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Table 1. Concentration (CN), chemical formula (CF), and the elements (HNS) used in the Hoagland nutrient solution.

CN(mg L") CF HNS

178.50 NH4NO3 Nitrogen (N)
107.25 (NH4)2PO4 (P) PhOSphOYLl Macroelements
128.57 KNOs Potassium (K)
221.25 Ca(NO3)2 Calcium (Ca)
148.50 MgSO4 Magnesium (Mg)

16.62 H3BOs3 Bromine (B)

7.87 CuSOq4 Copper (Cu)

13.12 ZnSO4 Zinc (Zn) Microelements
11.55 Mn2SO4 Manganese (Mn)

6.00 FeSO4 Iron (Fe)
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Fig. 1. Means comparison of the interaction effect of salinity stress (SS) and silica nanoparticles (SNA) on the inflorescence length
(IL) of strawberry cv. Parus; Columns with similar letters are not significantly different (LSD, p < 0.05).
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Table 2. Means comparison of root volume (RV), specific leaf area (SLA), leaf surface stomata (LSS) and leaf dry weight (LDW) of
strawberry cv. Parus as affected by jasmonic acid (JA) and silica nanoparticles (SNA) in response to salinity stress (SS)

SS (mM) JA (mM) SNA (mM) LDW (g/plant) LSS (%) SLA (¢cm?*/g) RV (cm?/plant)

0 7.7% 71.4° 0.8°% 62.7%

0.00 1 8.6 73.9¢ 0.61 65.3%

2 8.82 75.5¢d 0.7f 86.43

0 5.9de 74.0% 0.8¢f 35.28

0 0.25 1 6.0% 76.6 1.1¢ 24 4h
2 6.5¢ 70.0% 0.7% 67.2°

0 7.4° 78.2ab 1.0%d 46.7°F

0.50 1 8.41b 73.2¢ 0.8 48.7¢

2 7.7 78.43 0.6 52.3de

0.00 0 4.5 50.7% 1.3° 35.8¢

' 1 6.3¢ 57.2hi 1.82 65.2b

2 5.8de 59.08 1.8 52.0d

0.25 0 3.40 558l 1.4° 38.0¢

50 ' 1 5.3¢ 54.7i 0.9¢¢ 50.4¢
2 3.3h 55.61 0.6M 35.2¢

0 3.9¢h 55.7¢ 0.8¢F 41.2¢f

0.50 1 3.6 50.3k 0.5! 46.3°

2 5.0f 57.2hi 0.7 58.7¢d

A LSD a3l bl 5 A5 0 o 53 Sl e BN (S e G S Bl b sla g Sle O 8 3
In each column, means with the same letters are not significantly different (LSD, p < 0.05).
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Fig. 2. Effect of 0.5 mM jasmonic acid (JA) with 2 mM silica nanoparticles (SNA) on the percentage of the open stoma of the young
mature leaf surface of strawberry cv. Parus in response to salinity stress (SS): A) 600%, and B) x 1000
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Table 3. Means comparison for the crown dry mass (CDM), root dry weight (RDW), fruit tissue firmness (FTF) and fruit color index
(FCI) of strawberry cv. Parus as affected by jasmonic acid (JA) and silica nanoparticles (SNA) in response to salinity stress (SS)

SNA FCI FCI FTF RDW CDM
S8 (mM) IA (mM) (mM)  (Hue®) (Chroma) (N/cm?) (g/plant) (g/plant)

0 0.5¢¢f 58.2¢ 4 74t 13.5° 4.12

0.00 1 0.5% 55.3¢de 11.2# 9.3def 3.9

2 0.48 55.3¢de 9.1° 10.95¢ 2.3

0 0.49f 55.9bcd 6.6° 18.0° 3.2¢

0 0.25 1 0.4¢f 53.3¢ 6.3¢ 10.2¢4f 2.2
2 0.52 54,19 10.6% 11.4bed 2.5hi
0 0.4f 49 4f 6.2¢d 9.0df 3.0¢de
0.50 1 0.5%¢ 51.0F 5.7¢de 5.2¢h 2.6fh

