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Table 1. Analysis of vineyard soil of experimenta site.

clasols bl i prlly O3e0 S

T sV S S S
Depth St Sand Clay =% 5 5 uc Avalable Avalable  Totd  Totd
(cm) . tei(t)lljlre P (dSE ﬁ'l) T.N.V i ) N . £
(%) () (PPmM) (%)
030 465 284 251 CL 80 072 2116 246 247 004 052
3160 464 313 242 CL 81 066 2353 144 210 005 043
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Table 2. The effect of potassium sulfate and iron chelate spray on some berries qualitative
indices of Bidaneh-Sefid grapevine.

s slalas IS Oilann g0 C oaalis JS w50 g5 dss
Nutritional Total anthocyanin Vitamin C Total flavonoids Total phenol
treatments (mg kg?) (mg 100 g%) (mg kg?) (mg kg?)

FiK1 38.0cf 2.63 bc 145d 240 f
FiK2 36.9c 3.69a 205b 400 a
FiKs 3l.1le 2.71bc 225 a 380b
FK1 42.2b 216 cd 158 cd 332d
FK> 42.7h 1.64d 207 b 384 b
FoK3 375¢c 2.7bc 223 a 381b
FsK1 49.2a 246¢ 169 ¢ 376 b
K> 439hb 2.87 bc 140d 415 a
FKs 35.4d 3.08b 69 e 318e

tIn each column, means with the same letters are not significantly different according to Duncan’s multiple
range test (P < 0.05). K1= 0% K,SO0s, K2=1.5% K,S0s, Ks= 3% K,SOs, F1= 0% Fe-EDDHA, F= 0.5% Fe-
EDDHA, and Fs= 1% Fe-EDDHA.

s 59) L0 aa b s5la e YNGR (Sl (sl ey sy G5adT pulesl Ly Gsien SA Lo Sidie slacisa sl slagSibe T
UAT CJ)LS =Fy (da yJ ‘)s.‘.c L)AT C:)LS = F\ ‘7\" ﬁut\g&:l&!&u =K‘~ :/\/O ﬁuuia‘.dw =Ky dus Hd ‘)s.‘.c ‘;:x‘u‘:xgﬁ:l_i‘&u =K\ (70
JN ol NS =R 5770

C Gaeling
2 Sla s 7Y Jlaial s 50 C fuoliy g Hlae s 8l @IS 5 avuliyelil g (i€an 53 5 al SIS )
¥159) C Gualisy e i o Slgiae 70 Jlia) whes 5o padld ool Sl s aeeilly S
Slaie (e 5 s 2l G V0 mwlholil s b osad jlad laSE @ bgsse (a5 Ve 5o a S ke
393 TN paesligolil g b S5 50 74 /0 ol @S Hlas 4 bgsse (a8 Ve + Lo p Sk V/AY) C ool
sl 0 s € aalin g Hlale 5o (2alS @ sake (Y0) s sae GBS 50 (A 5 (0) sla o AT w S (Y Jgas)
Saslas ol € S,0 Sba 0 Lo Gudla Gl @t b sl Jla ol b cuel swo S lajlas
Ll oSl (Y+) wa S (1) € aeling wem s Gialidh @ saie ol (S 5 (SIA Hlass cage T o asS
5 Sl Laa wyls GIST slas sl b i LS 53 51 JEBI sl 5L g L 5o KoK Gud 3l b il 5 oo
AT 83050 5 aanaliy s S aile (YA VA) wisd w5 50 GEGT Wl JAI 5o Sa el (See 181 5e (A
waluc) cga Lo bl 08 5 GIEAL aualplie 5o dido slanl 3 ol @iludlad o
oS in 55 45 cana! (g0l Bialio 31 Lo (VA) Cilie (Sl golio (glasmes o S 33 b 5 Kb s

¥YVvY


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.5.1
http://journal-irshs.ir/article-1-233-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1397.19.4.5.1 ]

Al 5 oS

e slapaie ol b oad Hlass LaSB s sme 50 C Gasling b o ((Fuond) Jolae asla slasule SYL wlile
il o (s (oo el Al oS wil o sald GLALS L 4nlis o
L

