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Effect of Single and Twin Row Planting Patterns and Different Levels of

Nitrogen on Some Quantitative and Qualitative Traits of Tomato (Solanum
lycopersicum L. ‘Karoon’)
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Fig. 1. Air temperature and precipitation in Bondarooz and Saadabad locations.
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Table 1. Some of the physical and chemical properties of soil in Bondarooz and Saadabad regions.

Lo:ation Depth Total N Organic carbon "7~ o oS Sand Silt  Clay

cm) (%) (%) P K P EC  w) %) ()
(mg.kg")  (mg.kg™) (dS.m™)
= 030 0035 0.35 6 135 7.8 4.9 67 25 8
Bondarooz
i
530 0017 0.17 2.56 45 7.9 2.64 85 7 8
Saadabad

2 eSS 100) Uy Slawd g e 5l aed laogS b plril (e (silweslel Slides dtd Jl I ey
Slilgar @lio 5l e 5 5500 159, Jold 9,500 polie 5 (LS ;0 2, 56lS Ve o) sl Sl g 5l ey (LS
5 S ogail Gell 2 GES 53 ,55LS V) ol O e 5l ol (LS 50 2,55k Y 510 AY) (e 5 555 w5
Sygods LS alad 13 jedis Gl (b @lio 5 55,5laS (el 5 Dl S50 Sb g O Clikos (i apoys
ok bl gy 955 el Bpae slad JWEl 5l i bl slaylys lEl o 5 g ssx S5 0 ol
wan V) wig il gloj 5l om Jolie g S 5l RS al> e S Jold Brae loy 0l Bpas Zugi V0 53 6355 e
5 Dliiod 35 0 AllS )3 VYAP 00 08 YV )b 50 dioge S0aSs 5159, Ve 2 alold @ pgo (o b (Las JUSH 51
s St (gie glase 50 sl g Saz 09,5 08, byl b Ol gab mlie 5 55L8S (596
PVA7 ole bl ceta )3 lojhd 65lol slajlys Jsbo )0 (S pmn Uk alope jo atin 7 5l (g (K342 65 lalas
(Y JS) wad ColS as e g0 4o

AT


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.6.1
https://journal-irshs.ir/article-1-477-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.6.1 ]

e 5 sl

SR TR

e o |o @ ole eole oo
Croprows «—'@ |0 |®@ |® e {o e ole ofe
Driplaterals +———| @ |@ |@ ® e eole ©O|O

® ® ® 0} e eole eo|o

40 cm

e | o ®

H_J %(_J

1.25m s

Fig. 2. The schematic layout of drip laterals and plants in different planting patterns, single row (SR) and twin
row (TR) planting. Plant density in both planting arrangements was 20000 plant ha™.

3 455 5515 (TR) a8,bg 5 (SR) ab,boeSy el whgliste wetlS glagSIl o lodiss g ile (gl kb (slalys il oS Y S
Mlau;n )l.'&@)b d.vy Yoooo iouils L)“"‘)" 9o

G slacale > o 2005 Joli o iy Oldes 0 o i bylend seled o S slacks, Jsb
Ll a5 b 5 031 (5 lyislor b b, 0 sl o3t oy (oS 5 (g8 s a5 S Ly o3,
S plol Cbls 0 5 £9,8 VWAPNVY Y 5l Jguame s ol plonil conlio (ylo) 0 plate jeboas olS 55 5 olsmgcs]
olizg PH (522) Jslome ol (sloosls cagus 3 o olass wisy 6lis | iy 55 8 SLoe Jols Jpamo slaSs
S5 3o 5 pSosll gl 285 B (o) 2 0550 059505 (S Sagose 9 0see 5o Sl ged i BB ahuenl C
5 gl (6 S gl oKiws lavwg (5,842 65 ogue dae Vo Ol L(VY) 0l plwl &S 1o gl bghas 5l culils iy
swools .l (6,503l C ywling 9 o5 (BB anaul PH (Jolowo sul> slaosle alold JSlo 5l yols jeue 51
yei S el PAL-3 Jos ATAGO o8, & JL iowd yeeS1,8, ol _wo dlwy 4 Jodome ool
PH 5 So3lal gl g y9: K j9aS el Trans instruments <S5 PB3001 Jow e pH 31 .(F) a6 8 05lasl (015
aS Sygo (o 09 Jloy oIV dgw jloolaiwl b gl g gy 3 s BB aaawl (6,805l o solaiwl ogee o )lac
O & 5edld J16 G yme o,kad aiz g 4z, ()6 )0 1) ogeesl o)lae il die Ve iy Sygr jo 1y Jloyi +IY S5
del Cawdds oguanl ;0 sl Sl 5 Jge,8 5l eolatwl bog ol JolS S5, B 00,8 s |y o) g alwgds g 00,5 sl
YY)