2 0.5% 57.8: 9.1° 19.9 3.6"
0.00 0 0.5b¢ 50.9f 3.5F 1.51 22.5M0
1 0.5+ 58.92 5.2¢0de 9.8def 2.9def

2 0.5%¢ 57.42b° 6.4¢ 8.3¢f 1.7

0.25 0 0.4f 4900 57 77 2,400

50 1 0.5%¢ 58.6° 6.4° 5.0eh 2.8°f
2 0.5¢f 54.14e 4.6° 4.0 2.4hi

0 0.4f 50.3f 5.4¢de 12.9° 3.2¢d

0.50 1 0.49ef 53.7% 5.2¢0de 4.7" 2.51

2 (.52 55.8bed 5.4¢de 12.7% 3.6°
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In each column, means with the same letters are not significantly different (LSD, p < 0.05).
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Fig. 3. Means comparison of the interaction effect of jasmonic acid (JA) and silica nanoparticles (SNA) levels on the salinity

tolerance index (STI) in strawberry cv. Parous in response to salinity stress (SS), jO (0 mM jasmonic acid), j1 (0.25 mM jasmonic
acid), j2 (0.5 mM jasmonic acid); Columns with the same letters are not significantly different (LSD, p < 0.05).
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Fig. 4. Means comparison of the interaction effect of salinity (S) and silica nanoparticles (SNA) on the plant yield (Y) of strawberry
cv. Paros; Columns with the same letters are not significantly different (LSD, p < 0.05).

Sos=s Aile pla i Wls sdge 25 e gl |y OlalS
Ssply LAl Eel () (ol 25 5 S5 (OT)
N

J=is5e slad s o3Il 5 sl falS o (505 A3
Sl iy (1) 553 o 5 o S i 53 5 0
SalS (S 53 IS 5 e el s a5 3L e
S gl o GRIPIL s LAES S a5 5l
ol i 53 (YY) 355 e 03533 O Cslies Ll 2alS
gl SRl el e DL 5L 6050 S Ll b o
bz pods) slad b w8 Rl I L A3 S o5
e 4S Lpd e 255 5 ol 03 mex 3 53 Gk
sladsle 1 hd 5 Jsb 55 oS Cabs ol Csl
Sos=b o Tl d 55 55 el glad e a5 JLs s
ol Sl edal csa s O (Ve ) b e Sl
S Wles ;S S () OLSKen 5 wbls Jiuw s
2 LS e mh Gl U )58 Ll d Cod g
Sl Ses ol Ol s o 2l gl 35 S5 5
GR35 ol 03 e Sy e D30 S sl Lo
Al s o s 4 sl ol Al e S e

09

Cou

Sl gl sy o (6)58 A5 kil d 5o A, lals
Slrell Al o8 ol ol SR 0N el S b (S amd
L e (V8) Aol o 208 (6558 S 0 (S o5 Al
o bl S sb ol ey e O Kiasy K bt
Ll Rl (ol e ssba 5 23S 3 6550 il
3 e Glals 2 e (osd S kil s
LS a5l pze sk o)l s OUl uS 5 S
SRS Gy s e e 5 sk S L(F) 35,
SaLS 5l clmpldl sy alS s 5l Jla
o Rl i 53 il o sd RS P s R g8
ook o5 (SRS ke L 3 Gl pae SRS (6550
s Lacail 53 S e ) (AL e H3a 3 sl
g s 5 pRalS i, dis; ks b O Ol s
LS 5 st a5 Rl nl e sdle (Y) 25 e i s
Ay PalS Eel ol o el Saal dsdol O5e 50
38 () s e s R Bl s 0oL S iy
adlie sl Lol sanls dlex 51 S L) laediS oS
4S Ay e by (V4) Coul el sleiy gHss A5 L