O e preliyo s 31 Iy ad Slaias VY Jldal mhes 5o JS ad s Gliie s oal @S )
Do 70 Jlaial mhas 5o ladas S i 63908 Dlale 3 0S50 Gl ESan 3 (Gainas cads Hlo Sae el
Y prelipoldl en b sud 5las slaSE sae 59 (pUSHLS 5o pS(slae YYO) US wl 5508 clile o ity 0
Losad Hlas oS sge glaca JS il Dlide b golopae WAl Gl € v ol
(pSHLS 5o Sk #4) US w8 5 oM e (psieS il 7Y Al @S L S5 50 7V/0 arauliyelil s
(i 55 50 (Y Jsan) ael ciwads 7Y gl oW L LS 3 o /Y prelyoli g bosad Hlas slast o
D9 Bl ad (FY) S 5 (Fr) ouSl sladea o lansd o M8 Sluie (ial3s) sels ool oIS (S a8
53 0l slacal slia 31 say S dans 550 caal sla dallls sladass sui€ 1l € ud <ol Glasl
o3l sa5a8 Jelse (V0) wigd oo Jalin 15 LSS o Jslae (538 slacaS 5 51 sub) s «S aiius lals
O plad aiag 58 586 55 1) Lad M8 JUEDI 5wl Hlale Wl g5 pe 4S W5ls By goarie huas
Al 55 S sags 4 sade WIS ce Wl g aa o S (Sle) 5 suss bLS) Hu aa b glSud oo 4 Jolse
s S, SSL a3 L Gl 86 5 aad g sds cd b (RalS clda Lo S ad 5sd
Ole 59 (V0) ol st saaline (o502 5 (A0S L (los GBS (soloT) Puow b (ALS sla 5o 5a)
1 Laas 55508 Hlaie ¢ gibe Hsbds (s0b) (A0S € ool st (3,158 ol &0 5o SIS0 asse Jolse
09 ol s (e gs ady GlalEl Ges b glackle Ho ey 5 035558 w58 ass e LI LSE 55
355 0ol sladaas bl 53 (V4) ol sa o510 (558K 5 Lot 5550wl 5 RIS Guels o g0 e
09 Laag 5508 wile 44536 slacud sslie Gial38l Sl (ol b oS 5 50 aaelly Jolate slaciens ) soliinl
s oo dade Bl o SO
Js Jgd

US Jsid sl 5 7N mhaes 5o lag] (Kea 5 5 avcsliyolil s 570 e 5o ol @IS (K5 05,18 )
Losad slasd slaSh sgae 0 bgase (a oSl o a S ke ¥or) JS U5t Hlade gyt il sl oas lada
WA ol @ /0 pal @IS Hlas b Gl S o A pal @S LGS o VN0 mlielilp
03 nas wald LasSE G Lgise (aSHlS 5o a Sk YIA) US U5 Sl (p RS als (LaS (55la e
Sor oS o ol b (V) ad US Ui Gl el aanliy (S 05008 S s 0K e
L aS (YY) 0SS alal 5 S sladaa IS 538 Hlae Ho (g5mdd oau aas 5 S ddase (b araliyolal s
e 5 S5 s el mnlly B Hle L 435 Giaaa ol Gldes sola e slaas
some 4 Lauid JUHI 5 sud (o 5Mn 538 cullad Ssad tuels aaaliy (YY) ol sad 5 Sl sladaa 5o Lad 538l

b P eSS caluciw) s el afiiue b Ohpe 0 Lans bl S aas e Gluldl
saalie S Jsu8 clale (aal3dl (VY A4) wulo s jo lacl s g0 S o sa s b (Sus Loyl 5 s (Gyan
29 e e gt LG e Ol ulS (18 51 (Sl sy 5 08T slaslas 586 505 GlaledT cpl 5o s
el (58 S 5 caluci)
(G249 9 J9 ity guy) Lagabiil

29 oS sladas Gasling o Jasilhses cble 5o gl (1Seas 5 pal SIS eloldl e 3
9 1A S5 ol 5 Jusilosees wlle Ga st ad Sl pae VY Jlaial s o sad Hles slasE

