Oleo sa> p ALddow b 5 e 5 2 0 085 S oz

2 J}iﬂ L;LS 9 @g

Slwsl plo 5 oS 35 & e dams
ST P Sl olids glojle (liws S plial anb b 5 souslas Sasel 5 Slidr S e ol 5 Sb Clids Jisu sk
sedri_mh@yaho0.com o) | zaie
s Sosel «Olads glesle oliws S okl anb gl 5 ooslas sl 5 ol S e EL s el ke Olidy iy Lkl
farhad.karami@gmail.com :o) | gaciw «s5,5laS
3 G50 ] o lhd plojle s S ol e wlie 5 (555l (5 00] 5 QA S 0 (EL 5 o1y p ke Ol iy G

avestansaber@gmail.com 5l ) pazie (5,58 s 5

1400/7/4: 5 3, 5 1400/3/3 il

oS

JgiS 1 50 4 Giole3T (dldslone Jolr0 9 Oloy 9 pawie 5 2 w590 w0395 Sl owop S8 b GlalesT ol
{Mg) C5 (B) C4 (Zn) C3 (N) C2 (saL) C1 Juls 5355 slosi 12 b ( 35Las JolS slacS'shy b B 5o
+N)C12 y(Mg+B+2Zn)C11 (B +Zn+N)C10 (B + Zn) C9 (Mg +N) C8 (B +N) C7 {Zn+ N) C6
P95 Al e 53 lalo o 93 Lilislons TT2 5 ladilsz o5 al> o = T1) Gilydslone Olo) 93 55 (Mg + B +2Zn
rolis sl ssles @l polul .08 12l 023 5551 595 Il 4w Sdo 4 (o900 JuSi5 5l s 5 il
@l b8 9 S 5 grhu 0311 Juls (g M) Sluwoguas 1 Jlgie o aw 3 9 Gbldslone Oloj 93 55 lié
3 ,5es s 0518l da 039 Al 059 dha Sl ogae CuisS 9 3,Shes Slil p Ll Wil LIS S)ldae S
il Jolite 1 aizdls s,l3 e S 0gee (TA) JS izl 5 (TSS) Uslons salor 5lga puilomgis T azis s
25313 OLas (5,3 gine T (uiliwgiT g Adigs O 3, Khes lade (595 213 polic jlosi 5 bbdslone Olo) WJlw
{B) C4 5 (Zn) C3 {N) C2 slajlosi 15 i 5 4 555 2 Sl &1 0900 3,5hos Al dus (Sleo (2 ks
ot g 45 (555551 Sz 53 9 35015 OLtS 1y (5ol sine 9li5 SLb 4 Casnad b losd plad Ly 5 5 A 0 00Lius
3,5kos ylaie ¢y ,ieS cui 5 4 (Mgt B +2Zn) Cll g (B +2Zn+ N) CLO ol jon 43 35393 83,55 <3l 3 (2liE
99, 5kes 1 119595 039 Shlslns Cute S ok s e 45 3905 Zlikil iz Ol oo (2l lis . AZD1S [ 09se

il siia ST i3 99551 89 2 pSeden by polis gl 3,18 (oS Dluogas

255 w35 O K SiS (s b kS slaelly

7 - . . . R . 7 P . 7 .1
v\}gfl}gf)u.:bdMcdbbﬁgb‘w}aCLA)&)J)L&SUL)fl)QLL:m;f ‘GM.J»_)J\ Ld):-\m.ﬂ ﬁ-)\:\-\m.i}.?



(22 55K S 5 (1S Sleogas g 2 glone Ol 5 e 5 S 89 <055 58 S s 2 1136

Woan 5 eselily) 2sdp S CAS s
(2013

PH b Gl ol 5 S e
2l obe o ol 5 JTesle (St 55 O (gl sies
pS ol Lo s LB S Al sy b
S LS e 6 (Lgdien,) s
e S e g ele AL
Tty Sl U S WM D3 o Sl s e
el Jhes g (S S a Cad (el e
20 610 lg o B rannS Glde ol 2L slos
Aol dde olie opl (S Bae Sl R Sl
sl ey 3l 6aSe e (2016 (dldle)
Sl 4 glaes bty ol S el obe
o 5l Sl e DY pams AS S 5 3 Shes
b Loz S O an (53l wigr b lidlyen 5 5 S
ol G2lhddon b s Ll e
) SranS s (e 5 Do) Spann e
S bl S olie N T ;;‘*T
(2001 a5l 5 o) ol (5534 Sl

Sla il aen &S AL el (e 3
e oy o 5 a2 D5y e 0l (5 S eIl
chls 5 5ok (JS b andnl TSS (Js Ly IS
Cou S0 At s S s ely 5 b (O
(ol sl ONS) (ke obe ibd sk 3
(2016 eMdine) 35 a8l s pe (5K 5 L s
S Jols Oles a3 5K 5 s ol A sk
) AL ske L 53 (a8 5l dm 3L sk L
sk L a5 (o5 LS5 5l am 5 as S5
Ly A e s 5 e Bl dm (A S 5 1)
EBY-e 145‘353 L S 035 53 S35 2 (Lao s
A8y dsb oy o Ses s LB ‘Z@w

