[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

m JL 3 f‘)j QY)“"‘ LS)}I)-" 3 J‘:-‘); 4{)":‘-’
3 Clasi &gt b 5 syl AY B Vo Slwin :6:&}51_«5"‘1& Jlie /) LY L)LT.MJ)/ C)Lé.z- e)Lo..Z/ VAQ)L@%. JL.«

SIS CiS js K a8 ogm S 5 oS Sleosas p jhad sl slas S i

"6 AL e 5T ) dra N DL 5 o e

QLY VY il @)U AR XA VARVA LRI\ VT '@)w

e A~

gt G ol (GRS LS s (K par S g AS 5 6 Slmo gt p e (sl L35S SE ey 5 sieny
S5 ol gl b el O 58 Ol sLT b 53 (IS 53 V60N alaybT s LIS 8 b ol Sl & b I 55 o, S0
S JS 055 (018 0 g om ((a s VA0) 000 a3 (o s £/8A) 6 g I gb (p 5 1£0) 6 9o B35 Oles (g 315 O
Lo sS ol bl el sty o 5l s+ (NP-KD Yo=Yoo¥o 5,18 L (VA) a3 o (slae goo olias 5 (p 5 IFY) i g
b 534S 5 5,15 S sdaline VO S b desl 555 55515 b o gus I ghns dolom 3150 Ol pe oy it 45 313 OLES 6 o oS ol
Y08 L (5 05y 08 el SIE S s IVE) Ji Ol o 5 e s Rl 1) O el i BB 45y sl O e il
L5555 Sl Bl 50 e B oS 55 LS 5 53 g algie A gl S Al edalie o g 53 G A Al + YT
3o S S SO e+ YWY 5085 ) () 35 g0 e Ol pat 4 Az g b S b NS5 0 g

B g e s

O'Jll AQKJAJA ;ulffjh AK:.J\: hdL&lA r}l& Ajjf UL,:J\:} J..i_}\ fﬂL&)lsz-_:J: g_,.;ﬁ_; 4 Al }\
Ol O 3 8 D8 50 8 aubo e 5 $5olS Dlid S e lsliad ¥
rastegarhort@gmail.com : S5 5 SO Coy 1031 J stee *

Yo


rastegarhort@gmail.com%20
http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

O)Ker 5 OLaS § s i

VEOY Ol / plex ool / pasler I/ 2l 5 o5 oY pama (55503 5 5

I R I~ REAC R JUVITRE
ilies gl 5leslinal &5 Lsls E1S adize (V) A
b aly (Sper S s Shas 5 by i 5 055,40 35S
gLl o se Sltal ) SR S PP S SV - T - FYE
0500 3 Shos Ol 5 s )5 050 Sl (s 2t ls Wy
s (VOL) ad + (LN 00) 03558 (oS 5 2,08 L SIS 2
k3 g Jsb (o dls 5 Oley e ST oS Sl s S
b+ (IN0) 055 55 0155 3,505 b o gen 055 pSSls 5 0500
S S e W5 S 3l 0L S s oS (V00 )
(V) s + (Vv +) O35 Al 5, S L Ol e 1y
(0) 3551 Cousa

el g Aed 055 Jedl pberd las S Sl eslana
3 s A e 5o VWL el Gla S iaees 5 (NPK)
> Skas 5 CokS (S Wl a8 (K e S oS s 5
ol e s 31 SCas a5l 1 Jpmme ol s
G syl AN fass cnl 53t dpams (pl 5 6l
VeoVeoVe oS L il gl glas S olbles S w0 L
Sl 4 Ol il o35 (S g S oS (555 (N-P-K)
oy S5 pa S olS 53 s

la g, 9 59

VRV
o3l s> 31 (Lycopersicon esculentum Mill) S sa> 8
23 e b o 5 (S SN e 51 SS Solanaceae
Slp s oiiogme ilslS 55 K pur o oS ol s
55 510 &S o el I s plos s ediS,—as
33 i Sl oy (N S J s 53l
b ae Ll 5l ot e (65,5108 55505 J seames
PR ngﬂj.éjw'b Oy geo 93 4 S 3yl 1 8 ijlmdﬂ
5 Olsee s gladle (b bl fan @ 5308 0 S e
Sloses (a5l 03 5 1y G131 Oler ol 53 O
oS ST 3 ezl oS c il & 5 T by ) 22
() 3550 AL Glosee S Ol o

OLalS (s OlsF SRl 53 o M Gban apdis
S 8 el Sl U5 405 Sbe G (P i (OA) sls
iy Ysame Sbt e 3l olS ol e 5 55 55 poga
Gl Il 53 AS e s i Cias S sa 1 olS
S St i O3y s 93 il 5 i 3508 1 e
Sl Jgmzes Vb (S50 40 ol )0 (05 0l
5 I s S oolis ol 5l eslin a5 oS
(YA) &S o a5 15 (53,508 L;LAWJSl

Sl S8 s yskea (V) OLSGs 5 Ol

53 VEY ele 3T s gasn ol bl e olan is
O 08 5L e sUT e glailsdS cnl o s glaillS
4ids 40 5 ax 300 LUl Jsb L albslS ol A el
Lo gl 5 2o VYo e ol L a3 YY) 5 a3 YA 50
a3 8V gles Sl 5ol S sl ey -) L Jilis
RO I
53 JeosSU O o Gs l e el A
sshie al gl ak bl LSS L islas LS - b B
Fol 3 (sl d3)) uls (3, (SO 3 S 55dn
G bla b 100 glao i b sla o 53 VESV/A/YE

