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Abstract

Plants with a variety of environmental stresses encountered
in the course of life. These stresses are likely to limit
growth and survival of plants. Drought stress is one of the
most important environmental stresses limiting the
economic exploitation of land for the production of plants.
In order to evaluate of effect drought stress and ascorbic
acid on yield and growth parameters of Cumin (cuminum
cyminum L.) a greenhouse experiment was conducted as
factorial arrangement based on Completely Randomized
Design (CRD) with three replications in the greenhouse of
Islamic Azad University of Jiroft in 2014. The first factor
consisted of four concentration of ascorbic acid (0, 0.01,0.1
and 0.5 mM) and the second factor consisted of three levels
of drought stress (irrigation at field capacity, drought stress
medium with 2/3 field capacity and severe drought 1/3 field
capacity).Results showed that drought stress decreased root
length, stem length, protein and chlorophyll content and a
significant increase in soluble sugars and proline. The
highest effect of drought stress on the traits was obtained in
severe stress. Ascorbic acid with antioxidant properties can
reduce the damage caused by stress on plants and the
concentrations of 0.1 and 0.5 mM ascorbic acid had the
greatest effect on drought stress.

Key words: Cumin, Morphological and Physiological
Characteristics, Protein, Proline, Stress

Ol (gostd sy 5 olS walilas
VST s T ajlad 00 6555 T4 JL

oS>

ol A8 i e il g e (Sla 5 p1I L Dl 050 50 olls
5 S Sl AS e spda |y OLalS gL 5 ged eild b i
55 alaal ($5ls o e 5 A5 0 diS s soe aes Sla IS S e
3 S T Ol skt 4 g bl al 3 Sl e OlalS
G ot 13 oS 5 Shee 5 iy Sl pant Sy Sl A
23 Ol L e Sl b B o o sSU e 4 s
Jele s plol AT Sl s 2y Al oSl sl3T oKl bl
5 OV o /0 507N /o) o) Sy Sl il o £ Lol Ul
POl A5 s S b a3 5l (K 15 e a o e
@B o (s Cad BT L s 25 5 ey o b YP L ol
Wl Jyb iy, Jsb s gan S28lS Lo ge S 25 S sl 0L
s 5 sl Sl b sme (I8 L5 IS Sls (B jlds
2 o 2o Sl S s (S R i 30 S e oS
ST as el il b S Sl denl S Jol i i
Cble 5 oaps olS wen,ly S5 5 AU Sl LalS G e Ll e
G ol B i S Sl el Vg s /0 50 la
il Ses

38 Sl G o R s sy iR LS
S5z

Ol gosbtd sy 5 oLS aalllas
N=YY e & ojlad 0 6555 Y44 Lo



mailto:amin_4156@yahoo.com
mailto:mohammadvakili72@yahoo.com
mailto:amin_4156@yahoo.com
mailto:mohammadvakili72@yahoo.com

1799 spguw 0)lais sp00 il 0,90 ol 5)9l8 Conssj g olS dolilas \Y

ool i dlys oo e Sl L (Sl
(Larcher, 2001) xS o ((Saoley Jom) oo
) S 25 o R8T G sl el (S
Gl 3 lee (g wble o 5 Al
2 e ] Opldnst Gl (S sk
Sl gl ehs B by O il L g pdudsis
Wy L oobls L, ol 5> (Chen et al, 2007)
Lo 555,08 5 Jub OS5 o glaS] ol oS 5
e Gadlsly plp 50 o Jsle slasltle )
Bettaieh ) acS o cladls (i Loyl 3 ys edd A 5
Al .(et al., 2010; Bhatt and Srinivasa-Rao, 2005
S ol 5l S 5 € el b Sy ST
55 5T SISty clles 2alS 5 sles b il e
Sle pslie 54 Cud oS (A5 b el
Cuminum  ole oU L e o5 .(Smironoff, 1996)
Wl Apiaceae ool gl 3l ol LS cyminum L.
Lodle bl ghls & Goge 2 @) S5 05k Gl
o pd O Al e ol aw a8 5 by Sl
b sy dsb o 10 el ol i alS e
Karimi-) 5,15 55 35 6 5 cle Ol > o sb,
Ot Se S okl ) (Afshar et al., 2014
o) Slosar ple 5o Shee ool b
5 s KoKl deal man G cpl s 5,0
IR 3 i A 4 e slie bl Sy (S
Gl sl Sns o SeosSel ded b

