Journal of Horticultural Science
Vol. 35, No.2, Summer 2021, P. 283-300
ISSN: 2008 - 4730

i

(323U gbio 3 pole) (SLtl pole & 185
YAY=Yor . 0 AFer bl ¥ ojlouds O ul
Yook - VY LLs

d"'.:'hﬁ}»’: e

tbardse 5 (Rl s hd) G S hy 2 SIB Al 5 ool S 3 DN (o
‘e sls’ o3, (Solanum lycopersicum L) (& jax 5

3 of e
25 PU) w g
WA/ Y/ A Sl )3 s

AARSYAR VAR S H-RPNY @)U

LXVCCS

il oy cdalllnn ol 5 oan At i HLS 435 aus d9st0 5 3,Slas 1) jolaiads 5 Wlokd Al uo Slgo 5| Lo yeslisg

2 S Wr g Ve ) Sl () p)S oo Ve gV 1) sl (1) oS (e V0 9 Ve r 1) (809 CiliSie gslau
2 Hlai Jolf sbaSsh )b B ) g cnl - (K5 4255 olS (olewd (sl Shy 9 3,5es 3y 59y p bagmalig cnl oS 9 (W
sl g cypolss oS gy (slbal ales 48 Kol s ol A5 sl VAR B AFRA (gl Jls b pgesl gl oY g olSils SIS 5 41,5 dus
S oyt s V) ilas ko oo 5o YVN) oS 6151 i 5 255 AL 4y s (505 (5o yt0lyly Sl 58] o 005 31,18 4y (Sl
Ve Fomels 2 ) (e Ve b oaSdg g i g psS (e Ve ClalE 3 (p S YYVIEF) olS SiS g (0,5 04Y) 5 gy e YY) S
oS (dlj sl el j ol sine J10Lj g bawgie (o8 zshaw )3 B (slapelig ggbaw Jlite buly) b sboml Ss8 sl 1) )5 e
VOA) o900 5 (159 o o duo YYIFY) ogp0 ylad ((A/VY) ddigs slaai ((YA/OB) ogse dlaxi (FV/YY) US olaw oy yidiy a5 (g0l el (S5 an oS
9 Ol S g p S idee Voo nS0gym g g p S e Vee bl ) (W92 53 ) DFAAZEY) 5 Slas 5 (p)5 V1 IAY) 0gee SiS (g (p )5
OBl s Sgd dl g (el (S 29y 0a0b 03 LS 4 Glo Gl polod iz pn b sdmliie SJsd sl 1) oS e Ve
YIEY) 0005 (dmo s YIAY) Jgloee dsls dlgo o(doyd +/YA) il (F/VA) pH Ol O yinbn A5 3 LS & Cod (oloudign (sl ol )b
JBo ) (5 ig p S Vee ppsS e WINE) & Galing (5 019 5 Voo 03 p S skes PPIPF) JS J5id Slgiome 5 Cig 205 Vo 3 eSS ke
Voo S50 L (55 09 25 0 e e YINY) 3895, 5 (5 (g 5 » S 1M D oIS (5 ig 25 52 p S ke VAA) @

ol sty SIgb sl 1) g2 p S o Voo g ol 1 e S she Vo n S5 s S e

A5 ol s9S (YR) sl 3 e ) 5 5 S
d95 4l (5058 anss Ay Sl i 45) 5 (gebe OIYY
Jlw p edal cowday 0)l5 5 cpy 3] 0 W cwl ol olais]
WY ol 0 (50,8 dneS cuiS 5 o JS oliee V4N
g el S o 5 FYIVEFY lwgie 5,Sles b a5 2 jliS
adon | cowlio 055 g (oylol (YF) Ll o o5 OYFAXF aULs
35 5 1y (K55 a8 3,Shae 5 1) o sitd Jnme Jole
(D) Ko o ylyE g5
S oLS Ands yig Co e jslaiedy cuslie jBaly i3S
(S5 Slgn l8 > Cnl Jpmne S 5 e Sl
b g 298 00 olS by (1) yudn ol s olS CuiS bao

Ooling ¢S5 )8 dxoS o Slas by 35 158" 5219

LVRUPY

@Wlwss 2lS (Solanum lycopersicum L.) 55,8 4545

(a1 81 LS 5 51 5o 4 0Bl g0 plomedls 05 4y Blato
13 (S S () ol & el 5 Loyl s
o)load g 0gd o S Dy Hlows Bblie xay o> glaygus
Glaal dlos 5l adaw dnly )0 a8 5 oS Mg Slis 4 i,

eyl pl oV oSl ¢ awdine g (8 0ASLly (65y9liS 69)S okl —)
olxl
(Email: m.zamanipour@velayat.ac.ir 2 e 0 ka3 —3)

