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1- Recombinant inbred lines

2- Electrical conductivity
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1- Flame photometer

3- Soil-Plant Analyses Development [SPAD-502 (Minolta, Japan)]

2- Relative water content
4- Ward
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Table 1. Characteristics of studied oily sunflower genotypes
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Table 2. Results of soil analysis used in the present experiment
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- dS/m % % % % % % - ma/kg ma/kg
7.96 1.09 0.68 1.17 12.0 24 40 36 Loam 218.96 16

youd 1P punly (K e Jle 03l :OM ( Jle )5 :0C ¢ S Sl colun :EC (59,00 Janniliy ipH

2y90 Glao I pam slp mawy Gluus dleld oanline
Col s (S ool s 5l tngk cnl 3 (s
Wle o slp mwy Olns aleld ged gl bl o
039a3e )3 (6)pd IS Lailpd ) e 4 aelly Cod
Sb(COL oY) p)5 0¥ JI(CT5 pY) p,S SYIFAY
b eyl odlpa o > Blg o Sl a5 ol ol
ks pla3l YU 3 Shos ] & 4y 5 Y Canglie
ol wSle &S Db L auogs Lgl_mo)u Fae
Sr9d 5 Ll yd Cod s | e & adlllas 3)50 Clao
o) (Y Jas) cusl atily rals eole balys 4 o
@ el Cond & bgpe 1l Glie cpyide (o
5 (loyd YA ol Gliee hop FV/FR) oriws

OIS Lo Sjglgr s HSTy b,
S 390 oA Sl 55 (S,

Copd plie (p )il (irog laolsl @lo bl »
PYIDY) o & oy Copmd Slao > (g g5
ol lalud g (ao)d OAYE) wib 5 Slee g (a0
98 5 g Jlop balpd 93 pa p3 0 oalie ()5l
cupd | Sy ol (i slgoe 5 Jdg)lS (Slgie lao
e P9 pS S (¥ Jgia) W J10y55 50 (558 95
ey Glio plo b dwlie 3 oad S5 Glaw goi
oiels ol a5 4 g ploj Jsb )3 by i Jlis Jde,
(Y Jodz) Caily lbs oigid Ol s aleld


http://dx.doi.org/10.29252/jcb.11.31.185
http://jcb.sanru.ac.ir/article-1-899-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-24 |

[ DOI: 10.29252/jch.11.31.185]

A

Jrov ).s.of u&,l.m L Ls’.LQ’O?-Y o lio Sl O?.'\'n9 )'I
4 Caglio gy jgbxie S ony 4 o)Ll (g9
S8 oy gady 0 ddllas djge Cumes (50
Jozu slate (glays usldS Syl & aois )0 oo
O ik Cerle pnizee g oy Gkl igd 4
sl plyice &5 (V1) Moo 598 & Jood ibo
Pyl ls ololid 1) adllas 5y90 Clas Has 5l isul
S5 dej oy dbge Slag] (90 (oorp Cu
203 0dlawl

dy50 slaopY o diodly byl 435 ols bl p
Slomo (allb twgs il 3_)5\1&:. Slas s 5l p
i zolaw g Sp Ol (i Gl 5 Jbg)lS
Ol o Glgie g dib 3 Slas Glas L;I):s g s
25 oaalie ) Jlas! mlaw ,d I3 xe (g,l] MBI Sy
Chlie ol o pilly 4375 @ el 2 (¥ Jse2)
: ) T oanfes| . - KV .
(¥ 49.\?) A5 odalie Hly dme (g5l OWB] 55— o
s K Olie ©lio slp )98 (35 X gy e 3l
ol Jlite Sl (a30hy @l (¥ J9i2) 592 )l gne Na
o5 bl 3 Na™ e lp Olaye 1SSke a5 ol
Cho ol a5l il 5 (B Jgi2) o392 Jloigine (598
aad o ol olie  Jedl e Gl slaopY
S5 Sl e Y 3 Na' lje e S0 ey
Gz Jodo 0 Clud cops edgdote Cuwl Cglate
Joda )0 Glyo® o 09 OV/AY B V+/0Y o uibylg
3 S polie e i | oinlejl <8y Luiblg 4550
Copd ST Jg cwnl Gislejl (sYL cds jl S aop ¥
piY islejl wmd o b5 il doyd Yo 5l i @l s
I ime slews Foojlel 31 adlge 5 @J\ Da )G
2 Caol cpl g odliiel Cans Ginlejl LSS 4 piY ssl
Sy b oS Canl (g 4 lajlags g SN (aBlse i
(elesl olizal (uilyyly (390 V) Sl ey 352 VU
Slas jl Sl i o i 1) 095 b bxe B
o bl dgng ol o5 ol by Cuigi 3l solas o
4" lacwsys ol Slhe Sl & Gygo
b sy o3l Wauigiy (i L dlal) 53 § A5 e "' IS
a2 bl opl 4 @d)5 bl (S Y) LSS5l pies »
Slao gl bly @5 Jplo 0 e gl 3]l
ol Ciglae