YV¥


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.5.1
http://journal-irshs.ir/article-1-233-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1397.19.4.5.1 ]

i g o ol ses ol sl g avely 56

st saaliie (AT SIS 5 avculiyolil so b sie slaphaes b sadislas sLASE Lo (s SslS 5o o S L «/YY
S (oprsng 5 Josihsms ¢l eSBe a SelS oo a Sbe VY 5 +/0) Lagaliol Gl Jlae (38
() UK s el aals S s gao sladaa

1.2 1 ()
a A
1 p
~ C c
2 0.8 -
& < d d  de
=y L E e
g I3
35 S ® 4.
= v o
> X 02 -
NGO O N 0% Ny
FFLFFFEEE PR e
) ©ias sla,las @ s cs‘-%‘-“e-‘
Nutritional treatments Nutritional treatments

Fig. 1. The effects of potassium sulfate and iron chelate spray on concentrations of berries resveratrol
(A) and viniferin (B) of Bidaneh-Sefid grapevine. In each column, means with the same letters
are not significantly different (P < 0.05) according to the Duncan’s multiple range test (P <
0.05). K1= 0% K2S0s4, K2=1.5% K>SO4, Kz= 3% K>SO, F1= 0% Fe-EDDHA, F>= 0.5% Fe-
EDDHA, Fs= 1% Fe-EDDHA.
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Fig. 2. The effects of potassium sulfate and iron chelate spray on berries antioxidant capacity (DPPH)
of Bidaneh-Sefid grapevine. In each column, means with the same letters are not significantly
different (P < 0.05) according to the Duncan’s multiple range test. (P < 0.05). Ki= 0%
K2S0s, K2=1.5% K2S04, Kz= 3% K2SO., F1= 0% Fe-EDDHA, F,= 0.5% Fe-EDDHA, F:= 1%
Fe-EDDHA.
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Fig. 3. Interaction of potassium sulfate and iron chelate spray on berries soluble protein content
(Panel A) and activity of guaiacol peroxidase (GPX; Panel B), catalase (CAT; Panel C), and
ascorbate peroxidase (APX; Panel D) of Bidaneh-Sefid grapevine. Mean values for each
enzyme activity marked with same lower-case letter in each panel are not significantly
different (P < 0.05) according to the Duncan’s multiple range test. Ki= 0% K>SO, K»=1.5%
K 2S04, K3= 3% K»SO0s, F1= 0% Fe-EDDHA, F>= 0.5% Fe-EDDHA, F3= 1% Fe-EDDHA.
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Table 3. Interaction of potassium sulfate and iron chelate spray on concentration of some
berries nutrients of Bidaneh-Sefid grapevine.

39S slasless paeny paosie oAl X3

Nutritional Potassium Magnesium Iron Zinc
treatments (%DW) (%DW) (ppm) (ppm)
FiK1 1.25f1 0.12 cd 2549 115c
FiK2 1.78c 0.14b 30.2f 86e
FiKs 1.93a 0.11d 26.8g 10.5d
F2K1 1.60 ef 0.158b 433e 112c
F2K> 1.68d 0.16a 46.7d 10.7d
F2Ks 1.88b 0.13c 525¢c 10.2d
F3K1 1.55 ef 0.14b 61.5b 12.7b
FsKo 175¢ 0.16a 649a 13.2b
F3Ks 1.85hb 0.14b 65.2a 141a

t In each column, means with the same letters are not significantly different (P < 0.05) according to the
Duncan’s multiple range test. (P < 0.05). Ki= 0% K3SO0a, K2=1.5% K3S04, Ks= 3% K2SO4, F1= 0% Fe-
EDDHA, F,= 0.5% Fe-EDDHA, Fs= 1% Fe-EDDHA.

e 53) S, wa b sulaine GEAT (Sl sliels win o padT Gulial 5 st 5a 5o St sladia sl slapSiba T
C:)AS =Fy dus Hd ‘)A.a.c L)“BT C:)LS = F\ ‘7\" ‘::tua‘:x::: QL&JH =K‘~ :/\/a ‘::tua‘:t:j c)lAJJ.LH =Ky (da yJ ‘)s.‘.c ‘;fuug ‘;;Ldy.u =K\ (/O
TN oal IS =Fy /0 oAl