DOI: 10.22067/jhs.2021.61961.0



http://dx.doi.org/10.22067/jhs.2021.61961.0

VFee Lol ¥ o,lods (YO ol (65,90 2obuo g pole) SLel pole 4 225 YA¥

Syl 9 Oliad o el «lindgige el LS 5 5
29585 S5 lyieds Slindy = cpels (V) 390 8l land
el 4 alox 5l (Ssibio sloan]d 3 50 a3l (sl
5 o <5l S5 sl SS90 (55 45 2 A ajilsS
(V0) 1S (o s S 9 St dpwsl glpdd 2 (land
3p)5 c0gMu (V) s> o ol |y DNA Gl prols oy o
9 ) SRS ply 3 olS Jood Gl o (el (26
dS9-bise (2L Sl 9 Yb sbaled (g)9d alar I (s
Ay g jiagd Copu 3 )Slas ) (595 p uols S J1.(10)
adox 5 GLalS 1 (sl )3 g g dadlliSS) (ol
ul odd (5155 (A) 5585 5 (V) ol (VA) SBL

Sl oo (b sl (o 3 (V) e 5 S50
a2s5 (iili g (g SLa (Shg st bl 9 e
P psS e B0 bl 3 el )5 A5 S )15 (558
Gl e il S (e B ClBE 3 0l SUlr o)las 4
A (55 a8 3 Slas 5 M)

Sl K55 395 0 4515 BY (ynalizg (lgieds "l Slgh
S g dpslgioal psndplio )3 olierdon sLadSlas (gl
RNA g5 caw bl Sgd (V) sl (65850 ] SIS
Jslos sl 5o 4y DNA 11 SLedbol 4 (il K215 )
(s obS > (e s 4 SS9 03l JUil pgjon) (2LS
JLED1 55 6y sl ygiSsS a5 (FD) 395 oo ol
Lol yo s 53 30553 9 039 0diS Ml b oipdy (lgicdy ()8
(V) ssb o Wl giel g v pduos o

a8 28> (V) ghlSen 5 gy 9 (0F) oo 5 bl
298 S g ()39 0 )Slas g8 Gl s S8 sl Jlag
S Gl S 53 1) Lidg)lS (slgiome 5 A3 (S5)83956

L S =3l dglone 5203, ()5S (V) JWS g ems =1
slaeds Jils iS5 )Sdas ((BAS Giol ] o el S5
90 See B 59y eyl sl Sgd (28 28
5 mplpl pien sl 4ty (YB) ()5 g g (VA) Ligw CuieS
I —ime Dty o el b a ST a il o (YY) LS
038 ¢Sy s e oj o ol Jobo Jold (g5 gl ey
oMy 5 Jali b duglde 3 3, Slas g 0df dlisd ¢ Judg, IS «Sis
Lo 1 3 )lbdine yo-boany Jslono (nigy 9 Jsloxe dal> dlga
3y Sdas jglaiodn Loyl (e Jolite basly) sl il
629 Sl SIS i 5 Inpalginal prdglie )3 obordsn
48 vges )35 (V1) ohlSen 5 SloyB =11+ 5 V+) ol
ol oo el slackle 3B (lagpelag ol Jsle

3- Folic acid

Olie 1331 by i )98 4 gyt o) 3l olS S 00
Laeling (FV 9 ¥F) 48 oo wal)3 1y olS 08y (ol 3l cjitangis
Gk jloig sobodn Wil oo oS At g (loodiiS wilas
Sl ) Bgb oS ) s dgil g gl pundgilie
R o B O T
Flaogth gt Sl B 45 Al ail (Splie 5 (Sejglssid
0l (Jdwe dlge g Joloro dol> dlge yinli8l 4y yoxie g ailiS LU
2 berdyn Slge Jos dgie can puelug blie 1.(0F) wils
5 Soluim (1) 295 o0 Sl SIS i 5 Iopulginal punddglie
Olysan pSheS © gabing 4575, ()15 () cea-J 3
5 o2 Sl liumgy S aile a5l sl 1Sy )5 w358
Jie 0gMns ol (il g Jihaogid ) 11555 45 0392 by (g 0
39:0¢ o Bl (5151 (B0 &S 2008 G3)l3S (V) S

Aad lalygd (B 50 (plesdon sl Shy

Js it =0 JLuS 39, JSi4; (BE cyalizg) crnmS 29y
Oeebzg () sl bl (aleS 53 (65905 Cgplio &S 035
Jos S8 Spie claml sl mplss S plyisas Slyie
WA) Gl 0 45 (555 amnsTT o gicds Ly g olos
ln g ol J e 48 138l )3 (YA) Gi5Y g5 5 ool (2
ORI e GeS39ym el (9 2 Ve Le0jgy VO )8 Lugl ()
Fiwgid Sy g (SgB SLAIS) Jlgy (SIS g 5 )9
doyd o[+Y 3p)lS 4 00)S 5155 (VF) o) g o1 80
5 by Lol Ghali8l s paS pLE)) (gl (S o9
Lagd VL 3, Shos 5 48 (595 (S d95m (2hS -0 (63Ses
aS asml s Lol ol oo )55 (VF) oohns bwgi (6 pas
9 &L Il oo (peaSd95m i) g p)S oo Yoo (S o)
G Logd 89y oliee o LS sluw cas L sluay Bl lab