L Thompson seedless
2Roumy red grape

Aoddo

S Codl 0l FE Gese piege 5
OB A odes Jpame 5 35de SIS ey sk
e 3l LS e 0t (1993 i) sl e
SlassiS w53 s Sl LSl eSS slaysiS
olastl s w1y eassl plie Olgr LSl oS W 5
4 oSS 5 VL e (2019 1) el el
L ogble 53 ol o & o OF GV Joows
S s e Qb3 ks S asle b SWL
M s Sosn m Sosar o0 Okl ol ledes
Sl e pb (1399 Wl 5 gherl) 335
5 Si bl 1y ol colus 1 Ao, 65 51 i
Joe L0151 bl ol 4 8 s Sisaas
Bl Sl SO Mas) B, el el (S e
5oske) Ml Sos 5 ol oS 4 fees
(2016 (ol ,1en

Le ole Gl I e 4 OlalS aes
e 4 Ll 5l (e n) B a5 e
s oS bt 5 (S5 SLUAS1s s
ey 5 A O3 Bl Gdae pole st
b 5 S A e b glle ole sl
2ol B b e LS G g
23 il e CodS 5y dnn g oy Aol ol
Syl sl sl sledld b5 5sSBsS Guole
pin o pde (2001 s) dmes oS s ol
(saas iy g Bl e aS ol sl se 3 SO 0lalS
AL g 3 Shas wmd 3 5 e SIS (el
folin 23358 5wl b b Sos Db 5l o i
510 sls (Bl e 125 5 Al 353 Ol e
e oslinad (2010 (el 5 cpanly 2006 (O 1SCen
23 posate (e ey Jles 4o S ol
SaS s glaSl s 5 olie ole 35S s
Jpl K dae gl ole (2005 LS) aS

5 g il ol o ol LOLLST 5 des 508



13771400/ 2 o, [ 35 W | I S5 gla jin g 4 i

A bl s A s e S Lis ele $ e
530 s sl n pakd sk el Dlads 5 0L
2 oSl Jpame CodSy S e i@
A bl Il e @ G s Jaul
b Jigy 93

(S O35, sl S e sk«
b 5 SR 5 (S K Do 4 e 5 A
L e plil Dlads sl 5 0l SL3 5 (6 e
Wiyt 033 e 033 e da) oS Sl gyt
Wsbos Aol 5150 AS 5 (o8 5 e e
b stalel s S0 oge (o8 5 sl 5T et
(alz) CL sbojles als o8 cilne S5 12
{zn + N) C6 (Mg) C5 (B) C4 (zn) C3 (N) C2
+ N) C10 (B + zn) C9 (Mg + N) C8 (B + N) C7
B+2Zn+N) Cl12 ;(Mg+ B+ 2n) C11 (B + 2Zn
bl =TL ol 2l Olej 55 L (Mg +
s (bl 005 oy 5 a3l da) Glad> 0 S
5 oA el e ) sla e 55 L s T2
4 osm JS5 5l o S5 a0 o5
Bl Bl glassl 7 b B s )y sSE o
Sl Soslis gL s o ae Sde 5 1SS 4w 2
Jaws 1SS a s dd |l Ol e Ol el Sles w
S ) 550 ast s 12 Uw_u);j»ﬁl st s 24
5,5 15 el sl
ST @l 0

anls 53 @Bly ws S EL s nlgl
Olwl 53 Ol o Ol g an s Slo3i Sl (028
(s 5% 3L 5 e Ll ar lamis L olws S
2 b a3l e 1287 sls i L 3, 46°12° U4k
Lt ey o3 Wl ke s KON a3 12 6,
S bty sl e il Ll
Bl Sle Il 53 e Le 100415 sUULe S L
s Zagby 5 20/4°C Ly STas Sl A9°C Lo

R R S F T 5 Y PPV RL X P

Slads slas Aol Loy il oo 93 A laa>~
Sp 0 G S al jole SBlE (2L s
Lrl) 25 03,5 g GRl58l (035 55 8 53 el sk
Sosro rolie 3l S s e (1995 LK
5l o 1S bS] e sl oS ol SalS
(S35 2308 53 el L 25 (Dl S e sl
b a s Bl g gl b bad e g
Sbd s Goml) e has (hy o S
"l 2L sl 8 Gl ol (51 S ianen (2010
35500 545 e 53 55 lpa s s Bl LS
5 Gy 3 s dlad Ll car e e Sl A
e e A s 355 e 5 G 3 Shae
OLar 5 Al gn) sls LS osme TSS 5 4 il
JUst B3ssaas slan 3T sladles e (2019
sdgs |y ALS Glaiges e 5 SAS S sladnl (3
Sao g olS (o500 5 L, 5 Fecnl p el syl
23 A pemes Sl Fie (DL 3 epe 5 Slas
5 oades M e 0 sk (e ol Sl
(2019 ohKes 5 acls) ol B A3 Ll
S sy S ) L G F S WO
el odalie LB 5 anils 5 Kl s a5 ad s
bratls Sy S @le Jgb 50 S0le dols tals
gl (e Sl So S Glaas A5 5 oS Gl
(2007 01 an 5 ddl) 3L o f 3 5008
sia S ol glasiS 5l S ol
5,8 e e Sistaag 5 S bl Lol Corluwe
0P R S 0SS ons 4 (Bl Y puams S
Ll o e wdid Gy el il Gble S
5y S 5 4 LS i ] el
S il 31 ssd s S Jguamen (AS 5 oS S0l
ol el e bl 5 S Ol s Ll s s
B L e
o o el Jlas o3k Sl 51 L