SBrae dg jlade X g e 3 X I wel 0 57 Yl ST

Wged 59 X Ve

sl 5lan (6 JI gy 4 Sl 6 pSojlail (1) ad bl (6 gy (gl s (o9, b C Csling (6 5051l
(V) o solaiwl (551 (60 (yg,)
(7)ol Cewsay oy abaly 5l (3595 (S35 y90 42,56
PFP = ve kg kg~1
=xa (keke™)
[ g » AJ\)IJLA 6‘)9‘ ’aLa.) ML’GA L;‘!)..a.‘o U)?J’“"" NA 9 U)j)"'“" )LQ.»J )O 0940 JS Q)S.L:..c an djol.bo u.s‘ )0
DS 55 0 5 0lS 5 e SelS s 1 (595 (S So90 e H8S B g oo LS )0 8, FelS
oosls 696'3
Jeiz! mhaw ;5 LSD Qyﬂ by Lo Sl anslie 3 SAS 9.1.3 l38le 5 51 oolazwl b Wosls il g 45520

093! 3 Ol 58 (e sl el g (S319Ss oy 2 S 5 EXCEI 2007 138la 5 5l b IS (oasy (sl o ploil dop ey

Y\#


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.6.1
https://journal-irshs.ir/article-1-477-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.6.1 ]

2 S eSs jelateds ciod o sae Levene s Test fyaejl 1o la S5y i aSil 4 axg5 b .o soliiwl Levene s Test
W8T L8 oSy 5,50 Allaz jsbas e o claosls daas,s 4|
o g b

PSS o Slos

5 2l Gl Al aSem 5 (3555 it slaghie Gy)lany adlate (o a5 ols las Guil g dje8 sleazess
5 Ot 5 9l LA g 5lay adlate )3 b eSile dmglie el o e wo)s S mhaw )3 B S Shee (95
039 Byan ey 5 48,y LBl by 5o LS8 10 39S o S slS VA B i 4 590 ST 0 Slas ( yieS
5 p,SshS VAL B 59,05 0,05 aul38l b ad bSh S jo S sk 4 (Y Jgaz) del s s ad bogs cilS b, 40
A S ) aie SO o Sas el 4 i (3595 955 JLSe 40w Sl VY 08 s Ralidl aigy SO o Shes LS
"o ol 0 Sdes olS e (sl 5l 990 lie B (35905 995 Brae Gl L a5 W )S (A1S Gl Sty Sl solaas
Al dael a0 a5l e 9,8 (YY) awo oo el 1) o Sles «olS 5L 0590 oliee 5l piiin Brae Ll ol
Sy oly nl g a2 b ) (8 axeS ogee (S 9 (B30 WlFioe &5 35d 00 okS o i (S,
5 8l Rl ae ST o Shee (595 055 08 SRl L a8 bgs <l (S, 50 (V) ses alS ) (K5 jkasS
2 955 355 JES8 53 0SS TV 5,0l5 b s tne Sy ool 5 s chliske slogan 1l bl aila
(Y Jgaz) olo Lislidl as 0 V18 e |y aigy SO0 ,Sles 055 Bran (o0 jlowd b dulin
&g el

bs b5 )13 (st hlise slaghs 18b 2 choyd @iy s 50 W5 £l )] wblans 5 g lany dibaie 5 2 0
L oS aieo oo oLas (59,5 [y Galidl cnl (Lol Jole o Shos anslie 2l 2ul3dl &gy el o598 Bpan Gialisl
3,5 o wig el )l (Y 5 ¥ slaJguz) cunl onds yiion aigy el )| (59,500 yho mhaw 4 Cod (59,58 0,05 a3l
WIN g WWIY Gl a0 o5 4 oblann 5 595l 53 (59555 00,1 (oo Jless S [)US 53 (3955 0,5 5kS YV
Frgid S g fiion S g gL 0gi g GAISL e 18I L (95 98 (Il (B (Shg cnl we s
(st 50 (V) 06 o digy gla, iuli8l a4y orie iy S oole cublil g gy slooole mujei big o YL
Bran pae b duslin )0 55,50 995 Bras Jwlidl b (5 84>65 aigy glay )| a5 wis,S° 5,155 (YY) Jinadu 4 Oyinlola
ol Cesd &y (59 095 68 10 0 S VY Bpan sl gy el onyitin 5 S8L Galiil s po AT/ cogS
090y 0y Sy

