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Table 1. Chemical and physical analysis of soil of the experimental site
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Table 2. Analysis of variance for various traits in black cumin ecotypes under complete irrigation and end season
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Table 3. Change in mean of various traits of black cumin ecotypes under complete irrigation and drought stress
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Table 4. Mean of studied traits in black cumin ecotypes in the average complete irrigation and drought stress
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Figure 1. Means of different black cumin ecotypes under normal and drought stress at flowering stage for (A) number of grains per follicle, (B) 1000-grain yield, (C)
plant height (D), plant dry weight, and (E) capsule dry weight
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Table 5. Correlation coefficients among the studied traits in black cumin ecotypes in the full irrigation condition (below the diagonal) and under drought stress condition (on

the diagonal)

Bl s OFer ( ;;i ) a8 s s “3”" M}’” sy pasls il oSlee 6‘“:;” s s s Jﬁ jl”“ » 3’;1*” “’L::lj‘ il i) y9e Slio
—eJv¥ /DA ) -JoA Jo- -IAY e -/a¥ -IAY <A -V N Vo (1) gy glis)
—-/¥o —I5¥ oo Y JIv¥ ye* iV vt A IAR® e Ao /%0 S PRI

A -8 —/-5 “IeA -1OA A IV N VA -5\ Ao -Jav SIvY* JgwsS 3 &l las

AL - JvY Y NS o[+A -I55” n n o Ves -$2 -I£Y A Ggp 33 JoyuS a5
AN —-I¥ -y -/¥Y oIy -[av** A o[AY* Voo -IsY AN -y * SIVNE &l 52 559
/oy — IV -1oA v I8 v v Vo v Nt N7y N -[a0™* g KBS g
—JfY —-Jo¥ -I¥0 -JoA -Ivy AT Ve -faa* AT I A NN -Ja¥* ails 5, Sles
ERAlS SAL VAN </¥Y o[¥Y \ - AR -Iv¥* -[ay*? -Ivy* -Ive* AT Y/ caslyy pasls

</0 AN Al A Voo NN AT <IYA™ AV .08 -Ivs* -I50 -1V JgS S5 39

—./5a — AT v Ao <IfA ¥y NN N/ <I¥A I5Y -Jof Jo¥ v oS s

A —e/vy? Voo oA <A -[oA -fya* <IVA*? S -18V* Nias -1oA oA Sy )b
-lav Voo -5 —+IYA*® BN A SAL AL -y —-Iv8 AN —-/- —-Ivs Oy oy
Voo -IAD™* el — /A = /YA o/o¥ AN —-lav -y —Jx- AL -y AL bl b

2oy ) g oy 0 Jlein] zolaw 3 )b dme i gay 2T *

Qa\

Harmev (92 ST 957 M cSifer?) oo L4/ 9717 Al


http://dx.doi.org/10.29252/jcb.12.34.138
https://jcb.sanru.ac.ir/article-1-1098-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/ch.12.34.138 ]

iz St i b cou (Nigella sativa L.) alolu cilise clacusssT obj))

5 S i s 3 ey sladgs 4o
Ayl Calisee 05,5 dw o 1) ddlles 3yg0 (slacusS]
OBl ) dptie sbcasgST Jold Jgl 095 (Y JS5)
09)5 9V Mo ugS| Ll Joldb pgd 09,5 ¢ plasdd 9 255
ol @yow R oSl Jold i pow
38das izl g 3 Slas il pow 09,5 39 Lo a5 (bt
9 SIS 9 o050 ped 9 sl 09, 4 Ces VL
sodgs (gladbgs aizg 5l oeolawl Lo (A) o)
ol BB 09)S V& il Canlid Gunss o ) ol
0h9% ;N b (6 pRaudiz CBMBT nog )5 ol 45 3395
Ll 0,Sles e Ciio (sl
ol aileliw it sbcwisST awslio
O Jood s yad L

Doed pawy b albolw calisee (slacadsST duslio
oasld 5 (STI) a5 Joo adls lul p (o 4w
B splel bulyd 53 3 hee g (YSI) 5Sdes ()b
s ol (1 JS3) (YS) b sl (S5 25 5 (YD)
o b sed SlgeisS] b adld ol bld 5l oS
22 Fr slbeass] plyasa Gl s Lo (ladel
(bl ) e SaigST L oo g Laulyd 9>
olysd Vodede ST pmes ouwd g juys
ol s plels Sis i 4 lee glacuisS]
3 sy 3Sles Cdl a2 ST syl ST Bios
Jewily il cde a Lol waily baewsST ple 4 Coud
St Fr oS om 2 58 eusST il 0Ses VL
3,Skas g Ll oy ¥ gt s Sl ol b e )S
omb 2Ses b Gl plyear s 9 0 S
=l dlw? w35 3l ol a0y, 05 olwlis
313 Gl YL e ed (s d slyl3gad 5| ol

