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(Chlorophyll a) Ch|a=(12.25*A663)-(2.79*A646)

(Chlorophyll b) Chly :(21.21*A646)-(5*A663)

(Chlorophyll Total) Chligta = Chly + Chly

Carotenoid (mgg)=((1000* Aszo)-(1.8* Chl,)-(85.02* Chly)/198
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Table 1. Measured biophysical components of chlorophyll fluorescence and their related equations.
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Table 2. Effects of SiO, nanoparticles and NaCl salt stress on the RWC and membrane stability index (MSI) of
five olive cultivar.

s ST o5 gl s aS o S ol o Glyime sl glas gl aslo
S0, (MM)- NaCl (mM) Cultivar R(\(%f 'E"O/‘:’)'
0-0 Koroneiki 63¢d 39.79°
0-0 Kolahfaraj 77% 44,29
0-0 Dire 60°¢ 48.11k
0-0 Shiraz 61d 46.44)
0-0 Conservalia 62¢ 45.57M
1-0 Koroneiki 64°¢ 33.87"
1-0 Kolahfaraj 792 37.601
1-0 Dire 61de 40.29°
1-0 Shiraz 63cd 41.57°
1-0 Conservalia 63¢cd 42 .45°
2-0 Koroneiki 624 30.97¢
2-0 Kolahfaraj 76° 31.86°
2-0 Dire 59¢f 37.994
2-0 Shiraz 59¢f 36.96¢
2-0 Conservalia 60¢ 41.54°p
0-150 Koroneiki 461 59.68¢
0-150 Kolahfaraj 501 57.51f
0-150 Dire 549 68.328
0-150 Shiraz 501 62.21°
0-150 Conservalia 40K 68.332
1-150 Koroneiki 559 54,549
1-150 Kolahfaraj 59¢f 53.37"
1-150 Dire 56 58.63¢
1-150 Shiraz 53h 54.349
1-150 Conservalia 46 60.11°¢
2-150 Koroneiki 56 45.28M
2-150 Kolahfaraj 64° 48.39%
2-150 Dire 57f 50.08!
2-150 Shiraz 59¢f 51.37
2-150 Conservalia 51 51.49

3,5 a0 0 )bl e zaw ;o LSD Qs.a)"l L )l ol ciline By S Blas gl oo Kl (g y2 40
Means followed by the same letter in each column are not significantly different at 5% probability level using LSD
test.

S i gid AT,
Jedg IS b Ldg 1S @ 89 15) (g5t sladilaSs) a5l (g5 (a5 Lyl jo oS ol plis pol> ieghy gl
sald HlalS & Cunsa g 5 o ae 8l ge (558 oS ol (LS gl cal gl ol aulS (s, S 9 JS
22y YT Lops 68, )3 (hall (n5eS 5 0oy ¥7 L WlspasS o8, 50 (falS (yiin Vg (e 101 (5590 55
dlio 0B o s wS959)5 9 IS Jede)lS b 30,5 @ J89)lS i 2 i98 5 03) (RSer o35 csalie
OFORe oS 3 lis (g oS Judg IS ke ks ST (90 U g (5590 L STl el slvosls (i Sils
eSS dond 978 oW plila bgyye i Ve (ho ) 08 g S pae Ll il o0 S L89,lS 5 b s 1S e

Yy


https://journal-irshs.ir/article-1-643-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

Ohles 5 LS

095 5 (Yseshen V) o 9neST (63 96U 025 0lej 55 (6)9d Laulpd )0 5 wald 4y S al38l o) VY 5 F L
(Y Jgoz) ab Jol> valis 4y s alS a0 VW o \WWh e gaz 8 oS gops

505 SIS IS @ IS a5 o5 Sl o5 55 55 Ll lio ool 51 (Sen sl
45 ol i ialejl slaesls il a3l ol gl Corimad el o351 Vg oo 10+ (5,55 glas o Sulsis S
slodls o gliloyee Slio jiin p g (ol (Sen Sl 6,50 G5 luld )0 preliw wenST 60 56 0 )18 S
oon Dl e wo 3 Sy laebl a3 il sl L8915 9 wSes,lS (ST Jede b @ Ldg kST el 5
9D Jedo)ls @ Judg IS (slgiome oy (5590 (BT o dmlyd jo a8 ol plis wl)d gl yo o8, blie OIS mls
oo oo V O3 G0 n) 5 g 5lmd 03, 4 g pe (S 5 Gig a5 2 S e YIVY 5 < IARVIVY s 5 ar S L8915
Sl 3o el 98T (60 96 315 pas 9 (SisyS o8, 4 S J3sS 9 b L3905 @ Judg IS jlade (S
PB,1 50 prdins ST (60 S gl Cale as 5o 13 5 (650 (g Hlend j0 Adeiis I AlaSS) cdale o YL (Y Jaz)
(V' Jsu2) ol walive 7,8 oS 5 5l

