al Jlim g s b 50 daS (it
5 955 (0 dgame bS53 g9y 5 @l polie JUl (Sis e 4y ol Cyvgazme 5 (sl S Slge

b (oo RalS Al 58 (5

AY


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

as wols lis pass oS o 55 (Hemantaranjan and Garg, 1988) 5,5 4 <l lilea
35 4l e 5 (Rl czse 55, 5 ool plyt ran

B oal O, By, s 0l Duaals

a
ab a ab b b ab

(p5) 415 132 53

39,0 SITAN 1o

okl Jolsi

e 05 LS &l e (g (S8 5 5 59y 9 o8] sdken; polie (b sloe (Sl Y S

355bos Wl GiSemp 5 sdhone; polie (B slme (Si5 5 il 1Sy olam 8 Ko
S S o (SlaenSiles dnlie (F J3u) s ixo as Sy Jlato] b 5 S
el 39y 590 31 Seiglen 0 Shes (i 4 ols (Lad (gdie ; polis Bl Jsle 5 (St
s 31, polie LB Jslme poe b )lal 55, VO 90 5l T o ieS 5 59y paie (Bl ske b
il 5 SKis 5 b o8 Syidan o, Shee Sslite Jarll oS ¥ S5 ] o,
e 3l Jslomo 5 (8 el Glihe Jolyh o5 S g5 e sggame 5 amde oS |y asiiey,
L5, @ bl o9 50 Gl eyt Jg sols (raliil sl 4 cond ) Sygslse o 8os w5,
el g a5 S g G L (53 paie b ol (55, e (il Jlns
o 05 o Sis s (Sharafi ef al., 2000) 0sis o S350 0 ,Slos g (uloga Liul3dl
30 b S v ohig 4 Sy olaws o o,8 ALl olaw g gl )| olS iug, drwed alS
oLS o Sis oole zals il als Sas sole coilil Csp 5 oLF (55imgid oUlsi camss
0ealS L5 oal oapl pieis ds el 5l AL gl e sbml S ol gals cley oS <=
Lawler and ) 5,5 5 Jg¥ (Daneshian, 1990) coul g0 () 5l oS5 b g jwsns oIS
Wlgs oo So5glgm 0,8ee ialS (Ol 558 i Lyl o a5 axsls bl (Cornic, 2002
S g sgrame > 03l oS 5y gl el S (3L 5 sk oll i aals Lo

M


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

5 Bl 55 58 JubsylS e 5 Sleis, Colan IS iz 5 55aS Al gt ke
as’ ol lzs (Khalili Mahale and Roshdi, 2008) o, 5 ale L5 iolesl ol

2855 e 3 Julo 0 Vil o 355 e S St osle il sl (s, pmie 5 Jslns
b sa gl Ldg)ls ol Gl 45 s s sl sl Sl Jgaisl (y30 )92 5 S by IS
335 (0 il 0 Sles g SiS ool sdgi rge pal (pl &5 oud Fiwgid pliee il corge
3 So5edem o, Slas a5 ols olas (Brenan, 2001) L, (Hemantaranjan and Grag, 1988)

G5l epesd i3l 5 Judo)lS s o mait Sl (S n 58l s & 59, sleasS Bpan b puiS
il

3000 - B ool Oy, Q500 Ouals
2800 - 1
2600 4 ¢
2400 | BBE
2200

2000

1800 -
1600
1400 -
1200 -|
1000 -
800
600
400 A
200

C c

(ke/h) Sy3slpe 5,5 0oe

SITAN

syt
b S 5 5 535 5 O8] (sdiaiey ol o2 Jobme (oY IS

e 025 0 SG3ela

Jlis! mhaw )3 i 3, polie o8b Jolone 5 (Sid i il coo ails o Sl 1ails 8 ySlhos
O oS s il 395 @ oo 5l ails 0 ,Shee Gl it (¥ Jgaz) o gime o ys S
Olee GBS 028 jlo 5 g ey 1l (F Jgaz) wol s 4 )l 555 10 90 5l
2 o Skes mals jo Jodo Jelge ) ady; ad, Grals Gl e of Gl rels 5 glaigs; colus
g ywgid e (JolS g Lol luls o (Gonzalez, 2005) wiloos aslis Sas (i Ll