G S S Y 5 oy WY o e Gy S5 5 b

el g A—d 055 Sl sles S Lagdas il
O sl e 055 (K pam S AS 5 o5 ol (NPK)
YooY oo oo Gl rasn cpl o3 s Sl bl

el YL Gl b la g, 4> e 53 NPK (las 575
s Shas 3 on NPK glas S 51 T=1-YA Cod oy mte,
R 3 il o penas (6t il e kS 5 e
S 3 Shos 115 cilise DS 5 Lo s slas S b
ol aS sl Ol aallas ol s Sy (SO baa S
e O P R N T S g
b S 355 30 i 53 (1) a5l e il (K pan S

3,8 S Wsls 5158 5 s S A S Ay s

\A


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

wlno g i gol s S S 1 agh — edke dlie

OLKer 5 OLES 5 o s

S glerd 5 (S5 Oleo g N Jydr

] ~ P
. , BANRYE . 2 Joq 3
3000 4 3 3y bwo% 0 . g 1 9
b FARC S I S AT S % S 2 x5
" 3 3 3 ~ & ig» 3 3 ~ 4 A,
2 3 ) < L, 3

I ~ | -

rjjc,.k:w; A} ay Y¢ \ Y'Y AGYAY o/ed AN V/VY +/4) =Y

ST slaie (N-P-K) YeoTeYor 8 ze glassS polis
S T lade VoY= e (o S OludS e) Y sl
o WA (IV0) S pdiesl (p ) SIS 8) 650 7 (4l
Jep Slid s s (o VOIS ) 65 Y0 (5
(i VOIS 2) 6 T gl p S VA

a5 VO Ol 3 S Jles g Lol
sbeligunsl 5 mas5,8 53 5 Aoy W Cusb, Lol S Sl
Sl s L=V Sy Loal S Sl a3 YO-YA Lo
538 ol S Rl S Sl s s P e 035 S
4y il s ae g VERY/Y/A @)U 33 rteélj_..d A eslel
Al Sl 5 Slis 5 Bs Jize oKl
S S i U g 5 b cege 5 Job
L g, Seslul
S35 Logm 5 055 e o= (5 S el (5l t0 g oo
ol e BV 5 b Sl e a5 (S el s
.mwwqywwﬁ 0313 13 5l e 0
Shad b g Sa € 059 9 a3 S (slao g sldas
15 s 4l K e 5 oled Al S laegee
A 03
S oslial b o see cbae s Cndls 2 51 g 0 gm0 059 o g0
NSRS TR
‘)eﬁ%w;)’\f;abo)wwwhjww
sdols oo Osle )3 en S 05y (Jaams o5l 5 L 5 axdls
RPN PRNTC A PV - PR A ) AP
et 1035 (SIS Jly 3 el TE s any 00

\a%

2 Y b s bl s ST L Jsl bl as e
..l_.;eﬁkj;_w‘@jd‘ﬁ)}@ﬁ%&?ﬂ}:ﬂw‘}‘)‘}ﬁ
R T R S P ISR ViU N W N S TH P
ol 538 53 ) sy (N-PK) Vo —0Y=) e 55 L Lt
03 335 33 B e 53 35 50 Cusby Olis a5 L ool s
SrS—in 3 S s Gl S b el e 5o dd el Ol
S 00) e dsslSasle IS 51 (g el
A oslil Jgoee 3 LA pow €6 03 S ek o &) o
ety IS 5Ll s S sl e cnl s e
st ol 5 ) Camnd g LS s o Ll S
o3liul Jylows 53 ain; O ariel 5 w038 ikt
Cass o )l o) gf@«{ﬁ‘ls@\):g:;j\w.ﬁ
Fob L3 5oy 80 51 e LS Jlash s esle Sl sda
Voo (Sl gleoludS S el V84NN /4
A S s ol e IS ey Ol Sbp SHkS
o oals QL&Y sl o eslatal 55500 St Oln gt
3 S S e L OIS gl Lol
y&»ﬁ@lwf}LJJJ_iJ};;aquMf@uLi;W
Y/0) i Gy il 4y 000 sluss (gl (‘; 00 Ol
ALt Lol oS c il S5 w3V (LSl s 0 S4ks
sl VEVIWNE sl s sles Jlesl (sl o S ol
G A0S Lo a B a8 b s T e e
ol oop bid e 3 .0d S o SLSS 510 Aol
iz 5 2850 S ez 5 S e h 5 A el

LS A o3 4 L


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

O)Ker 5 OLaS § s i

VEOY Ol / plex ool / pasler I/ 2l 5 o5 oY pama (55503 5 5

3l e Ad B Ol (5 Se3lsl S M (g S0 51
e Sy ol i WS L (1) O 5 Sl s,
0 Ol JSas s ol Sl et el pseialla IS
Ak N IR0 ple 1) e V/0 o gm0 las 5l ) e
FI P OR RRCHESW e N PV IR WP W LRV
53 5 an 3 e b gl Sliss O I e /A

be (glos 53 adds Yo e 4y bl pad S aty )  iulesl
Jsb 5> e g s pSal olfis bans 5 Sl Sl e 5 (50106
3l ;)\J\}l;;_..uldbmv_.w Sl ds cald gl fV0 s
e S e o ol s s b el S

A Ol slas S 8 3 it S
ssliul b sdelcwsay (sbaesls [ba3T OLL s tbaesls 5JGT
LSD &se31 b Lo Silis dwlia 5 4 55 SAS 9.1 BT

@Lﬁ
0 gm0 059 Jaw g
315 Ol o0 055 o gin a3 bgs oo slaesls byl 4 525
JalS las S osl v 3 5l om0 g 035l gue aS
o b 5 elS glassS blize j1 5 (B) o i s NPK (A)
Y Jsa) .,\.i)\_sd;u Aoy ) Jleasd c]a.dja AB