Siimgd Glaailass, cdale p maaw WIS (698 IS g pramediw 3enST 60 SISl 0 IS ST 1 SSls i lie -Y Jgax

05 w8 & (S 5 09 S RSk
Table 3. Effects SiO, nanoparticles and NaCl salt stress on content of photosynthetic pigments (mg g-1 FW) in
five olive cultivars.

9 9 = mow WIS ) a Jubg,l5 b Juss ks JS Uebo ks easgisg,lS
POV TOVIRVIN. 1 Cultivar Chlorophylla ~ Chlorophyll b Total Carotenoids
SiOz(mM)- NaCl Chlorophyll
(mM)
0-0 Koroneiki 1.939 0.654 2.58¢f 0.63¢
0-0 Kolahfaraj 2.25¢ 0.68¢ 3.13° 0.76%
0-0 Dire 1.98f 0.56¢f 2.54f 0.59
0-0 Shiraz 2.452 0.87° 3.03¢ 0.782
0-0 Conservalia 1.93¢ 0.67¢ 2.60° 0.57¢
1-0 Koroneiki 1.94% 0.66¢ 2.59¢f 0.64°¢
1-0 Kolahfaraj 2.27°¢ 0.68¢ 2.94¢ 0.75%
1-0 Dire 1.89h 0.59¢ 2.479 0.59¢
1-0 Shiraz 2.33¢2 0.892 3.22¢8 0.782
1-0 Conservalia 1.94% 0.67¢ 2.61¢ 0.57¢
2-0 Koroneiki 1.92¢9h 0.654 2.56f 0.63¢
2-0 Kolahfaraj 2.244 0.68¢ 2.92¢ 0.76%
2-0 Dire 1.871 0.56¢f 2.43" 0.58%
2-0 Shiraz 2.31b 0.892 3.208 0.772
2-0 Conservalia 1.90 0.66¢ 2.56f 0.56¢
0-150 Koroneiki 1.12¢ 0.45h 1.57M 0.48"
0-150 Kolahfaraj 1.35° 0.45" 1.80K 0.43'
0-150 Dire 1.26°P 0.489 1.74! 0.45
0-150 Shiraz 1.45M" 0.519 1.96 0.45!
0-150 Conservalia 1.02 0.45" 1.47" 0.41i
1-150 Koroneiki 1.42" 0.45" 1.57m 0.45!
1-150 Kolahfaraj 1.514 0.56¢f 1.96! 0.54f
1-150 Dire 1.48™ 0.48¢ 1.97) 0.47"
1-150 Shiraz 1.53% 0.55f 2.08h 0.52f
1-150 Conservalia 1.46™Mn 0.49¢ 1.951 0.50¢
2-150 Koroneiki 1.50! 0.54f 2.04i 0.48"
2-150 Kolahfaraj 1.86 0.57¢f 2.449" 0.64°
2-150 Dire 1.60ik 0.499 2.09N 0.58¢e
2-150 Shiraz 2.02¢ 0.69¢ 2.71d 0.60%d
2-150 Conservalia 1.64i 0.499 2.13h 0.54f

D)5 00,0 0 (5,ke] Jleil mhaws ;0 LED (45051 L (6 ks ine &gl cslie > G Jila l)lo ola Sl o5t 2 00
Means followed by the same letter in each column are not significantly different at 5% probability level using LSD
test
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Table 4. Effects SiO, nanoparticles and NaCl salt stress on the measured biophysical traits of chlorophyll
fluorescence of five olive cultivar.