S5 4
SLSE lata 5o Gty 5 Joslsmw, cble 5 Sl BT endh it uala Ghagsy

o3 Lagalind ol GlBe a3 5w saaline (K15 XFE05%) 98 59 58 bwsio slaghe b sadlas
SlaseSlab, Sl 5 YK caynl Slaes) BT callad foid wd cdb aals lasSE s pe slava
L ol st paally il s 0l 5 b sie slaghes b oS5 50 ol SIS b gie los jlass € bso e
L (5 i Sl SLIS a il cullad e 0 S g0 58 YL slaghe b sud Hlas laSE Jls ol
5 i 508 agaibis T Hlaile Gal33) Gaus ol @IS 5 arlly ol Jolaie S5 QU155 a3l 5o
ST BT ek (a8 4 sate 0 sS iS5 ol b sad Hlas slasSE slats OF Lo (g slacsS 5
GO0l b osae 4 (ol (slon oAl 5 ey uas ceal ) (Sla ladad® Gol ol sad GragSy ool o
wdle Gl ws AL (50l Glsie o T 51 oS s sl Sl Sl ol
References &bw
slasaie 5 Sl BT cudsl dand 5 O das S8 AYAF L gy a5 aliome B ey g S
VAYYO-YYS . oloal SL2L 5538 5 asle dlas 5 o0 a3, iy g0 hano

ey Bl 235 580 AS 5 S slagadls 5 ol SIS 5 assl (S 4da5 530 YA a sl Y
oo V0 e sl&mily ) peulii IS 4l Ll

3.Ahmed, F.F., A.M. Akl and F.M. EI-Morsy. 1997. Yield and quality of ‘Banaty’ grapes in
response to spraying iron and zinc. HortScience, 32: 516.

4.Ali, K., F. Mdtese, Y.H. Choi and R. Verpoorte. 2010. Metabolic constituents of
grapevine and grape-derived products. Phytochem. Rev. 9: 357-378.

YA+


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.5.1
http://journal-irshs.ir/article-1-233-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1397.19.4.5.1 ]

e Cpdibs 5 sl cdlil ol g mely 456

5. Alvarez-Fernandez, A., P. Paniagua, J. Abadia and A. Abadia. 2003. Effects of Fe
deficiency chlorosis on yield and fruit quality in peach (Prunus persica L. Batsch). J.
Agr. Food Chem. 51: 5738-5744.

6. Timperio, A.M., A. d’Alessandro, M. Fagioni, P. Magro and L. Zolla. 2012. Production of
the phytoalexins trans-resveratrol and delta-viniferin in two economy-relevant grape
cultivars upon infection with Botrytis cinerea in field conditions. Plant Physiol.
Biochem. 50: 65-71.

7.Arya, S.P., M. Mahgjan and P. Jain. 2000. Non-spectrophotometric methods for the
determination of Vitamin C. Anal. Chim. Acta, 417: 1-14.

8.Bavaresco, L. 1993. Effect of potassium fertilizer on induced stilbene synthesis in
different grapevine varieties. Bulletin de O.1.V. 66: 674-689 (in French).

9.Bavaresco, L.. S. Civardi, S. Pezzutto, S. Vezzulli and F. Ferrari. 2005. Grape production,
technological parameters, and stilbenic compounds as affected by lime induced chlorosis.
Vitis, 44: 63-65.

10. Bergmeyer, N. 1970. Methoden Der Enzymatischen Analyse. AkademieVerlag, Berlin,
1:636-647. (In Germany).

11. Bertamini, M. and N. Nedunchezhian. 2005. Grapevine growth and physiological
responses to iron deficiency. J. Plant Nutr. 28: 737-749.

12. Bertoldi, D., R. Larcher, M. Bertamini, S. Otto, G. Concheri and G. Nicolini. 2011.
Accumulation and distribution pattern of macro and microelements and trace el ements in
Vitisvinifera L. cv. Chardonnay berries. J. Agri. Food Chem. 59: 7224-7236.

13. Bozan, B., G. Tosun and D. Ozcan. 2008. Study of polyphenol content in the seeds of red
grape (Vitisviniera L.) varieties cultivated in Turkey and their antiradical activity. Food
Chem. 109: 426-430.

14. Bradford, M.M. 1976. A rapid and sensitive method for the quantitation of microgram
guantities of protein utilizing the principle of protein-dye binding. Anal. Biochem.
72:248-254.

