FYV-FFD .o MFer yliama oF o jlonds

Journal of Horticultural Science D
Vol. 35, No.4, Winter 2022, P. 631-645 T

(63,9US @iloo g pole) SLLL pale &y pis
YO als

ISSN:: 2008 - 4730 i

Yeoh - FYFL LS

45""‘“"’“°"~S/4"‘°’ng*j{f‘hgf}‘sijﬂﬁ}éﬂjyaw ';;"'ﬁg_sjj‘;;sﬁj;u
sSis Ll b cew (Nigella sativa L.)

Y . Ea .
S Gole =T ol e
WAGNY/YY (3l 53 b

\Feo/eY/Y Jﬁv\i @)U

2SS

Sl e 5y 05 Slge Sl oalital cpl iy A3l pe Wl 0 (93 M0 50 Ll 4y d2 g5 b &S sl (6900 (sl B rhuog plosl (sl 5y

otalS s g olS o (St (15 Sl el (sl ge 5)lSal) g 55 dlaly 4 o BT e (ialS 5 el (sl b, Sl (S
1S ilisea (slacdale 5508 5 Lol w3y Sl (wyp polaiods lol) ot 5> A3l St doss 9 St (g5 53 Ol 39008 51 3L 3 Shos
3 Jy586 &ygots ilejl (Nigella sativa L.) alaalus gl olS 5 Astragalus laaiss (3 5l Jeols (anb (ol Kis ogl)
2okl Jols Grabojl cla s sl Tl VWAV Lo j ol olStsly (g5l ol ablS 5 51,85 dw b dolas MalS ¢ b JB
hoo eble (i ) 1S S glre o ()5 Sl siops (Sl pad (55) e g ((SiS mde G5) Ve oS (ill) V- s
Sy Ol s lyime pialS 4y yoie (Loylol ials) (Siis i s Gilisl ol s gl gyl ;3 2,85 Ve VIO B F/D A/
370 586 03,5 4l 5 Slae 5 Soiglsn 3,Shas Wiy )3 &l 35 gy 3 Sy a5 L 5] ] ismngid (LS (IS Jidg IS (lgime
13 35 o dalllan 390 Slio oled 1 52 3 py VYD ali ¢ JolS (63ll )3 391 gt (6l ilisks polaus )3 1S aliske (glacdale
= oogSan B0 o) ) i (sacble g sl |y LS e 1) 3 25 0 Clale 1S iy (glacalé )l oslil (Sis oMo (15
gk Sel yid )3 p)S VID CalE B 158 Bran g 09 dado S pdy acdald )18 ¢ (SWid b 5 )3 3)5 oxie (g 390 Clio
o3le cpl 318 bt Clle o (6l & drg b bl ko 5T pgShe Cliio i 13 p S Ve Gl e Jg i3S 005 gy Slio
g W cogpan (s uad g buwgio (i byl )0 108 Bpas pie ) Cows |y b 5 Slae Cuuslyy g cudld o (80 3l0] Glas g0y
o L aS Lablie ) o 5p)LS 9355 (Byme xub slitio b bis 50 odle SO plgie s Wlg o 1S Ylaas| wmd Liol33] auoyd YAV

O o (g% ¢(3ym5 1 03lo ¢ Judg JS ] prsgis 115 il 5 Slos 1608 glaojlg

952 Omej e piley Sl G (1F) Nsde coge |y ()
S &S Gl o 00 (pedd g Gl Siiddey g Sl bl
My slp oaiSrgame Jole gl el ol 39S ooyl ply (V0
w@ors 4D g (VF) dgd o oS Sy J Slgze uals cely
o> 1y 35 lul Joho ol 5 o2 Sae sk
2 (YY) wbe ials olS dg kS lgime pinpn wad o
el WS o 290 1) olS Juiwed oS Cuwl A (S czdly
Siawgd clalidle & dods g Judo,lS (glgizee 0 yum Sl

dodbo

&S Cawl Jae G HleST OMSUe dlon 1 o8l il yums

5 LS sl o3 g, 4 gy ol b ply dnaly 3] am g
chme Jolos o yiede I &S e (o) 8 IS (St
OblS 3,Sles g ad, LialS el a5 13,8 o dlael iS50

