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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
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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™.
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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.
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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).

QJBJ““" LSSJ'> $90 42 JALC » hdly U“"")T J.:l (<) élj».\&w 9 (u.”) )5)‘&»4 5 Jslz.o ».\AL> 6L&bodL¢ » cusls w‘)—‘ ).:l -y J.iw
(8) oblamw ;o 5 BB asanwl pcwls aol)] 5l @) 39,00 40

ogmo y0 Ol s el

Aoy So g oy il mhaes 50 i Sblamn g gl Gl ) egee ;0 Sl cilil (e Lol Jele S
Jgoz ,0 &5 johilen .28l olpdl adlate 50 5o 50 Sl s Cilal Jlade (39505 0 )5 lEI L (S ol i jlo stne
9 05955 S8 53 p Sl VAL G 5l cui 5 gyl 5o Sl Sl jlade (p teS g (n i 3580 sdalin ¥
5 eSS YV 58 5l olins clall Jlade op 5eS g (o i oblaaw ddlate 10 0wl Cawd 43 045 G pas g Lo
Sy 3 98l go ontis n (Lol sl 5l e39 5 (7 Jgaz) el caws 4 59505 955 0 )15 90 lass 9 (3955 55
@ Oor 5 48l (RalS (g n de WS ad, aife s slessS v 5l i Brae il gole 8 Laulph )3 olS a5
2 Oer ol Rl LA al (SIS ctegh jo (V) e bl olS slaplal po (g n e JSO
() el )LJG;.M ial38l ogue yo ol g cale ‘Gi.)sogf
039F S S9exe ol

S e o 39,k 50 (e S Gk 63y BOT m GiSen 5 (9 9 S Glal)T el sla ele S
9 48, Cls Gl i B 4 (s (S Gt DieS 3 Ot B )] Zalis G 5o 0g o ime duoy
Sy & 035 S Sasere e (nyeS 5 Drde Gy Tsbie om0 (@Y US8) wel Cews 4y ad g

v


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

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.6.1 ]

ohBen 5 59l

Jless 45 09l oo sanline ¥ oo)led Jauz a4 axgi b ien el e 4y (g5 LSl 4o 0 FelS YV 50 5y lS
3;)5 g adyloge Sl Jled g (590 (S 8902 L2 (Of9rS HUSe 40 0 Sl A 018 g a8 bSh cils
3o ol 59, slosime 51 ()59 pakiw ablaaw o aisls plad 1) jlade op a8 (59,5 SR 40 0 ,S5lS VY-
Tobw )0 O39Sz Gr9one Jele (Rl st o 0,Sdas )55k 058 Cude sl Sl clls g (S
Sl al33l ely 095 Bpme i o8 008 1S (1) ol e 5 HAMMON (g5, 55 (1) wlygn (5,565 S

A 355 S5z Sagere Jele GRalS Az 1 5 (35 (psde]

-

S A
u)sj...u \b)..v)ls w—!‘)s‘ la .oy wls U’“"‘)T )l r«.m.»-’" ol 6)5")‘"\“ 6Lb§f5 » L))?}"’"’ (51"6‘ J.ALC L.S)“Af)"‘
Ol pezd g 75 BB aanwl (Jolowe dul> slaosle JS cogae )0 0,0 Slasd igs gy ) @i ST o Slos slo S
gy G5 0,5 Gl L Gylas ddbate ;0) C aalg (liae 5 (59505 (S5> 5)90eEl e «Jilie o 0adly il

sl slas |y sals
References &bo

1. Abu-Alrub, I. 2019. Effect of different rates of nitrogen and phosphorus fertilizers on yield and quality of
greenhouse tomato Under the UAE condition. EC Agr. 5: 139-146.

2. Babazadeh Darjazi, B. 2013. Comparison of vitamin C in mandarin (Citrus Blanco) cultivars. Eco-
phytoch. J. Med. Plants. 1(3): 82-95. (In Persian)

3. Bai, S., Kang, Y. and Wan, S. 2020. Drip fertigation regimes for winter wheat in the North China
Plain. Agr. Water. Manage. 228: 1-10.

4. Behzadi, B., and M. Rakhshanderoo. 2014. Determination of the best planting pattern of drip-Tape
irrigated tomatoes. Seed Plant Prod. J. 30(4): 389-400. (In Persian)

5. Colla, G., Kim, H.J., Kyriacou, M.C. and Rouphael, Y. 2018. Nitrate in fruits and vegetables. Sci. Hort. 237:
221-238.

6. Elia, A., and G. Conversa. 2012. Agronomic and physiological responses of a tomato crop to nitrogen input.
Eur. J. Agron. 40: 64-74.

7. Emami, A. 1996. Methods of plant analysis. Technical publication. Soil and water research institute, Tehran,
Iran. 182p. (In Persian)

8. Food and Agriculture Organization 2019. Statistics: FAOSTAT agriculture. Available at:
http://fao.org/crop/statistics (Accessed: 22 November 2019)

9. Harmon, X., Boyer, C.N., Gwathmey, C.O., Larson, J.A. and Roberts, R.K., 2017. Selecting cotton vyield
response function to estimate profit-maximizing potassium fertilization rates for cotton production in
Tennessee. J. Plant Nutr. 40(11), pp.1547-1556.