4 byye (a5 Gl 5teS g (30> AFA) il 3 Sdee
Sy ol i Sl 5 (100 VTE) Jdo)lS (g
Wy ot Gl 1o (¥ Jgi2) 390 (20 YIEY)
oo kalpd 1 it aopy FYL0 a5 balpd > ety
(¥ Jgi) 392 15

ox (F) hlSer 5 32dligl 5 (FY) ohlSen 5 jlacd
porslly Comad 5 KT ol e (0, S8 0 1) aplie
Sopd QA5 B 53 e ke 3 (pioren g e 4
el Sl Ll g o clale Rl 8T )5S
sl oad )15 55 (A) 15153 6598 31 )

rolly S g ool il ilioen (sloail, bl
O Sl me sBbee S (S Glgisd olS )3 e 4
LR64 C61 (claryy (f5X) cusl 5 & oo
sz cyide s> C121 4 LRISH C153 (C139
b oY ol e olple B3 g Cas g K
D903 (Syre (6r9 G5 4 Jooxte 09l S nY g
Slgome alls gl Wil 5Sles A (pizxen
2 S8 G5 Jlael b Sy O (s lgizma g Jd IS
KT 3 (FYYANYITOAY) L5 ols)liS L silys
sl

3ot cov S 3 Sy o s Glgme Jials
3 &S e 4D ) e ) Sl gYL il
WS (o0 2bul pgmeliend g (Siewl Joily (Jobo gdaw
(¥5)

SaisS slyzee (il 5l (U sulinsT A5 35k
ol 5 Bloson ol Candlyg IS Lo 5] JUS
9 Sz (V) 2980 Jidg)l clale pals el
OB g 3 &S (Syge 3 23S odalie (YO) (f)Sen
Jdg S lade 398 Jlosl s (SYob 5 b (6)98
S szl Rl iren i) S o iy inlS S
» 5ok sbdeke sy St Yl Jloy Lulpd
o > bie GRIEN Jdg)JS Gl S iy 2l
gaw il j 1Kl ols )3 (F) pllses 5 3dl)9
A5 Odd GBI S Ldg)lS lgime alS g S
Gl 030,35 odalive (594
Colia o)S Ola GalS by (6y90 A5 Ll
PS5 b 2bosdsd cudbs Jlee 5 Fomb sy,
Cuol 00 odalie Jiuwsd lise ;0 ialS ¢ Jole dw oy
(YY)

Cao gly & e o ol ol Giss gl asl
5l s wSSle slyls C61 9 C142 slaopY aily 5 Sas

1- Reactive oxygen species (ROS)
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Table 3. Descriptive statistics in oily sunflower lines under normal and salinity stress conditions
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Table 5. Slicing the effect of interaction between salinity and genotypes for some traits in oily sunflower
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Table 6. Calculated intervals between groups resulting from cluster analysis
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Table 7. Mean comparison among groups resulting from Ward cluster analysis by using Tukey test
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Abstract

Abiotic stress such as drought and salinity stresses considered as important problem in arid
and semi-arid regions which have negative impacts on the growth and development of plants. In
addition to toxicity effect of salinity stress, it causes drought stress. In this research, for
selection of salinity tolerant lines of sunflower using physiological indices, a sunflower
germplasm including 100 inbred lines were inspected under both normal and salinity (6 ds/m?)
state. Experiment was done in pots which arrayed considering factorial experiment based on
complete randomized design with three replications in outdoor conditions. The results showed
the significant effect of salinity on seed yield, relative water content, Na*, K* and K*/Na" ratio.
The effect of genotype was significant on net photosynthesis and chlorophyll content in addition
to above mentioned traits. Mean value of studied characters except of sodium concentration
were reduced under salt stress compared to normal. In this research, most reduction was
observed in K'/Na* ratio (47.49%), K (23.08%) and grain yield (13.84%) and the lowest
reduction was observed in chlorophyll content (1.34%) and leaf relative water content (2.67%).
Regarding response of the studied lines against salinity stress, inspected germplasm was
separated into three groups. Cluster mean comparisons using Tukey test in salinity stress
conditions revealed that the highest and lowest mean of traits were observed in clusters Il and
I11, respectively. Recombinant inbred lines including C61, C34, C134a and C153 showed the
highest values for most of studied traits specially for K* content and K*/Na" ratio. Potassium
and potassium/sodium ratio in plant are one of the important criteria for determining salt
tolerance; therefore, these lines are potentially introduced as salt tolerant lines.

Keywords: K*/Na" ratio, Net photosynthesis, Oily sunflower, Relative water content, Salinity
stress
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