(22 55K S 5 (1S Sleogas g (2 glone Ol 5 e 5 S 89 05958 S s 21138

e 1 1 . Z.

L i b ) " b Lo 5SSl sla

2 b s e (ol s eslanad Gl s o~ cbls

6355 Jsd>s 2l o (e pole lasls 5SS

S G ae sty o gl Gl sy g ole (ol

b d s (Ko p o Jlazs! b 2alS s L

|C4—9j§ rL>ul ‘d\?-fjﬁ‘)é A))) C?J)) Lf-{"l; jJLP

6LA)L;:3)) I GQJ—QJL—{{ g_.d_l:znj_.at&g,_]aj&

Sl lke AL e il

C1=0mgl* C7 =N+ B (50000 + 3000 mg.I™)

C2=N (50000 mg.I") €8 =N + Mg (50000 + 3000 mg.I™)

Cc3=2zn(3000 mg.I'Y)  C9=B + zn (3000 + 3000 mg.I*)

C4 =B (3000 mg.I"") C10 = N + B + zn (50000 + 3000 +
3000 mg.1™)

Cc5=Mg (3000 mg.I*)  C11=Mg + B + zn (3000 + 3000
+3000 mg.1?)

C6=N+2zn(50000+ C12 =N + Mg + B + zn (50000+
3000 mg.I) 3000 + 3000 + 3000 mg.I'%)

ole b))
5 e ole glasles 1 sl l
slaarls 05y Jolo oy Slio  abd s Ol
GAB a5 S sl canigs a3 eld s
Sy s e s Sl Wl S slaasls
O 5l el SO glaasls (g b ud; acle
Ll Sl S el e wnnt s el a8
osk s el Jol- 5l glals s
Joe s bl slaastls s o3l 5 Ol sslas
S s oy e B s e
R P N 255 [
Al K el g sl (S e (5,831
S Gt Sl bl olal sk 4 e s
(S 10 s a5 Wl S 55 slaw daasls
o o S il L oS s i 5
5 @Me ol glajles Sad g, Sesll m S5
Il 53 ogme JS5 Ao)s 1 (GAhd e Jl e 5 0L

..,Liw)ﬁul&g

L Citowett nonionic surfactant

[(Alkylarylpolyglycol ether), (Citowett L, 100%,
BASF)]
% Leaf area meter

5 ag U e 3l CS e dged S g e sl 60
2ol e S et S Do s
Sl Jome Sk (L Jsi) A5 (5 Se Il o les]
b S PH S s Sal Bl 51 5l
5 Jlesle Bl 51 5 a3y (sopd M5B 5 S S
S b) Sk s chle oplhs u- s O3
2 Sk 18) i Gl 2 5l miy (s
ety Sl o Sl i Sl BB el (p S 5kS
Mgy, Sl ‘(r)f)lcs 2? r;‘}w" 200) S s
A= 3 S (DTPA (65 ojlas 55, L) lds
kbl ‘(r)f)l:i B r;f e 1/1) S s Sl
Sk s 7 Gl a5 568 s (B ST 255 1)
oo b) e <l s (5SS ke 0/76)
S 3 e Gl d 5l S 50 (e mSlaS
e 5 Al e sols 5 (o SAS » 0 S ke 14/1)
i (DTPA (5,8 ojlas iy, L) S ol LG
e S s ol ol Sl a
oyl sl b Jles!

Cia o DSl ame 312 55 5 Sles]
bl e 2 X 3 ls alol b Mas) 35 51 Al
rld Bix L5 b S lak o8 4 baazn s e n
53 il el 5 gl SRS el L) il
Ay oA e s e ar s Lo bl (slel s
15 Jse s L olas Gopn (o) Sl bzt o s
035 ¢S5 4905l 513l &« oke 4 s eslinat 404
S ol 4051 s o s AL glaasls
035 Ll o, S 450 s 15l an 5 d0le L azes s
S i a0l 15 50 el o glaarls
e S O30 il ploe S IS JL a5
3 S =hd e 5 o s g CBE Loyl oS
S plond Glas S mle Sl 5 4 e
53 ae Bl L olS e e W s 5 S
5 dsdme b IS A ey A il Sl 5a
“HS 5 S e Sy B sl S5 w5y



irlesl Jlw auw b (5 yin sl 0-60 30) yiulel ool Jono S o lhmmdsSjud oladuta -1 Jpo