0.8y «bls Mol g sl 09,5 (68> (gozmiiild g Lty iy =Y 9 )
Olnl ation (w3 o3l gyeliS

(Email: y.sohrabi@uok.ac.ir

DOI: 10.22067/JHS.2021.69276.1033

J9§.w.n ol 95 —:"{:)



mailto:Email:%20y.sohrabi@uok.ac.ir
http://dx.doi.org/10.22067/JHS.2021.69276.1033

VFeoo Gl o oy)lod FO ol ((5),9L0S C‘l“’ 9 pele) G’L“‘b pole &y £YY

2l 2l i 1) oS ol 0, Sdee 5 03y (2l cnl > (Sis
Cood ely; OY quame 5,Slee dgus (V) W o HialS lalS
Sl Gl plp 3 (5y9ltS (Rimggy Ban o (Suid i
9 by o ol eSSl Wilgn &S ol ySaly 3,8 Ty 4 (V)
5y Slas g Ay D90 g0 g D Il ) gy lalS 5 Sles
syl 5l (S sl Caedl Bl s Wlg o 335 LS oyl
el ol §yaas dlgo 5l (6050 00wl D98 Sl 51 ialS
2B s o il L8 5005 dlge B puae Cuwl odly Ll audss
Olaass ) yisred (V) 294 o0 pAS gladild osie (il o
P 5| il S pane 1 3500 Sl ot T (5,500
aang bcowlodd (555 (A) slasds Jalb 4 (Y) L (YY)
A by gy odlo (pl & S J5 (Swies Gibg Caols
Gy b Ol cdypm i el sl 3 g G
pbol 5l am ¢yl ply )8 el olS 5 )Slas 5 Ay ialS o
= S il (gl (8l S bome 1815 o ctalllns
«Sodghyg0 Sluogas (b S (dlgiee « Sy ol i (Slgime
Gl (sl sy cod dilialuw olS &l 5, Sles (gl 5 5 Sas
2 oLS 3y Slae 508y e 36 352 o 3 B o2 )l
Lo 5y 1 00lo S plgis 4 1S o3le ol 2gua8” byl

D5 (e Ol 855l a9 30,5 ol JI sl

W y9; 9 dlge

5 oS Ologad 1y (5,5 105 dlge 156 ) pokite 4,

iz dliabus olS )3 (o)l Ciliie (slam ) 4 gl > &S
do b (33l ol ol o g5 Te B 5 SIS g0
Vo Loleoly, s Vel liwd,S ol daghy albdS o |8
39>y bwgie job 4y G A5 1a WAV Jlo olo yoy i
A g Pl 25 4l ) @pe yie  JoagySee £ee B ¥
Cugby lawgie g d)S Sl a2 YV 5 VA iy 4 a8 cled
sl lids ai b 3o )0 VY a0 SIS 3 (dlop (s
L (pyS Yo 0 9 yasBlon Yo gl o ¥e jlad 4) (Sl
= ol o B)1Y Jgan 55 o] Slasuie 48 SB 5,5 VIV
e U 1 (39558 £ SokS VO (S (g0l 4 a2 L i
SIS 3 2,5 e kS Ve 5 (K2O) ol LS )3 £S5 0+ <o)
5lesliiwl b s 3 adlsl S a4 cusls 1 8 (P20s) yausd
> (Sapefy ada g (el); )b e (o)l Clorio
adagi g p)ShS VY 9 WO iy &5 00,5 (65505l
WSho LS 5 (zupe sio Bl VoF/0 colue) 5 colue
hoads apd) wlialw J W S 2 )3 cmpe yio )3 d5gy Voo
sl bl loles 408 S (plodool Jiy L e85