0‘)&.@.&;)}@ Oleze

AARR Qt—mﬂj/r)Lg%- A)LA-.:/V.AA}LI dLﬂ/aL_\g}SB .]aa'bJ

ol o & ke 50 Vg0 Jun ¥ jle 5 el 56 Y 50 s
Ssl o GRS sl ll 5o el S salr /Y0
AE el 0B SR AT 53 e S0l i
3ol s s s ol Ll SO el e
Lo et A 0 ge SOl (i Rl o (6050 RS D0k
Sl (W) 0Sen 5 VST 3158 sy nl s
Esl alg e O Clitie 5 Sl gawl e oS Liles S
Lo e S e 53 (Sl g Dl kS

(F) 05,8 e 51,8 s Ol e 30 o oo oo S
LS i e ade 1 S5, DS 5
OYAL OLSan 5 bgtae) 355 o0 Sy Shis s
Ve e o/ 3 LS LpH JialS 5 cny K Ol o
(Black Splendor ) stk Sy 02 93 5> Sl sanlr fute
e 5= 5> (YA) sl ﬁ;'-L“ 4 (Royal Rosa) 3, L,
Ngahen o0 Jlagd an by o (Siistps e 5>
Oy Lol o 53 ke DY 5a a1 sl @ ol S ol
ol o & sl S salr Vg foo ©/Y0 Jlad 5 (5550 S
S TRCITS I P ER I PP

oalS Lol el SRS st S Bl ph s
e emed 5 (TY) Shda s S A5 Jlals 5 s
535 e oo guo Coaty T 0L 2 Uil OAZLS L B 5
23 o= it (V) Aol e SRalS Lae see o101 ol 5o
el (YF) [l (3, 5 (FY) Ly S 5 Wl o) I
S5l 0L Bl Shasy sl sl s Shes 2alS
oo lnn S 55l e 5 Shas a8 sl (g5 S
ol LmaS g 5o a5 00 5 3 SRl B
Sl ans s OF) iy lame 3 Gl olie eal b
SR 5 b s S A5 G s dul sl elS s
5L S s 0l sl Srasg (V) 558 e s Dol
KA 3 S 1 50 5 Osk Bl 3 e
s Gl o S350 (6558 A5 Tl s Ll (il

ol 03 asls OLalS s Laas s, Odd a5 5L b3 g
slaais, dewss Jals el pliw S350 lass
SLA05 el sl S S e dls 3 050
S osle opl 5 5,108 o 8l S e 0 1 sl S ] S
P sy 53 (1) 3l doul Sl U 2158l 0n I
Ll i 53 s D550 el e 4 ) SO el e
Sos ot L ahlie (gl aadis gy Sddanen (658 A
SLaShs 00 s Sl is Esl (58 A5 Loy S
S (V) 2y e (KSRl 56l i)
ol i ol glaplll ady Jals (g5 S
Izl 5 a5 2alS Lt Sl 008 o ld
LS S St osle Ol oS sl aBles a2l 5l S si
(Y) das o 2als OF 5 )8 JI 55

a3 5 ey Ah (DS e 53 5 se ke LIS
St 05 SoalS Coge 5 dms o 13 56 o | OlalS
i e g sy 55 5 o YY) 355 e 0]
Sl Laaiy) dils (5w o lad oS alac il o
ISl ety (2148 5l e JUEH 55 g o Zad gdone
(b IS ol slada e 3 (Fe) 5l 0 By |
Rl a1 glde sl Sl G618 nalie 4y e
S an i S R 5 ot S pln 3 sl
s A 5355 00 oS ME Slse 5 e 5 1S e
aider VBl sy cnl 53 (V) Lk e RalS 4y
St 3,8 L 1 6osd 5 ol pae sbay e S0
ot SB[ adyy S 055 Sl Bl o p sk
s d‘)"("“ ol g Gb L s (Y4) ool

