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Alleviation of salinity stress on Rosa hybrida L. cv. 'Dolce Vita by foliar application
of calcium carbonate nanoparticles
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ABSTRACT

To investigate the effect of foliar application of calcium carbonate nanoparticles (CCN) and indirectly increasing carbon
dioxide concentration on salt stress modulation of rose 'Dolce Vita., a soilless culture experiment was conducted as a
randomized complete blocks design with three replications, in which the pots were filled with a mixture of cocopeat and
perlite. The first factor was salinity at two levels (1.8 and 3.2 dS m™' by adding NaCl to the nutrient solution) and the second
factor was foliar spraying of CCN at four levels (0, 3, 6 and 9 g L™ by using Lithovit fertilizer). Increasing salinity and the
concentration of CCN had no effect on potassium and sodium contents of leaves and electrolyte leakage of leaf cells. The
salinity of 3.2 dS m reduced the relative humidity of leaf and increased the dry matter percentage and soluble sugar content
in the plant leaves; however, had no significant effect on studied morphological characteristics. The application of CCN
significantly increased the relative humidity of leaves in both saline and non-saline treatments and the mean of
morphological traits (leaf area, flower diameter, stem length and flower yield). In addition, the application of 6 and 9 g L
CCN significantly increased the concentration of chlorophyll, carotenoid, and leaf soluble sugar; however, salinity had no
effect on these characteristics. Results showed that foliar application of CCN, by affecting physiological and morphological
traits and improving plant nutrition, modulates salinity stress and improves the growth conditions of Dolce Vita rose.

Keywords: Carbon dioxide, enrichment, hydroponics.
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Table 1. The ionic composition (in micromole per liter) of irrigation water, the nutrient solution used during the
establishment of rose plants and the nutrient solutions of two experimental treatments with electrical conductivity of
1.8and3.2dSm’".

Chemical forms rrigation water Nutrient solution* Nutrient solution Nutrient solution
(plant establishment period) (EC: 1.8dSm™) (EC:3.2dSm™)
Ca 1100 2548 3028 3028
Mg 300 981 1166 1166
K 22 3532 4197 4197
NH4 - 450 320 320
Na 4441 5623 4443 20000
NO; 339 9625 11243 11243
SO, 1635 1880 1655 1655
HCO; 2060 <700 <700 <700
H,PO, 0.0 1250 1250 1250
Cl 1908 2100 1908 17467
Fe -- 40 40 40
Mn - 10 10 10
Cu - 3.5 3.5 3.5
Zn -- 6.0 6.0 6.0
B 24 24 24 24
Mo - 1.1 1.1 1.1
EC 0.85 1.8 1.8 32
pH 7.92 5.5 5.5 5.5

(055 Gz bl ) asdllas (ol o solasiul 8,50 (Cogeind) pundS Sly,S Ol)3gL olonds oS 5.Y Jgo
Table 2. The chemical composition of calcium carbonate nanoparticles (Lithovit) used in the study (as printed on the
fertilizer label).

Component Value (%) Component Value (%)
Calcium carbonate 77.9 Iron 0.7
Magnesium carbonate 8.7 Zinc 0.001
Potassium oxide 0.2 Manganese 0.02

Sulfate 0.03 Phosphate 0.02
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Table 3. Mean comparison effect of calcium carbonate nanoparticles spraying on morphological traits of cut rosa hybrida cv.

“Dolce Vita”.
Treatment Leaf area Flower diameter Stem length Yield (Number of branches)
Calcium carbonate 2
nanoparticles (mg L) (mm’) (mm) (mm)
0 173 32.5° 49.8° 8.3¢"
3 186® 33.5% 59.0" 8.7°
6 199%® 38.6® 64.3° 9.4*
9 219* 42.3° 65.0° 9.4°
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Table 4. Mean comparison interaction effect of salinity and calcium carbonate nanoparticles spraying on
physiological traits of rosa hybrida cv. “Dolce Vita”.

Treatment Relative water content ~ Dry matter ~ Electrolyte leakage ~ Chlorophyll ~ Carotenoid

(Sdasl“;lt% Calcium car(bggatglr;anopartlcles %) (mg g FW)
0 91.65° 19.037 8.38" 1.13* 0.80"

18 3 91.71° 17.83¢ 8.38° 1.14* 0.82°

; 6 91.73° 16.66' 8.40° 1.19* 0.84°

9 92.20° 15.20¢ 841" 1.20° 0.85*

0 84.71¢ 20.78° 8.42° 1.12° 0.79*

32 3 85.16" 20.40° 8.40° 1.15° 0.82°

; 6 86.16° 19.88° 8.39" 1.18° 0.85*

9 85.34° 19.63° 8.38" 1.19° 0.85°
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Figure 1. Mean comparison effect of calcium carbonate nanoparticles spraying on leaf chlorophyll concentration
of Rosa hybrida cv. “Dolce Vita”( Error bars in the figure indicate standard errors of three replications).
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Figure 2. Mean comparison effect of calcium carbonate nanoparticles spraying on leaf carotenoid concentration of
Rosa hybrida cv. “Dolce Vita” (Error bars in the figure indicate standard errors of three replications).