(F) 2hise (1ol 55 olS (lag) Mby culed ) 9 (V) 33,5
3 olS 3 Sles lial g 5l 0lS A3y (B8l &5 4 roxen
ol (Rl (9) b ptals (Sas i bls
2 ol o)) wilg o Bpae O L g siegs
Gragsd ploxl gl 55 Cligis )3 (V) W8k anldl S il
il pae 3)lge > Bld blpd 4wy 5 yepe iulB
3 a8 cla g, 5l SO Wlg e Gyas dlge ) ool
@ Bl G gbe Bk jl ol Cé) e glie pals
oS Gl Gials S5 ylSaly 5 as sl )8
P19 0 Sl 298 ) (36 5Sles (il fasi 5 ol (Sis
9 55 L 3y 1 dlge @l )l StS 4o 5 St
olS 3 Sl il I (65l cage Ol Bpae L 3l
oS Ol Cumdy (oamd 39 48 3yl nl & (Y 5)) Wgb o
¥) 1ibe SB 3 Cashy 0,8d Jols Yiais] o8 a8l o 3lis]
@ 35 mlal Gl i Mgl S By a8 lge 3 )8
Wle ol 5 cwl gllas s )3 olS Ol bis jolate
F B n (YA 35503 1) 325 elaid Jowsiliy ¢35 25 Slgo 51 o3lizsl
Sl ol can jl plp 3 Sy cglie Ll L s umias dlge
(V) ddSy o0 dgue ol )3 1) (St i 0 e il

cobeond el Hlas 5l a8 Conl CudST L (gaglS g 0m 1)
Bl e i Yl § OIS, b Cangl] Slamg S S,
L el SB35 ploie s (ol s 93 5l JSuite 18
@) goo JS 5l 20p3 FoVe gl sl BB g (gl
9 Py bl a8 Wil o Ol (5 Jglomeli e g ooly jolaid] 395
godd o Ol )3 5 a1 L Ko i )b ) 5 St
Sl s52 S (gl D90 (AT oo dbml e
59595 okl ldai (alaad (supl Jgyhn S & ol
s IS (o0 Mg jealml (o ke g el Sg)gSVE (6
5wt quelS LasslS L L)l 5 55 JoSge cul (s
b)) gl & (63b) Jldo & 158 gouo (ol 0l oo iy
d9dsn Cgmine (L3 ) Bluid i (i 4 BB )l
g ol 5eSYLS= 0> Jlgio (slaasly 5l iz o Sl oS
Orzzed Al e Juate ol Senl)l ) caniie (glae o
g3 ol Bl )3 (aeres BB o 4y 55 JruSgte (sloog)S
355l

o Stddegs gblie 3 (29)s LS CuiS 3l slaans )
Lulpd )3 (sod Croglie 9 (5edy5n b gl i 3529 G
IS g S a0 Jlai &y g Gl 01335 aBly g5 5590 S
lanlw (8) il LiSoly ol o 55 5 sagm <Y guasxa
>les gyl lals 5l S ls—e 4 (Nigella sativa)
OB 93 9 305 (e ol B S 3590 Glnl omen sl e



PYY  ailanlow oLS 4ils 5,5hes b b yo 5 < 5alg2 bl 00 Sluogas (5 3 659y 1555 il (LS 9 ol o

Sl (o Bpan g (s oy () Syl 4 Bog Sl oS
2 Sl Bl (g e > b ()9 sl oy 5l S sl
15 aliie cloigy jl odlizl b b 45 catS’ 3Lol LIS xis les
sl 29 S S (g 5l Ladsgr (g )9 de (sl S
dyg0 ol Moy d Ve g ¥e e 4 cgylol Ao Ve g Fe clanjlos