2 (B) ojis 355 s NPK (A) Lol 5,5 Lz 3l 4 lis
0500 O35 Sl g5 L35S 5 )8 48 305 QLS 0500 055 Jas e
Losee 055 Olee G imhe &5 Gosbman sdas Jlssl
(C; VEV) Js ol s w+ YouYoYe 585 1S
35 L gl e sl g bl Bl 5l as ST eals salin

(F Jsdor) Bl YemYemYe 58

050 Jsb
Jsb 45 25 Ol s b 4 big o slaesls ills 4 2
oo 53 AB o i 5 oIS slas S blize 31 36 o o e
NPK  JolS stz sS oslee Sl 5 A ls ms Ao 3 ) o]

(Y J}J&-) LLES )‘Jd.&o (B) Gjl..vv.é 9 (A)

Eslos 5 a3 00 Do 4 adds 53 59 Jlpa b S L
Sl oslas cpl bt 51 el Sla sl S Sla e
a3lid (TA) O sl 25 LB Al 5 (TSS) IS5 (5, Se5l0l
(V0) s

L ol&s 1l ((TSS) S Jshows sl 5150 (5 S0 5100
S35 o3 e)lmas o5 A g 5038 08 i
L ATCIE-ATAGO) Juks e 555 555 5 olKis amio
a0 e ke dalr 3l5e Ol 5 a S azs; (05
RO B

a deed Ol oo (5,8 03100 g H(TA) O gl 25 U 4 Al
s e, ol esleas sl sl e (TA) 10 650
Y sy S eslial by es S WLl il b o as 0 O &
3 Ol 5 A plondl O 5ol 25 PH 2/8 & O, B e
23 amele 5 dge b Sl el b asinl Al o S ae
O w0l do s s

B ran 3 g o2 X3 g i Ilo SX Aol ONI S
O gl 25 LB as il % = x 100

)\fﬁb@éﬁtﬁﬁ)@%‘é‘f&jbé)\—@;%
QJLA)J J))LL«J::}JL:AV Lg.) 05)5())') oj:.a_k.;_-g:,._.&jf
dL}woq‘)JC,&l_wa.}AJ@.)\o Qﬁ&)}}b%l—wﬁ

aids e Lde i iy p Cele YE e 5 asldS
WJd oligbesl gl oylas opl jolids, 5lais 5pa sl

A oslil oSt 5T 5 Ay 550l
S US b lsme s, Sesll sl 1S b 58051
oslas s S Tor A sl al S s o e
G ke ST LY ) (58 b Bime s S Vo
A3V Sl Sl s e VT sy 0 5l de (Wi
e adds A Sl s (IS BUI les )3 adds v
b g Sl ol s ale gt e VO e Jsb
g sl (YD) s 313 (Ol el Yo L)
A esla SIS Ul Cilises slglale 31 O gl LIS e
5 s oS 2 SIBa o S Je s bt culg o

Al ol

YA


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

wlno g i gol s S S 1 agh — edke dlie

L;:.:U QL&-@ Lj 4@‘) BL ueé‘é dd\.ub 4._1’}?.!3 .* JJJ.?

OLKer 5 OLES 5 o s

MS) e o o Solis

3 3 Yoo h
- ' =S : L >
% \/3 ;3 kS a' '3\ % 'i - 0 i %
° ﬁ\ '3 }\x }§ B "\0
8 3 v X . . .
’ 5
“/VYQHE 1Y \vqfwe § 00%* /4 0¥ VIRl Y‘Y‘\/Yﬁ'ﬁ' Y (A) NPK J""ls J)S
\AA 4 QANTH §VoY** /YYD /LA YyvE Y (B) o jaud 355
/4% atEER VYY) YV EE JAFEE £YY0** § AB |l
i) 14, YY/ . /88 /¥ v/ Yy Lo
£y 0/t /Y WA 4y Ve St e b
C.V%
M))\joJL@J’&-\&.W‘):)\)W})\:WJ}%JJ‘U.W'éjiﬁcns
ﬁ‘jbbﬁeﬁmﬁ:;}NpK&uaﬁéuh;‘Muﬁ“J_g.l.?
o
Sl o gn sl S JS 055 o= 000 a3 o5 Jsb 035 Jaws g ,
B B SNPK LlS 55 Ll i
i S (65 ad s> s (ol (o Bl) (6 5) o500 o
oy .>J5
§/4¢d 0/+cd yan 00/+f §/q¢d Y/qAcd 07 VA®
0/g Abed §/Ad YYAY A/ d 0/g Abed §/yybed /v Ao
1/4y2 g /A% At VEYP /4y? §/y+abcd VAP
VAAR 0/0b¢ §ovb 184 VAAR §/A 0 yyya
o/0Ybed o/obe Y149 Vi/e€ o/oYbed A Y/ de AR O
/402 VAR Trva \g2 /402 $/qA2 ALK
T/ sabe §/09 yy¢d yaqc T/ aabe §/4 0abc AQ/+C
/s AR §/Acd YAE yane /2 ARD § /7 v abe qyy.c YooY\
0/) +cd T/yab Y f vo/e¢ 0/)cd § /4 yabe vy/ed

rAl{é)‘}@MQ)L&JLSD Q}A)'IM):OdL«Jb—\éﬁ.ﬂ):cmgsj'l.f.»g.éfg&ébbd}\.l}-«g(')}:wﬁ);:}a-}ﬁéuﬁp

=V sles S s 8 Lgsls pae ol okl Ll sl ax S
+Yv=0Y-) cwl_@_'_.M_r Ve—0Y—\+ cw’l_@_ﬁ_.r"ﬂ_v YoYo