bl o edd puSoilil Gl Siuwes 430
eyl s Slao b ails 5 Shes oS ol plis JolS (g,L]
JouwaS 33 by olass (+/FA) o8 adls ol +/AF)
+IAA) &by jlia o5 o TAN) &gs 3D JgmusS dlass o +/A)
Ol A-IN) ety pasls (-190) Gy K s
Sy G0 - 1PA) GBS o 5 (oIA-) Sy S5
ol (0 Jgi2) b o)lbidne g Cute (Ko (+/V)
b cov Sy o 0,Slas Giulidl a8 sl L b Siwen
O Samed 3L olS pl 0 0 Sles il il
0> s 35 (2lS alspo > (o)l alad bl 5 Clao
Masi o+ /AF) Wy gl yulas Slaw b ab 5Sles o
A e ie o +1A) G 33 JouuS dlaws +/FA) a8 ls
(+1AR) cuslay asli o (+/30) wgy St 559 o(+/M)
Gz bl Glas ady b g )b dxe g Cute (Siusod
e Sl ((Sser colps polol g (0 Joi2) il
S b cplplly s Coucnl Sl dwilbboluw 4o il 5,Sles
b as” oyl dgng il 3, Slee yiulial Sl o Slee (glin
2 Slezean (YFAAN) S8 cldllas gl
Slawigs 4525

4 ladgs 40l bewss] ganeg)S slaie &
laewigST JolS oyll baalps 55 05,5 odlazwl Ward oo,
AByS )5 Iiome 09)5 93 3 padl @ 4jos elal
G B sl Jals gl 0g)S (¥ JS3)
B fand SoadsS] D91 ¥ daete g jand ) e
b pg> 09)5 3 55 el 5 ledl oo (Lo j2e)
9 38bes (lp ke (S Ll gl 095 i8S
b Olise Oy pod 09,5 & (Sy90 )3 392 3)Sdae 2]
bl bulys o ob plaidl s 4 Glae ) bld
09,5 3l (203 Y¥/-A) Jol 09,5 3 89y (ke (JalS
Dy yidd o & (Mo )d Y/VF) pgd


http://dx.doi.org/10.29252/jcb.12.34.138
https://jcb.sanru.ac.ir/article-1-1098-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/ch.12.34.138 ]

VY WAL bl IYF o)l /omjles Sl /sl ool oMol anliimgsy

Rescaled Distance Cluster Combine

C ASE o 5 i0 15 20 25
Label Mum +———————— -t G+ eSS R it ac ke BT SR LR Ty +

T abriz
Shabestar
Mashhad 1
Famarmin

Mashhad 2 1

Isfahan

FEhomeirm Shalr
Sermuirom

Ardestan

B R s |

Bezcaled Distance Cluster Combine

C a5 E u} 5 10 15 z0 z5
Label

:
+
:
|
|
|
|
I
|
+
:
|
|
|
I
|
+
:
|
|
|
|
I
|
+
:
|
|
|
|
I
|
+
I
|
|
|
|
I
|
+

Karemin

Tabri=

Mashhad 1
Shabestar

Mashhad =2 1
Isfahan

Shahreza

Ehomeini 3hahr
Semirom

Ardestan

Loy b I ol Tu o, R ' PV Y Y

G5 5 (A) JolS ol ylys 3 adllas 3,90 Slis yolsl yy ailsolis cilises claeaisS] cladgs a0 )l ol pl,Sg)ms -¥ S5

ward iy, 4 (B) (M5 s yo o Siis
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drought stress at flowering stage using ward's method
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Abstract

Water deficiency causes crop yield loss, especially in flowering and pollination stage. This
investigation was conducted out as a field experiment in Agriculture Faculty of University of
Mohaghegh Ardabili in 2018, to evaluate drought tolerance of ecotypes at flowering stage. All
plots were arranged in split plots based on a randomized complete block design with three
replications. The main factor of experiment included two irrigation levels (full irrigation and
irrigation until flowering stage) and sub-factor consisted of 10 different ecotypes of black
cumin. Analysis of variance showed that the effect of drought stress on all studied traits except
flowering date was significant. Drought stress significantly reduced the mean of all traits except
flowering date and oil percentage. Comparison of mean data showed that the highest grain yield
and oil content were observed in Semirom and Kazemain ecotypes, respectively. Also, the
highest 1000-grain weight was obtained and in Ardestan and Khomeini Shahr ecotypes at full
irrigation. Based on the results of cluster analysis under drought stress condition, the studied
ecotypes were divided into three groups. Ecotypes of third group including Khomeini Shahr,
Semirom, Isfahan, Ardestan and Shahreza had higher yield and yield components than ecotypes
in other groups. Therefore, these ecotypes were identified as high yielding and drought tolerant.
Also, three-dimensional plots based on stress tolerance index (STI), yield stability index (YSI),
yield under full irrigation (Yp) and end-season drought stress (Ys) showed that the ecotypes of
Khomeini Shahr, Semirom, Isfahan, Shahreza and Ardestan are considered as superior ecotypes
in both conditions.
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