5 Giza-1 o8,

iz glacdale (5 p 3l oy p 5 (FY) )Sen g 50l
9> 2 (2 prShe Yo g Ve Vee @0 cr) (paSagpn
5y 2oxiS ol 3 Slas g (s5tgd (AT, (b sl Sy
0y 54 slacdale Ll oS 15" 5,158 Shandaweel-3
Gl oy 2y S (o 00 Sl I g 4 euS3900
Ot pe 5 3)Sles g (5 5mgis AT, (gady s Sk
ab @ Jig,ls 0lS Sid 5 5 59 o5 dlaw olS glas)

b 0dnllo (ySd95m iy p)S e Voo cdale )3 5958
9 Ol b o )3 Jslowe elizg o lsiees el
0yiund JSb 4 9 3T g0t oS 5 pl 29 g5 loigSie

1- Pyridoxal 5-Phosphate
2- Thiamine



YAD (K p9am o5 (olowiion 9 (oil) sy SS9 32 Sgd dwl 9 (ol c oS 39 g Ol 51 (miy

oS gy calises 2ol il 3l imghs cadlllas oyl Gl CBan .8 )S
Pk V0 9 Ve D) ol (i p S ke V0 5 Ve e 1)
S5 9 (= ek 100 5 Ve e 1) sl S8 (33
FomS 9y 2 g 28 ee 00) b slaclale 53 bagsling ol
(ol S5 pd 3 )5 heo O+ el 1) 2 235 (ke O
e S ke Ve oS 39y i g p Sk Vo) bawgie
= S e V) Yl g (el S5 pd o p S e Vee gl
2= S VO el i S (e VB S 39 5 s
5 Seisdsen (Seiaderge Clio 59y (el SIgb i
Gl Sy 85 lnppaling 39 (S5 4 ey
53 e (el g 93 50 (s ] b (3L Jolre i
42s5 ey 9 S5y paid B diin 93 (a9 g Bl I
Lodsg 4 0)93 Jo-bo y3 osliiwl 3550 355 .85 plonil (553
B jlde 4 Lo joy YO B Ve o liy 9 piud ¢0)j9 i Jols
OLSG 9y V0 madS (8L Jsloxe cqupe yio Veer p3 p S5l S
o oSy 5oy Yo L0 1 j5 5 5580 g ol polis
855 )18 plals Ll ) (il Jslore o g (S Cjg0n
Aby Joad Jobo 13 a5y YUY (Sl oSy g Ld o pn
e silooms ¢yt JBlo il Gldas Wiy 050 Job 43 9 M pll
0540 Cubldys 28,5 plodl defJ)séJooLmlzfa\,{;\§5d)LHT

b Pl nogea S5yl powgd | Gl dloye 53 g Cund L

Lasals Cadh
Si5518 530 Clies

18y Gla Sy g 0ac 485 Jlad o 5ol aw  biges
a5 i ) B 8 (s ) oS 1) ol g
d)_:fo)'b_ﬂ olS o Al Sid g 5 (yjg <SS Sl oS o Sy

AW

25519093 Ol
Jlxe i plosl ol ¥ his &y joy & jo rogee iy I8
gy Lioge (udldyy yp 53 391 50,3 ST JraSS il
Slisy cdign 53 050 dal oo diwi L1305 yjg Al lan jebay
b (S 0jIN 5 ogre SIS g 5 ()] 9 ogpe Hlab gy 5> Ao
Db e p)S el o) b Jlioms 9l s oge 5 0
5 328)S )y B az )3 Ve gl 50 b ogee (SIS (g (el psliton,
St 0 e Jlmd 93l jl ool b ol (g 4 e S
N ey Ly Jgomo udsS g i ogre b b cOlE b

A5 (S 0jla i e

1- Merck

3pSdes 9 S Jidg)lS ol iliseo (slapluil Siid (g )l ixe
OhESen 5 oy izt A8 (b il slog) S 50k
e i g ) (e O AlE 53 dl Sgd oS Bl > (VF)
Wb (593955 3 SMes g ) (il

9 Vet @) peVbgS (S (Blgle (w53 (BA) g
2 prS e W0 g Ve D) el S (1 )5 (e VO
2 Las (3 g2 S ke e 5 Yo 0 ) sl Syl g (12
GNP o) o sl 9 600y G SRy p S L eSS
Sl (oS5 Copgods (pelig g5 w (nl (BhJglre &5 38
e 3 JS S IS g ol 5 Shos dgu0 ¢ ong) 48 (lal
lachle o 5 b (b gbre )b aw o5 0l Jols Sloj aons
285 plonl b el bawgie

oSSy sl yeling Sl wyp GBua b aslllas o)
leodon 9 (dlj gddy b (Shy 2 S5 bl 5 els
Lol 485 plodl (> 05y (S5 4265 olS

