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cv. Camarosa)

Mahin Saeedi!, Habib Shirzad®’, Parviz Norouzi’ and Ghader Ghasemi’
1, 2. M. Sc. Student and Assistant Professor, Faculty of Agriculture, Urmia University, Urmia, Iran
3. Ph. D. Candidate, Faculty of Agriculture, Tarbiat Modares University (TUM), Tehran, Iran
(Received: May 12, 2020- Accepted: Dec. 29, 2020)

ABSTRACT

The use of treatments such as nanofertilizers and hormones in soilless culture are important factors influencing the
quantity and quality of horticultural products. In order to investigate the interaction of nanopotassium (0, 1, 2 and 3
g/) and sodium nitroprusside (0, 200, 400 and 600 p mol/l) on strawberry fruit (cv. Camarosa) under
hydroponic culture system, a factorially experiment based on completely randomized design was carried out. The
results showed that all morphological characteristics including fruit number, fruit length and diameter and fruit
weight were statistically significantly different from control samples. The highest number, length and weight of fruit
were observed in the treatment of 400 umol/l sodium nitroprusside and 1 g/l of nanopotassium. The results showed
that all phytochemical properties and antioxidant and enzymatic activities were statistically significantly different
from control at 1% level of probability. The highest amount of total phenol was observed in the combined treatment
(2 g/l nanopotassium and 400 pmol/l sodium nitroprusside) and the highest PAL enzyme activity was related to the
combined treatment (3 g/l nanopotassium and 600 pmol/l sodium nitroprusside). In general, the results of the present
study showed that the treatment of nanopotassium and sodium nitroprusside can increase the quantity and quality of
strawberry fruit and increase its marketability significantly.

Keywords: Nano fertilizer, PAL enzayme, quasi-hormones, spray, total phenol content.

* Corresponding author E-mail: h.shirzad@urmia.ac.ir



o olordisSs 58 sl Sy el gl 5 by g dma Ab slre GiSes o)) en 5 (gaim AYS

Sz Fhe Sl (ol 5 cwl (650l DY pae
Farzamnia et al., ) poS Gpas b ode Liwlsdl
o, (2015; Akbari & Dehghanisanij, 2017
P Caghy dgp el oy bl ogas
Sonde RIPl g iy, Cwglie pelS S
Spog o oSlee Gl 5 Sy ol iy
CiS Bk 3 OYA e g olids) seh o0
5 isslon 5 SBT 1 og g)le s 4 S (5
330 2hie Jslme Fplol o 5 Clgges Jodoa,
.(Shahinrokhsar et al., 2007) aﬁfsa 51,8 ol
S e cinS Glaptins gl OIS 5l S
slr 2B ol i s 4 bl i
1) (Behnamian & Messiha, 2001) ol oo asdss
cole glackile o wejls JSie o0l S
T Sran oS g Spacy (one polic ) sl
Slr G9ro 5wl (Gane yolie 5l (S il
2 el el oy (65,5laST DY gaze W,
5 Fwgtd anld (alS glasle a5 ol
gl eSS Jol Lk s
Elgil i 5 459) HAd a5 5L e Jeke uilos )8
e o)l i laad g b (g ol oumg S
CaeS 5 3 )Shos gai 5 Ay 2 ootr 56 g,0]
(Ganjehi & Golchin, 2012) s ls Jsaze
B s o g S i o B ol
b g 0ul el g 0B e iuli8l el g s o
Skl azl )0 5 ogee (e WESu e Sene |
e boe dor pelly 35 L o] (6l
Sls s o yShes alBl g ogee (10,0 50 mealy
aS cowl ooy 5,158 (El-Bassiony et al., 2010)
> (g e ol o (g el 0018
A 1y oS S Jlona sl Slga 5 4 ol
Sl 00l (5,158 (Sindhu et al., 2002) cwl ools
Slge 9elgh ol ol 0, Al B3l paliy oS
OS5 pamass Se g wad oo Bl (g
Crge SeeSed Sl e 4 oad o SO
Nguyen et al., ) d¢i o0 3 slacaS 5 iol5dl
VT b o5 ol oas ool K0 B,k 512010

