Iranian Journal of Horticultural Science Sl SLEL
Vol 49, No 3, Autumn 2018 (813-825) oR e r’"&
DOI: 10.22059/ijhs.2018.256940.1445 AMY-AYD o) YWAY 5ol &F 5l 9 6,90

192 295! (T ATk 9 (AT ST 29 (P2 2 el S gIgd Cunld p 3 IS (b Jelome ST
(Vitis vinifera cv Fakhri) (s yxé

o 519" G Wy ie  Ga0y Kt B My J9 6k Cpuxo
"J‘P.U'J. A@‘é edjjjus Amlb s)b_étpw‘ K) )lr.:.'\‘é e-l&)‘ wL:..iJlS &lw ‘5‘,{5&3‘) Y’ K) Y L\

(\Y’ﬂ\’/'\/\ . :Jﬂ% .c‘b')u = \Y’\V/Y/\V Zh;-;li)é @)U)

o>

2
(Sergp 5 S OS5 (50l ks el 038 sbml 3L atmeiam ) OAKEs (plerd sla3 S A I i o3l
Slio p del S I SE s sk e cpl el 5 15 g 3550 Bl SV e M5 5 kel P Lo peae
A B s S s Sogon 53 p SN 50 Y0 o mhe Sl 53 e 556 03, )R (SaaSal 5 AS
Ao ot 53 ST BT glons sy 8 )5 o ok gty ST A3 (ol S5 au b dslas LS sl
5 S S Sns (V0 S0y ampa L) Sl 5l A plml a5 i Ol Y b OdS(slaazle Y o S5 -
Lolx slge (solssme ssba Al SIS A 53 p S V0 s oS sl DL bl s (238 15 2Ll 25se e g (SaiSTal
A3 p 8N e 5 ols QRIS ey 5 s IS Oln cne gon (SaSTly b B S 55 o gows (slacih o el 5 < ghone
KBl Al o3 g5l Do O S el Sy e 1 L A Wan g gl 55 BB el al ) sl B ] 4 g
2 el S sles piomed (LSl 0gee (SXeSTly Gl S5y 5 S S5 53 il S 53 e S\ s Sgsba
3 AS DA s 2 e Sl el S s (g et Olgea g8 S S 05058 o b 55 g JS A5 sN

s s it AU Slio 7 55 0 S0 Chile 5 Sl ddu (5 5 3, LRI SanSTal

I I et g Oliw el (O gl A5 BB el HE-W g~ CY 1Y

Impacts of preharvest sprays of fulvic acid on some quality and antioxidant
properties of grapes the Fakhry Cultivar (Vitis vinifera cv Fakhri)

Mohsen Mozaffari', Vali Rabiei?", Farhang Razavi®, Azizollah Kheiry® and Akbar Hassani®
1, 2, 3. Former M. Sc. Student, Associate Professor and Assistant Professor, Faculty of Agriculture, University of Zanjan, Zanjan, Iran
(Received: May 7, 2018 - Accepted: Sep. 1, 2018)

ABSTRACT

The excessive use of chemical fertilizers has caused a lot of environmental problems, so the use of organic and humic
compounds, especially fulvic acid, has been considered in the production of horticultural crops. This research was
carried out to evaluate the effect of foliar application of fulvic acid on quality and antioxidant properties of grapevine
cv. Fakhri at four levels (0, 2.5, 5 and 10 g/l) using a randomized complete block design with three replications.
Grapes were cultivated in a traditional traning system. The vines were sprayed at three stages: 1- Berry formation, 2-
Lag phase, 3- Veraison. After harvesting, (Brix 20) qualitative and antioxidant properties of fruits were evaluated.
Results of the experiment showed that 2.5 g/l of fulvic acid significantly increased soluble solids, vitamin C, soluble
sugars, total phenol, antioxidant capacity of fruits, chlorophyll and leaf potassium content while 10 g/l of fulvic acid
increased only titratable acidity of fruits. With increasing fulvic acid concentration evaluated traits decreased, so that
10 g/l fulvic acid did not show significant effect on improving qualitative and antioxidant properties of fruits.
Application of fulvic acid did not show significant effect on fruit flavonoid, carotenoid, phosphorus, and nitrogen
contents of leaves. As final result, fulvic acid treatment had an important effect on improving the qualitative and
antioxidant properties of Fakhri cultivar and 2.5 g/l had the highest effect which is recommended to be considered as
a best concentration.
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Table 1. Effect of Fulvic acid foliar application on Chlorophyll content and some qualitative traits of fruit in white
grape cv. white Fakhri cultivar

Treatment Total Chlorophyll  Soluble Solids Titratable acidity Vitamin C Soluble Sugars
(g/liter) (mg/gFW) (Brix) (%) (mg/100ml Fruit Juice) (mg/g' DW)
Control 0.76 20.56 " 0.12° 15.59 ¢ ®33
2.5 1.13° 25.27° 0.12° 22720 67.7°
5 1.02° 22.26°" 0.12° 25.02° 57°
10 0.87° 20.88° 0.15° 22.32° 56°
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Means, in each column, followed by similar letters are not significatly different at the %5 probability level.