W g, g 9o

425 Uhyg s Slidos Al 1 WA Jlo )5 Gimgdy
iz Job 26,5 plosl el ¥y oSl o By (S0
( Jlos 4 a8V 9 an Y L aldd YV 5 a5 )0 OA o ddhaio
A88YA 54 d YV L adiny a0 V0 oo olilps (o
Claogad (o) p jolaiods 92 yio OVY > daws jl el g (B,
S rages «udlS ) S oolial )50 SB- pleand 5 (S0 38
pbul Z &jguody ey ie calisee bla 5l o (ol Ve Gee U S
ailaie S5 gla (S ad Sl oStlojl 4y Jlai 390 diges g
3390 (K58 425 o8yl osd 039l V S )3 hulojl 35
A ol ladul i S S b 51 oS 5 sl ¢ ule]
1> iy 3 o 0gun 3,5 L 000 s (Sl € pagil” o8,
CilS 090 oy Ly ol 3 po jd il Yl 5 Slos g (448 wg
Ciby g e S Gyio L cosls wsbdS ) (5,8 an S
02 4o 2laindy (59 ol el Jobo & olaydl b Jguaee
(S i 9y gy Sle Ve kg oy dlold g o Lo VO
Aol (gl 0)ka8 taenes b inlogl 3,90 LRI )3 (5ll 505 cuiS
9 P9 slagslal 5 e jlum dlolbdl Jol o )bl 85
5 C8)5 Sgo Celio Soy Gandny gy Sy alold 4 s
595 5k b ol 5 o) o dalis 0 b canlize (oa slas b
Ojgodny Lade (S AV adeye 13035 Ojgo (le
2 otbefl ol Sl (clad 5035 colia &5 (59, (3900
L Cgloy 901y 5 il an 0 YF U YA b 2 9 YV B YD 55,
D9 doyd B Dol



VPoo bl o olods F'O ol ((6559LinS @abuo g pale) SLEL pale 4 pii  YAS

ol 390 dilaio S sla S - Jgao
Table 1- Soil characteristics of the tested area
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Soil EC Balk density ~ Clay Silt Sand Nitrogen  Phosphorus Potassium
texture (ps.cm™) (g.cm?) (%) (%) (%) (ppm) (ppm) (ppm)
b 29
sandy 81 1.7 15 7 30 61.7 45.1 3.3 270
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Table 2- ANOVA for the effect of vitamin application on vegetative characteristics of tomato plant cv.‘Delphus’

g Slaryo (uko
Ol gt 29lo ] Mean square
al; - ~ R = " . . sl
S0V %F) £ | Bl ,la3 Sy dlaas 5 059 SiS (339
Height Stem diameter Leaf number Fresh weight Dry Weight
S 2 13.641" 9.760™ 13.011" 502.231™ 114.769"
Replication
o 12 837.530™ 2.655™ 91.044™ 21332.132™ 16116.137™
Treatment
s
24 0.530 0.422 0.030 0.120 0.047
Error

Mgme ™ g do ) pdaw jd o gme ¥
** Significant at 1% of probability level and ™ non-significant
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Table 3- The effect of vitamin application on vegetative characteristics of tomato plant cv. ‘Delphus’

Loy Qg g5l EEWIRRY: 5;.3 NKeY g5 039 Qg SWiS (39
T Plant height Stem diameter Leaf Fruit Weight Dry weight
reatments
(cm) (cm) number (9) (9)
aals 201.00i 3.00c 17.00i 227.001 99.33m
Control
S35 2 o5 ke O 210.00h 5.49ab 18.44h 317.00k 165.331
50 mg.L* Pyridoxine
S 9 7ed ppSiaka Vo 215.00g 5.71ab 29.22¢ 367.00i 207.33]
100 mgL! Pyridoxine
S90S e 100 211.00h 4.75b 30.00d 337.00j 185.33k
150 mgL! Pyridoxine
ool 5 oS e B¢
50 mgL- Thiamine 224.00d 4.66b 31.00c 377.00h 209.33i
Ol ) p S Vo 234.00b 5.33b 33.00b 403.00f 214.66q
100 mgL? Thiamine
Ol 5 5 e 10 211.00h 4.66b 24.33f 392.33g 211.33h

150 mgL? Thiamine

ol SO glaaly Wi 903l oy duo )3 V Jleiin] rdans )3 I ime BB pae Sily gt b 4D S yidie g 3g3g°
“Means followed by the same letters in each column are not significantly different at 1% of probability level according to Duncan’s
multiple rang test.