Sy b g Sblases 5 5yl gleailaie 15 ogee 13 0yke Slasi (3955 1 a8 ols LA Weesls (il ls 4

S 50 Sl VA B (595 jhe gl 1o p)l5 Rl b adlate 93 )3 ogee )3 0)da Slaki g s (e da)s
oy dlawy a5 Ws,S 5135 (V#) Randhawa ¢ Kooner « _iegh ;o .aile <ol [LSe 1o 0,565 YV G pae b g il
5 ob3 Gl 30y 3l Jds @ wlsige sl cnl s 8L Gl ek e (I3l b (50455 ogne 5o
Dg1 o Fxe oy S mhaw jo oblasw dalaie (0 w0gre (0 0> Slawd b el (iiSen Yol boge ()0
Sless Sl olasi (528 9 395 LS 53 @ S sl VAL 008 x a8, Sy Sl oblaan ;0 0500 ;0 0 de Slaad 1 iy
09,5 10 w0gee ;> 0,k by Slaai b (SiarsS lapBoli el Cuss 4y ulS By, 90 52 )0 Gsr ol e
s aplSol o & i iy olat 5 5y (slasgen LIS 05,5 oal S e 8 sibS (sla S persT

(YO)

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.6.1
https://journal-irshs.ir/article-1-477-en.html

Ohles 5 59l

59yl dibaie ;0 (K588 S g (Soiglediae oSy » 09y x cdlS Gl (aiSen g 395 slo il pSile amlie -Y Jgo
Table 2. Mean comparison of nitrogen and interaction of planting pattern x nitrogen on morphologic and qualitative characteristics of tomato in Bondarooz region.

044 lows osle Ol s el o le
b Jole laglans g S5 0 Slas Gy )| A et Sle o C oeelins o Mg T d.ﬁ ﬁ Jﬂ
ogze ol wal> 05z Oisr S
N Nitrate Partial factor
Plant yield Plant height Locule Total soluble Vitamin C Titratable accumulation  productivity
Factors Levels 4 number per . pH (mg 100 g - ; . .
(kg plant?) (cm) . solids (%) 1 acidity (%) in fruit of nitrogen
fruit fresh fruit™) 1 ¥}
(mg kg™) (kg kg™)
) o NO 2.208° 48.55¢ 5.33° 4,732 4.33? 24.85° 0.281%® 72.98° -
» ”’S’lf;’”ﬁ N90 3.170° 49,72 6.00%® 4.93? 4.28° 26.822 0.2942 99.27% 704.5
N ((Q hal) N180 3.499° 53.35%® 6.66° 4.972 4.322 23.43? 0.244¢ 108.30? 388.8°
g N270 3.165? 54.472 6.67° 5.03? 4.30° 22.822 0.261%¢ 93.37% 234.4¢
SR x NO 2.2924 50.00? 5.002 4.50° 4.36° 21.46% 0.270° 67.042 -
SR x N90 3.938? 50.60? 6.00? 4572 4.30° 28.81° 0.279? 111.602 875.1%
x cuilS gl SR x N180 4.130? 56.07° 7.332 4.702 4.30° 28.11° 0.231° 101.502 458.9¢
S SR x N270 3.307° 56.63? 7.00? 4.802 4.31° 18.17¢ 0.2442 92.372 245.0°
Planting TR x NO 2.124¢ 47.10? 5.672 4972 4.30° 28.242 0.2922 78.922 -
pattern x N TR x N90 2.402% 48.83? 6.00? 5.302 4.26° 24,82 0.309? 86.972 533.9°
TR x N180 2.868" 50.63? 6.00? 5.232 4.342 18.74¢ 0.2572 115.202 318.7¢
TR x N270 3.022° 52.30? 6.33? 5.272 4,29 27.47° 0.279? 94.382 223.9°
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Means with the same letters are not significantly different according to LSD test at 5% level of probability.