adgl il yl8 Ay il y5ld e il ls

oSl 69 Pl o 28 = (FO) Fm) Fv) e ‘..95 o
ks Culti)var Initial Maximum Variable A
. DPSII
SiO2 (mMM)- NaCl (mM) fluorescence fluorescence  fluorescence (FvIFm)
(RFU) (RFU) (RFU)
0-0 Koroneiki 0.053f 0.255! 0.203' 0.792%
0-0 Kolahfaraj 0.050" 0.267" 0.217" 0.810"
0-0 Dire 0.046 0.267" 0.221f¢ 0.827°¢
0-0 Shiraz 0.048 0.270f 0.221f¢ 0.817f¢
0-0 Conservalia 0.044' 0.233" 0.189" 0.808
1-0 Koroneiki 0.052f 0.2551 0.203' 0.796
1-0 Kolahfaraj 0.051¢9 0.270f 0.219%" 0.811"
1-0 Dire 0.045% 0.279¢ 0.228¢ 0.835°
1-0 Shiraz 0.048 0.268% 0.2209 0.820f
1-0 Conservalia 0.044! 0.239m 0.195™ 0.8159
2-0 Koroneiki 0.051¢9 0.256! 0.203' 0.791%
2-0 Kolahfaraj 0.048 0.252% 0.204' 0.809
2-0 Dire 0.046 0.2699 0.229¢ 0.828°
2-0 Shiraz 0.048 0.263 0.215 0.817%
2-0 Conservalia 0.045* 0.240™ 0.194™ 0.812"
0-150 Koroneiki 0.081° 0.245 0.164° 0.669M
0-150 Kolahfaraj 0.079¢ 0.230" 0.151° 0.656"
0-150 Dire 0.0992 0.231" 0.132" 0.5714
0-150 Shiraz 0.072¢ 0.220° 0.148¢ 0.672'
0-150 Conservalia 0.093° 0.222° 0.129° 0.581°
1-150 Koroneiki 0.048 0.270f 0.222f 0.822¢
1-150 Kolahfaraj 0.050" 0.270f 0.2209 0.823¢%
1-150 Dire 0.050" 0.287¢ 0.237¢ 0.8244
1-150 Shiraz 0.0519 0.292° 0.240° 0.822¢
1-150 Conservalia 0.045* 0.252k 0.207¢ 0.8159
2-150 Koroneiki 0.0519 0.292° 0.241° 0.828°
2-150 Kolahfaraj 0.048 0.3022 0.2532 0.8402
2-150 Dire 0.048 0.296° 0.248° 0.834°
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2-150 Shiraz 0.045% 0.266" 0.221f 0.835°
2-150 Conservalia 0.045k 0.256! 0.211 0.824¢
8,005 00,0 0 (55l Jloisl mhaws o LSD (y5051 L G sire Solas line By S JBlas gy sle Sl gt ;o 0
Means followed by the same letter in each column are not significantly different at 5% probability level using LSD
test.
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The effect of silicon dioxide nanoparticles (SiO2) on chlorophyll content and
chlorophyll fluorescence of five olive cultivars under salinity stress
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Fluorescence parameters and chlorophyll content are the most important factors to
determine the photosynthetic capacity during the life of plants. In this research, the effect of
SiO2 nanoparticles was investigated on the characteristics of RWC, membrane stability,
photosynthetic pigments and the functioning of photosystem Il under sodium chloride salinity
stress conditions in five olive cultivars. Two olive cultivars (Koroneiki and Conservalia as
salinity-resistant and sensitive controls, respectively) and three selected genotypes (Deira,
Kolahfaraj and Shiraz) at two levels of salinity (0 and 150 mM sodium chloride) and three
levels of nanoparticles of SiO2 (0, 1 and 2 mM) were investigated. The results showed that in
all investigated cultivars, membrane stability and relative water content decreased in sodium
chloride salinity treated plants. On the other hand, the application of SiO2 nanoparticles
increased the relative water content, membrane stability and the amount of photosynthetic
pigment in both control and salinity conditions. Shiraz genotype is more tolerant to sodium
chloride salinity due to its superiority in most traits related to salinity tolerance compared to
other cultivars. The results showed that application of SiO, nanoparticles increased
photosynthetic pigments under salinity stress. In general, it can be concluded that salinity stress
reduced the content of photosynthetic pigments, relative water content, membrane stability and
also the performance of photosystem |1, and SiO2 nanoparticles improved these traits. It seems
that the application of SiOz at a concentration of 2 mM reduces the destructive effects of sodium
chloride salinity stress in the studied olive cultivars.

Keywords: Olive, Chlorophyll, Salinity stress, Silica nanoparticles, Chlorophyll fluorescence
indicators.


mailto:sarikhani@basu.ac.ir
https://journal-irshs.ir/article-1-643-fa.html
http://www.tcpdf.org