Sole o g ails g9 cails (b Sy IR G sk 5l At )3 g 4Bl alidl 03,9 Slge wdos

A


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

Farrokhinia ) ;l,5e g L5 5% 3,155 4 (Palmer et al., 1995) wb o Sial38l o) o Sles
Fiwgid Gl g ladie ) o A 4z 50 9 S ol zalS L olS o Sis a5 (et al., 2011
3 Slae 2l zge o5 (s3m ) abgye sloanl g el laclled (05 Sl 5 s S
s 35 IS s 5 e 5 S iy o 4 (S 5 Jlael L sp e 4
(Farnia et al., 2006) wb o [uols als o Sloe
ol s e i Joboa b &l 8 Slac iy 45 ol LS (F Jyir) LosSibs el

obJslore pac 3l Ol Olme o pieS g cadls Giolidl aus o Vo sgas sals b dwslie jo a5 ol
oLS (g9, 995 uiizs o (Thalooth ef al., 2006) l,5en 5 &gb .owl Cawd 4 Gdan 3, yolie
e il o, Shas e 1 Si5 A5 Ll 5o (o3 Bl Jslme o WS oMl il
6335 s 5 ALDIS ES 10 00,5 Ay fufign Clu 0 (g9, paie 0,5 Lo (Marshner, 1995)
Bybordi and ) SsSle g (69,50b 05 o ails LS5 5 00,5 il Cmge a5 ou plasl oyl o
als o Shee s ls sne 3l )l (53, pare 5L sle a5 wsls oLis 55 (Malakouti, 2007
J9oz) ati )l (gxe ails 5 Slas pr gdhe oy polie (3L sle 5 okl j50 (S o0 il e
¥

S gl o by (als p lasdinn, SSbsle 5 (Sad i b el Al
1ol S 5 bl 595 @i 590 5l cutlop (asls (al8l o it (Fgaz) wd o gine wo )y
Ramroudi ef al., ) ;Ko 5 6990, (5,155 4 (F Jgoz) sl cawd 4 g Lol 59, Vo 90
SalS 1y T s aS wel cass a4y JolS (6 Lol 005, 51 05,0l o cilo p asls op 5YL (2011
535 SIS s 4 (Kid s Jleel bz ails 3,Slas &) Cond Saiglam 3Skes it
Ol el i (Sojgln o Slee ol 4 Cand GRalS (nl 5wl ge palS wls o Slee il
Gl sy Pl 035 Jaad (Sis A5 ax e g b el oy asls o,
Seghatol Eslami ef al., ) )|,Se2 g lwVlais (Farnia ef al., 2000) aas o lis (5 i
los S a8l polie gl Sis a5 5l cou cuils p asls Lals b alyly s 55 (2007
S35 5 081 el (Bl slne b cdls y pasly (i a5 3l i (F Jguz) lagraSils amlie
pac 5l ol e cppeS g el il so e cuie sga sals b awslie o a5 0b Jol>
by o8y Ol gdieg, polie b sl waal Cuss 4y 3ie 5y, polie (LS5l
S slme alley 3,5 8 il o e e by s o Shae il Jy ol sl
yolie Bras b cliloy ezl (ilpl .clls clley ozl n oliwas W56 gdase 5, olic
o &y (S yihngth Slga JUI )3 (s3ke 1oy polic azg BB (N 3T saims i (s3ke 1,

Q.


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

Shabanzadeh and Galavi, ) ssl5 4 ooljLeis ((Yarnia et al., 2009) sl slo 55 slapla]
sy ypobe Lol (3l Jolne jlexs 5l ailsoliw jo clls y (aSld 0 VL o5 aals oLy 2011
3y polie (Bhslme g solal j9o S emy el Cass 4 aali e 5l Gl (neS 5 s3ae
(¥ o) s )‘0(52..:.0 Sl amll g gdse
38kee 5 a0 p shang; polie G2l sl 5 Sis 25 b s uilil 0 Sos 3 w00
g i kel 59,10 590 5145 (5y5ba (Y Jgaz) ad ls gime a0 jo o mhaw ) il
OLSen 5 g2 (F Jgaz) ael caws a (uill 080kae 5 o) (530S )kl 595 @i 0
W i il jo il e ol 4 a5 Jleel a5 WS Lo (Arazmjou et al., 2010)
als 0 bl Gliee a5 0,5 (5,155 amas| olS (59, iz o (Salmasi, 2001) wleles
«(Ahmadian et al., 2010) ;,Ken § Lol .cuils Bpas Of jloke b wSe alal; ygund]
5 > e 025 89 (S G b Co Gl aope Rl e elie @l
Safikhani et al., ) o)|,Sen 5 S a0 oy, o (Hassani and Omidbeigi, 2002) Kool
Ailos ST 18 s ol pgyls oLS 0 (2007