J=Ys 5 S ot 8l 3 S Gl s
3 S s O a5l 5 el 0o 3 s alS
(V) el Olals s S Jl 5 Sl onsdee LY
Db 53U a8 il 03y OLES (4) O ea 5 03 5 Slaas z=b
S s SR s 53 edis Seslll Slio 5t

\)L_q.:..s‘)_:.v)dpt?' J&_}}_j:)b &;_w‘ °>j-f r.;.«.«:b.i QK.:.L:N@



...dhjﬁ}?ﬁﬁwl&éwb}m@;‘ab';ﬁu;l OIJK»A}J}:L)W

S Bl § 7S 4o

53 bl (SK3os ol s olia stask S e LS o )b s aS Bl 0L i pl il
S 3 Dl 5 AT CUKGL (2338 Jlastl s e 3055 oS s 63 Shee 5 s sla b
Spbe SRl b s oles w pliS e el S sanlr 5 e S350

Sl 3l o 5 0 (S ph S pdad Eeel o ol e

Lpd e 3O elS 3 Ll s sy Olis

el 2,90 CLA

1. Abu-Zinada, I.A., 2015. Effect of salinity levels and application stage on cucumber and soil under greenhouse
condition. International Journal of Agriculture and Crop Sciences 8(1): 51-73.

2. Ahmad, P., Wani, M.R. (Eds.), 2013. Physiological Mechanisms and Adaptation Strategies in Plants under
Changing Environment. Springer Science and Business Media, Vol. 2. Springer New York Heidelberg Dordrecht
London.

3. Ahmad, P., Azooz, M.M., Prasad, M.N.V. (Eds.), 2012. Ecophysiology and Responses of Plants under Salt Stress.
Springer New York Heidelberg Dordrecht London.

4. Anderea, C., Susana, C., Fonse, A., Morais, B., 2004. Effect of preharvest, harvest and postharvest factor on the
quality of pear (cv. Rocha) stored under controlled atmosphere condition. Journal of Food Engineering 64: 161-172.

5. Bao-shan, L., shao-qi, D.L., Chun-hui, F., Li-jun, Q., Shu-chun, A., Min., Y., 2004. Effect of TMS (nanostructured
silicon dioxide) on growth of Changbai Larch seedlings. Journal of Forestry Research 15: 138—140.

6. Berkelaar, E., Beverley, H., 2000. The relationship between morphology and cadmium accumulation in seedling of
two durum wheat cultivars. Canadian Journal of Botany 78: 381-387.

7. Casierre-posada, F., Garcia, N., 2005. Growth and dry matter partitioning of salt stressed strawberry cultivars
(Fragaria sp.). Agronomia Colombiana 23: 83—90.

8. CIE, Draft Standard 014-4.3/E. 2007. Colorimetry - Part 4: CIE 1976 L*a*b* COLOUR SPACE. Central Bureau
Kegelgasse 27 A-1030 Vienna Austria, Page 3.

9. Dehghanipour, S., Ghobadi, S., Baninasab, B., Ghaisari, M., 2011. Effect of potassium silicate and nano-silica on
the yield and quality of strawberry fruit. 7" Iranian Congress of Horticultural Sciences, Isfahan University of
Technology, Isfahan, Iran, Volume 1, pp. 755-759.

10. Dar, T.A., Uddin, M., Masroor, M., Khan, A., Hakeem, K.R., Jaleel, H., 2015. Jasmonates counter plant stress: A
Review. Environmental and Experimental Botany 115: 49-57.

11. Demkura, P.V., Abdala, G., Baldwin, I.T., Ballare, C.L., 2010. Jasmonate dependent and independent pathways
mediate specific effects of solar ultraviolet B radiation on leaf phenolics and antiherbivore defense. Plant Physiology
152: 1084-1095.

12. Denisow, B., Pogroszewska, E., Laskowska, H., 2015. The effect of silicon on nectar and pollen production in Hosta
Tratt. ‘Krossa Regal’. Journal of Acta Scientiarum Polonorum. Hortorum Cultus 14(4): 131-142.