(7)) 5 Gpae Ol (ol (5l o s

gyt oo 1) (2S5l Jod atin G ) i Luld Jlee!
HIB59) Ve By b gy (aloyo 8) jo) ¥r e &y ((p3eid
Cogh pb yd La gl ls el deldl (S55e0g 508 (S dumwy) cusldy
(= cdybs 5l aoy) (o)lol Hlass Jlosl biad o bl (L]
292 )b 55y B 2 el 493 3 bl (35 (3, & g lals 5
il Ol 390 0 51 a5 390 JolS ol 53 A5 (g ¢ Jas S

wibojl )3 kil 3,50 SB- (gla a9 -) g
Table 1- Characteristics of the used soil in the experiment
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Table 2- ANOVA (mean squares) for the effect of irrigation regimes and tragacanth gum application on black cumin
morpho-physiological and yield traits
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Figure 1- The interaction effect of different levels of irrigation x tragacanth gum foliar application on the relative water
content of black cumin plant. (LSD, p<0.05)
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Figure 2- The interaction effect of different levels of irrigation x tragacanth gum foliar application on the total chlorophyll
content in black cumin plant. (LSD, p<0.05)
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Figure 3- The interaction effect of different levels of irrigation x tragacanth gum foliar application on the photochemical
efficiency of photosystem I1 in black cumin plant. (LSD, p<0.05)
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Figure 5- The interaction effect of the different levels of irrigation x tragacanth gum foliar application on the number of
capsules per plant in black plant. (LSD, p<0.05)
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Figure 6- The interaction effect of the different levels of irrigation x tragacanth gum foliar application on the number of
grain per plantin black cumin plant. (LSD, p<0.05)
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black cumin plant. (LSD, p<0.05)



£¥)

il oL 4315 3 ;K hos b La yo 3 <3 olgr bl 00 Sluogias (S 69y 1555 Wl (LS 9 ol e

ogde d . Cewl ol plon o Al Cuud ddyy 4y (g wgid
‘°L.‘5 A sy ‘LS’]J"C ).«oL.C 9 ui u.).> ul)m M o
g9 olS &1.55)] 0l (gituwed pda w0l 3 05y 0y J9_|o
2 Jelse onl (ole g a3 o0 (il STy Ay g Cisp
DS o olS p Sid ool aJg el Say y e el
(¥A)

AU Johs s g damogs o gl olel 503 5ol
4 5y Ol 5 (FY) o)b dng (SIS byl oL S 5e)ow
Gl s Slsime Gal38l) il Sl ol @g 8 5l 68 ol s
Jolae 5l (B3 p collad | Calon 5 (0 osalie V S5 0 &S Sy
SIS G5 5 S5, 52 3 S ol) g oS g 50
g Golidl Conge oAb sdalio ¥ o ¥ (sla S5 o A" juiwgid
(V) Bad o (Sl i bald g dald 4 Caws Sis ol
o3le Mg g plly (olng) 5) olS dawgi (V) (Ko g S
OIS 35S dlge )8 Sl 3 1y (58 dagS p ey SuiS
Aidge3

[N
SN

j ij

=
ONDMO®ON

I""°°'O~a-oo-o-.-.q_b..o.-- -

Sa58d53s 9 Slas
bl oy it 51 osls il ly 4258 s polsl 2
s 3 Wil Sodsm 3,Skae LS Ciliseo claclale
i (7 Jgdon) 13,8 I3 ine (P<0.01) koys S, Jlois!
Py S YIB g0 AIYD clachile ;> wlinlu olS (Su5glgn 3,Slos
O g el s ay Sl g )ll bl 50 g 18 2 5
45 gk @ 035 Sgdsm 0Mes o dne Rl el (St
9 (Sid b (S Cod bS53 Sojglsn 3 Sles (p oS
sdalite )38 (VL (s b (8l (b slacdale 538 pae
il sl gl cgemme 3l cosu ol Wiy (A JSK3) 13,5
lga JUEST (b5 ejimgd Jd J (SS9 5d 9 (alondon
S5 539 Lialidl 3 48 sl LIIE dlgo madarlio § g o
JB O i L s dlasly loay)5 ol )l (285 35 oS
syl O (e GEalS b syl o] dy o yiand pgltl g o yiawd
o3le iuilty Sl Wl pai ol g Ligd oo S loai]b
b ade oy Slee e ialS WS Wg |y 0 S
Age polaid] (Ll 5 olS gl)) (ials 4 bgye (Suis il

ceeeee %040 mm = U570 e 05100

h freeer
ij

Sgdom 3 )Sles
Biological yield (g/10 plant)