Ohlust Jall e 50 Sidssd 5 SSosls e

OIS 5 e
5 Ay &S cd e Lile S sdes O 558
Gaxg boyass 03 b cos | Ol s Shes
CiS 5 e Sl 5 s Came 0533 5y, L)
2 gME e W5 (i 5 Ms 4 sl 0llS
Mohammadi, ) ol o35 T K3l aal acs Ls
53 Jle s 2 e YOu Sk ke sze L 000 (2011
ol el sl Oler Sl GbLe o e
OS5 O3k S (gls Ol e 520 w0 Ol 0l 25
Mohammadi, ). ,ls 1 3 i and 5 S ble s
el el Ol s 4 o Lds (2011
SRS s o ol ol gl il 5 Sl
2 S T ke S spE e sl s S22
! Al oS Ll sl Salysge 5 s
Ol Gieml Jlasl (s s 1 s Kly e Ll 2
2 elS bug S8 Of O pde 5 st slas s
5 e (Zhu, 2002) w1 Gl Gas oS slas:
33 A Ol 5peS 4 i STy 5 el
e tlie Ll (05 b o ) sk iy 5 ulel
S B B e Y
Lo gasn Jsho J51s 53 Usbomo slp0 clile s 0
f sl Gl STy e 355 e sl b 0y cbl
o AVl 5 33,8 o Je 3 (SOS s S 5 s
(Larcher, 2001) .5 o 55, Jsbe WD
Gl oysn b ablis 55 olS LIy Six 4 Cuslis
St pae DL e sl 0l el Sis

Sobal) W3l e etb a1y O Jeilyy 2alS



J%ij &)\ﬁfﬁbb J.;-U u"'L"‘")"ﬁ"\‘;‘LSJ.“; O)‘u\J‘
E) Bates uf”)) u‘"L’”"J” g.fl’bj’i. )\.,\.E.A LSJ; oj\.,\}\
SIS Jol s 23S s (1973) 0K
F O3 eSS s S S e Gan oM S
L83 o d G n Ol s S ALl 5 o
Olsme 5,5 o3lLl sl .(Bradford, 1976) ai acsl>ws
Ad o esladl vs/}ay Uj’)J )‘ d)l;m 6[.& A3
sle 035, Ol 6,5 olul 6l .(Somogy, 1952)
oslaial 5,40 (1987) Lichtenthaler s, sy 5
e aaly 5l eslimal U la 6385, clle 5 @58 13

5 S sl 5

Chla= (12-25A663.2'2-79A646.8)
Chilb= (21-21A646.8'5- 1A663.2)

gl s JosSt Sose & bl igobl Olles
Gl o3l 03 el LSS e b sl SLIS b
Sype VV i SPSS Il o5 5l eslinad L ol
ol 5 e S0ls aglie B S 15 (bl a
5 el 23 0 a3 (STl (gl wials dior O g
LA ey EXcEl 15 5L Ll ge

o g s

o s Slhe Guboly g Sl Jel sl
Lol 5 Sa 0 Saa ol olis (YJsue)
el Sl e ey 390 Slis den 3 Sy Sl
lasles S0k aslin 5l ol ol il G )
SoosSal deml b (St i (iSan 48 sl OLES
O USE) cdls ) Jb » ols e Dl 3G
bl d s alyy Jsb it &S das e 0L w8

el S s b b LIS Ok

ooR 205 e o pl olS 3 (KA RS 1 E6
255515

s Al

Clemson  az iy jew o 03 olS lasdy (Guios ) 5o
03 Olgral S 0L oS 8 5l el 4 Spineless
i Sl e ST plil s ks 4 ol
JoosSt e 4 il s o ol Sl
SIS s LSS e b sl SLlS oA B s
oy Gty ool sl oKiils Slidss
ol ol Lok L3 s, S OIS 5 cus vay
Gls Ay 5 e Ldd bl alS e lie Uyl
bl malS sus b OlS a OLS sluss L,
S 55l el Hles G 45,0 V0 OIS (e oyl
S U=e/0 s az=r/) @=r /) ca1=-cla—~)L@z: 33
Copo a0 LSde palie () Jsd)as S 13 Ve
o5 dlsl s Jhesl 0LLS lalS sy (S !
o e e sl S s Sl e Sis
el S biTaes e cd b us s ool (S
LdE 25 s bm (V) el c b YT L ool
el DS (555 b= CIYTIT) o5 S b VY L
GNP 5050 5SS P S ns (Vsar)as 8
S0l e« s IS Olsse s Olsze e Ll
238 15 addllas 3 Bl Jgb 5 ado) Jsb oJ sl
sl Gl B olS aiy 5l 6l dgb (65 o3Il gl
bl s a5 o3l 6 ek S b by
wios dsb S o3l gl s 1S el Al
Grocke B8 Lt ey aly; S5 LS wa