10. Hernandes, M. 2000. Nitrate: Toxic Agent list. CU toxic plant pages, pp.211-212.

11. Heuvelink, E. 2018. Tomatoes. CABI, Boston, MA. 390p.

12. Iranian Agriculture's statistics, agronomic products. 2020. Ministry of Agriculture, 97p. (In Persian)

13. Khazaei, H., and A. Zarea Feizabadi. 2013. Assessment of fruit yield and quality of tomato varieties in one
and several times hand-harvesting. Seed Plant Prod. J. 29(2), 235-249. (In Persian)

14. Kmecl, V., T. Knap and D. Znidar¢i¢. 2017. Evaluation of the nitrate and nitrite content of vegetables
commonly grown in Slovenia. Italian J. Agron. 12(2): 79-84.

Yyy


http://fao.org/crop/statistics
https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.6.1
http://journal-irshs.ir/article-1-477-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.6.1 ]

15. Kobryn, J., and E. Hallmann. 2004. The effect of nitrogen fertilization on the quality of three tomato types
cultivated on rockwool. In Inter. Conf. on Sustain. Greenhouse Systems-Greensys2004 691: 341-348).

16. Kooner, K.S., and K.S. Randhawa. 1989. Effect of varying levels and sources of nitrogen on yield and
processing qualities of tomato varieties. In VI Symposium on the Timing of Field Production of Vegetables
267: 93-100.

17. Lucas, F.T., B.M.M.N. Borges, and E.L.M. Coutinho. 2019. Nitrogen fertilizer management for maize
production under tropical climate. Agron. J. 111(4): 2031-2037.

18. Maboko, M.M., C.P. Du Plooy, and S. Chiloane. 2017. Yield of determinate tomato cultivars grown in a
closed hydroponic system as affected by plant spacing. Hort. Bras. 35: 258-264.

19. Mirza, A., A. Devi and J. Singh. 2018. Implication of Planting Dates and Geometrical Patterns on Growth,
Yield and Quality of Strawberry cv. Chandler in Sub-tropical Conditions. Ann. Biol. 34(2), 155-161.

20. Mozafar, A. 1993. Nitrogen fertilizers and the amount of vitamins in plants: a review. J. Plant Nutr. 16(12):
2479-2506.

21. Mueller, S., and A.F. Wamser. 2009. Combinacdo da altura de desponte e do espacamento entre plantas de
tomate. Hort. Bras. 27(1): 64-69.

22. Nielsen, S.S. 2017. Food analysis. Springer, New York,. 649p.

23. Ochoa-Velasco, C.E., R. Valadez-Blanco, R. Salas-Coronado, F. Sustaita-Rivera, B. Hernandez-Carlos, S.
Garcia-Ortega, and N.F. Santos-Sanchez. 2016. Effect of nitrogen fertilization and Bacillus licheniformis
biofertilizer addition on the antioxidants compounds and antioxidant activity of greenhouse cultivated tomato
fruits (Solanum lycopersicum L. var. Sheva). Sci. Hort. 201, 338-345.

24. Qyinlola, E.Y., and S.A. Jinadu. 2012. Growth, yield and nutrient concentrations of tomato as affected by
soil textures and nitrogen. Asian J. Agr. Res. 6(1): 39-45.

25. Prohens, J., and F. Nuez. 2008. Tomato, p. 249-323. In: Diez, M. J., and F. Nuez. (eds.). Handbook of plant
breeding. Vol. 2. Vegetables I1: Fabaceae, Liliaceae, Solanaceae and Umbelliferae. Springer, New York, NY.

26. Reboucas, T.N.H., J.S. Porto, J.S. Jesus and M.O.B. Moraes. 2014. Effects of different nitrogen sources and
levels on tomato fruit quality. In XXIX International Horticultural Congress on Horticulture: Sustaining
Lives, Livelihoods and Landscapes (IHC2014): VI 1106, pp. 79-84.

27. Singh, A.K., AS. Parmar, and R. Pathak. 2002. Effect of spacing and nitrogen doses on yield and its
attributes of determinate and indeterminate types of hybrid tomato (Lycopersicon esculentum L.). Prog.
Hort. 34(2), 215-217.

28. Takebe, M., and T. Yoneyama. 1992. Plant growth and ascorbic acid 1: Changes of ascorbic acid
concentrations in the leaves and tubers of sweet potato (Ipomea batatas Lane) and potato (Solanum
tuberosum L.). Nippon Dojo Hiryogaku Zasshi, 63: 447-454.

29. Thapa, S., B.A. Stewart, Q. Xue, and Y. Chen. 2017. Manipulating plant geometry to improve microclimate,
grain yield, and harvest index in grain sorghum. PloS One 12: 1-14.

30. Truffault, V., M. Ristorto, E. Brajeul, G. Vercambre, and H. Gautier. 2019. To stop nitrogen overdose in
soilless tomato crop: A way to promote fruit quality without affecting fruit yield. Agronomy, 9 (2): 1-20.

31. Wang, H., J. Li, M. Cheng, F. Zhang, X. Wang, J. Fan, L. Wu, D. Fang, H. Zou, and Y. Xiang. 2019.
Optimal drip fertigation management improves yield, quality, water and nitrogen use efficiency of
greenhouse cucumber. Sci. Hort. 243: 357-366.

ARAN


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

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.6.1 ]

ohBen 5 59l

32. Xing, Y., F. Zhang, L. Wu, J. Fan, Y. Zhang, and J. Li. 2015. Determination of optimal amount of irrigation
and fertilizer under drip fertigated system based on tomato yield, quality, water and fertilizer use efficiency.
Trans. Chinese Soc. Agr. Engin. 31: 110-121.

Yve


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

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1400.22.3.6.1 ]

Iranian Journal of Horticultural Science and Technology 22 (3): 313-324 (2021)
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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