0 1.25 25

5 7.5 10

il Joloee ciliee gly clale
Different concentrations of foliar application (g/I)

ailadlow obS SU59lon 3 Sl 3 1w &owo oly Jolomo x (65l iliseo gl Joliie y31-A JSS
Figure 8- The interaction effect of the different levels of irrigation xtragacanth gum foliar application on the biological yield
in black cumin plant.
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Introduction: In fact, drought is stress that restricts the plant photosynthesis and also it causes of chlorophyll
content changes and damage to photosynthetic structures. One of the important reasons that environmental
stresses such as drought reduce the growth and photosynthesis ability of the plant is a disturbance in the balance
between production and removal of free oxygen radicals. Transpiration is a necessary process for photosynthesis
and growth of plants but depending on the conditions that may be harmful in some cases. Therefore, the use of
anti-transpirant can be one of the most effective methods for reducing the amount of water lost through
transpiration and adjustment the reduction of the yield due to water deficiency in arid and semi-arid regions.
Climate change happened on earth and the intensification of stresses caused by it, especially drought stress in
arid and semi-arid regions such as lIran. Therefore, finding strategies that can reduce the effects of water
shortages on plant growth and yield can be very important. The aim of the present study was to investigate the
effect of irrigation regimes and application of different concentrations of tragacanth (naturally dried exudate
from some Astragalus species) on black cumin plant.

Materials and Methods: This research was carried out in a factorial experiment based on completely
randomized design with three replications in a greenhouse of the Agriculture College of Kurdistan University in
2018. The experimental factors were including irrigation at three levels of 100% (full irrigation), 70% (mild
drought stress), and 40% (severe drought stress) of field capacity of soil and spraying with tragacanth extract at
six concentrations of 0, 1.25, 2.5, 5, 7.5, and 10 g/L. Spraying of this material was done using a back sprayer
(Shark model) with a constant pressure of 2.4 bar and a volume of 250 liters of water per hectare., The normality
test was performed using the Mini Tab software, before the data were analyzed. After ensuring the normality of
data, analysis of variance was performed using SAS ver. 9.3. LSD (Least significant difference) was used to
compare the mean of treatments. The graphs are drawn using Excel software.

Results and Discussion: The results showed that increased drought stress intensity (irrigation reduction) led
to the reduced leaf relative water content, Total chlorophyll content, efficiency of photosystem I, plant height,
number of capsules per plant, mean number of seeds per plant, biological yield and grain yield. The positive
effects of tragacanth consumption on reducing and modifying the effects of drought stress on different levels of
irrigation and different concentrations of tragacanth were different. In the present study, under full irrigation
conditions, lower concentrations of tragacanth were useful, while in drought stress conditions, higher
concentrations of tragacanth (except 10 g/L) were useful. In full irrigation, the concentration of 1.25 g/L was
positive for all studied traits. In mild drought stress, the use of higher concentrations of tragacanth up to 5 g/L
had the best effect and more concentrations resulted in a reverse effect on studied traits. In severe drought stress,
the use of more concentrations of tragacanth extract was beneficial and improved the studied traits up to 7.5 g/L,
but 10 g/L had a negative effect on these traits.

Conclusion: The results of this study indicated that the different effects of various concentrations of
tragacanth material in different levels of irrigation on studied traits of black cumin. Therefore, it can be
concluded that the application of different concentrations of tragacanth gum was completely dependent on the
plant's water status. Therefore, using higher concentrations of tragacanth gum in drought stress conditions had a
more positive effect on the plant, and vice versa, using a lower concentration of this material was useful in full
irrigation. The effect of tragacanth gum on reducing and modifying the effects of drought stress in different
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plants requires further studies and extensive research. Tragacanth gum can be introduced as a new anti-
transpirant agent with natural origin and its application can be useful and recommended in areas exposed to
drought stress.

Keywords: Anti-transpirant agent, Chlorophyll, Grain yield, Photosystem Il efficiency, Relative water
content