G N W RCH AN JUPNIVRSR PSS P G SN K

V4

¥ Jsa)

Jsb s (B) eyicd 5,5 5 (AYNPK LS 555 Julize il avyli
GRIP D s sk Sl Las S5 18 S sls QLS 6 e
Y03 sl Lesee Jsb Oliee (i aS(sysbar e
Wb edaline (e Sl £/8A) Lo 5 Sl sort Yo=Y


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

O)Ker 5 OLaS § s i

VEOY Ol / plex ool / pasler I/ 2l 5 o5 oY pama (55503 5 5

-\VV)J?.:JJQU_«J .J:’:)—“""FV._Y._Y. ))SQJJ‘)SLL»:J)}

(Y J_}J@-) L sdalice (r;

Wi S lae g sldas
et S Sl slal 4 by e laesls by anee
o3l 31 5 o i S (lae see sl S sl LS
V bzl e 53 (B) s i 5 (A) NPK lS slas S
Iz o 53 AB o jics 5 JalS (slas S Llie 1 5 do s

(Y Jadr) s Hls g Aoy 0

2 (B) i 3,S 5 (A)NPK sl 558 Lolize 1 aslis
Cedlys s S 5,18 oS sls 0L ad s S (glao g slas
i 456 sba thas Rl g G (glae see sl
Y YT 5 s S L (VA) i G (glae g slulas
Sl glel Bt 5l am ST aas salin Lo Solind s
Sl o Solins s +) 0 =0Y=V e Glas STL (g ls s
KANSPRES)

(TSS) JS Jshoee dalr 5190
6500 TSS a5 313 LI TSS a4 Ly o slaesls Libls 4 j
53 (AB) o i s yNPK Lol glas s blize I 5L e
(AYNPK LelS 555 o3l i 5 A5 s ine ) Jlazm| oo
(& Jdor) LA Sls gas (B) 6 jind o355

2 (B)ojins 58 5 (A)YNPK Ll 5,5 Llize 3 alie
a5l 15 TSS Olpe sl as S 5 S S 315 0L TSS
Voo¥eo¥e 585 S LTSS Ol (p i Ssusbay o
Blod 3l as ST eals stalin (deoys UNY) il +
5 lesa 1 m0Y) s Glas S L (gl e sl oLl

(0 Jgdr) il Ly S lind s 5o

(TA) O ol 73 JoBikons!

o TA oS 515 0L TA & by e slaesls [l 45
53 (B) o i 3,8 5 (A)NPK sl 558 eslw &l 31,50
NPK Lol (slas S it 3l 5 il ine ) Sz mlas

0500 k3
8 € sl 0L e 8 s b e slaosls ol s g
e 53 AB i 5 WIS slas S Jlize 313l ol o5
JolS (glas S esle Sl 5 A ls re o5 ) ez
(Y Jgd) LS Sl pme (B) 6,408 5 (ANPK

2 (B) oyins 58 5 (A)YNPK el 5,5 Llize 3 alie
I oo ad Sl 5 Las S5 I8 oS sls LS o g S
Y558 38 Lesee sk Ol (i aSusbas e
A edalie (e sl £/8A) o 5 liud 5yt Yo=Y
“TrgleasS o8 gl g sl ol blad = S|
VoYY lgasay Vem0Y- s lgisan YT
Cl o5 olid s VoY= 5 S

SUNSEREY)

pmpe
= 48 205 Ol e g a4 by o slaesls bl 45
o i 5 (A)NPK oIS (glas oS oslwe ol 31 50 oo 0 g
V bzl o 53 AB o jind 5 JalS slas S Jlie 5 (B)
NQESERE BN - YR WP
2 (B) oyins 3,5 5 AYNPK sl 558 blize 51 4y lis
1 o0 e Sl 38 3 )lS 45 5ls O 0500w
355 3,8 Logn e Ol o iy S5 tdas Sl 53l
Jdsds) b edallie (VE) Jo solad gy + Yo=Y oY

(Y

i S S 05

2o QUL ot S IS 055 a0 bs e slaesls by 42
B slas S oslw 31 b o s S JS 055 S
AB o s 5 JolS slassS Ll i 5 (B o,ind 5 (ANPK
(Y Jpr) il e A3 ) Sl e 5

D35 2 (B) ejind 38 5 (AYNPK LolS 5,5 Llize 3 alie
S S 035 il s S 5 )8 a8 sls olid adi b S IS

&‘_}Si}jj Olgas o b aS (g sbas cdas Julsbl |y ol


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

el gt i sl sladsS EE 1 Eagh — ke e O)Ker 5 OLdd 5 o

al\:'“':':‘}r! ou.pl.:sxh."l,,; Laosls gw.;Ll)‘_g 4.!_}’73 £ d_,.\>

M.S) Slas o (o Soles

S 1 S g P B @UD] - o
S5 _ . .
(p S o) Js
FRTL AOTEE \/EVEE v /YADS Y (A) NPK J»ls 35S
o/ oY Yqo0%* VAR R v /YQns Y B) o yiud 35S
Vo o1\ " LS £rnee ¢ AB iz
Ry v/ Y VY YV e
\Y/Y VA V4/4 WY CVY% ol ods g o

