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Avrticle Info ABSTRACT

Article type: Background and Objectives: Dianthus barbatus belongs to the

Full Length Research Paper  Caryophyllaceae family and is one of the most important ornamental plants
in the open air, which gives a special beauty to the environment in spring.

Article history: This p!ant grows ina wid_e range of climatic condition'?‘. Due t_o the fag:t thgt

Received: 05.12.2021 extensive research on salinity stress threshold and cultivar resistance in this

Revised: 06.14.2021 plant has not been studied, so this study aims to investigate the effect of

Accepted: 09.05.2021 different levels of salinity stress and cultivar type on some physiological,
biochemical and nutrient concentration of Dianthus was done in
greenhouse conditions.

Keywords:

Carnation, Materials and Methods: This experiment was performed in November
Chlorophyll, 2019 in the research greenhouse of Khomeyn Municipality located in
g\l;\t/rc'em”ptake' Markazi province, as a factorial, in a completely randomized design, with

three replications. Experimental factors included salinity stress and
cultivar. The first factor was cultivars at two levels (including Diana and
Barbarin cultivars), the second factor was salinity at 10 levels (including O,
10, 20, 30, 40, 50, 60, 70, 80 and 90 mM NaCl). The seeds were prepared
from a Dutch company and planted in pots containing soil, manure and
sand (1:1:1). Salinity stress was applied from the four-leaf stage. At the end
of the experiment at the stage of full flowering, the traits measured in this
experiment included the concentration of nitrogen (N), P, K, calcium (Ca),
magnesium, sodium, photosynthetic pigments, carotenoid content, proline,
Electrolyte Leakage, Lipid peroxidation, relative leaf water content (RWC)
and leaf enzyme activity (catalase and peroxidase).

Salinity stress

Results: The results of ANOVA showed that the main effects and
interactions of salinity stress and cultivar were significant for catalase,
peroxidase, potassium uptake and Electrolyte Leakage. As the
concentration of sodium chloride increased, the amount of chlorophyll and
carotenoids, the concentration of calcium, magnesium, nitrogen,
phosphorus and RWC decreased, and the amount of malondialdehyde,
electrolyte Leakage, enzyme activity, proline and absorption of sodium and
potassium increased. Among the two cultivars studied, Barbarin cultivar




was more tolerant to salinity stress than Diana cultivar. The highest uptake
of potassium (5.157%) in Barbarin cultivar under non-stress conditions, the
lowest (14.79%) in Diana cultivar under severe stress conditions (90 mM).
The highest sodium uptake (1.36%) was reported in severe stress
conditions (90 mM) and the lowest uptake (0.2196%) in non-stress
conditions. Sodium uptake in Barbarin cultivar (0.5082%) was lower than
Diana cultivar (0.5474%) which indicated that this cultivar was more
resistant to sodium uptake.

Conclusion: According to the results of the present study, with increasing
sodium chloride concentration, physiological parameters such as
chlorophyll and carotenoid content and relative leaf water content decrease
and biochemical parameters such as malondialdehyde content, enzyme
activity, sodium and potassium uptake, electrolyte leakage and Proline
increased. The results of this study showed that the cultivars studied in this
study were resistant to low salinity (10-40 mM) and somewhat sensitive to
moderate and severe salinity (50-90 mM). Among the studied cultivars,
Barbarin cultivar was more tolerant to moderate and severe soil salinity
than Diana cultivar.
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Table 1. Analysis of variance (Mean squares) effect of salinity stress and cultivar on biochemical traits of Dianthus.

Qs is ol Sy Y w3
A 5,8 b Jés)s a Liyls T s - = o S et e
&£ Carotenoid Chlb Chla TS poline T e Ell_ectlr(olyte e S.0.V
Total Chl MDA RWC eakage df
23.072™ 3.217" 1.1572" 14.23" 27.46™ 12.20"  340.03™  1235.04™ 9 o
Salinity
12.14" 0.2863™ 0.5669" 7.46" 0.8310™  0.3694™  54.83™ 988.6™ 1 -
Cultivar
X o5t
ns ns ns ns ns ns ns **
1.247 0.01108 0.2544 0.5268 0.2272 0.1010 3.701 36.72 9 salinity x
Cultivar
ot
2.660 0.03511 0.4548 1.251 1.328 0.5906 5.088 7.28 40
Error
- - - - - 59 S
Total
e o
2.56 2.86 1.89 3.69 4.89 358 5.89 5.68 - Coefficient of
variation