15. Braidot, E., M. Zancani, E. Petrussa, C. Peresson, A. Bertolini, S. Patui, F. Macri and A.
Vianello. 2008. Transport and accumulation of flavonoids in grapevine (Vitis vinifera
L.). Plant Signal. Behav. 3:626-632.

16. Cakmak, 1. 2005. The role of potassum in aleviating detrimental effects of abiotic
stresses in plants. J. Plant Nutr. Soil Sci. 168: 521-530.

17. Chang, C., M. Yang, H. Wen and J. Chern. 2002. Estimation of total flavonoid content in
propolis by two complementary colorimetric methods. J. Food Drug Anal. 10: 178- 182.

18. Curie, C. and J.f. Briat. 2003. Iron transport and signaling in plants. Annu. Rev. Plant
Biol. 54: 183-206.

19. Delgado, R., M.R., Gonzalez and P. Martin. 2006. Interaction effects of nitrogen and
potassum fertilization on anthocyanin composition and chromatic features of
tempranillo grapes. J. Int. Sci. Vig. Vin. 40: 141.

20. El-Kassas, S.E. 1984. Effect of iron nutrition on the growth, yield, fruit quality, and leaf
composition of seeded Balady lime tress grown on sandy calcareous soils. J. Plant Nutr.
7: 301-311.

21. Gartel, W. 1993. Grapes. In: W. F. Bennett Ed., Nutrient deficiencies and toxicities in
crop plants (pp. 177-183). St. Paul, MN: APS Press.

22.Giusti, M.M. and RE. Wrolstad. 2001. Characterization and measurement of
anthocyanins by UV -visible spectroscopy. Curr. Prot. Food Anal. Chem.1: 1-13.

23. Haddad, R. and A. Kamangar. 2015. The ameliorative effect of silicon and potassium on
drought stressed grape (Vitisvinifera L.) leaves. |. J. Genet. Plant Breed. 4: 48-58.

¥AN


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.5.1
http://journal-irshs.ir/article-1-233-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1397.19.4.5.1 ]

Al 5 oS

24. Hamada, A.M. and A.E. El-Enany. 1994. Effect of NaCl salinity on growth, pigment and
mineral element contents, and gas exchange of broad bean and pea plants. Biol. Plant.
36:75-81.

25. Hasan, M. and H. Bae. 2017. An overview of stress-induced resveratrol synthesis in
grapes: perspectives for resveratrol-enriched grape products. Molecules, 22: 294,

26. Herzog, V. and H. Fahimi. 1973. Determination of the activity of peroxidase. Anal.
Biochem. 55: 554-562.

27. Karimi, R. 2017. Potassium-induced freezing tolerance is associated with endogenous
abscisic acid, polyamines and soluble sugars changes in grapevine. Sci. Hort. 215: 184-
194.

28. Kéeller, M. 2010. The Science of Grapevines: Anatomy and Physiology. Burlington, MA:
Academic Press. p 400.

29. Larbi, A., F. Morales, J. Abadiaand A. Abadia. 2003. Effects of branch solid Fe sulphate
implants on xylem sap composition in field-grown peach and pear: changes in Fe,
organic anions and pH. J. Plant Physiol. 160:1473-1481.

30. Marschner, P. 2012. Marschner’s mineral nutrition of higher plants. 3rd ed. Academic
Press; London, UK pp. 178-189.

31. Michalak, A. 2006. Phenolic compounds and their antioxidant activity in plants growing
under heavy metal stress. Pol. J. Environ. Stud.15:523-530.

32. Mohammed, S., D. Singh and V.P. Ahlawat. 1993. Growth, yield and quality of grapes
as affected by pruning and basal application of potassium. J. Hort. Sci. 22:179-182.

33. Nakano, Y. and K. Asada. 1981. Hydrogen peroxide is scavenged by ascorbate specific
peroxidase in spinach chloroplasts. Plant Cell Physiol. 22:867-880.

34. Niu, S., F. Hao, H. Mo, J. Jiang, H. Wang, C. Liuand Y. Zhang. 2017. Phenol profiles
and antioxidant properties of white skinned grapes and their coloured genotypes during
growth. Biotechnol. Biotechnol. Equip. 31: 58-67.