SSgbon e e 0 oS el LWLl

400

5 Wogee (glapdas (1)) cpdad (ng (b S5 L
ol a8l l s QLS a5 4 b
5 9 o5 Sleegar e N e
Coeal Sl (BALS adg 6l (65,5l8S DY gaze
5 b ozl 0 o Slae il 38l glaol) 51 G ol
S35 N pams S 5 S oy ol
Lalxds o S jau ciS slapiu l oolaul
0% M o poane o 4 Bk sl sl
ollS Lo 4 5L S aas lapiun 5 bS5
L Same yole b bptacw ool 50 ool cuis
Jrama Ctls 038 Jsb o ol slaslone
31 S (Dris et al., 2001) o, oo a5 45 (5,5,0
S e rpianw ;o caladsl ml, OYgame

bl oo (K2 g
Fragariaxananassa  cole o L S5,809
3 (S35 .ail oo Rosaceae oolgils 51 Duch.
WSSy 9 S8 b g shae s 4 a5 el alwogee

Gl 18,95 (GBS Grae o )0 ok e

SN P95 oduw 090 (Aghaee Fard et al., 2015)
o poad e ot S SLS S slb
dol o I sloasal G )l5le SIS 555958
el e slagraliyy oS del 9 SL
qrenedS wile (Gane polie bS5 (agdlen
5 B LS5 peizmen 5 ol 5 jhed el
S5 (Ayub et al., 2010) wib o wliwss]
w8y onl wdlioe 15,LL 08, (A0 6l pl)]
5 S GBS p Ll (558 Sl Glag c0lisS 55,
Rlol 5o a5 JSA (g P g S (Slogee STy
S9raS &y Cupmd sy o0 w2 05 o U o1 039 20k
porkeasiys 5 S Jlie )3 5 009 (las el
P syl g cas pil o e il polie
(Lolaci et al., 2013) 4l s dxwss Jl>
g i gblie laysas 5l (o lpl HeaS
Ol 09reS Jane L ojlgen g Cunl lezr SiSdess
6,5l SIS slacasS 5l solitsl wiwl dxlga

oy GmlBl g ol Gras pelS Gl S



AYY VEe e ol oF 5,Lad Y 850 o))l SLEL pole

u.JL».MJ 6‘ 4.>Y5\> 6@4.......]5&“5 ) )...>l.> l.> 9 ob;
O S Gkl g weo e Bl slas
deted ) ogee (00 Son a0 5 Jole
(2013) Yadollahi ef al. .(Zhang, 2004) .S o
oL ogee (B0 9 Jobo elani (59 p Wlugpg s
A g Aoy S g o VLIS ol
IR 8E Cou b a8 jobds 051G 10
@ oblS 53 wlegng s mow omlb slodale
Jd sl olo el gl puly SO lgie
ol el Bayb cnl 5l g 958 e SLligel Y]
Esmaeilzadeh .(Dumer et al., 1998) 59 o0 J53
p SIS s Sl wie,S 6,58 (2015) et al.
invitro lasl i 50 oo S a9 0L sleazals
5 JS sl (it Sl e Sl el
5 pely yais Coonl 4 azg b ood pilewss]
o SaSs o Sles p wlgng s s (B
LE] @Lawb RV l.: w&ﬁf Q”‘ sLbOﬁ..:.A w‘éﬁ
Oeed 5 (6955 milie 3l colatul ag slaclale
L SYsame oy Cuz Soepr and slajles

b 5959 olg0

BLS dlge

Shz GldS o8 8 5l oad ays S,8085 slalis
oBiils Ll pole 09,5 A anag)l 5ol 5o &Blg
oo Gon @ polojw il ools Jl aes)
g b plol ol F il a0 F JIY sles jo el
ol § sl 4z 0 YA-YO leo b S g0y s
ovbecay 3l S sy (LS sl eols Jlaz]
ad)S I8 B peb as ) A ¥ cei b ey g
o lailiwl Lol Jele b diljey ¢ wiad S Wog
& (Bpas p g Spae o5 2l yolie 4l>)
Gk 3l oo 05)sl V Joaz jo polic laie 5 ol
W 6)L3.J L5‘°)L‘§ (o

ol b plsy o (Tamagnon et al., 1998) ol
S o Sla 5 olimn il ol Salled
«(Soarcs et al., 2005) sas oo

