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Study the effect of drought and salinity stresses on germination and early growth
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Abstract

Environmental stresses, including drought and salinity stress can play an important role in reducing plant growth and yield
especially in the seedling establishment stage in arid and semi-arid climates of Iran. Therefore, identification of range plants
tolerance to drought and salt is very important. To assay the effect of different concentrations of drought and salinity on
germination and early growth of camelthorn (Alhagi maurorum) native of Razavi Khorasan province, two experiments
were performed separately in a completely randomized design with three replications in the laboratory of Bardsir Faculty
of Agriculture, Shahid Bahonar University of Kerman. 30 uniform seeds were sterilized with 10% sodium hypochlorite
solution for 30 seconds and after washing the seeds three times with distilled water, they were placed in 9 cm Petri dishes
on Whatman No. 2 filter paper. Then in the first experiment, polyethylene glycol solution (PEGeooo) with concentrations of
-1, -1.5 and -2 MPa was applied to obtain the osmotic potential, and in the second experiment, NaCl with concentrations
of 100, 150 and 200 mM was used. Distilled water was also applied to make zero stress (control) in both experiments.
Results showed that camelthorn seeds were able to germinate at -2 MPa of drought potential and 200 mM salinity potential.
However, increasing drought and salinity stress significantly reduced germination percentage and rate, seed vigor index,
seedling dry weight, shoot length, root length, shoot dry weight and root dry weight. Assessing the response of this plant
to different levels of drought and salinity in the germination stage and early growth of seedling is important for forage
production, soil protection and medicinal value.
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Figure 1- Effect of drought and salinity stress on germination percentage and rate of Alhagi maurorum.

The mean comparisons were performed using LSD method at P<0.05 significant level.
Means followed by the same letter(s) are not significantly different.
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Figure 2- Effect of drought and salinity stress on seed vigor index of Alhagi maurorum.

The mean comparisons were performed using LSD method at P<0.05 significant level.
Means followed by the same letter(s) are not significantly different.
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Figure 3- Effect of drought and salinity stress on seedling dry weight of Alhagi maurorum.

The mean comparisons were performed using LSD method at P<0.05 significant level.
Means followed by the same letter(s) are not significantly different.
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Table 1- Mean comparison of drought stress effect on early growth of Alhagi maurorum seedling
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Drought stress Radicle Length Shoot Length Radicle Dry Weight Shoot Dry Weight
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Control 25.232 21118 0.522 0.8012
-1 24,782 20.662 0.44% 0.7582
-1.5 20.04° 15.91° 0.37%® 0.508°
-2 15.75¢ 11.62¢ 0.29° 0.387°
Pualue <.0001 <.0001 0.123 0.0026
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In each column, means followed by the same letter are not statistically significant based on LSD test at the P < 0.05 level
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Table 2- Mean comparison of salinity stress effect on early growth of Alhagi maurorum seedling

Sosh S raly,; Jsb s el b oy ) S 055 @l ol oS 055
Salinity stress Radicle Length Shoot Length Radicle Dry Weight Shoot Dry Weight
(mM) (mm) (mm) (mg.plant™) (mg.plant?)

Control 23.442 20.073? 0.462 0.722
100 22.99? 19.722 0.37% 0.772
150 18.24° 14.97° 0.25° 0.44°
200 13.95¢ 10.68° 0.203° 0.45°
Puaiue <.0001 <.0001 0.0479 0.006
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In each column, means followed by the same letter are not statistically significant based on LSD test at the P < 0.05 level

GBI b M) O gy dals e s 4z ady; oS
S o b (6513 gne s (JSC B -1/0 5 -
G 5:80ke e (1 Jguk) 5l Olis JISK K -
d,«%Smowwj.x?);@lﬁ(.\xl&sojj
e b 4 ol b St 035 0 508 s

\itd

P St 05 5 araty $St 05 ST

dgab'-i)j)j (pf'/'b)djﬁgﬂb'ucjb#@&\}a
Saigme (PS/0)) (St gla bl & olsm ol
ety a5 055 2 (Sh S Al Sl oy

058 (Y 5V Jsds) 105 S5 b ime soLeT Bl



\F'YJL&/\ a)u/\“&/q‘ﬁ‘)&&)ju;r)l&qﬂ

5 alst plbl Jols) amalS ds) 5> It 4 )
(o5 Jasl 5 5> .(Opoku et al.,1996) Wil (arais
2 ot BT el sla 55 A
ekl dsb ol 4 e clipls Jsho iy 5 02y 5b
AalS.(Opoku et al., 1996) 53 § o axais, 5 ol
3 & Yl | NaCl J e 55 ax- 5l 5 45ai y Jsb
el g sz 0T e Sl a0y S
sods 05 S S L 6,58 s .(Javadi et al., 2014)
S5t S (5,8 o a5 Bl 02 b 51T 358
3 g5 olS )3 ardila s araty, db 2alS el
sk 5131 (Javadi et al., 2014) s 8 bl Jow
s oS 3 ardile s araty, dob alS Cel s, 40
Pirasteh-Anosheh, 2020;) w5 = &,l= 5 S
S cwled s )5 S 4k .(Qu, et al., 2008
ol s S 4T gladases j3 s 4l sl
S Fob S laazrain ) g bbaralw glyls el Sl o

.(Opoku et al.,1996; Soltani et al., 2006) Lxwa

(e OT) dalod Jles 53 5 (e +/YA 50 /AL Uslas
S8 ma b sdalia CYMPR) s (Sas 5 5
Npesha Vs ey Lt (13 e 0k
slm Il 5 arais ) Sis 055 5 Sl e IS
SR S5 5 e I Ll s S oalin
Gt 55 (F Jads) L3 § odalie 8 e Sliws
pluul ESKas (39 9 by EKES Oy ldie Yoo MM
G Cas LFYA 5T 07/0 3500 ol 5 a1y plen
(F Jsds) ols 2alS dals glaamald
4 1S A5 el g ) b Ol
b oS ilos 87 o)Ll glam pllil 5 azaiy); Jsb s
Broomand Reza ) c—ils Casles JtolejT pl s

Zadeh and Koochaki, 2005; Ebadi et al., 2013;
plb] g araiy, Jsb 2als” (Ganjali et al., 2017

SR e 4 Ll e TS Al s ol
Cled mals i Lol b ps pd bw g OT Gl

3 g > Il lalsny g8 i 3 Al dlag T

i 15 o Gl bl amalS gl Ly 5 55 Gl Sls gast il ls 4 <Y Jgd
Table 3- Analysis of variance of germination characteristics and early growth seedling of
Alhagi maurorum under drought stress

Mean Squares
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*, ** and "™ denote significant differences at 0.05, 0.01 % levels, and not significant respectively.
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Table 4- Analysis of variance of germination characteristics and early growth seedling of Alhagi maurorum
under salinity stress

Mean Squares
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*, ** and ™ denote significant differences at 0.05, 0.01 % levels, and not significant respectively.
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