LS5 5 5 S Jhomedelalsn o i 5585 5 NPK JalS 558 iz 31 avylie 0 J gt

(’;fulcﬂ JS g

) eSSk IS g JS Jsboms ol 3150 o
D50 R imersS _ _ - .
G (50558 2 Al SIS (1s,3) o pid 355 s NPK iS558 |l il
V/VoPe /LA YV/Qef e
Y/eve AL OA/ 2 S S o
Y/ova o /Yae 0Y/sb Jos Sl g
V/ge© +/0cd \t g o
Y/ yab Vi8R ¥/gd S A VoYY
y/ovbe «/gyde YV/oef Je s ol s 5
Y/ v AN VR o
Y/8 02 v/oncd YA/L® S Al Ye—oY-)e
Y/8 08 +/04be ¥y/0d Jo s Slad s
o2 bl pme sl LSD g3l Ao s3 0 Jlezl s 3 s S 2e G5 SO sl Bl 45 Ot 3 3 e sl 0L
RN

L edaline ((ajfdl.:d i/VJV//\)g_ﬁJJS‘La g}ﬁi}j Qwﬁ)_.«: (f. J}Jo-) .,\.’.l.\.l.a)‘:w (AB) ejiw.éj
(Y 1K) 555 oslw Jlas bg e gbsesls ke acnlis ulul
\/‘\V) Yo-Y+-Yo J)S )J..v)lj BL TA Q\J:.A UJJJ(.S gJ_AlS

JS J;j éLﬁaJ‘J u.:i.:l«a wl.?u (\ L}.i_&) A sdal i (r;w

Sy Ol kb 4y by e glaesls bl 4 51 ol zb
5 (A)NPK ulS sles S sslw ol 3l 5l coms 5 a8

c]a_..ujb (AB)eM}J»lSdLAJ;S&L&A}\}(B) ojé_wé

A

o it 355 aS 3y QLA TA o jend 35S aslo Sl by e

S sbar sy bl del b e

5 Sa bl las S 5 58 3 TA Ol o i iy


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

OLKea 5 OLad 5 o pod VEOF Dbl / ool ool / oassler Jla/ (BL 5 215 O mame (513 5 55 4

3 -
a a
3 25 -
: T
| I I
A2 b
3 T
-— L
% 1.5 -
5s)
Yy 0.5 -
K2
O T T 1
Jio 20-20-20 10-52-10
NPK Jols™ 395"

b sls me I alie O o Bl sl (5l O gt .0 semsl 25 bl 3 NPK oS 558 sl 1 ks avlia ) S5

4.5 -

B!

3.5

2.5 -

1.5 -

(P57 ol Ogml i o

0.5 -

oS bl oy Sl

0 jaud 395

2 b (6ols e IS bt G K il s1ls 5la O gt 0 gl 5 Bkl 0 b 355 eslu 1 il el Y S5

J":lfbg‘ §J|-b'l:~v| ‘5&5' [P X QLie' Lﬁ)lf J}J‘ -U)‘-L;

o) Coall oles V=0TV 558 5 S L gls s
(0

BECT
LSO b e slaesls ills s 3l fole mls
GlassS esl o Sl 3l oo A5 aS sls Ol_is

(B) o is 555 5 (A)NPK _JulS 5,8 Llize 1 awylie

Sl Sl 555 5 )8 S 5l QLS 8 Ol e
L Olge o i S50 sbas s 3l b ol
055 ke IVE) S bl 4 TeT T 585 085 8
bl sl ax STt sdaliie (5 055 05 2 deed SJE

AY


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

wlno g i gol s S S 1 agh — edke dlie

OLKer 5 OLES 5 o s

AY0) 4Bl ol 53l aci ot G (Glse guo 3las a5
ot 518 (S5 par S 55 s Ly 35 elie ol
(0) el

5 S slessS Wi 15 B) ejis 5 (A)NPK Luls
J}J&-) WY )‘JL;'M Jdoo 2 \ JW! CLM BE (AB) ﬁjj—vv—é
(8

A5 e i 5,8 s NPK el 558 Llite 3 alie

+ VoYY 558 5 LS L ese OG5 Olpes 22
Olagas s s .JuieMLim(¢J§\i\)JﬁJJQMﬁj_ﬂ
e 53 (05 /N o5me 055 Sl STz (0) L1Ses
Gl K s Cd (Gad Ao pd Vov + O 20 Ao 55 V0)
aesls te b b 5 0555 Olpe oS S s ol &
5 B A 035 25 2005 05 055 e U e 03
OSon o3 Jlosml s o )ls (K pam S sad 5 i)
Ay b 5 O e S S e o
O) das e LSCES 1) ansl s adlS al e sl s,
3V Y S par S s 0l Sty gloasl b mls ol
ol Casllas (YY) pws) s J gz

Yo=Y 585 8 LTSS Oljee o iis s cpl 2
)MMﬁ@uQS.UeMw&MP\+Y'
Sl g Sl Wsls 55158 &S csls cllas (A) O
4 edalie Sild 5 05 n0 il yolde oy 3 TSS s
il slie ;3 TSS pslie js S el b slasles 5>
Al Cd el j3 TSS e o meS 5 Al edalin 055 5
ireS 5 3L GRlEP s S LTSS (glyme il ) sbay
sdias |55 esle S 055,50 (A) A sdalie dald 5y slis
38 o 5B TSS  leiies aial (sladdd 5 ol (1555
L Jgoee Slale a8 disls 5158 50 Oldiss oL (YY)
oS (N 50T b e RalS 0555 rals
14) 35l S pax S TSS 1 ol e N S aisls 5,158
(Yo &

Sl L TA Ole il 55 Las S 5 lS aalllan ol s
las S 5, )lS U TA Ol o i aS (g sbas cias
<¢j§de\'/\Aﬁ/%)ﬁ;auﬂsﬂ,ﬂ,&ﬁgw\
S TA 53 e 55 B s O Sl sy Al odalie
TA Jllis 5,28 sl 53 A5 o3ls OL_25P 5 N Ol e

AY

A S5 ulssl Cels Las S s 518 aS sls LA
S b 3553 )18 55 A3 5500 Olje 0 e S 55 5ba:

VS LS S s e 5 ol Jo Solins e

.(0 d),\;—) L edalie Yo=Y e-Yo E) AN

oslail 5590 (6558 (slajlag aS 5ls QLA 5l s, @L_:
g0 &S 5 (oS laaer Sl ol 5 Sash opl oo
Sosbas 25 fam adladS ool i o 35 S pen S
ST 558 5l Lo e 5 a8 o5k Ol (S
Ly g e 5 5eS A sdalile fo SOl g+ Ve
o Sosba Cmul hugy L Sl FediSs gde 5
5 B 55 SlediS end BB i sly 0L 01 ke
055 (rreS orge o 135 pds 53500 55800 o g sl
O8) b 5 Aulte rass mls Gb (1) A2 4
JUsl 5 Sl LT (550 53 &S 28 s 4 ely
A olie 4w Sl OF Sl e 3)ls el y S
SNl gy oo 5 ekl Wrogs ol (658 5555
2 0 g0
Sldas o ig oS sl LS s S dll)-_é\(,.z alas -pl s
Y YeYr oy S s s L adss S slaess
BENY NECRCIIV RN DU YR -V W3y VU 131 P IO SO
23 b o saas e U b 5 0550 035 e
ol e 2l oeli b sl wntls OF iS85 5 IS
A el o g JSES 3 (65 2 S hd 5 0] 0 obe
Wl s cpl sl S ezl LY 51 Ks S (F)
23S S w5t Shhe slge i e IBIL S


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

O)Ker 5 OLaS § s i

VEOY Ol / plex ool / pasler I/ 2l 5 o5 oY pama (55503 5 5

S S
am Ol 5 o iy nl 3l sdal G sas ol Ll
S Sliw Fr b Jlls S e 238
SR8 5 Jsb il s S 5 ) S sba sy o g AS
SSosba tdas Gl o g Jawisie O35 5 050 Sl o5
b g at S Glae see Sl o SR8 Olpe (i
JuAlid e+ VoYV 585 508 Loges O35
+ V=YY 558 5 8 LTSS Ol o iy A odalie
L TA Ol il s S 5,5 0 sdalie i
FY Y Y e 58 s S L i Ol ot s il
308 L A5 508 Ol 0 5 A A edaliln S b

NPK Ll (5135 L oS 5 3 5 ol e i (slos S

) Ut 0355 e Lill ol esdhe Ll il sdalie
Slalas LA) 315 G2l 1 o0 TA sl )3 p S LS VWA
N ope Gl LTA 5 s S5 15 ramen K0
Dl L TA il e (Y8 5 1) dLl o il 58l
CreS Aald oS s S SIS (S5 LS LS N Ol
(1) cosls 1, TA
ol P J el alel e Syl 58 s )
slasss sl Ly J28 Ol (p 5 S sosban tas
sl A edalie s Sl ) sl 05y S b
SlaasS 2,8 L A 5528 Ol 1 S o 45 215 OLLS Lan S
A a8 edalie Sl Bl VoYY

50505 e wole Gals I3 Ll s Lilas S Jil_}él(._;a

.MGML&A eg)ébul::yjm&;?jwq\ﬂw\m‘j}coLSd\J.:JM
Sop Geis gl cl.:.: Ao s s Al u.<_.f94_>-)§

53 0S| ST b 5 e DS 5 Rl o ploanh

@LUJS_, ’Smd:'”

Ol g {)zjﬂr.ﬁ\jé $lp OB 5 Sl zils RS

_ } .. (Bunium persicum Boiss.) el s 5 oLS

@Lu

. Aminifard, M. H., H. Aroiee, H. Nemati, M. Azizi and M. Khayyat. 2012. Effect of nitrogen fertilizer on vegetative

and reproductive growth of pepper plants under field conditions. Journal of Plant Nutrition 35: 235-242.

. Bagnavets, N., A. Zhevnerov, M. Grigoryeva and T. Pshenichkina. 2021. Influence of phosphorus fertilizers of various

composition on the yield of tomato crops and control of their consumption by plants. Earth and Environmental
Science 937: 022131.

. Balemi, T. 2008. Response of tomato cultivars differing in growth habit to nitrogen and phosphorus fertilizers and

spacing on vertisol in ethiopia. Acta Agriculturae Slovenica 91: 103-1109.

. Chang, C. C., M. H. Yang, H. M. Wen and J. C. Chern. 2002. Estimation of total flavonoid content in propolis by two

complementary colometric methods. Journal of Food and Drug Analysis 10(3): 178-182.

. Dhiman, J. S., H. C. Raturi, D. S. Kachwaya and S. K. Singh. 2018. Effect of nitrogen and phosphorus on tomato

(Solanum lycopersicum L.) grown under polyhouse condition. Bulletin of Environment, Pharmacology and Life
Sciences 7(3): 130-133.

. Engindeniz, S., D. Y. Engindeniz, M. Yercan and F. Kinikl. 2017. An analysis of economic aspects of greenhouse

tomato growing in Turkey. Radovi Poljoprivrednog Fakulteta Univerziteta u Sarajevu / Works of the Faculty of
Agriculture University of Sarajevo 62(67): 709-717.

. Fandi, M., J. Muhtaseb and M. Hussein. 2010. Effect of nitrogen, phosphorus and potassium concentrations of yield

and fruit quality of tomato (Solanum lycopersicum L.) in tuff culture. Central European Journal of Agriculture 11(2):
179-184.

. Gebremedhin, H., M. Gebremicheal and G. Fitsum. 2020. The effects of nitrogen and phosphorus fertilizer rates on

yield and quality of tomato (Solanum lycopersicum L.) in hawzen, Ethiopia. Available online at: Research Square.
1-20. https://doi.org/10.21203/rs.3.rs-80064/v1.

