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Effect of Foliar Application of Nano-TiO2 on Some Quantitative and Qualitative

Attributes of Strawberry Fruit (Fragaria x ananassa Duch.) cv. Sabrina under
Deficit Fertigation
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Table 1. Composition of nutrient solution used to fertigate strawberry plants.

@l sl paie il
Concentration of nutrients (mg L)

ey )(:; O3 2558 pelS e o e ool s &35 Fe

(K) (N) S) (Ca) (B) (Cu) (Mo) (Fe) (Mo) (Zn) (Mn)

325 86 150 32 110 0.67 0.03 34 3 0.05 0.13 0.11 9,
(Vegetative)
ks

340 80 110 30 130 067 003 20 3 003 010 01l  Fowering)

o2 90 syl

gl o b ogee gl comdsS bamgi ogee 250 5 sk Jlazs il 5l eoliul b oogee 13y cotalesl sk 5
s b @ Ldg kS i S oslul gmwad olKiws ) eolital b Jsle dul> olge 5 sl s he, b smmlyis LB baog!
bl (OY) Wellburn &  Lichtenthaler by, 3 (HALODB-20) Dynamica yogids iSwl oliws 5l oolaiw! b 55 auSeis,lS
ad osliiul p5 o Jge 8 5l adgg)lS 9 D g )lS @ Ju8g IS arlone (sl 5 wiu

Chla=11.75 A662 — 2.350 A645
Chl b =18.61 A645 — 3.960 A662
Car =1000 A470 — 2.270 Chl a- 81.4 Chl b /227

T s 5l B jsb s Loy (B cudlo s 51w 5T alo e 10) i 5 alse el 5 059 s pSojlail jslate &) (rizmon
L{bt\.w.:) )| ‘) @‘9,0 GLQWS (i 299 52 L)"")‘ LAQT wﬁb) b ol eolo )‘)3 ‘3.&5 ua)_t.n 9O M 9 0l Al u] L) L{bd..w.:)ﬁ oA
Sl o Sl b 4 lon slbciend o lodiy, wSES ()5 s eSo)ail gy i 35 o8 <1\ Stz sgily b g 00,8 lan
359 f5 1) Jlesus 693l b ol 4o g wad i Lwguados a0 Vo sloo b ol 50 el VY oo 4y s g i3 518
ool ‘55|S|5

S5l p s 5l eslatul b eesls (g,lel slo Jdox g 4y .au0 5 ploil Bl JolS jsboas )b B jo )55 & j0 4 ioles]
050505 Al 000 O Jlainl i 45 5310 (giels 0z (y50)] Lawgs 525 lbpaSilio § 4 ol SAS 9.1 (g Lo]

sga0 (P € 9 Job
65 polis sleoyd b il glacbile 5 (2o glne o5 (slajless iiSenp o5 olo (lis (wil)ly 5 Jgu slaas
5 polid loo,d ol litie Glacdile b s 5 (a3 sl o5 jlod (ol S (5 5 Jlscine ogme (250 5 Jsbo 52 ST
dooyd gl Lo 50 (Sl dmlie sloant ululp g jlogne wo)d o Jlaiol mhaw )3 05 (2ye 9 Job Glime 5 onS]
wall Jlesd 90,8 9l i 5o )8 e VY Cale 0 i 5 05 Job (e (e sBle YITY) (0 068 5 (e il TIVE) (0 it
Jsb oliee (ol YITVY) (228 5 (ol TIPY) (i (2o dslone o5 Jlad 5o cowizman (Al =) JS5) ol s &,

ARAl


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.10.5
http://journal-irshs.ir/article-1-514-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.10.5 ]

8 (e 4 (Solo

9 oy b clale 2l 5 ogee (556 950 5o (=) US8) 0B valine 2 e A (a0 slxe 5 wald jlesd )3 ol 5 4 g
@]l 05 (i Slagiashy oeluly (@ I -Y USE) 0 Ty SRl esee (B Ol (@3 sl Rl L (e
5 ol Cd jo olS glady ) piagw S8 o]l L oS (60 pailid sleo,d gl yioren (YA) 04 oo 0gae o3l ralS o
L (V) oLen 5 Alcaraz imgsy ;o (V) sgdion om0 (2,0 5 Job Gl coms )90 sloateslonul LS5 5 (138 olse
Cd il g ogee Cuidlgeg)S g S Cudlg S 5o el cudlad alEl L pgslis a5 s ST 5155 sla (g9, pesilis (L5b gl