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.6.1
https://journal-irshs.ir/article-1-477-en.html

Sblanes dilate 1o (SazrsS a5 5 Sudslsdise oS » oiare x S Gl GRSy 5 (3955 Sl 0eSils Alie Y Jgur
Table 3. Mean comparison of nitrogen and interaction of planting pattern x nitrogen on morphologic and qualitative traits of tomato in Saadabad region.

048 s osle Ol s 5 o e
Lo Jele el gy S5 5 Shee 5y 6lis ) e slaesle J0 Sils Comely s BB anas e s b
ogua Jslore sl 050 ) O3 S
Locule Vitamin C Nitrate Partial factor
Plant yield Plant height Total soluble Titratable accumulation  productivity
Factors Levels (kg plant?) (cm) number per—~ <olig (%) PH (Mg 1009, cidity (%) infruit  of nitrogen
fruit fresh fruit?) y 1 gl
(mg kg™) (kg kg™)
B o NO 0.570° 45.28P 4.00¢ 4.82° 4.418 22.01° 0.182° 69.32° -
P IS Sl N90 0.9842 48.70%® 4,500 5.352 4.32° 38.022 0.238° 59.07° 218.78
N ((Izu:a'l) N180 1.2272 51.40° 5.002 5.372 4.30° 39.082 0.266% 84.622 136.3°
g N270 1.229? 53.122 5.002 5.352 4.28° 32.378 0.3362 96.65° 91.0¢
SR x NO 0.6542 44872 4.00¢ 4,779 4.428 23.602 0.2022 66.112 -
SR x N90 1.0492 45.632 5.00%¢ 5.07¢ 4332 41.418 0.27082 46.812 233.22
x csls il SR x N180 1.2782 49.902 5.672 5.07« 4318 36.812 0.2702 81.982 142.0°
38k SR x N270 1.4522 52.802 4.67bcd 5.40%® 4,328 29.942 0.2572 85.532 107.5%
Planting TR x NO 0.4862 45,702 4.00¢ 4.87¢ 4.402 20.432 0.1632 72.522 -
pattern x N TR x N90 0.9192 51.772 4.00¢ 5.632 4,328 34.62?2 0.2062 71.332 204.22
TR x N180 1.182 52.902 4.33% 5.672 4,292 41.342 0.2612 87.272 130.6°
TR x N270 1.002 53.432 5.33%» 5.30b¢ 4252 34.792 0.4162 107.8? 74.47°
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Means with the same letters are not significantly different according to LSD test at 5% level of probability.
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Fig. 3. Effect of planting pattern on TSS in Bondarooz (A) and Saadabad (B), effect of planting pattern on
partial factor productivity of nitrogen in Bondarooz (C) and effect of planting pattern on titratable acidity in
Saadabad (D).
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Research article

Effect of Single and Twin Row Planting Pattern and Different Levels of
Nitrogen on Some Quantitative and Qualitative Traits of Tomato (Solanum
lycopersicum L. ‘Karoon’)

B. Behzadi, A. Biabani, M. Modarresi, M. Zolfi Bavariani, N. Nasrollahi and A. Rahemi
Karizaki!

Optimal planting pattern and proper nutritional management, especially the vital element of
nitrogen, are among the most important and influential factors on the quantitative and qualitative traits
of tomatoes. Two experiments were performed in two regions in Agricultural Research Stations of
Bushehr Province in 2017-18 crop year in the form of split plots in a randomized complete block
design with three replications. The main plot consisted of two planting patterns (single row and twin
row) and the sub-plot consisted of four nitrogen levels (0, 90, 180 and 270 kg ha® nitrogen). The
results showed that the interaction effect of nitrogen x planting pattern in Bondarooz region had a
significant effect on single plant yield, vitamin C, pH and partial factor productivity of nitrogen. In
Saadabad region, the interaction of planting pattern and nitrogen on the number of locules per fruit and
total soluble solids was significant. In Bondarooz, the highest and lowest single plant yields were
obtained by application of 180 kg ha nitrogen in single row planting method and without nitrogen
application in twin row planting method, respectively. In Saadabad, application of 270 kg ha* nitrogen
increased the yield of single plant by 116% compared to no application of fertilizer. The most
important reason for the difference in yields between two regions was the amount of soil organic
matter. In this experiment, it was found that the effect of nitrogen factor on the measured properties
was greater than the planting pattern.

Keywords: Number of locule, Partial factor productivity of nitrogen, Planting pattern, Total soluble
solids, Vitamin C.
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