Sp S calan odgw (b g (IS ey S o 2 o Aud eely PRe w » o2l 89

(%) ECe*10°® pH TNV 0.C Clay Silt Sand Mg P.ava K.ava Mn Cu B Fe Zn
(ds/m) % mg//kg

40/3 0/28 72 0/5 U1 29 36 35 12 18/5 220 18/8 12 0/36 1312 0/74

irle] JLs duw Jsb 13 19500 gmn SS9 (oo Slio yy By Jghome loj g i yolis (Sl 3T S pm il ly 41335 Jgin -2 Jgsa

MS

VSO df » 4L ,hd SN g0 Jpazo lado Al (339 as 59 Aol g dela dlge Al O] Suis ole
Y 2 6645 267 1230™ 1415 1491587 200 0/464™ 203~ 454809 531" 335
R(Y) 6 214" 0/22" 10/32" 6/98™ 2833 0/264" 0/208" 187" 5386™ 9/49" 5/68"™
T 1 94" 113" 67/78" 62/16™ 6650" 0/25" 0/112" 8/01"s 395ns 23/87" 0/99"s
C 1 369" 1/49™ 479" 64/1"" 35421 0/50* 0/230" 8/80" 24233 58/1" 26/1°
Y*T 2 79" 0/704" 2402 7/30™ 38600™ 0/006" 0/157" 118" 5844 359™ 1/46"
Y*C 22 225" 0/563" 180" 35/5™ 34992 0/303" 0/40* 8/a4™ 26777 137 9/23
T*C 1 661" 18" 24/02" 65/8"™ 45919 0/355" 0/216™ 1/15" 21820 97/0"™ 18/62"
Y*T*C 22 262" 0/648" 16/08" 1917 23156™ 0/252" /177" 4/42" 106007 782" 6/62"

Error 215 341 1/028 23/13 4435 7109 0173 0/155 2/76 8724 13/34 6/31

cVv 0L.17 1077 9/92 19/12 18/34 1374 13/87 8/59 18/87 19/44 15/26

.w!osﬁ)b@m?x«j_x,p);@} J«p;);iﬂd)bic]a.ﬂ):;»ﬁ)b@uu\)w%j yn.SJ*g**-



(22 55K S 5 (1S Sleogas g (2 glone Ol 5 e 5 S 89 <059 58 S s 21140

Bl gla B, b S 00 s wsie (G 033
GSel Ul Ol 5 SLst Slidiond st g0 a5
S 53 Ol <hale (1991 e 5 5sr) Al
(dladns 255 L) L5 VUT ) Sl olSs a5
Jlw aw slaesls g5l I PR RPN IS RY
SLazbl SAS (o Lal 133 o5 3l eslizal ool
Sl alie A plnil S o Ll 4 s s
A5 ploil Sl (slatals i Oga3l has bz Laesls
Jsdr) Silesl glassls bty 4 el
olis 3hd e Lol 4 35 asite (2
e Jl 5o 5 (ALd e Ol s 3 ol
A 5 Sl o3Il ol (5 Ay Sl as
5 3,5kae glil Ll sl QLaS (g ls pae Sl el
e oIl O3 a2 O3y ke Sl ose kS
s dalr 5l s (il il a3 a5 Sles
ety s e 3 e (TA) a5 (TSS)
o 05y b 035 0 Shas oS e 5 (V) L
5 (TA) 4l (TSS) Jdome dslr 3150 (il 51
Ao s SO e 53 ol e B g L2 0sle
e s me U o3Il Ll els OLES
g 3, Sdas p ais (T) ibdslous (>l 5 0L
33 dC) Ll jole Jlas Jlsls 0L (g)ls ome 5G
3, 8ks Sldie adaa Sl el (6, So3lll i ziw
= O3 s O3 e sme JSIS Ao s
5 (TA) 4l (TSS) Jdome dalr 3150 (il 51
Ol ds s Tl 3 Sola s i ese S ool
- U e ol 5 S cla.d)l.,\inﬁ S els
- does Olo3 5 b Jlize 31.(2 Jsis) ol (5l
i 03 Al Slo gy — (YPT) 3L
Sles s Jle ol s s sxe TSS 5 il sl
035 e gmn S A3 opm 3 Shes 1 (YXC) 1o
5 (TSS) Uskous el sl 30 (ol 5l it 035w