Sly,S lydgil alises Folaw o Qi ye 0l o
clale 3L 055 esalie Iy e (ol el
Oldel sy pS ke O e po S oo w8
oe2jowd TIV 698 mhaw ;5 5 puedS Sl
L ogygs S (o VoVFP) o5 cvalice yieyp
b (S Jol 035 2 2 9 Srel Jedly a8
Sy LS )3 P G owimes 5 (2l G s
e S STy 5l (S Jelore laaid Glgiome s
5 Sl (S22 5 (5,50 Gl b allie 6l ol
Jonily > ozmen (25 4 oS syl g 5l 5o
Ingram & Bartels, ) o)ls oo wlol g (6 j0ml
GS5l5) s wile olaclourgy,S aezs (1996
Ll cod GlS e wnlis 5 GolSle 5 5925558
Sk 5 (S 0S5 syel lid e el 25
ol (g s SRl 05 (55 3 99,5 (o0 e silie
olS Soiglesed Sleogad 35 b 25 9eSlss 4
@ ke ol ) pwgtd (Ml Gizmen o (F Jgo)
oLS o Slple slaanld ogge 5 ol SRl
Siluge 5l (A6 (Sl @5l Gl casu eed
Sopd & Joos (Rl jslate a4 S anuSles
3 Joloe sloaid clale pulidl 008 o Brac
Gt 3l o a8 oLE 51 el sl ey oSy
il 0350 055 o 3 S aenSlgs e
OS5 SeeSTen ol clald ;s Sy unglie a9l
o5 cplply (Geissler et al, 2009) ail e
S5 63 (S b b S Sl S 590
GRS b cage g Lyl See s S

(Hamoda et al., 2016) 395 o0 oL )5 Sis

oo sl S

St e g iy Ol e

Gops gl 93 o )0 (2l sl ;5 el clale
FIV cob Jlade b plp e uiosjows YIY 5 VA
30 9 FIF Jol jlews 1o o lade Lol 0gr Vgo Lo
chle g pSoilal @l oe Ysedes Yo pgs Lo
w830 0L (B J992) 5) 5 S 59 el 5 ek
Sosme Gl (@WBlax b o2 L) ciobesl slajles oS
@ axg b oailasls Sy 0 pae g0 ool cdale
Sialeil gnl Ll 5o el 5w VL il
3525 Ay bawgi i K g Na (o S0, Yl
50 el g oo cdale a5 dals o el il
Syo g Gl Cdz asl Vool 9> 50 e
Garciadeblds ) 098 g0 ploxil oLS o laoy] e 5l ks
30 i YU cdale o cpl s ogdle et al., 2003
bug mawodr gy Lyl o ady, e
ol ol e Sl S 3 51 4, sla s
(Almeida et al., 2017) ;3 oo

S5t Jalons 8 S 51
Tobw 1SSy y0 a8 was e ol ‘5»:».?.1.&)'1 Slools
) 6op Gl el SlirS S350 5k Jobne
Jolowe a3 IS jlade e 0 Guiesjowo YIV 40 VA
O Jsuz) el ool iolidl o gme jsbay |, Sy
2 e 1 55 S SlipS S350 5l ol
O3l 0,5 g atily Sp o Joke a8 clale
Camd |y S Jolore aid cdale ]38l pds” @l S
(oandS S gl il Joone 53) aald &

Logads 03) 5) 5 (pleordgn Slio p padS Sl,35L (8L ke 5 (5590 lie ST aS0lee anlin & Jooor
Table 5. Mean comparison interaction effect of salinity and calcium carbonate nanoparticles spraying on biochemical
traits of Rosa hybrida cv. “Dolce Vita”.

Treatment Soluble sugar Leaf potassium concentration Leaf sodium concentration
Salinity Calcium carbonate nanoparticles %

(dSm™) (mgL™) )

0 7.107 1.48° 0.30%

18 3 7.40° 1.78° 0.29°

’ 6 7.46° 1.79* 0.28"

9 7.53¢ 1.83" 0.28"

3.2 0 8.23 1.38 0.37°
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1.70° 0.33*
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* In each column, the means with a common letter are not significantly different at 5% probability level basd on the LSD analysis
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