‘oails o8y K han s olS ag; SS9 22 Bty 32,5 1Y Jge aalsl
Continue Table 3- The effect of vitamin application on vegetative characteristics of tomato plant cv. ‘Delphus’

i Gy g Bl yhs Spolaad &g oy e S (5
Plant . Leaf Fruit )
Treatments height Stem ((?:lrz:]r)neter number weight Dry \(I\Slght
(cm) ©)
St 221.00e 4.50bc 22.20g 437.00¢ 253.33f
50 mg.L™ Folic acid
el S8 5 S Vo 215.00g 4.83b 22.00g 467.00d 275.33¢
100 mg.L? Folic acid
el S8 5 2 pSedke V- 229.00¢ 5.33b 2066d  495.00dc 300.33d

150 mg.L™* Folic acid
O el yid o p)S oo Ot iS9 5 sl )5 lee 0
Aol Sgb 2 0 pyS e

50 mg.L? Pyridoxine +50 mg.L* Thiamine+50
mg.L™! Folic acid
+omels i g p)S e Vet S g5 g Sl Ve
ol S8 5 e pyShee Ve

100 mg.L* Pyridoxine +100 mg.L!
Thiamine+100 mg.L™* Folic acid

bpold 2 S e VDo S 3 5 3 2 s 1D 271.00a 7.00a 33.55a 502.00a 341.66a
ol Sgb il S e VO

150 mg.L? Pyridoxine +150 mg.Lt
Thiamine+150 mg.L! Folic acid

220.66e 4.16bc 31.00c 495.66¢ 330.33c

218.66f 4.30bc 29.00e 497.00b 335.33b

ol S5 glaels Wi 903l oy duo )3V Jleiin] dans )3 o ime M| pae Sily ygiar b 4D S o gy dgng”
“Means followed by the same letters in each column are not significantly different at 1% of probability level according to Duncan’s
multiple rang test.
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Table 4- ANOVA for the effect of vitamin application on productive charactristics of tomato plant cv. ‘Delphus’

Slayyo (iilo
Mean square

)
dblj ERJES Sl P S 09
ol pad 2 $ Slass oue liws o 5 092 2 09 R 3,Slos
o DF & > Pedicle .%ﬁ’w Fruit fresh 7 .
S.0vV Flower number Fruit number Fruit diameter - Fruit dry Yield
number weight .
weight
e
Replication 2 84.00" 13.003™ 13.004™ 13.012™ 13.060™ 18.423™ 15.426™
et 12 113.863" 119.988™ 12.300™ 19.340™ 2662.681" 10.957" 4317845.578™
Treatment
s
Error 24 3.222 0.015 0.003 0.019 0.001 0.033 0.239

Mgme e ™ 500 ) Jloin! pdaw )3 Iy ize **
™ Significant at 1% of probability level and ™ non-significant

S5 ) g p Sk 10 5 Ve slacale )3 (5 0js S 2 p)S
o=l el clawd—0-3ld S e S0V i alS
Hegnlnls (F7) il oo Jdg)l goos L bL)I )3
aba wlgas g lS 4550 5l clable cow oS azily SlasT ol
Ol 3)LS cein e d BV 5 YY) 20,5 o b s Bls
30,05 yguuwlinnST 5l aS o aadeis, I i (65w Jld o
S 39 3 oS Gl el Gl 5 o3ges clidlns
olals 1 S sla Jgid a8 Canl oas 5)l55 (VA 5 YB) 545 oo
3155 () 255,58 ol o 5 5 glej el il
Foocdale o pely (SpopmlS as s by (FA) o) Kea
3 gl oS )3 IS Jsid elgie (I s 1) )0 25 e

2 cillas b lislesl guls b &

W28 olS (biasdigns slaShag 3 Sl gl sl ool i)
S

SlaShy den Gil8l cuw ()3 gne psbdr SWg8 aul
Jodore dals dlso (¥/22) PH 50 cp 5Vl ad olowdion
(=5 0ig P Vor 3 S hee PYIVY) S Jid (02 YY)
 Jd)lS fogmocl py8 N er o pyS e VoI04) & slig
P ppSike SIVA) D Jd)lS (5 jg 25 » )5 e VYY)
sbaecbale )3 (15 0jg prS 2 psS e VIAP) 4365, (5 039
(¥ Jgaz) ol sy SIgb gl 2 2 95 oo VD2 9 V-

a8 oS (brardign SLASTa9 5 (peSagym ol 5
S

= oSy il lacbld (Sl alio o)y
S D9y 45 30 (LS ()3 S ol (obondon Sk
J5 2l (F174) PH aloz ) (obondon sla Sy (il o
o V) 3065 (o )d YIAD) Joloes ol dlgs (s ys +/T1)
S Ver 3 S ke PIP) & peling (5 gy S S 25
I D Jdg )l (5 0jg 35 2 eSS e TAY) @ Jid9)JS (ogee
(5 039 5 2 S e YIVY) 2595 5 (5 039 205 2 P25 (s
Swlmglo g (V) S g 0 slaadl b gl cpl (V Jgia) 45
lalie clablxs s gy 1355 (3)I5 <8 (FY) 2T
sl 50925 5SS g 03 (6595 (gmalinnST 5l (dlyg S
g 4ol slol pdgplio Jold (5l (Splio slops 3l
Oy cdillas wul aSign 51 jriwen