oles Jlas oline 515 4s s e (TA) ani

ad st lexr o2 JS Oy s skite al 6l
sliss 5 obtl olal )b gt )y G bl o
S S e K e S ke Lol sla IS
= g ol slass 5 ol J:S.;? Slae g sldas ¢ a5
Loogee LS5 Ao ps 5 oled (ol glaad = (5,
e S A el LSS 6 e Sl e
a5 g 5 Shas o Sl p Olay 5 S dsles Lo s
0 g S O35 o= o3l i O35 > U5
o b o (b gl Ol5sa) 0 5e S5 s
slsa S slaie (2001 oslend sy 5 2S) PH bl
o gS1 35 o8 L (TSS) oy Sy Al
oyl LSS ol (0l el ATAGO )
Doy Lo ey ana w5 (2000 AOAC) 932.14C
o0 gl dis S o3Il (2009 5 5l) & send 25
205108 5l am 53 3l o gee SIS 055 S
Laa o dd 35 5 Il alad sk e
T0as 53 03l 53 el 88 ots 4y 5 i osls 3
O Bl dilos Ly 5 255 15 58 Sle 4z
S a0 gae S 03l Aoy gl
3 s Gl 55T Ol s 55 o510 sl
(e Dol 3 s ol sl ke s 2050
515 Oyl 31 osliad Uy e i syl SLLS
L s glpid oy lmas pos 53 3 yr go il g3
3 50 il 8T Ol 535 8 o8 S slind
&) (2001 sl ‘5"._.,.\:_@ Al nd o g 5D
Sl s e Sl s g andend (5 S5l
(3t SulS ple o Wit o 5l 5 iyt
o Ol 15 s L Seslas 5l e 5 ol
(P an 3y o elal 1y Jbe i 0L 5y Soas
(1968 il b5 SI58) S et 0 ge 4n ol
d=le s 0les 5 plie obe Sl s sl
Sl G 1S s ol chle 3L o
ol sls = =gl s azes s a5l LSS slaas L

sobe ol s g 25 1000050 4 JU S 65



141 /1400 / 2 o jlous /35 sl | il | S5 (slajtinyy 4,20

(C) lie lasles sl gols sme 31 S 5 5o
Solsimn U S s A5 s s ke
—ldsloms e 5 Ol 5 L Bline J1.sls 0L
e 5 dlw blie 318 3 g5, ke, (Y*T)
Sles flie J 5 Sy s s hile 5 (Y*C) ol
cble L (T*C) —abdylows Jolpe 5 by 5 olde
A s e oS > e 5 S5 <0555
s s e I e 5 0l Jle sl e blise
0> O3 s sa oble 1 (YATHC) ke obe
CBle = Js s Gl Aoy S e 52 S
L3 s e 5L S s e ol Ll

(3 Jsux)

gl = (THC) il Jolse 5 0Les 5 2102
s adeal (bl @ 035 Wpame HlNs (S
s Jolie S assls gl (ol pme G i esle
—obe slas 5 ihdsle J e 5 Ol Jle s
5ady 035 o Ses e 55, p (YFTC) Ll
0Lt s Sl 5o (g5l s AU el 53T
(2 Jsa) Lsls
Chle @ by e slaesls bl 48
Jo J1aS 58 jasin (S 5 3 edd (g, Seslll Lols
Slsmmn S e 5 Sas OSas ke L (Y)
SlUS Ol 1y gols pme H1eS 5 pkls bl sy
Wisrm bl o (T) hd s 110 5 0o

vi}:;ACAEl.&«ﬁL;j S 6)‘5@*“3;.’)5;? ENtES)

Ghalojl Juw dur (b S 1 i juie 9 5 459 0§90 S 1 (il gle loj g I polis (Jlw T pl,lg 452 -3 Jgaa

MS
SOV df 0395 593 » o o
N Zn B Mg
Y 2 0/657" 92967 50/9"™ 0/0719™
Y(R) 6 0/049" 5077 210™ 0/0541"
T 1 0/061" 143582™ 2318™ 0/0054"
C 1 0/017* 16460 130 0/0035"
Y*T 2 0/016" 29723 3/6"™ 0/0007"
Y*C 22 0/011" 5050" 28/5"™ Y004
T*C 1 0/020" 13848 97/4™ 0/016™
Y*T*C 22 0/017* 3673 22/3" 0/007"
Error 0/008 774 40/7 0/0056
CV % 15/56 36/8 19/94 14/78

ol (91,3 me pis g oy g g Mo pd S (sylel e (g 5 xe cuedle i 5 4 NS

L s A, 48 5l Ol s ad edalise s

44:'—Lij_la.§}eHJt.§_.ﬁ Lo )3 o gn i oole
(4 Jsax) cils o sSan ol

* kk_
¢

S das e 0l SOl aslis =L

Sol3 = AU e aw Jsb s bl glajles
Jymame hlpsl Col 5 adldS (s 551 35 2
5 sl dl @ s o Jlo 5o 5 0l a3

JL");@:".’.))J“‘;)Q%):":‘?‘. U\C,Jk__{u:.._ﬁhkjr):



(22 55K S 5 (oS Sleogas g 2 glone Ol 5 e 5 S 89 <058 58 S sz 1142

15591 s Sl a3l s Dase b Wiy (5 1 oo g Jw 514 Jous

Jlo S o b sl ,hid N Bgan o dgro Swid 83le o
(mm?) (mm) (%) (%)