1799 P9 o)[o..dfv ‘,o.‘w).:é 0,99 ‘Q//:'/J)ju Cend S 9 olS dolilas \ ¥

A dals oS 4 cad as sl sl ca
Aol Lot Dlas OLLS 3 J e A3 e o i
2 S e Ve ke /) S sSl
Lol pls Lo (0 SE) s aespe LB BV e
e asype b b WY Sas i L S sSl
OUSE) ol aals ols e Galsdl 1 S s
Lol slesd OLLS @ bgje s Slie o 2l
o olS e @ bgrse S 5 S Sl A
sl LB W sl 4 (Sar s Byl s

V5

e el ol s w0 Ve e +/0 Sy Sl
Aol Lol Hlad Gla Sy s 4 bg e Bl Jgb
sgassye Sob b Ll s Ve e 00 Sy S
S gla Sy Wl by bl b S
Al b eddplad 5 asnpe SBB VY SUs
SiSan (YK e Vs e ) Sy
b sa Lo IS Olpe » S sSal dsl 5 (S 25
2 S g G 0355 Olse it 25l e
S5Ok Bl s S Sl el gk s
DL S (5 Y sl JS8) db Lol (45,30 o )
s e 05805 Ul RalS > (Si 5 e e
g U VO VOV P O [ 7

Ll gyl (e - Jyr
Table 1 - Abbreviations of treatments

ol cade

Sl o

ai
az
as
ay
by
b
bs

S Sl
) SpsSnl
Y Sy Sl
210 Sy Sl Ao
s e b
5 b B YT Il 4 S
oy ad BN il g Sis

o 025 08 0d (658 3 Do Ky 3Kl ol 5 (K2 25 ST (Dl o K)o yls 5 Y Jgo
Table 2- Analysis of variance (Mean Squares) Effects of drought stress and ascorbic acid on the measured traits of cumin

Jsb slaas 4
_ Sl dsb Jiis Jsb Jssa s OS5 : Syt e
ais, Jsls 3l
vy SaVALY VORY Al AL VAAY A AN v Sy 55 dd
N VAP Voy®® oy AL g v v I
\/Y’\/‘Hy ./.\Aa‘s%ﬁ \/'V\ £y ./\_\e{; \T“/\ £y /~.\ £y ./.r & 1 &)jgwj "\:““Xw< .
/AT VAR oYY o/ VAN /e /e Yi [
Iy .
\¥/Y \YA At q \\% VE/Y 14/0 B (AN’ v

)lo‘;'.-.a,_.'ﬁn's R @}M)J\SJ,JLQ-"ICE—&)JJ‘J‘;‘“*J**



\O .. g&%&}xuidrw/éLfsiﬁwJLJLﬁuxggﬁ s

(feiladly o

azb3 j5p2

alb3 sab3
a3b3 _4qp2 a2bl L1p1
a3b1l

23b2  aabi L4po
S sl Al g (SSBA jlad

adyy dgb Sy Sl bl 5 K25 23 ey — ) S
Fig 1 - Interaction of drought stress and ascorbic acid on root length

(N

a2Zb2 Sop3 21b3

a4b3 Lq1p2
4b2
a azbl a3p1 4,5 b1
S aFe) ) g SOEA e azb2 g4pa

Wlo ob K)ol el 5 (S 5 JiSen 5 - SS
Fig 2 - Interaction of drought stress and ascorbic acid on stem length

(703505 205 o) 2oy 8
o r N w » WV @ N

a2b331b3
adb333p=
a3b2 5op2
adb2

||

7
adbl 4oph a3b1l

alb2 ,91p1

oSl ) 5 SdA e

A Jo IS e Sty Sl ol 5 (K25 25 Sen y T K3
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Fig 5 - Interaction of drought stress and ascorbic acid on the amount of soluble sugars
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Fig 6- Interaction of drought stress and ascorbic acid on proline content
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