35. Pestana, M., A.D. Vernnes and E. Afaria 2003. Diagnosis and correction of Iron
chlorosisin fruit trees: A review. Food Agri. Environ. J. 1:46-51.

36. Pietta, P.G. 2000. Flavonoids as antioxidants. J. Nat. Prod. 63:1035-1042.

37. Ranieri, A., A. Castagna, B. Baldan and G.F. Soldatini. 2001. Iron deficiency differently
affects peroxidase isoformsin sunflower. J. Exp. Bot. 52:25-35.

38. Rogiers, S.Y., D.H. Greer, JM. Hatfield, B.A. Orchard and M. Keller. 2006. Mineral
sinks within ripening grape berries (Vitis vinifera L.). Vitis, 45:115-123.

39. Sanchez-Moreno, C., JA. Larrauri and F.A. Saura-Calixto. 1998. Procedure to measure
the antiradical efficiency of polyphenols. J. Sci. Food Agr. 76: 270-276.

40. Shi, P., B. Li, H. Chen, C. Song, J. Meng, Z. Xi, and Z. Zhang. 2017. Iron supply affects
anthocyanin content and related gene expression in berries of Vitis vinifera cv. Cabernet
Sauvignon. Molecules, 22:283.

41. Vaentinuzzi, F., M. Mason, M. Scampicchio, C. Andreotti, S. Cesco and T. Mimmo.
2015. Enhancement of the bioactive compound content in strawberry fruits grown under
iron and phosphorus deficiency. J. Sci. Food Agri. 95:2088-2094.

42. Veliogluy, Y.S., G. Mazza, L. Gao and B.D. Oomah. 1998. Antioxidant activity and total
phenolicsin sfruits, vegetables and grain products. J. Agr. Food Chem. 46:4113-4117.

43. Zheng, Y., L. Tian, H. Liu, Q. Pan, J. Zhan and W. Huang. 2009. Sugars induce
anthocyanin accumulation and flavanone 3-hydroxylase expression in grape berries.
Plant Growth Regul. 58:251-260.

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.5.1
http://journal-irshs.ir/article-1-233-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1397.19.4.5.1 ]

Iranian Journal of Horticultural Science and Technology 19 (4): 469- 482 (2018)

Effect of Potassium and Iron on Berries Resveratrol and Viniferin
Accumulation and Antioxidant Capacity of ‘Bidaneh Sefid’ Grapevine
Cultivar

R.Karimi and S'M Mirbagheri!

Nutrition management in growth season has a main effect on production and accumulation
of secondary metabolites in grapevine berries. In this research the effects of foliar application
of potassum sulfate (K; 0, 1.5, and 3%) and iron chelate (Fe; 0, 0.5, and 1%) on
accumulation of resveratrol and viniferin and antioxidant capacity of ‘Bidaneh Sefid’ grape
berries was evaluated. This study was carried out as a factoria experiment based on
completely randomized block design in commercial vineyard located in Maayer city during
2016-2017. The fruits were harvested based on maturity index. Some characteristics of
berries such as flavonoids, total phenols, anthocyanin, vitamin C, resveratrol, viniferin,
antioxidant capacity, catalase, guaiacol peroxidase, and ascorbate peroxidase were measured.
Based on the results, the highest berry total anthocyanin and vitamin C was related to sprayed
vines with 1% Fe- EDDHA and 1.5% potassium sulfate in solely respectively. The highest
total phenol observed in vines sprayed with 1.5% potassium sulfate in combination with 1%
Fe- EDDHA. However, the lowest total phenol content was found in control vines. The
highest berries resveratrol and viniferin concentration was observed in vines sprayed with
moderate doses of both fertilizers. Moreover, berry antioxidant capacity of vines treated with
moderate doses of both fertilizers was found to be highest. Nutrient -treated vines with both
fertilizers at third level showed the higher guaiacol peroxidase in compared to otherplants.
The highest catal ase activity of berries was related to vines treated with 3% potassium sulfate
in combination with 0.5% Fe- EDDHA. However, the maximum ascorbate peroxidase was
obtained with 15% potassum sulfate in combination with Fe-EDDHA a 0.5%
concentrations. The lowest activity of all enzymes was obtained in control un-treated vines.
Keywords: Anti-oxidant enzymes, Fertilization, Grapevine, Secondary metabolites,
Stilbenes.
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