J 104/4b 9/66a 49/8b 17/12a

093 101/7b 9/85a 51/8a 16/51ab

YW 119/5a 8/71b 43/9c 15/76b

.w!(;’_ﬁlz Q}»ﬂ) o3y c]a..ﬂ)s b les sl Q;ﬁd)bduujﬁlﬁ O o 53 oglie iy >~

S 3 03 okl O G A s el sl
Aon b 52 55 leaad cpla r 5 by a2l
ol S sk, s S (pss 5 dsl) G
G S 53 035 Sl Jpame (I L sy
o 3 Shas ( Loly glapllil a4 055 20 JEI L 5 asly
(2 JS2) 55l 250 o S
s ols Jl blin 31 Ske 4 lie
Ol S 53 sy e alllos 0L 5 Jol e
(Zn) C3 e an by o S 53 55, cile o5 5
Slss Ol 3 e 5 sl ladlw s cald 4
Cals ol e Sraldl dalld 4 G (AU sl
il S mhae LS s s, ke Ll (3 SC)
S oble (S e LI sl 0L s Sae
JSiS dos 5 e Jle i 3 5 2L alS
= Sy s S el LS oS 3L S 6
ol o3 55Kl o S5 Rl 5 sk il
W sl v O3 G S0le amlis (4 53 Jsux)
e o gle ole Jlag 5 b s 0L
CBlE ey e sSae dlnls S 5l 0L 6 e il 5]
L Sosbar 315 35 5 ogn b3l 5 S 055 5
Y PR WV B N W PSS PUCR R KPR PE
S sy iy L e il
35 s g agen 5 ol sl CBIE s s Ses

(6 55 Jsux) Al o ials

= ssle slasles o 2 Abd s U
2 Ol ol g s al GRIE S s f clle
e 5l Gl e (AL e 5L 53 O
A Sl amlie aS(s)sh s (Wl o) 5 O3)
Aol e e 5 Ol 5 2le ole
(s s 4 s S0 0L S
g2 Oy 53 e Jls e 15 s
Sl ol g OB S sy e AUyl
Oa % A el S s a ole e s
53 Bl il I s e 5 S
) G Al g g sn cplas edd S
D3 e 5 S0 Wi oo b e (!4
(1 K2) el 1S,
e oS sls Ol Laesls S0le 4 lis ol
il Aald 4 d (N) €2 e 53 S 035 %0
Olas 53 2 53 S 0 05500 chle oy ail (gls ne
Sl G e 5 CBI (gls e OD (il sl
S 3 O3 Shle el e e g e ole
Lo o 0> S 05500 clale (2 JS5) 55 0
et S el 5 s al Bl pane SRalS
g 0 e s 3 ,Shes 5 S 0 O3s 0 il
Gl 5 Sl b b sl s S0l pas
J= i e dlw a il A 055 Jsb 0 DL
o= @ e Sl Shes ((SHL SN s
S s (i 5 Ll d S s eap e Jule



143 /1400 / 2 s jlas / 35 W | AN S la ip g5y 4 i

=
=1

Boron Concentration in leaf (%3)

Nitrogen Concentration in leaf (%)

mT1

W12

[ Check

N N+Zn =N+B NIN+Mg HEN+Zn+B = N+Zn+B+Mg

gl Bpae gloj g (21 polis o (Jlw I (ke dun s -2 S

350

300

250

200

150

100

Zinc Concentration in leaf (%)