13. Dombrowski, J.E., 2003. Salt stress activation of wound-related genes in tomato plants. Plant Physiology 132:
2098-2017.

14. Epstein, E., 2009. Silicon: its manifold roles in plants. Annual Applied Biology 155: 155-160.

15. Eye color. 2002. Color Spaces, CIE Lab- 65 percent.jpg retrieved online February 24, 2003, at http:/WW W .ilcolour.com/
knowledge/ measuring- color.asp.

16. Garriga, M., Munoz, C.A., Caligari, P.D., Retamales, J.B., 2015. Effect of salt stress on genotypes of commercial
(Fragaria x ananassa) and Chilean strawberry (F. chiloensis). Scientia Horticulturae 195: 37—-47.

17. Gonzalez-Aguilar, G.A., Tiznado-Hernandez, M.E., Wang, C.Y., 2006. Physiological and biochemical responses of
horticultural products to methyl jasmonate. Stewart Postharvest Review. 1: 1-9.

18. Haghighi, M., Mozafariyan, M., 2014. Effect of Si and nano-Si on growth, morphological, and photosynthetic
attributes of tomato in hydroponic. Journal of Science and Technology of Greenhouse Culture 5(19): 37—47. (in Persian
with English abstract)

19.1gbal, N., Umar, S., Khan, N.A., Khan, M.I.LR., 2014. A new perspective of phytohormones in salinity tolerance:
regulation of proline metabolism. Environmental and Experimental Botany 100: 34—-42.

7Y



b‘)\sﬁh})xbw “ﬂﬁ‘\&M}/rJLﬁA)M/r.h.:jbﬁJLn/aL_S};SBka'bJ

20. Jayakannan, M., Bose, J., Babourina, O., Rengel, Z., Shabala, S., 2015. Salicylic acid in plant salinity stress
signalling and tolerance. Plant Growth Regulation 76: 25—40.

21.Kanayama, Y., Kochetov, A., 2015. Abiotic Stress Biology in Horticultural Plants. Springer, Tokyo.

22.Kaya, C., Higgs, D., Kirnak, H., 2001. The effect of high salinity (NaCl) and supplementary phosphorus and
potassium on physiology and nutrition developmentary of spinach. Bulgar. Journal of Plant Physiology. 27: 47-59.
23.Keutgen, A.J., Pawelzik, E., 2009. Impacts of NaCl stress on plant growth and mineral nutrient assimilation in two
cultivars of strawberry. Environmental and Experimental Botany 65(2): 170—176.

24.Khayyat, M., Tehranifar, A., Davarynejad, G.H., Sayyari-Zahan, M.H., 2014. Vegetative growth, compatible solute
accumulation, ion partitioning and chlorophyll fluorescence of ‘Malas-e-Saveh’and ‘Shishe-Kab’pomegranates in
response to salinity stress. Photosynthetica, 52(2): 301-312.

25.Khayyat, M., Vazifeshenas, M.R., Rajaee, S., Jamalian, S., 2009. Potassium effect on ion leakage, water usage, fruit
yield and biomass production by strawberry plants grown under NaCl stress. Journal of Fruit and Ornamental Plant
Research 17(1): 79-88.

26. Khodamoradi, P., Amiri, J., Eshghi, S., Doulati, B., 2020. Influence of humic acid on growth, and leaf and root
mineral elements of sabrina strawberry under salinity stress. Journal of Science and Technology of Greenhouse Culture
10 (4): 1-19. (in Persian with English abstract)

27.LiangPeng, Y.I., Ma, J., Li, Y., 2007. Impact of salt stress on the features and activities of root system for three
desert halophyte species in their seedling stage. Science in China Series D: Earth Sciences 50(1): 97—106.