S840 55 LS (bsasdi g LA S 539 g3 Gaelss ol i)
Sla iy = ol i slackile §1 (ke i
o (el Scdale colod a0y (Lt ()8 28 (olendon
Jobre ol dlge (F/70) PH alox I (plordon sy Shg d9mte
S5 I8 (5 Gy o5 wo g pS ke VB+) (ngSd o3 VAL)
» S he M¥) & ol (15 Gig 25 Ve 2 p S ke 70)
(35 039 35 ;2 xS VVY) @ iyl fogocsl 50 -
e VIFF) 3395, 5 (5 0js 5 2 pSSke 1PV) D idg)lS



Sty gy (B (S 39 3 Sgd duml g ol (S 09 g Ol ST oy

994295 o3 Louiig 9

Y4

1891 Sues spdn[nuw s, ueaun(y 0} SUIPI0IIE [3A3] AN[IqeqoId JO 941 18 WIATJIP APURDIIUTIS 10U SIE UWIN[OI YOES UI SISIA] SUIES ) AQ PAMO[[O] SUBIIA

e b ovrl o of ol oD Bl a0d e ool o e a0 ooy W o (AT v cpereS g o

sutwery], 75w (S|

I TP 2 . 1 . . e —. . B .
10018 6+S 1 1L'9 10°¢6 usr-ol gee [99'91 POEE0E o\ PSS K ot
R . . 00" . . . aurweryy, | TEW )]
€EE6'€961 206'9 aT LIl 9991 1999 199°L1 P99°6T e P K (ot 5
3 3 sutwery ], 8w g
Y0018 LI S8'9 4os 66 9991 009 10091 P99'8T QA H il o0
3 3 aurxopuAd | TEw 0§
NLEEE YOI 08 39%°99 4oo91 4oy's 499'81 199°€T wt P50 K o e
0 ; 3 s aurxopLd | 15w 001
loreg erel JS6'S lc188 1€8°91 1999 99°61 J200°ST e P o e
3 G " aurxopuid 78w g
. o . . e . .
10001°St6 w 110°€9 yes' S| foge 100°S1 4399°07 o D5 € ot o e
[onuo)
WOOET E6L 8L9% woo 19 100°€l A00°€ wooel yeeol e
A_.uu.:.wv (3) (3) Jaquinu Jaquinu Jaquinu SJuAUEaLL
PRIX JyBram £1p yng B Y521y NI (w2) 1239weErp Hnag APIPAd unig Tmorg
Torste 60 omg oo 660 £ oo e’ oo oevje shoy geric 6o oevie o i

snydp, A2 juerd ojewo) jo sansudeIeyd dananpoxd uouoneddde urue)na Jo 323532 Ay I, -S J[qe ],

260 0- 1€ 9K b K 6K D (i 10 < eles” (69 epréed,



SLebpgle wis YAY

Lis goboo g pale)

)9

(3

Loy O ol

Pl

Ll Y o

VFee o

1591 Suer apdnjnuw s uesun(g 01 Suip10ade [943] Anj1qeqold Jo o4 | 1€ JUSILIP APUEDYIUSIS J0U LB UWN[OI YIED UL SIDID] AWES DY) KQ PIMO[[0) SUBIIN
e <G ol o of ol ok Fegl srd e ol of oo e[ ol § o (D v g g o

p1oe 21j04
30999°Fb1E 28g' H0'I€] 20661 ace'g 00°FT 2099°b€ T3U ST43uUERYL | TBU 05+ Supopyfd | T5u 051
e
L\ P K o e o0y T H e e gy
2L996°389S e18°01 200851 eppIT BLLG B00°9€ BEESH p1oe o1j0]
STRw go+ouneiy L, TSw g+ duxopuid | TSw 0|
* e
s\ TG H B o D AT H A A0 Y
Q00ST 98¢ qz8'6 qEr'Er q99°1C €68 q00°sT Qeese proe
a1j0] | THW OS+AUIWRIY] | THW ¢+ duIxoplisd | THw 0g
= g |
g O K B oy FO I H 3 0y g K
JEE66'950T PLY'L 3EL101 0S8l PESL JTT0T PI990E pioe atjo, TS o]
QLTS H e
POOKE 86V pEgL P9STEll peggl 9006 00T Paq997€ PO Lo | IBW 001
LTS e
. . . . . . . proe o104 | TBw g
A0FETIFT P8LL Jor90l Jorct PO0'L P99°TT P2q00°TE 0TS e
(3)
(924)/3) pa1x JySom £1p yag (3) yySrom ysauay ynuyy S Jaquinu 3RIpaq Jaquinu yina,p Jaquinu J9Mo[| SJUDW)BAL |,
‘e (D womg o¥k0 60 £ oo g1¢ oo reeje vhor eev(c o%a oerje o e

snydpa(q, ‘A2 Juejd 0jewio) Jo sansuREIRyD aananpoad uo uoneddde unwE)IA Jo J23)2 Y [, -S QL
[sfev ré o | ¥ c EmeiOe K 61 TS (| o b g€ g opée,



