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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.
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Depth Total N Organic carbon 7~ o [T Sand Silt  Clay

8)
Location P K pH EC
cm L% % % % %
(cm) (%) (%) (makgD)  (m.kg) (@s.m) %) (%) (%)
= 030 0035 0.35 6 135 7.8 4.9 67 25 8
Bondarooz
530 0017 0.17 2.56 45 79 264 8 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.
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Locule Vitamin C Nitrate Partial factor
Plant yield Plant height Total soluble Titratable ~ accumulation  productivity
Factors Levels (kg plant?) (cm) nun;?ltjairt per solids (%) PH ffg% ]}I‘(l)J(I)t%) acidity (%) in fruit of nitrogen
(mg kg™) (kg kg™
s NO 2.208° 48.55¢ 5.33° 4,732 433 24.852 0.281% 72.98° -
2 eSS Uis s b b b
N90 3.1702 49.72°¢ 6.00° 4.932 4.28 26.822 0.2942 99.272 704.52
t&k
N ((; hat) N180 3.4992 53.35%® 6.662 4.972 4.322 23.432 0.244¢ 108.30? 388.8°
g N270 3.1652 54.472 6.672 5.032 4.30° 22.822 0.261b¢ 93.37% 234.4¢
SR x NO 2.2924 50.00? 5.00? 4.50° 4.36° 21.46% 0.2702 67.042 -
SR x N90 3.938? 50.60? 6.00? 4.572 4.30° 28.81° 0.279? 111.60? 875.1°
x cls ial)] SR x N180 4.1302 56.072 7.332 4.70° 4.30° 28.11° 0.231° 101.50? 458.9°
38 SR x N270 3.307° 56.632 7.00? 4.802 4.31° 18.17¢ 0.2442 92.378 245.0¢
Planting TR x NO 2.1249 47.102 5.672 4.972 4.30° 28.24° 0.2922 78.922 -
pattern x N TR x N90 2.402¢ 48.83? 6.00? 5.30° 4.26° 24.82%® 0.309? 86.972 533.9°
TR x N180 2.868" 50.632 6.00? 5.23? 4.342 18.74¢ 0.2572 115.20? 318.7¢
TR x N270 3.022b 52.30° 6.33? 5.272 4.29 27.47° 0.279? 94.382 223.9¢

35,105 (gl sime oglis LSD 9031 s y0 gy Jlodiarl s 50 03 ls S e slaid > a5 Slo Sl
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.

044 lows osle Sl s 5 o le
L Jale lagelans gy S5 o Slac Gy glis)| et slaesle J5 Sle o Coomliy i BB anal e sk
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N Nitrate Partial factor
Factors Levels Plant yield Plant height nubobceurleer Total soluble H E/rr:tanlj(l)r(}) ¢ Titratable ~ accumulation  productivity
(kg plant?) (cm) by tp solid (%) P fresﬁ frui t_gl) acidity (%) in fruit of nitrogen
(mg kg™) (kg kg™)
B o NO 0.570° 45.28b 4.00° 4.82° 4,418 22.01° 0.182b 69.32° -
» ‘B;’li;:)’ﬁ N90 0.9842 48.70% 4.50° 5.35? 4.32b 38.022 0.238° 59.07° 218.72
N ((; ha) N180 1.2272 51.402 5.00? 5.372 4.30° 39.082 0.266% 84.622 136.3°
g N270 1.2292 53.122 5.002 5.35? 4.28b 32.372 0.3362 96.652 91.0¢
SR x NO 0.6542 44,872 4.00¢ 4.77¢ 4.428 23.602 0.2022 66.112 -
SR x N90 1.0492 45.632 5.00%¢ 5.07« 4,332 41412 0.2702 46.812 233.22
x canls )l SR x N180 1.2782 49.902 5.672 5.07¢ 4312 36.812 0.27082 81.982 142.0°
s SR x N270 14522 52.802 4,675 5.40% 4328 29.942 0.2572 85.532 107.5
Planting TR x NO 0.4862 45,708 4.00¢ 4.87¢ 4.4082 20.432 0.1632 72.528 -
pattern x N TR x N90 0.9192 51.778 4.00¢ 5.632 4328 34.622 0.2062 71.332 204.22
TR x N180 1.18¢2 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% 5.300¢ 4.252 34.792 0.4162 107.8? 74.47°

5,105 g0 sime glis LSD 5031 s jo gty Jloiml b (o 05 ls S e slac > a5 lo (. Sks

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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