28. Martinez-Esplaa, A., Zapataa, P.J, Castilloa, S., Guilléna, F., Romeroa, M., Barberena, O.A., 2014. Effect of Soil
Applied Potassium Silicate on Papaya (Carica papaya L.) Plant Growth, Development, Yields, Physiology and,
Postharvest Fruit Quality. PhD Thesis, University of Florida, Florida, USA.

29.Miyake, Y., Takahashi, E., 1986. Effect of silicon on the growth and fruit production of strawberry plants in a
solution culture. Journal of Soil Science and Plant Nutrition 32(2): 321-326.

30. Parthier, B., 1990. Jasmonates: Hormonal regulators or stress factors in leaf Senescence? Journal of Plant Growth
regulator 9:57—63.

31. Pedranzani, H., Racagni, G., Alemano, S., Miersch, O., Ramirez, 1., Pena-Cortes, H., Taleisnik, E., Machado-
Domenech, E., Abdala, G., 2003. Salt tolerant tomato plants show increased levels of jasmonic acid. Plant Growth
Regulation 41: 149—158.

32.Saied, A.S., Keutgen, A.J., Noga, G., 2005. The influence of NaCl salinity on growth, yield and fruit quality of
strawberry cvs. ‘Elsanta’and ‘Korona’. Scientia Horticalturea 103(3): 289-303.

33. Saiedlar Fatemy, L., Tabatabaei, S.J., Fallahi, E., 2009. The effect of silicon on the growth and yield of strawberry
grown under saline conditions. Journal of Horticaltural Science 1(19): 107—118. (in Persian with English abstract).

34. Savvas, D., Ntatsi, G., 2015. Biostimulant activity of silicon in horticulture. Journal of Horticaltural Science 196:
66—81.

35. Taleisnik, E.., Machado-Domenech, E., Abdala, G., 2003. Salt tolerant tomato plants show increased levels of
jasmonic acid. Plant Growth Regulation 41: 149—158.

36. Wang, K., Zhang, L.X., Gao, M., Lv, L., Zhao, Y.G., Zhang, L.S., Li, B., Han, M., Alva, A.K., 2013. Influence of
salt stress on growth and antioxidant responses of two malus species at callus and plantlet stages. Pakistan Journal of
Botany 45(2): 375-381.

37.Yilmaz, H., Kina, A., 2008. The influence of NaCl salinity on some vegetative and chemical changes of strawberries
(Fragaria x ananssa L.). African Journal of Biotechnology 7(18): 3299—3305.

38.Yin, C., Wang, X., Duan, B., Luo, J., Li, C., 2005. Early growth, dry matter allocation and water use efficiency of two
sympatric populous species as affected by water stress. Journal of Environment and Experimental Botany 53: 315-322.

39. Zeinali, A., Moradi, P., 2015. The effects of humic acid and ammonium sulfate foliar spraying and their interaction
effects on the qualitative and quantitative yield of native garlic (Allium sativum L). Journal of Applied Environmental
and Biological Sciences 4(12): 205-211.

40. Zorb, C., Senbayram, M., Peiter, E., 2014. Potassium in agriculture status and perspectives. Journal of Plant
Physiology 171(9): 656—669.

#Y



J. Soil and Plant Interactions, Vol. 11, No. 4, Winter 2021, Isfahan Univ. Technol., Isf., Iran.

Effect of Silica Nanoparticles and Jasmonic Acid on Some Physiological
Characteristics of Strawberry under Salinity Stress

S. Osmanpour!, A.A. Mozafari"and N. Ghaderi

(Received: 19 August 2020; Accepted: 2 January 2021)