YAV (K842 65 olioniionm 9 (oal) oy S SR » Suled sl 9 (aolis (oS 39 s O 1 (o2

53 9 b JAb )3 (V) JaS 5 dm 1 05155 L s
sl Shovey b cills K58 e (YO) o)L
5 (M) OhlSen g plol gy dusl S8 (S 2,) 8 b olardin
3555 dual Sgh s 005 ol (YY) Kt 5 5yl
ol 3 353 aia)S S5 sl piaSly Jsl sl 555 5
ol Sl b yom i adon 5l (Jslw (sl iy
5 Oiste 3 ey 4t OmnetlS L dbspulyizol pudgilio
S)9= bl 432 ) iz 9 Jedg)lS e (S St
G5 (V) GhlbsSen 5 pLal (1F) 3925 o0 5 (il & ot
a1 5T (ol 350 s Sl Sgd (5 2,18 &S L8
J58 5 SanygSsl sl 0p5bslS (1> (slyime (581 Sy
lyie Lils3l 4 53,8 Lol (00) oy\San ¢ sl a5 S
g 00 bt wlginal 0o ol5 8l Comw LacS s )3 sl g
sl o el 0313 ]33l 1, L 55,3355 a8 <yl b
S e yoboany SWgh dpul &5 w3905 H)IS (YY) e 4
2 e e 53 Jodoe dela Blge 9 S Lidg)lST a3l
aS axdl ) (V) ) 5 o o 0 0gMay 505 dalis b dulio
Aela Dlge il o gt 2 p)S (e B0 Cale 5 S5
Wb (5,339 )3 Jglona

o= S g8 il g (elid (amiiSa g g Jliie ol )
S8 4 98 oS absasdigas sla S5

S clacdale  Llo oS wol Hlis (:S0ke dunlie goli
csloyiahly (I3l oSI98 Aol g (ol S 9 045 03
(FIYA) PH e o piitin o005 dald 4 Cud olowdisn
oS (Ao YAY) Jodoe dal> dlao (doyd +/YA) ay sl
FEIFF) IS Jod lgizme 55 g9 )5 Ver 5 p S (e YIPY)
7 S e WINF) & ppsling (5 g9 p)5 Ve 2 )5 (e
(=5 Gig prS 2 prS e VAN & Jdg)lS (5 0ijg )5 Ve
e YIVY) 4395, 9 (5 0039 05 32 25 e +/AA) B idg S
F Sl Ve eSS LS jg S e
P Sl Ver g el il g p)Sdee Ve eS3g 0
aS (Vo) o peli-Jl ols)i5 b uls ol el camdas Kb sl
oS 3 (B12 3 B6 B1) B slaimelny (o8 Jobre 13,5 ol
g 3b dald doy G S udg S Gl o (i ol L)
Lacmelity Sl (B (53 2L 28 G515 &S (¥) el Je
9 (sl Ol 5 oS Jdg)lS7 a8l ad) D90 o
s cillan A5 K56 dagS 515 (glayga e

Cgdly oBy (KD da S olS aileand S STy 1 pmoling 350)8 51 iyl 4320 - Jgaa

Table 6- ANOVA for the effect of vitamin application on chemical characteristics of tomato plant cv.*Delphus’

Ola o (ke

Mean square

g5 Jgd

Total phenol

i gle
S.0.V

gl

b Judg 15

Cholorophyll b

a Jady 5

Chlorophyll a

& omalizg
Vitamin C

e

Lycopene

Jolomo sols dlge

S5

Total acid

Carotenoids

Soluble solid

PH

1.530"

0.090°

0.046

aal

0.154" 4.84ns

0.035™

0.001™

0.001™

2

IS

Replication

1.460™

09317 0.128"

63.509" 20.33"

1.299™

0.625°

0.030"

12 0.046"

sl

Treatment

0.077

0.019

0.013

0.028

1.707

0.012

2

0.011

24 0.010

s

Error

oo

g dopd B pdaw Jhu;,m' oy ) pdaw 3 5 dee

ns

S peergve

Significant at level of 1%, * Significant at level of 5% and ™ non-significant.
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Introduction: Tomato (Solanum lycopersicum L.) is a perennial plant, which is rich in antioxidant compounds,
lycopene, polyphenols and vitamin C. Iran, with production of 5.24 million tons, is ranked sixth in the world in tomato
production. According to the latest FAO reports in 2019, the total area under tomato cultivation was 121203 hectares,
with an average yield of 43.30 tons per hectare, and annual production of 5248904 tons. Vitamins are made from
natural ingredients and are suitable for the growth, function and improvement of plant nutrition. The aim of this study
was to investigate the effects of different levels of pyridoxine (50, 100 and 150 mgLt), thiamine (50, 100 and 150 mgL"
1) and folic acid (50, 100 and 150 mgL ™) and the combination of these vitamins on the plant growth, yield and chemical
properties of tomatoes.