.L.p))\ }O JL&\&)})‘)&M})‘}&AJ)’U}‘:}?}(a_k«;‘a.:?}:Qas*}asgns
™, *and ** respectively, no significant difference at the 5 and 1% probability levels

-\ Jgd aalsl
Continue Table 1.
Sy sVl ) e sl
POD caT  rWe prie S e ol A Sisg sl SOV
Na/K Mg Ca Na K P N df
10.88™  18.098™ 02999 0032557 04337  1.05410"  7.3073"  0.0530" 344™ o
Salinity
31437 15617 0.06107  0.00055™  0.06083"  0.02247° 190147  0.00129® 075047 1 2
Cultivar
. = . . 2o XS5
1.23 0.7141 0.0172 0.000060™  0.00488™  0.00379™ 0.15775"  0.000682"  0.0407" 9 Salinity x
Cultivar
o
04591  0.1837 0.00131 0.000374  0.00397  0.00482  0.01569  0.000805  0.02469 40
Error
B . . ) . ) 59 K
Total
e
1.22 1.58 1.26 5.58 359 2.85 3.65 3.25 1.78 - St
Coefficient
of variation

™, *and ** respectively, no significant difference at the 5 and 1% probability levels
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Fig. 1. Interaction of salinity and cultivar on biochemical and nutrients traits of Dianthus.
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Table 2. Mean comparison of salinity and cultivar on biochemical and concentration of nutrients
characteristics of Dianthus.

Pl Sl 4 lie

Mean comparison
of cultivars

b S5 O¥s0 ) 558 25 J-<4l~’ aslis
Traits Mean comparison of salinity stress (mM)

Diana  Barbarin 0 10 20 30 40 50 60 70 80 90

e Sy
68.97°  67.06° (ss) 8321° 7704 714 6971 6671 6548 6375  6334"  6151"  58.34°

RWC (%)
LT gs 05l

5 0 Jses 50
9.02* 8.79° (3o 6.60° 6.64° 7.20% 757 813 8.14% 951% 10.52° 12090  12.38°
S S8
MDA
(umol g™ FW)

I35 sz

6.01° 5.86° G ass s 4.40° 442 4.80° 505 542 560 6.37° 7.01° 8,06 8.25°
Proline

(umol g* FW)
PSSk T L5 ks
4.78° 549 G ass s 741° 6.99° 630°  576¥  514% 472 4,65 4.64° 308° 267°

Chla
(mg g*FW)

R

5 S
113 2.33° (3o 318 2,65 2420 234°  226° 204~ 209 193 1.88° 158°
S LSS
Chlb
(mg g*FW)

Fdix

¢ Jf B Jf )
6.92° 7.82° G os 1055  965® 872* 811 740  677* 6.74° 6.58* 496 425
SA-S8)
Total Chl
(mg g*FW)

£S5 k) 45555,

1.406° 155 G isses 303 2.05° 183*  166%  148* 137 1.089 0901 07459  05442"

Carotenoid
(mg g*FW)

7

Mg (%)

0445  0.439° 05260  0517° 0517  0499°  0478°  0426°  0.389° 0377 0352 0346

1.19° 1.25° S ik 1507 146 1.43® 137 137 1.28° 1.19° 0.987° 0862"  0.739°
Ca (%)

b 2
Na (%)

1.25° 0.508° 0219° 02349 02159 02639 0315 0307  0420° 0.754° 115° 1.36°

S e
P (%)

0357  0.367° 0484  0.460° 0458  0418° 0392 0356°  0.299° 0.272% 0.242° 0.239°

Ois e ke
N (%)

3.68° 3.91° 454 4427 440° 4360 419" 409° 357 317 274" 248°

Lib ged Sls pme BV glyls Ao s == Jlez| daw ,sLSD Qyj el iy a3 S rie Gy gl la Sl
* Means with same letters in each row are not significantly different at 5% of probability level —using LSD test
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