50

[ Check

Sy Gjayd e y

In

Y1 Y2 Y3

In+N % Zn+B 11 Zn+B+N ®ZIn+B+Mg ZIn+ B+Mg+N

“Jloe Bpan loj g (I8 polic jlowd cJlw 51 (ke dumlio -3 JSU

Sy 3 gyl iy



o] Jo s b gmn byl 9 aubss (g 1 (ollglone o g (18 pis el il 11 (Sl Al -5 Jgan

A 9 dos0 ilonwgi]
Treatments (09 (mg/100 cm?)
First year Second year Third year First year Second year Third year
T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
C1 540b-1 514c-m 652a-f 623a-h 317m-v 292n-v 7/35tuv 9/82r-v 26/9b-g 25/8b-h  21/6c-0 24/4b-i
Cc2 584a-j 415g-t 435k-v 600a-i 698a-e 415g-t 7/92s-v 12/2n-v 16/5h-t 19/9c-q  17/4g-s 24/4b-j
C3 543b-1 448f-s 699a-e 750ab 421g-t 3351-u 10/3g-v 14/5k-u 17/0h-s 21/4c-0  18/8e-r 2412b-k
Cc4 451f-r 543b-1 531b-m 526¢c-m 228s-v 367j-u 14/31-u 6/41uv 17/4g-s 16/5h-t 19/0d-r 22/9b-m
C5 522c-m 547b-| 558a-| 712abc 2429-v 237r-v 17/0h-s 11/80-v 28/7bc 21/1b-e  16/7h-t 18/8d-r
C6 608a-j 411g-t 560a-k 469f-p 292n-v 119v 27/1b-f 22/9b-m 22/4c-m  16/2h-t  14/11-u 16/9h-s
Cc7 482d-0 460f-q 522c-m 599a-i 287n-v 159uv 13/5m-u 19/1d-r 23/7b-1 21/8c-n  16/9h-t 16/6h-t
C8 439f-s 700a-d 772a 635a-g 201tuv 252p-v 32/1ab 13/4m-u 14/6k-u 28/4bcd  14/9j-u 16/7h-t
C9 441f-s 402h-t 386i-t 767a 280p-v 503c-n 38/5a 4/31v 21/1c-p 18/3e-r 19/1d-r 17/4f-s
C10 528c-m 364j-u 598a-i 415g-t 352K-u 206tuv 26/8b-g 17/1h-s 21/0c-p 20/4c-p  15/0i-u 17/8e-r
C11 525¢c-m 346k-u 580a-j 645a-f 246q-v 237r-v 13/6m-u 13/4m-u 21/0c-p 20/0c-q  11/5p-v 18/4d-r
C12 478e-0 418g-t 495¢c-0 543b-1 230r-v 353k-u 22/2¢c-m 20/9c-p 31/9ab 25/2b-h  11/5p-v 18/2e-r
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Treatments First Year Second Year Third Year First Year Second Year Third Year
T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
C1 0/42k 0/507f-k 0/517e-k 0/527e-k 0/723a-g 0/82abc 32/5k 47/2jk 39/7kl 79/5g-k 37/0k 39/5jk
C2 0/527h-k 0/583d-k 0/557d-k 0/59d-k 0/677a-i 0/647a-k 49/10jk 36/0k 42/3jk 73/3h-k 38/3k 41/0jk
C3 0/477h-k 0/54d-k 0/513f-k 0/583d-k 0/867a 0/50g-k 30/33k 125d-i 4402jk 254ab 39/5jk 61/2h-k
C4 0/45Tijk 0/527e-k 0/513-k 0/493g-k 0/553d-k 0/667a-j 46/5jk 42/3jk 127d-h 56/5ijk 40/3jk 42/Tjk
C5 0/463h-k 0/467h-k 0/547d-k 0/477h-k 0/583d-k 0/563d-k 35/17k 34/7k 57/3h-k 45/7ik 37/5k 41/3jk
C6 0/433jk 0/567d-k 0/493g-k 0/583d-k 0/797a-h 0/63c-k 34/0k 159c-f 38/0k 224bc 31/5k 42/5jk
C7 0/497jk 0/430jk 0/50g-k 0/477h-k 0/75a-e 0/74a-f 53/60k 39/7jk 63/8h-k 42/2jk 36/5k 41/5jk
C8 0/43jk 0/513f-k 0/493g-k 0/61c-k 0/647a-k 0/623c-k 44/83jk 43/2jk 56/2ijk 113e-j 42/55k 3717k
C9 0/45Tijk 0/56g-o0 0/533e-k 0/487g-k 0/59d-k 0/77a-d 48/33jk 141d-g 49/5jk 174cde 43/5jk 63/2h-k
Cc10 0/46h-k 0/57d-k 0/497j-p 0/64b-k 0/557d-k 0/86ab 48/0jk 185cd 45/3jk 308a 38/5k 60/3h-k
Cl11 0/50g-k 0/507j-p 0/533e-k 0/503g-k 0/547d-k 0/623c-k 40/5jk 135d-g 91/8f-k 262ab 40/7jk 56/0ijk
C12 0/50j-p 0/523e-k 0/56d-k 0/623c-k 0/86ab 0/693a-i 50/17jk 148def 172cde 293a 40/2jk 62/2h-k
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Treatments (&0 o) S 2 o (055) 4> 0339 (w0,3) Suid 23k (25100 /5,5 i) digpus! (PPM)S 52 3 5 cdile (%) e S5 4 o2 5ote
Tl T2 Tl T2 T1 T2 T1 T2 T1 T2 T1 T2

C1 114abc 100bc 3/02 ab 3/33a 17/2bcd 15/6cde 471 b-f 496 a-f 30/3de 30/9cde 0/50a-d 0/56ab
C2 116ab 116ab 3/23 ab 3/15 ab 15/6cde 17/0b-e 569 abc 525 a-f 28/3e 29/2e 0/52a-d 0/51a-d
C3 108abc 113abc 3/26 ab 3/04 ab 18/4abc 13/4e 550 a-d 434 ef 28/4e 30/9cde 0/45cd 0/53abc
C4 105abc 108abc 3/01 ab 2/89 ab 20/1ab 17/8bcd 480 b-f 467 c-f 28/4e 32/3b-e 0/51a-d 0/52a-d
C5 118ab 117ab 3/10 ab 2/87 ab 18/0bcd 17/8bcd 594 a 481 b-f 29/0e 40/4a 0/52a-d 0/53abc
C6 103abc 102abc 2/88 b 2133 ¢ 16/0cde 17/6bcd 553 a-d 556 a-d 28/7e 31/6cde 0/52a-d 0/48bcd
C7 %c 123a 3/18 ab 2/81 b 21/3a 17/Thbed 443 def 574 ab 30/4de 38/5abc 0/53abc 0/51a-d
Cs8 113abc 104abc 3/06 ab 2/91 ab 16/3cde 17/4bcd 460 c-f 539 a-e 26/% 30/5de 0/47bcd 0/49a-d
C9 104abc 106abc 3/95 ab 2/87 ab 14/8cde 14/6de 465 c-f 486 b-f 27/0e 36/6a-e 0/55ab 0/46¢cd
C10 107abc 112abc 2/97 ab 3/34a 15/9cde 15/3cde 425 f 438 ef 28/5e 42/0a 0/57a 0/44d