Materials and Methods: This study was conducted as randomized complete block design with three replications in
the greenhouse of Iranshahr University during the years 2019 to 2020. The tomato cultivar was Delphus, the seedling of
which was purchased from Pakan Bazr Isfahan Company. In August, with the beginning of the tomato planting period
in the greenhouse, seedlings were planted and the harvest lasted until December. Seedlings were planted in rows of 75
cm wide and 40 cm apart. Irrigation was performed in the greenhouse with a drip system. The first irrigation was
carried out immediately after planting and the second and third irrigations were carried out one day later for one hour
and the subsequent irrigations were carried out in proportion to the growth of seedlings, every other day, every four
days. At the 7-8 leaf stage, the plants were guided vertically on the thread. The greenhouse temperature was 25 to 32 °C
during the experiment and 18 to 24 °C at night and the relative humidity was about 50%.

Results and Discussion: The results showed that all used concentrations of pyridoxine, thiamine and folic acid
increased the growth parameters compared to the control, so that the highest plant height (271 cm), stem diameter (7
cm), number of leaves (31) fresh weight (502 g) and dry weight (341.66 g) were produced at a concentration of 100
mgL* pyridoxine + 100 mgL* thiamine + 100 mgL? folic acid. Interaction of B vitamin levels at low, medium and high
levels had a significant effect on the reproductive parameters of tomato plants, so that the highest number of flowers
(41.33), number of fruits (29.55), number of clusters (9.77), fruit diameter (22.44 mm), fruit fresh weight (158 g) and
fruit dry weight (10.81 g) and yield (5688.9667 g/plant) at a concentration of 100 mgL™ pyridoxine, 100 mgL™*
thiamine and 100 mgL* was observed per liter of folic acid. Increasing of yield can be due to increased nutrient uptake
and assimilation, and increased growth due to the presence of vitamins. Similar results by EI-Gharmany et al. (2005)
stated that foliar application of vitamins (B1, B6 and B12) in appropriate concentrations in cowpea significantly
increased the number of pods per plant and total yield compared to the control. Shabaly and El-Ramady (2014) and
Shabana et al. (2015) found that some natural ingredients have increased yield of garlic and tomatoes. Also, all
concentrations of pyridoxine, thiamine and folic acid used increased biochemical parameters compared to the control.
Maximum pH (4.78), acidity (0.28%), soluble solids (3.93%), lycopene (2.64 mg/100 g fresh weight), total phenol
content (66.66 mg/100 g fresh weight, vitamin C (13.36 mg/100 g fresh weight), chlorophyll a (1.98 mg/g fresh
weight), chlorophyll b (0.98 mg /g fresh weight) and carotenoids (3.33 mg/g fresh weight) were obtained by using a
combination of 100 mgL™ pyridoxine, 100 mgL™ thiamine and 100 mgL™ folic acid. Foliar application of vitamin
treatments may play an important role in physiological and metabolic processes that affect the process of photosynthetic
metabolism and lead to an increase in soluble solids and minerals. The interaction of vitamins improves the action of
biochemicals on amino acid metabolism and nucleic acid synthesis. However, Abdel-Halim (1995) reported that foliar
application of some vitamins improved leaf growth, increased chlorophyll, chemicals, and internal hormones in
tomatoes during the winter. EI-Ghamriny (2005) reported that foliar application of B vitamins (B1, B6 and B12)
increased leaf chlorophyll in cowpea compared to the control, and Burguieres et al. (2007) found that folic acid at a
concentration of 50 mgL increased minerals in peas. Hendawy and Ezz EI-Dinn (2010) reported that vitamin B
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complex as a coenzyme in enzymatic reactions such as carbohydrates, fatty acids and proteins involved in
photosynthesis and respiration. In addition, Abd El-Hakim (2006) reported that some antioxidants improve biochemical
properties in some beans.

Conclusion: The results showed that the use of pyridoxine, thiamine and folic acid vitamins alone or in
combination with each other improved the growth, reproductive and biochemical characteristics of Delphi greenhouse

tomatoes. The highest growth rate, yield and biochemical properties were obtained at 100 mgL* pyridoxine + 100 mgL"
! thiamine + 100 mgL* folic acid.
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