S5 raie b Bl Jslne & Logsyn Gl (i 45 ol 55 (F Jgaz) Lol eyl
g s ol asye YT ulel 0,8les 5 do 0V Y uilel ss o wals b awslas o a5 oy
sl 5150 (FUsaz) el Caws &y (sdie 3, polie il slme pac b ()T (liae S
Heidari ) cél iolidl bl o,Slae 5 5 il im0 ¢ Jald gliss olS (59, (gdse 3, polic
ol 3)Sles 5 aoys p gdhe oy pole B slxe 5 s)lnl 50 (RS et al, 2008
AV Jgaz) ais o gise

OBl s (S GBS ey 2l 50 &5 ST g oe sl Cansdy S 4 axgi L
O 45 (59, 9 ol alex 5l (s polie (LBL sle b ad w0 olS 3 Slee 5 (sah) Dlogas
oxge p i Ll o olS jo (sl Gulel Ba> 5 cendplie gloans] b (6555001 50 coge
lyp olply all ails i Lalyl 0 65 Jsd BB ol 5 o Slee siitudlys (ol il
@ Cwglie )0 Wlgiee Grolie iz SALsloe ((SiS 5 pae SIS (S Bl ol
a5l il 5 5o 285 LS Sas

Y


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

&b

Abulhashem L., Amin Majumdar M.N., Abdul Hamid N., Hossain M. 1998.
Effects of drought stress on seed yield, yield attributes growth, cell membrane
stability and gas exchange of synthesized (Brassica napus L.). Journal of
Agronomy and Crop Science, 180: 129-136.

Ahmadian A. 2004. Effect of irrigation frequency and manure on yield and quality
of cumin. MSc Thesis, College of Agriculture, University of Zabol. (In
Persian).

Ahmadian A., Ghanbari A., Galavi M., Siasar B. Arazmjou A. 2010. Effect of
irrigation regimes and manure on the nutrient content, chemical composition
and essential oil of cumin. Journal of Crop and Weeds Ecophysiology, 16: 83-
94. (In Persian).

Alizadeh A., Tavvosi M., Inanlou M. Nassiri, M. 2004. Effect of different
irrigation regimes on the yield and yield components of cumin. Journal of
Agricultural Research, 1: 1-8. (In Persian).

Arazmjou A., Haidari M. Ghanbari A. 2010. Effects of water stress and manure on
yield and quality of chamomile. Iranian Journal of Crop Sciences, 2(12):100-
111. (In Persian).

Babaeian M., Haidari M. Ghanbari A. 2010. Effects of water stress and foliar
microelements application on physiological characteristics and nutrient uptake
in sunflower (Helianthosannus L). Journal of Agricultural Science, 12(4): 377-
391. (In Persian).

Brenan R.F. 2001. Residual value of Zinc fertilizer for production of wheat.
Australia Journal of Experimental Agriculture, 41: 541-547.

Bybordi A., Malakouti M.J. 2007. Effects of zinc fertilizer on the yield and quality
of two winter varieties of canola. Zinc crops, International Congress of
Improving Crop Production and Human Health, 24— 26 May, Istanbul, Turkey.

Chaves M.M., Maroco J.P., Periera S., Rodrigues M.L., Ricarddo C.P.P., Osorio
M.L., Carvalho I., Faria T., Pinheiro C. 2002. How plants cope with water stress in
the field? Photosynthesis and Growth. Journal of Trace Elements in Medicine and
Biology, 98: 907-916.

