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Table 1. ANOVA of morphological traits of dragonhead affected by salinity stress and bio-organic fertilizers
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doy ) 50 Jliot mhaw jo s g o)l sire BB g5 pas i 3 4 F 5 s
", * and ** non-significant, significant at p<0.05 and p<0.01, respectively

Parihar et al.,) culs salgs o jo ) dds, ob ) Sals
(2015
Ay ) px>

W05 o gee Al ) o> (55 5995 (el S
- Gl s (S5 (glaoss 0 )5 () Jga2)
il Lo ol e G Bt g Wb sy o> o
S SL Aoz la s cudls olats! S+ s 25U
cod 4 aalld jled 4 Cond | Ay ) > Gl Sl g
5 Gei b bl o ol il wsyo YEIT 4 FYIY
Glosme yob &y e lad opl clale o180
(¥ Jgaz) <dl als

cale o cdss &b )l k6,08 PGPR slaay s
o8l LS ged g ol cond S Ll (lagyge 909008
63, biyge,sngid ol (Hamidi ef al., 2007) aso
Loloaiy ) oy el 9 all0S 130 ol S aly ) w55l
b olls b cnlnle 000 St 05 9 o>
el Wge a5 0l S yme s 2L g (S glrosS
Chz (Ses (o) Wl oo Wws gads) laosis
Saghafi et ) ail oS S550s8,00 Dloogas Sgupe
ils L 365 45 b alayl, o (glaalllas o (al., 2013
bis 3 o o e I LS 05 B
S I e I R )
o> LuolS Lol Jele (Vatankhah er al., 2017)

A¥

Gloogs oy )l5 sl oals ly (6,50 Sldllas o

Pk glaass) ol ald; S e Glag iU g (S
| et o i, Sblail 5 sk satsS sla
oS (Saa et al., 2015) cusl ails ploly oS (o
Wigdh g o] Jsb g ada; e s Gl s (T
o fowd Sl Ghagin ) e o ol LasliT L
Hamidi et al., ) a2 oo (ial38l oLS sl |y jolic
Sl &Sl o odle 58 slalams o (2002
B IU DS IS T S R IS
5° Jsloeels (o Sly e 5l B i aSl oyl
a0l god g oy g a4l hals 55 elS bawg O
Be—bes e pmdglle o ad oleml o
S g slie Gpdideds )0 ;i Lo e
e oo 8 S e | e gilie Loy
s 5ol iy G alS s ey ol
g el S Ol Qa2 (605 i 51 s SLS
5 oS Oliee 5 oad aln Laaijy; 4o o
amly ol oSl Aals 4 wb oo el g
G5 i il (Saeidinia, 2020) sjls JLis
Joloee 5l soby Jlade 125 0ol ol S iis Auli8l cacly
3 o)kes Yool w09l oo ady ) sla sk o)ls a5 (> 1>
e 08Tl w4 lewdly slid G 8L &b
9 WS oo Sras ool @il Yaiml anlp ool o9



(VA-ATYNVE -+ Vagas ol [l o [0l yd Slinies 5 pole

Sl il Jolomo il

4.9 ) Slho 1 ()9 G 3 (- Connt ) G395 131 (5uiloo dunylio ¥ Jgor
Table 2. Mean Comparison of bio-organic fertilizers and salinity stress effects on dragonhead traits
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Means with the same letters are not significantly different based on the LSD test at the p < 0.05 level
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Table 3. ANOVA of physiological traits of dragonhead affected by salinity stress and bio-organic fertilizers

Mean squares

St e wlilazys U5 gy wsill g0 pglle 3mS T w51 odon 5 Jdssl5
S.0.V df Total protein Malondialdehyde Peroxidase enzyme Proline  Total chlorophyll
Block 1,55 3 8.59™ 0.016"s 0.001 s 0.662 1 0.0531s
(BRI ** S - - ok
Bio-or;]lnic fé;iliiers ®) 3 27.14 0.024 s 4.216 31.020 0.533
Salinity stress (S)s s i 3 109.55™ 0.102" 16.619" 94.610™ 0.570™
BXS (6,58 GiX e 355 9 184 0.030 0.333" 1.459" 0.170"
Error Us 45 1.31 0.011 0.015 0.147 0.022
CV (%) a5 <oy 2.45 10.73 5.83 3.84 4.49

5 e b (gl sime M wsyo iy Jleisl mhaw ;8 LSD 503 ulusl yr aslie gy b Loy Silee
Means with the same letters are not significantly different based on the LSD test at the p <0.05 level

0.5 a
= b
- 04
a0 c
g R
% 0.3 d sy
r
> f Do
<
L2 MM
©
3 /
c
S 01 /
©
S /
0 A
control 50 mM 100 mM 150 mM

a9 )3l wSWT (93 (y9lle 2 (g (5 1) Ui
Figure 1. The effect of salinity stress on the malondialdehyde in dragonhead
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Means with the same letters are not significantly different based on the LSD test at the p < 0.05 level.
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Figure 2. The interaction effect of salinity stress and bio-organic fertilizers on the proline in dragonhead
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Means with the same letters are not significantly different based on the LSD test at the p < 0.05 level.
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Figure 3. The interaction effect of salinity stress and bio-organic fertilizers on the chlorophyll in dragonhead
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Means with the same letters are not significantly different based on the LSD test at the p < 0.05 level.
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Means with the same letters are not significantly different based on the LSD test at the p < 0.05 level.
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Abstract

Salinity stress is one of the environmental factors limiting the growth and development of plants.
This research was conducted to evaluate the effect of salinity stress and biofertilizers on the morpho-
physiological traits of the dragonhead. The experimental treatments included biofertilizers at four levels
(control, bacteria pseudomonas fluorescens, algae Sargassum boveanum, algae Sargassum boveanum ~+
bacteria pseudomonas fluorescens) and salinity stress at four levels (0, 50, 100, 150 mM). The research
was set up as a factorial experiment using a randomized complete block design with four replications at
the greenhouse of the Faculty of Agriculture of the Kurdistan University in 2023. The results showed
that the integrated application of algae and bacteria resulted in the highest values of morpho-
physiological traits included plant height, root length, root volume, dry weight of aerial part, and protein
of dragonhead. But with the increase of salinity stress levels, the mentioned characteristics decreased.
Additionally, biofertilizers had a significant impact on the proline, chlorophyll, and peroxidase enzyme
in the salinity stress conditions. Therefore, the integrated treatment of Sargassum boveanum foliar
application and pseudomonas fluorescens inoculation not only had a positive effect on the morpho-
physiological traits of dragonhead under salinity stress conditions, but also, they are the key approach
to achieve sustainable agricultural goals.
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