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Assessment of germination indices and early growth of camelina
(Camelina sativa) seedlings in response to osmotic and salinity stresses
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Extended abstract

Introduction: Growth, development, and ultimately production of plants are affected by several
environmental factors. Drought and salinity are major environmental stresses that have irreparable effects on
all stages of germination, plant growth, and the structure and activity of organs. The germination stage and
seedling establishment are more sensitive to osmotic and salinity stresses, so it is important to evaluate the
germination indices under stress conditions for plant cultivation in dry and saline environments.

Materials and Methods: To investigate the effect of different levels of osmotic and salinity on
germination and early growth of camelina (Camelina sativa L.), two experiments were conducted separately
in a completely randomized design in the laboratory of Bardsir Faculty of Agriculture, Shahid Bahonar
University of Kerman in 2023. In the first experiment, polyethylene glycol solution (PEG 6000) at -0.2, -0.4,
and -0.6 MPa levels was applied to generate the osmotic potential. In the second experiment, NaCl at 50,
100, and 150 mM concentrations was used. In both experiments, distilled water was used to create zero stress
(control).

Results: The results showed that mild osmotic (-0.2 MPa) and salinity (50 mM) stresses had no
significant adverse effect on seedling establishment. However, increased intensity of osmotic and salinity
stresses significantly reduced germination percentage and rate, seedling vigor length index, seedling dry
weight, radicle length and dry weight, and plumule length and dry weight, so that drought stress at -0.6 MPa
reduced the length and dry weight of the root and the length and dry weight of the plumule by approximately
40.40%, 57.4%, 49.2%, and 53.3% compared with the control, respectively. The highest level of salinity
stress (150 mM) caused a decrease of 37.8%, 56.8%, 45.3%, and 55.4% in the length and dry weight of the
root and the length and dry weight of the plumule compared with the control, respectively. An increment of
MDA content, soluble carbohydrates, and the amount of free amino acids was observed at moderate (-0.4
MPa) and severe (-0.6 MPa) osmotic stress and 100 and 150 mM salinity stress levels.

Conclusions: Since camelina is a new plant in Iran, evaluating the response of this plant to different
levels of osmotic and salinity stress during germination and early growth stages of the seedling provides the
possibility of its cultivation and development in the dry lands of different regions of the country. It seems that
mild drought (-0.2 MPa) and salinity (50 mM) stresses did not have a significant adverse effect on camelina
germination indicators, but if the stress level exceeds the plant's tolerance range, it leads to decreased
germination traits. Recommending the cultivation of this species requires studying its stability, compatibility,
and agroecological characteristics.
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Highlights:

1. Germination characteristics and initial growth of camelina seedlings were investigated under
drought and salinity stress conditions.

2. The tolerance threshold of camelina seedlings was evaluated to different water potentials and
salinity stress.

3. The sensitivity of germination components to salinity stress was higher than that of osmotic stress.
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Osmotic 3 1005* 2.97™ 0.239™ 393.63™ 57.85™ 0.035 59.27" 0.11" 0.000526™ 21.288" 10.731™
Stress
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TTOT
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0
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Uas
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* and ** denote significant differences at 5, 1 % levels respectively.

N L Jlis e (o o pire s 5 A s g 3



YA

e Ualols azea LS adgl w9 (Jiailer sl (b)) 0], en 9 6

s Ginler e w4 e ol A5 0gd e

(YoYY (a2 g (cmpo) 93,5 0
a
1 ab
] I be
:- I |
7 Control -02 04 -0.6

(Jls0) (5 3ol i
A Osmotic Stress (MPa)

] a
25 4

b
14

c

05 4 -
o

04 06

a
Control -02

(8] 5 ol 355
a
70 4
60 4
50 4
40 -
30
20
10 4
04

Osmotic Stress (MPa)
Control

b
C
I |
50 100

(Y90 gluo) 290 o
C Salinity Stress (mM)

) Al A ye
Germination percentage
oW 2 = m o
8 & & &8 83 3 8 8

=4

=3

(39 35 39) (o) 4il 2 as pus
Germination rate
(Seed.day?)

&

o) il wo ye
Germination percentage

(393 35 3h) i) 4l g2 s ot
Germination rate
(Seed.day™)

o =
= s - & N
\ L . . .
I -
-
F a

(Y90 ghot) 8390 b
D Salinity Stress (mM)

Sialer Sy g oy (gysd g el LB S -Y S
Ol P /40 .aiod dwglio LSD 9031 b Lo puSiles Ldels
S Blax glls gl oSl ol aid )3 iy jo o gme B

IRCPRVIRE RS B P N U R U Je
Figure 1. Effect of osmotic and salinity stresses
on germination percentage and rate of Camelina
sativa. The mean comparisons were performed
using LSD method at P<0.05 significance level.

Means followed by the same letter(s) are not
significantly different.
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Figure 2. Effect of osmotic and salinity stresses
on seedling dry weight of Camelina sativa. The
mean comparisons were performed using LSD
method at P<0.05 significance level. Means

followed by the same letter(s) are not
significantly different.
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on seedling vigor length index of Camelina
sativa. The mean comparisons were performed
using LSD method at P<0.05 significance level.
Means followed by the same letter(s) are not
significantly different.
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Table 2- Mean comparison of osmotic stress effect on early growth of Camelina sativa seedling

Azdds, S ()

S ol 5 azady, Jsb : azasle Job azale Sas 0
Osmotic stress Radicle length Radlgle dry plumule length plumule dry weight
(MPa) (mm) weight (mm) (mg.plant™)

(mg.plant™) :
Control 23.47a 0.413a 19.073a 0.748a
-0.2 22.69a 0.362ab 18.720a 0.632ab
-0.4 18.27b 0.247bc 13.970b 0.432bc
-0.6 13.98¢c 0.176¢ 9.680c 0.3495¢

et duo 0 iy Jloisl mhans jo (g lel M a8l Jlo sre cglas JBlas yaej] Lull 5 aslie B> glls (glaKilis oygiw o 0
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 3- Mean comparison of salinity stress effect on early growth of Camelina sativa seedling

Azddy ) S (459

Sy S azady, Job Radicle d azale Job azale a2 o)
Salinity stress Radicle length awleci eh tl‘y Plumule length Plumule dry weight
(mM) (mm) (mg.pl%i nt!) (mm) (mg.plant™)

Control 25.085a 0.507a 20.94a 0.801a
50 24.635a 0.435ab 20.5a 0.714a
100 19.885b 0.295bc 15.74b 0.478b
150 15.595¢ 0.219¢ 11.45¢ 0.357b
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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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Figure 4. Effect of osmotic and salinity stresses
on Malondialdehyde (MDA) content of Camelina
sativa. The mean comparisons were performed
using LSD method at P<0.05 significance level.
Means followed by the same letter(s) are not
significantly different.
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Camelina sativa. The mean comparisons were
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