Carruba A., La Torre R., Matranga A. 2002. Cultivation trials of some aromatic
and Medicinal Plants in a Semiarid Mediterranean Environment. Proceeding of
an International Conference on MAP. Acta Horticulture, 576: 207-213.

Daneshian J. 1990. Investigate the physiological effects of water stress in soybean.
Ph.D Thesis, Islamic Azad University, Science and Research Branch. (In
Persian).

Ebrahimi M., Hassanpour A. 2002. Compare among early and late varieties of
corn using iron and zinc spraying and different planting dates in Fars. Seventh
Congress of Agriculture. (In Persian).

Yy


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

Farnia A., Nourmohammadi Gh., Naderi A., Darvish F. MajidiHarvan A. 2006.
Effects of drought stress and strain of the bacterium Brady rhizobium japonicum
on yield and its related traits in soybean in Boroojerd. Iranian Journal of Crop
Sciences. 8 (3): 201-214. (In Persian).

Farrokhinia M., Roshdi M., PasebanEslam B., Sasandoust R. 2011. Evaluation of
some physiological characteristics on yield of spring safflower under water
stress. Iranian Journal of Crop Sciences, 42(3): 545-553. (In Persian).

Fayyaz M., Zare S. Ashori P. 2011. Identification and distribution of
pharmaceutical and industrial crops of Chaharmahal-va-Bakhtiari province,
Institute of Forests and Rangelands Research. (In Persian).

Gonzalez A.M. 2005. Physiological responses of tagasaste to a progressive drought
in its native environment on the Canary Islands. Environmental and
Experimental Botany, 53: 195-204.

Hassani A., Omidbeigi R. 2002. Effects of water stress on some morphological,
physiological and metabolic characteristics of basil. Journal of Agricultural
Sciences, 3: 47-59. (In Persian).

Heidari F., Zehtab S., Javanshir A., Aliari H., Dadpour M. 2008. The effect of
micronutrients consumption and plant density on yield and essential oil of
peppermint (Menthapiperita L.). Journal of Medicinal and Aromatic Plants
Research, 24(1): 9-19. (In Persian).

Heidari H.M., Asad M.T. 1998. Effect of irrigation regimes, nitrogen fertilizer and
plant density on grain yield of sunflower varieties in Arsanjan. Proceedings of
the Congress of Iran, 45-41. (In Persian).

Hemantaranjan A., Garg O.K. 1988. Iron and zinc fertilization with reference to
the grain quality of (Triticum aestivum L.). Journal of Plant Nutrition,11: 1439-
1450.

Kafi M., Keshmiri A. 2011. Study of yield in landraces and cultivars of Hindi
cumin (Cuminum cyminum) in dry and saline conditions. Journal of
Horticultural Science, 25 (3): 327-334. (In Persian)

Kafi M., RashedMohassel M., Kouchaki A.R., Mollafilabi A. 2002. Cumin:
Production and Processing Technology. Ferdowsi University of Mashhad Press.
pp 78-73. (In Persian).

KhaliliMahale J., Roshdi M. 2008. Effect of foliar application of micronutrients on
yield and quality of silage corn. Journal of Seed and Plant, 24: 281-293. (In
Persian).

Lawler D.W. Cornic G. 2002. Photosynthetic carbon assimilation and associated
metabolism in relation to water deficit in higher plants. Journal Plant Cell and
Environment, 25: 275-294.

Liu F., Andersen M.N. Jensen C.R. 2004. Root signal controls pod growth in
drought-stressed soybean during the critical, abortion-sensitive phase of pod
development. Field Crops Research, 85:159-166.

ay


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

(Cuminum cyminum L.) s 055 3,50 51521 95 5los 3 (Swid i andlle

Marschner H. 1995. Mineral nutrition of higher plants. (2™ Ed.), Academic Press
Inc., London, 347-364.

Monakhova O.F., Chernyadev L.I. 2002. Protective role of kartolin- 4 in wheat
plants exposed to soil drought. Applied and Environmental Microbiology, 38:
373-380.

Nayyar H., Gupta D. 2006. Differential sensitivity of C3 and C4 plants to water
deficit stress. Association with oxidative stress and antioxidants. Journal
Environmental and Experimental Botany, 58: 106-113.