Jé laae a5 wis S0 )55 (2015) Zaree et al.
w8y 09Nl 5o pelly Sl (L Jolone 51 o S
45 Gl 00l Lasiie iy 0 28l ioli8l e,
Josime A & e ey Sp 0nfS
cdld 5 b glacS 5 iliwgs] slaalass,
oo alis b awslie o bl sguesl o SlowsST il
Yavary et .%)l;5 ,o (Tehranifar et al., 2006) col
5 ezl o 5 S8l lons 5 oLy QOIS) .
oIl zel ghlogne jsbdr CangeeS e
5 eIl cd b 5 b asgigdld «(ppilomsgi]
ol S auhe Sl W axg b .a5al 1945l oLS o
a gaie cpl | olaiul a5 098 o jeal ol lp
ol 2alS L gl (5)5ld a5 pl 4 Zulie L gl &9
B S b yaie Gl e gl B D)8
G S e 0o paie ool 2L Gl el
039 (Bautista-Banos ez al., 2006) 53,5 #38l5 a.ie
D5 SasS b S s g sl loogS
) i o 23 Sl gl Gulidio yo S o5l
Gub 3l po Y Grae g i Colil iyl e pal b
Glopis ()lol Ol dlyen S & js0 4) S
Srodb 3l e s (Gl s slokd ol
ety laogS g8 cal sla Sy 5l (b ko)
sy PH o3l 50 Lo puSLaS il 100 (S9m 5l i) 00
(Mazaherinia et al., 2010) sws oolaiwl LB

Gl oS5 aS) SNP) wulug g idmdm
UsSse Kl S| Sy eaiSodg
E VR IRPSURNVIN { & VYCSTUCNE RO ISR RO
2 oS Sl ol o pge JUSen
S)ls i lapladl (s 5 903 9 0y 4 bgaye J>l 5
S 5 oyl (Arasimowics & Wieczoorek, 2007)
5 B9l Olime Gl (Joke s SG 250 0
Belingin & ) o,ls o Ko Jles! 51 6l

.(Lamattina, 2000

Jo 1y Jokw o)lpes ccundlgl bawgs Jobo o)lg0



o et sS 3 Sl S » el gl 5 wilug g s (AL Joloe AiSen 10 S0 5 Sopan AYA
Jbujdqwswg)oeow‘o)ydrmw.fjdﬂf).al.dz\ J5.A.>
Table 1. Macro and micro elements used in soilless cultivation system.
No Names of salts Amount (g) Formula
Macro elements
1 Calcium nitrate 250 Ca(NOs),
2 Mono-potassium phosphate 70 KH,PO,4
3 Potassium sulfate 150 K,S0,
4 Magnesium sulfate 135 MgSO,
5 Ammonium molybdenum 1.25 NH4(6M07024)
Micro elements
6 Boric acid 14.3 H;BO;
7 Manganese sulfate 25 MnSO,
8 Zinc sulfate 1.5 ZnSO,
9 Copper sulfate 1.5 CuSO,
10 Iron 125 Fe
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Figure 1. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) number of fruit B)
Fruit length C) Fruit width D) fruit weight of strawberry fruit (SNP, NP and control symbols abbreviate the words
sodium-nitroprusside, nano-potassium and control, respectively).
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Figure 2. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) pH B) total dsoluble
soils of strawberry fruit (SNP, NP and Control symbols abbreviate the words sodium-nitroprusside, nano-potassium
and control, respectively).
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Figure 4. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on A) antioxidant activity
B) IC5o C) PAL enzyme activity D) GPX enzyme activity of strawberry fruit (means with the same letters are not
significantly different at the %1 level based of dancan test), and the SNP, NP and Control symbols abbreviate the

words sodium-nitroprusside, nano-potassium and control, respectively.
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Figure 5. Mean comparison interaction effect of sodium-nitroprusside and nano-potassium on potassium of
strawberry fruit (SNP, NP and control symbols abbreviate the words sodium-nitroprusside, nano-potassium and
control, respectively).
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