Abstract

Salinity stress is a major factor limiting the plant growth and productivity. Strawberry is a perennial plant and one of the
most important small fruits; it is considered as a plant sensitive to salinity. In order to investigate the effects of jasmonic
acid and silica nanoparticles on the yield, growth and fruits characteristics of strawberry cv. Paros, an experiment was
carried out with three levels of jasmonic acid (0, 0.25 and 0.5 mM) as the spray, three levels of silica nanoparticles (0, 1
and 2 mM), and two sodium chloride levels (0 and 50 mM). Therefore, a factorial experiment was designed based on a
completely randomized design with three replications under hydroponic condition. In this study, the length of pedicel,
root volume, the dry weights of shoot and root, the percent of the opened leaf stoma, some fruit traits (index color and
firmness), leaf specific area, salinity tolerance index and yield were measured. The results showed that growth indices,
yield and also, some fruit-related features of this cultivar were decreased by salinity. Application of jasmonic acid and
silica nanoparticle improved the fruit quality, yield and morphological characteristics under both control and salinity
conditions. Thus, the use of jasmonic acid and silica nanoparticles under salinity stress increased the root volume,
crown dry weight, and yield by 49%, 146% and 57%, respectively. The best results were observed in the application of
50 mM jasmonic acid and 0.5 mM silica nanoparticles.

Keywords: Greenhouse, Hydroponic, Parous, Salinity, Stress.

Background and Objective: Salinity is one of the most important factors limiting the plant production. About 7% of
the world's land is affected by salinity, covering 45 million hectares (3). Salinity has a negative effect on all vegetative
traits in strawberries; so, it can reduce the strawberry yield by 50% (2). It also reduces the plant uptake of calcium,
magnesium, potassium, iron and zinc. With the increase of the salinity level, the yield of the strawberry plants was
decreased accordingly. In addition, there are some studies reporting the positive effects of jasmines on plants in
response to both biotic and abiotic stresses (4). Jasmons act as chemical messengers in response to a variety of stresses
including physical injury, UV radiation and salinity stress (1). This study is the first using jasmonic acid with silica
nanoparticles to reduce the effects of the salinity stress on the strawberry plant.

Methods: In this study, strawberry seedlings of Parus cultivar were used as the experimental materials. Seedlings were
planted in 5 liter pots containing 1:1 volumetric ratio of cocopeat:perlite. First, the seedlings were kept in the
greenhouse at the temperature range of 18—22 °C and the relative humidity of 80—85% for two weeks. When the plants
were established, the Hoagland's nutrient solution was added to the pots. Jasmonic acid was given to the plants as a
foliar spray once every two weeks; silica nanoparticles mixed with the nutrient solution were applied once a day. The
duration of the treatment application (duration of the experiment) was considered to be 60 days. Experimental factors
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consisted of: salinity factor at two levels of zero and 50 mM, silica nanoparticles at three levels of zero, 1 and 2 mM,
and jasmonic acid factor at three levels of zero, 0.25 and 0.5 mM. After applying the treatments, yield traits,
quantitative and qualitative characteristics of fruit, fruit staining and fruit texture firmness were measured.

Results: Salinity stress, as compared to the control (0 mM salinity), did not significantly reduce the length of
inflorescence. The highest root volume was obtained in the treatment of 2 mM silica nanoparticles and the zero level of
jasmonic acid under non-saline conditions (86.43 cm?®/plant). Jasmonic acid at a concentration of 0.5 mM along with 2
mM silica nanoparticles under salinity stress caused a significant increase (p < 0.01) in the crown dry weight. The
results also showed a 9-fold (897.3%) reduction of the root dry weight in response to salinity stress, as compared to the
non-stress condition. Salinity stress reduced fruit firmness, but jasmonic acid and silica nanoparticles were able to
significantly compensate the effects of salinity stress. Application of silica nanoparticles, either with or without
jasmonic acid, reduced the salinity tolerance. Under non-saline conditions, silica nanoparticles had no significant effect
on the yield; however, under salinity stress, silica nanoparticles significantly increased the plant final yield.

Conclusions: The results of this study showed that salinity stress reduced the growth and yield parameters of the
strawberry plants. Silica and jasmonic acid nanoparticles, either as separate treatments or in combination with each
other, moderated the salinity stress and increased the growth of vegetative and reproductive traits of strawberries.
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