C11 115abc 98bc 3/03 ab 2/97 ab 14/8cde 17/3bcd 454 def 464 c-f 30/1de 42/8a 0/49a-d 0/51a-d
C12 97hc 112abc 3/01 ab 3/35a 14/5de 15/3cde 488 b-f 462def 28/7e 37/5abc 0/52a-d 0/49a-d
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Treatments (0 3) (g 0910 (5) &> 0539 (cSo yio (L) i o141 (#,5100/ 0 )5 Jue) izl
First Year Second Year Third Year First Year  Second Year Third Year First Year  Second Year  Third Year  FirstYear Second Year Third Year

C1 41/5 no 348 p 38/3 op 17 a-e 337 ab 2/99a-g 329a 2/68a-d 2/67 a-d 493 b-1 438 c-l 520 b-1
c2 42/7 no 46 jklmn 44/5 Imn 307 a-f 3/04 a-f 3/46 a 2/78abcd 2/72 a-d 2126 ab 589 a-c 438 c-l 613 ab
C3 45/2 Imn 60 abc 52/7 d-i 3/04 a-f 345 a 3/95a-g 2/95 a-d 3/12 abc 2/64 a-d 517 b-l 383 j-I 577 a-g
C4 45/3 Imn 41/8 no 43/5 mno 2/77 cdefg 3/06 a-f 3/02a-g 2/57 bed 271 a-d 2077 a-d 478 b-1 359 k- 583 a-f
C5 46/8 i-n 53/3 defgh 50/3 f-I 2/96 a-g 3/22 abcd 277 c-g 3/26 ab 3/02 abc 2/45 cd 433 d-I 567 b-h 613 ab
C6 55/8 b-g 56 b-f 56 bedef 2/55 fgh 3/05 a-f 2122 h 2/58 a-d 2/87 a-d 2/26 d 545 b-j 521 b-k 598 abc
Cc7 56/7 b-f 61/5 ab 59 abcd 2/46 gh 3/18 abcd 3/34 abc 2/93 a-d 2/84 a-d 3/12 abc 417 g-l 383 b-i 727 a

C8 63/5 a 45/7 k-n 54/7 c-g 2/75 defg 3/22 abcd 2/98a-g 2/88 a-d 3/12 abc 2/78 a-d 415 -l 549 h-l 533 a-d
C9 4713 h-n 63/5 a 55/7 b-g 2/6 efgh 3/29 abcd 2/84b-g 2/68 a-d 2/99 abc 2/65 a-d 420i-1 4091 597 b-i
C10 57 b-f 58 a-e 57/5 a-e 3/13 abcde 3/03 a-f 3/3a-d 2/88 a-d 2/62 a-d 3/08 abc 3901 352 e-l 553 abc
Cl1 51/7 e-k 5212 e-j 5212 e-j 2/85 b-g 317 a-e 2/98a-g 3/1 abc 2/57 bed 273 a-d 353 c-l 430 b-l 600 abc
C12 43/7 mno 49/5 g-m 46/5 i-n 3/16 abcd 3/36 ab 3/02 a-g 3/01 abc 2/89 a-d 2/59 a-d 442 c-l 463 b-1 520 b-k
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Abstract

In order to investigate the effect of nitrogen, zinc, boron, and magnesium and
the time and stages of foliar application on the grapevine (Vitis vinifera L.), a
factorial experiment in the form of a randomized complete block design was
conducted for three years. Treatments consisted of 12 fertilizer treatments
including C1 (Control), C2 (N), C3 (Zn), C4 (B), C5 (Mg), C6 (N + Zn), C7 (N
+ B), C8 (N + Mg), C9 (Zn + B), C10 (N + Zn + B), C11 (Zn + B + Mg), and
C12 (N + Zn + B + Mg) and two spraying times (T1= One-stage foliar
application in the bud swelling stage and T2= Two-stage foliar application in
bud swelling stage and after fruit formation). The results showed that nutrient
foliar application treatments at two foliar application times and in three
consecutive years did not have a significant effect on vegetative growth
characteristics, including leaf area size and branch diameter, but it had a
significant effect on yield components and fruit quality like cluster weight,
berry weight, berry size, the yield of each shrub, anthocyanin, soluble solids
(TSS) and total acidity (TA) of fruit. The tripartite interaction of year, foliar
application time, and nutrient treatment had a significant effect on yield, panicle
weight, and anthocyanin. The highest average of fruit yield per tree in three
years was observed in C2 (N), C3 (Zn), and C4 (B) treatments, respectively,
and almost all treatments showed a significant difference compared to the
control. The grapevines that received no dietary treatment, along with C10 (N +
Zn + B) and C11 (Zn + B + Mg), had the lowest fruit yields, respectively.
Therefore, it can be concluded that despite the usefulness of spraying nitrogen,
zinc, and boron nutrients, the use of nutrients together has negative effects on
rainfed grapes.
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