2,10 Slaman Giogly (nlb b yol adlllas slaazis a5 995 0 0900 (20 9 Jsb Ll o (o138 Slge

a b 6
Qo 67 o

a . a b

57 b
4 1 c 4 1 .
31 i I
2 A 3 2 1
1 ! 1 4
0 - 0

0 6 12 130 110 920

(52 95 o) el 53 pyslis slo o, i il (3disles) 53 Jalona oS

Concentration of titanium dioxide nanoparticles (mgl?) Deficit fertigation (ml)

(yio gHilo) 0500 J5b

(70 Tl ogee sk
Fruite lentgh (cm)
Fruite lentgh (cm)

Fig. 1. Main effects of titanium dioxide nanoparticles (a) and deficit fertigation (b) on fruit length of strawberry cv.

Sabrina.
Lo plo 08, (SSA05 o5 Job 2 () (23 sloe 05 5 (A) w1 (69 pouilis sloo)d 5l Lol sla il ) S
6 -
) 4] a < 5 b
35 b 4
S 33 :
% 5 2.5 - 3 ; 3
12 2 S E
22 15 3%
3% b
b 1 E
4 E 051 ol
SE ] 0
0 P 12 130 110 920
(15193 ) 1 65 s o5 il (2l 29 e S

Concentration of titanium dioxide nanoparticles (mgl?) Deficit fertigation (ml)

Fig. 2. Mean comparison simple effect of Titanium dioxide nanoparticles (a) and deficit fertigation (b) on fruit width of
strawberry cv. Sabrina.
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Fig. 3. Interaction effect of titanium dioxide nanoparticles and deficit fertigation on fruit weight of strawberry cv. Sabrina.
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Fig. 4. Mean comparison interaction effect of Titanium dioxide nanoparticles and deficit fertigation on fruit, root fresh
weight (a), root dry weight (b), aerial parts fresh weight (c) and aerial parts dry weight (d) of strawberry cv. Sabrina.
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Fig. 5. Mean comparison simple effect of Titanium dioxide nanoparticles (a) and deficit fertigation (b) on TA content of
strawberry cv. Sabrina.
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Fig. 6. Mean comparison simple effect of Titanium dioxide nanoparticles (a) and deficit fertigation (b) on fruit pH of
strawberry cv. Sabrina.
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Fig. 7. Mean comparison simple effect of Titanium dioxide nanoparticles (a) and deficit fertigation (b) on fruit TSS of
strawberry cv. Sabrina.
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Fig. 9. Mean comparison simple effect of Titanium dioxide nanoparticles (a) and deficit fertigation (b) on carotenoid
content of strawberry cv. Sabrina.
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Fig. 10. Mean comparison interaction effect of Titanium dioxide nanoparticles and deficit fertigation on yield of strawberry
cv. Sabrina.
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Research article

Effect of Foliar Application of Nano-Tio. on Some Quantitative and Qualitative
Attributes of Strawberry Fruit (Fragariax ananassa Duch.) cv. Sabrina Under
Deficit Fertigation

P. Sadeghi and H. Hassanpour*!

In order to investigate the effects of titanium dioxide nanoparticles (nano-TiO2) on some
quantitative and qualitative characteristics of strawberry cv. Sabrina, a factorial greenhouse
experiment was conducted in a completely randomized design with three replications. The
strawberry plants were sprayed with titanium dioxide nanoparticles (0, 6 and 12 mg L) and under
different deficient fertigation treatments (90, 110 and 130 ml). At the end of the experiment, traits
such as leaf chlorophyll a and b, pH, TA, TSS, carotenoids, fresh and dry weight of aerial parts and
roots, fruit weight, length and width and yield were evaluated. The results showed that the
interaction effect of deficient fertigation and titanium dioxide nanoparticles treatments on fruit
weight, fresh and dry weight of roots and aerial parts, chlorophyll a and yield was significant, so
that the highest yield, fruit weight and fresh and dry weight of roots and aerial parts were observed
in 130 ml of deficient fertigation and 12 mg L titanium dioxide nanoparticles treatments. Also, the
main effects of deficient fertigation and titanium dioxide nanoparticles treatments were significant
on fruit length and width, pH, TA, TSS, chlorophyll b and carotenoids traits. The highest length and
width of fruits, pH, TSS and carotenoids were observed by separate using of 12 mg L™ titanium
dioxide nanoparticles or 130 ml of deficient fertigation. In general, the obtained results of this study
showed that the concentration of 12 mg L™ of titanium dioxide nanoparticles had the highest effect
on increasing the yield of strawberry cv. Sabrina under deficient fertigation.
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