Palmer J., Dunphy E., Reese P. 1995. Managing drought- stressed soybeans in the
Southeat. North Carolina Cooperative Extension Service as Publication Number
AG-19-12

Patra D.D., Anwar M., Singh S., Prasad A., Singh D.V. 1999. Aromatic and
medicinal plants for salt and moisture stress condition. Recent advances in
management of arid ecosystem. Proceeding of Symposium Held in Indiam,
March, pp. 347-350.

Ramroudi M., KeikhZhaleh M., Galavi M., SeghaEslami M., Baradaran R. 2011.
Effect of foliar application of micro-nutrients and irrigation regimes on yield
and quality psyllium. Journal of Agricultural Ecology, 3: 219-226. (In Persian).

Safikhani F., HeidariSharifabad H., Siadat S.A., SharifiAshorabadi A.,
Seyednezhad S.M., Abbaszadeh B. 2007. Effect of drought stress on
physiological characteristics and essential oil yield of badrshbi. Journal of
Medicinal and Aromatic Plants Research, 23 (1): 86-99. (In Persian).

Salmasi Z. 2001. Physiological effects of planting date and irrigation on growth,
yield, essential oil of anise. PhD Thesis, Faculty of Agriculture, University of
Tabriz. (In Persian).

SeghatolEslami M., Kafi M., MajidiHarvan A., Nourmohammadi G.H., Darvishi F.
2007. Effect of drought stress at different growth stages on yield and water use
efficiency of five proso millet in Southern Khorasan. Journal of Science and
Technology in Agriculture and Natural Resources, 1: 215-225. (In Persian).

Shabanzadeh Sh., Galavi M. 2011. Effect of foliar application of micronutrients
and irrigation on agronomic traits and yield of Nigella sativa. Journal of
Environmental Stresses on Agronomic Sciences, 4 (1): 2-9. (In Persian).

Sharafi S., Tajbakhsh M., Majidi M., Mirzapour A. 2000. Effects of iron and zinc
on yield, protein content and nutritional balance in two varieties of corn. Water
and Soil, 12(1): 85-94. (In Persian).

Sheshbahreh M., Movahhedi M. 2012. Effect of foliar application of iron and zinc
on seed vigor of soybean grown under drought conditions. Electronics Journal
of Crop Production, 5 (1): 19-33. (In Persian).

Soleimani A., Firouzi M., Narenjani L. 2011. Effect of foliar application of
micronutrients on some physiological factors affecting growth and dry matter

¢


http://arpe.gonbad.ac.ir/article-1-90-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-07 ]

AV 5l qogm 0)lons gl 0593 | (ALS (559092 543951 (62 2)8 Slidod 4y il

yield of forage corn. Iranian Journal of Field Crop Research, 9(3): 340-347. (In
Persian).

Tadayon A., Raeisi F. 2008. Reactions of sainfoin accessions to foliar application
of nitrogen, iron and zinc in cold climates of Chaharmahal-va-Bakhtiari. Iranian
Journal of Field Crop Research, 6(1): 41-48. (In Persian).

Tarumingkeng, R.C. Coto Z. 2003. Effect of drought stress on growth and yield of
soybean. Kisman Science Philosopy PPs 702, Term paper, Graduate School,
Borgor Agricultural University (Institut Ppertanian Bogor).

Tavakkoli Zeinali A. 2002. The effect of irrigation cessation at different growth
stages on yield and its components in safflower seed. M.Sc. Thesis, Tehran
University, 120 p. (In Persian).

Thalooth M., Tawfik M., Magda Mohamed H. 2006.Acomparative study on the
effect of foliar application of zinc, potassium and magnesium on growth, yield
and some chemical constituents of mungbean plants growth under water stress
conditions. World Journal of Agricultural Sciences, 2:37-46.

Yarnia M., Farajizade A., Rezaei F., Ahmadzade F., Noubari N. 2009. Effect of
micronutrients on beet production. Journal of Agricultural Science, 10: 26-38.
(In Persian).

Q0


http://arpe.gonbad.ac.ir/article-1-90-en.html

a1

[ £0-2T-G20z uo JrJe-pequobi-ad.e woiy papeojumod ]


http://arpe.gonbad.ac.ir/article-1-90-en.html
http://www.tcpdf.org