AY) VWAV 5l ¥ 6Les FR 5,90 ol SLEL psle

Gologime BB it o 05 Vel (g scesls
Fd SV sl e Sl s wala L
ol ol 0 T VD Jles L) gyl sme S

SaShl Gla Sy (gl g (Seage Slge
o Jibsly 5 s oS 00 sloos,S 3o 11,
Olreds 5 WS (o0 o2 Wls 89 LSl ys oS
Smirmnova ) oS o Jee ol31 sl JGol, 0as,losb
(i sbeaS 5 SorasSToly el (et al., 2012
ela] ol (pliosd L I A6 ses 3oy
3 95790 JeS g 0em loog,S o5 Llo tdeay a5
ol L oSl gl Gkl Sileg)] ail>
Nghoe AT o), Gl el (ig,0e
§ Oeized duwl Soelgd (Zhang & Tsao, 2016)
Slge e abaly ol S 51 FurSToly slaps ]
SpeSlpgm (SonaShl glowyl 5 (Seeser
oads odalin LS 0 YL GlaesTy g 5bgems
40 oles=e (Kaldenhoff & Fischer, 2006) ..l
OIPF cxge (Saagen olge o5 a0 Ldaghy
el 00l ol 4y cons lanSTy el aodled
L sl SISl (6,50 plaaisls uzen
56 g ws S ssalin 1) (6,58 (SarnSlol oo 5
VB a3l cdls bl | el Seegn
&, 4o [(Pizzeghello et al., 2001) ws,S 5,155
5 VB w3l oo 4 jmie (Seoge olge 3
Sebee oSl W sbeas gile s
.(Cordeiro et al., 2011)

S ynd 9 059y
sadble b odxe (uibjly ajms el
S d g (59 Seyd p desl Sugled alise
dlio mli 4 a>g b sl las | ‘5)‘0‘52.:.0 Sl
Sl Sagsd 2l o )5 VIO e daools (Sl
25 05 S sy ol case il Sl
WA Sp Ofer R e R sl yles
Gl g amul Saglst sl (Y Jgas)
B (3955 pedgilio ;5 a5 plam Bl collad

ol o0l W yls

Wit 455 slacdglio jf o9 S 00 55,5 o Jid
2 g el SeaSl e g Dland eyl oS
Aberoumand & ) Kgi oo 3y LS 5 Wil
LS 5 as whals olis bixe (Deokule, 2008
Colled il el sl Soglod aloz 5l ¢ Seagen
S rimes g d9e Slsel VIS w3l
ek VIV OPPW S SVEL J0 WP SR B IPL R I g
(Luciano et al., 2015) col Jaore laylys 4y olS
o8 g 5o (ol il Llligel (VT s w3l
PAL 51 cudled 5 omgi B bl adly o e
Soadlhe Slaged jlod Cov (S,84265 b5 o
5 (Olivares et al., 2015) o cvalive CuvgeoS 5059
e 3 el @l K hagh 0 wies
GIF 525 oS o VI ks ol collad 38l
Jade 2yl53 Yz (Hernandez et al., 2015) wis S
Gl A 53 el Soglgd b o age J5 S
Wl b g el o3y jLlbigel VT Jid 3l collad
20l b5 oS s Soglgh i I Jedoa,
Senged (A lre Sl |y (Gl g (enSlach
(Yildifim, 2007) o8 ] 5eil oS 5l o

oguo JSuuigighlé

S desls by 4 @l oy
Shsire il ogee U5 aigdls  al Sygled
Oty ol Soglgd 2 0 0 5 VIOl il
(RrweS g Cbls ogae JS aSgiME jlaie Iy 30
20,5 cdalive ol 10 ogee IS SS5iM8 lude

STl b b
o ¥ stz 55 bl slie gl ol
FOIND) (o yion Sl Sooled id 0 0,5 YO
Sl glad 1y ege  SanuSlol cud,b (s
aals Ho (Sl as,ye FAVD) jlade oS
s 305 0 5 VD sbojles oy 0l comliv
3925 (S,loge A wals Lol Suglsd

1. Phenylalanine ammonia lyase



B Ths g e Saglsh Sl 3 5 3k e i San 5 5 lae AYY

S (6,58 oS0l 5 0 50 iy g HRed (0395 Olie g ogme (SainSToly Cd b sl Soglgd (BLJole ST Joax
Table 2. Effect of foliar application of fulvic acid on fruit antioxidant capacity and the amount of leaf nitrogen,
phosphorus and potassium in white Fakhri grape cultivar

Treatment Total Phenols Antioxidant capacity Nitrogen Phosphorus Potassium
(g/liter) (mg GA/100 grFwW) (Percent) (%) (%) (%)
Control 24737 49.75° 2.03° 0.23° 1°

25 29.42% 65.75% 2.19° 0.21° 1.31%
5 26.28® 58.25° 1.92° 0.19% 1.09°
10 24.73° 53.34 ™ 1.83° 0.19° 1.06°

Q5505 (6 ls e BT e 45 gkl Ll gt o 0 ailie g sl slaSilee
Means, in each column, followed by similar letters are not significatly different at the %5 probability level.
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