. Georgé, S., F. Tourniaire, H. Gautier, P. Goupy, E. Rock and C. Caris-Veyrat. 2011. Changes in the content of

carotenoids, phenolic compounds and vitamin C during technical processing and lyophilisation of red and yellow
tomatoes.. Food Chemistry 124(4): 1603-1611.

AL


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

el gt i sl sladsS EE 1 Eagh — ke e O)Ker 5 OLdd 5 o

10. Hajian, F., M. Arshad and M. J. Nazari Deljo. 2018. The role of different nutritional ratios with NPK-containing
fertilizers on the quantitative and qualitative traits of tomato ‘Superstone. In: Proceeding of 11" Congress of
Horticultural Sciences of Iran. Urmia, Iran. (In Farsi).

11.Higo, M., M. Azuma, Y. Kamiyoshihara, A. Kanda, Y. Tatewaki and K. Isobe. 2020. Impact of phosphorus
fertilization on tomato growth and arbuscular mycorrhizal fungal communities. Microorganisms 8(178): 1-16.

12. Kirimi, J., F. Itulya and V. Mwaja. 2011. Effects of nitrogen and spacing on fruit yield of tomato. African Journal of
Horticultural Science 5: 50-60.

13. Kuscu, H., A. Turhan, N. Ozmen, P. Aydinol and O. Demir. 2014. Optimizing levels of water and nitrogen applied
through drip irrigation for yield, quality, and water productivity of processing tomato (Lycopersicon esculentum
Mill.) Horticultute Environmental Biotechnology 55(2): 103-114.

14. Mashaikhi, P. and M. Tatari. 2015. The effect of different concentrations of nitrogen, phosphorus and potassium on
some quantitative and qualitative characteristics of strawberry in hydroponic culture. Journal of Soil Research (Soil
and Water Sciences) 4: 390-402. (In Farsi).

15. Mortazavi, S. M. H., K. Arzani and M. Barzegar. 2008. The effect of water absorption time and temperature on the
quality characteristics of Barhi dates in the moist stage. Journal of Research and Construction in Agriculture And
Horticulture 21: 186-193. (In Farsi).

16. Mostofi, Y. and F. Najafi. 2007. Analytical Laboratory Methods in Horticultural Sciences. (Translation). Tehran
University Publications, Tehran. (In Farsi).

17. Nouri Hosseini, S. M., R. Khorasani, A. R. Astarai, P. Rizvani Moghadam and H. R. Zabihi. 2016. Effect of different
fertilizer sources and humic acid on morphological characteristics, yield and antioxidant content of black cumin seeds
(Bunium persicum Boiss.). Journal of Agricultural Applied Research 29(4): 88-105. (In Farsi).

18. Raliya, R., J. C. Tarafdarl, K. Gulecha, K. Choudhary, R. Ram, P. Mal and R. P.Saran. 2013. Review article; scope
of nanoscience and nanotechnology in agriculture. Journal of Applied Biology and Biotechnology 1 (03): 041-044.

19.Ronga, D., A. Pentangelo and M. Parisi. 2020. Optimizing N fertilization to improve yield, technological and
nutritional quality of tomato grown in high fertility soil conditions. Plants 9(5): 575.

20. Shukla, Y. R., A. K. Thakur and J. Arun. 2009. Effect of inorganic and bio-fertilizer on yield and horticultural traits
in tomato. Indian Journal of Horticulture 66(2): 285-287.

21.Simonne, A., J. Fuzere, E. Simonne, R. Hochmuth and M. Marshall. 2007. Effects of nitrogen rates on chemical
composition of yellow grape tomato grown in a subtropical climate. Journal of Plant Nutrition 30(6): 927-935.

22. Skinner, P. W. and M. A. Mattews. 1988. A novel interaction of magnesium translocation with the supply of
phosphorus to roots of grapevine (Vitis vinifera L.). Plant and Cell 13(8): 821-826.

23. Taiwo, L., J. Adediran and O. Sonubi. 2007. Yield and quality of tomato grown with organic and synthetic fertilizers.
International Journal of Vegetable Science 13(2): 5-19.

24.Wang, Y. T., S. W. Huang, R. L. Liu and J. Y. Jin. 2007. Effects of nitrogen application on flavor compounds of
cherry tomato fruits. Journal of Plant Nutrition and Soil Science 170(4): 461-468.

25. Warner, J., Zhang. T. Q. and X. Hao. 2004. Effects of nitrogen fertilization on fruit yield and quality of processing
tomatoes. Canadian Journal of Plant Science 84(3): 865-871.

26. Waterhouse, A. L. 2002. Determination of total phenolics. pp. 111-118, In: R. E. Wrolstad (Ed.), Current Protocols
in Food Analytical Chemistry. JohnWiley and Sons, New York.

27. Zewide, 1., A. Mohammed and S. Tulu. 2012. Effect of different rates of nitrogen and phosphorus on yield and yield
components of potato (Solanum tuberosum L.) at Masha district, South Western Ethiopia. International Journal of
Soil Science 7(4): 146-156.

28. Zhu, J., M. Liand M. Whelan. 2018. Phosphorus activators contribute to legacy phosphorus availability in agricultural
soils: a review. Science Total Envirenmental 612: 522-537.

A0


http://dx.doi.org/10.47176/jcpp.14.4.32343
https://jcpp.iut.ac.ir/article-1-3302-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-29 ]

[ DOI: 10.47176/jcpp.14.4.32343 ]

—

Journal of Crop Production and Processing K:['P
Journal Of

Vol. 14, No. 4, Winter 2025, Isfahan University of Technology, Isfahan, Iran.

Crop Production and Proccessing

The role of Phosphorus-Containing Fertilizers on the Quantitative and
Qualitative Characteristics of Tomato Fruit in Greenhouse Cultivation

N. Tofighiyan?, S. Rastegar? and A. Bagheri ?

1 and 2. M.Sc. Student of Horticulture and Associate Professor, Respectively, Department of Horticulture, Faculty of
Agriculture and Natural Resources, University of Hormozgan, Hormozgan, Iran.
3.Assistant Professor, Hormozgan Agricultural and Natural Resources Research and Education Center, Agricultural

Research Education and Extension Organization (AREEO), Hormozgan, Iran

“Corresponding author’s e-mail address:rastegarhort@gmail.com

(Received: January 15-2024; Accepted: August 28-2024)

Extended Abstract
Introduction

Phosphorus-containing fertilisers play a crucial role in improving both the quantity and quality of greenhouse-
grown tomatoes. Greenhouses make it possible to produce fresh tomatoes all year round, and these tomatoes
are among the most important and valuable horticultural crops globally. Phosphorus (P) is an essential nutrient
contributing mainly to ATP production, root growth, and vigorous vegetative and reproductive growth. Being
an immobile ion, P doesn’t move easily in the soil, its deficiency becoming prevalent throughout the plant
growth, necessitating P fertilizers application to guarantee an acceptable fruit yield. Research has shown that
adding P fertilizer increases fruit yield, fruits/plant, and plant height. It also improves the quality of the fruit,
enhancing traits like size, firmness, and nutritional content, particularly vitamins A and C. When P is combined
with the right amounts of nitrogen and potassium, the benefits to the crop growth and productivity are even
greater, leading to higher fruit yield and quality. To meet market demands and ensure consistent, high-quality
tomatoes production, optimising P use in greenhouse farming is crucial.

Materials and Methods

This research was conducted in December 2022 in a greenhouse located at the Aliabad-Hajiabad greenhouse
site in Hormozgan province, south of Iran (longitude of 55° 95', latitude of 28°31', an elevation of 1200 meters
above sea level, and temperatures ranging from -1 °C to 47 °C). The study followed a factorial design within
a completely randomized design (CRD) with four replications. Seeds of the *Dafnis* tomato cultivar
(indeterminate type) were sown on 15 November 2022 in 105-cell trays filled with a mixture of peat moss and
cocopeat (1:3 peat moss to 2:3 cocopeat). At the two-leaf stage, seedlings were fertilized with 10-52-10 (N-P-
K) fertilizer. Irrigation conducted every two days based on tray moisture levels. Seedlings were transplanted
into 10 kg plastic pots on 30" of December 2022. Humic acid was applied twice (55 g for 550 seedlings,
equivalent to 2.5 kg/ha). Treatments began on 3" of February 2023, with 30 plants per treatment group.
Fertilization levels included: 0 (no fertilizer), 20-20-20 (N-P-K), 10-52-10 (N-P-K), Phosphoric Acid (75%),
Triple Superphosphate which were carried out three times at 15-day intervals. Tomatoe fruits were harvested
on 29th April 2023 and transported to the laboratory for further analysis. Fruit length and diameter were
measured using a calliper. To determine fruit volume, the fresh weight was recorded using a precise balance,
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and the volume was calculated based on water displacement after submerging the fruit in a known volume of
water. Fruits/cluster was determined and the total weight of each cluster was measured with a balance. Mean
fruit weight was determined by weighing individual fruits after harvest. For quality assessment, total soluble
solids (TSS) were measured using a refractometer. Titratable acidity (TA) was determined by titration with a
standard sodium hydroxide solution. Phenolic and flavonoid contents were quantified using
spectrophotometric methods. These measurements provided a comprehensive evaluation of both the physical
and biochemical properties of the harvested tomatoes.

Results and Discussion

This study revealed that the maximum fruit weight (141 g), length (4.98 cm), diameter (6.95 cm), and volume
(164 cm3) were recorded when 20-20-20 fertilizer was combined with triple superphosphate. Similarly, the
highest total cluster weight (637 g) and fruits/cluster (6.8) were observed under this treatment. The synergistic
effects of different fertilizers on fruit quality were also investigated. The application of 75% phosphoric acid
resulted in the highest soluble solids content in the fruit, indicating enhanced sweetness. Moreover, phosphorus
fertilizers significantly increased the titratable acidity of the fruit, contributing to its flavor profile. The highest
phenolic content (0.74 mg gallic acid equivalent/g fresh weight) was found in fruits treated with a combination
of 20-20-20 fertilizer and phosphoric acid. Both phosphorus fertilizers alone and in combination with the
complete fertilizer significantly enhanced the flavonoid content of the fruit. The availability of nitrogen and
particularly phosphorus, has a positive impact on flower initiation and development. By supplying essential
nutrients such as nitrogen and phosphorus, fruit set was significantly improved. Another possible reason is that
increasing the supply of essential nutrients to the tomato plant enhanced nutrient availability, uptake, and
mobility within plant tissues, resulting in an increased fruits/cluster..

Conclusions

The research demonstrated that a combination of 20-20-20 fertilizer with triple superphosphate and phosphoric
acid can significantly enhance both the quantity and quality of tomato fruit. This fertilizer regime not only
increased fruit size and fruits/cluster but also improved other fruit characteristics such as soluble solids content,
acidity, and phenol compound. These findings highlight the importance of optimizing fertilizer application to
maximize tomato fruit yield and quality.

Keywords: Greenhouse tomatoes, Phosphoric acid, Triple superphosphate.
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