University of Tehran Press

Iranian Journal of Field Crop Science

Online [38N: 2413-3082

Homepage:https:ijfosntacin’

The Effect of Cropping Pattern and Different Levels of Nitrogen on
Morphological Characteristics, Photosynthetic Pigments and Nutritional
Elements of Sunflower Seed (Helianthus annuus L.)

Akbar Sherizadeh!| Jalal Jalilian?°| Raheleh Tahmasebi 3

1. Department of Plant Production and Genetics, Faculty of Agriculture, Urmia University, Urmia, Iran.
2. Corresponding Author, Department of Plant Production and Genetics, Faculty of Agriculture, Urmia University,

Urmia, Iran. E-mail:

3. Department of Analytical Chemistry-Chromatography, Iranian Academic Center for Education, Culture and
Research (ACECR), Urmia, Iran.

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received: June 17, 2023
Received in revised form: July
16,2023

Accepted: July 19, 2023
Published online: December
22,2023

Keywords:

Crop management,
fertilizer,

rectangular cultivation,
triangular cultivation,
urea.

This experiment was conducted to investigate the effect of crop arrangement and
different levels of nitrogen on the morphological characteristics, photosynthetic
pigments, and nutrients of sunflower seeds, as a split plot experiment in a RCBD
design with three replications in 2021. The main plots included five different
patterns of spatial arrangement (square, normal rectangle, wide rectangle,
triangular, and mixed cultivation systems). Different levels of nitrogen chemical
fertilizer (urea) in three levels (application of 100, 75, and 50% of the plant's
fertilizer requirement) were placed in sub-plots. The results showed that the
maximum leaf width (40.3 cm), leaf area index (4.64), number of leaves (29.2),
stem diameter (3.95 cm), and plant height (177.3 cm) were obtained from the
treatment of triangular planting arrangement. In addition, the triangular planting
arrangement and then the square planting arrangement had the highest content of
chlorophylls and carotenoids compared to the other planting arrangements, and
the lowest content of chlorophylls and carotenoids were observed in the wide
rectangular planting arrangement. Moreover, the results showed that the
maximum protein, nitrogen, phosphorus, and potassium of sunflower seeds were
obtained in the triangular planting arrangement (17.15, 2.98, 0.54, and 1.73%,
respectively), and no significant difference was observed in the triangular
planting arrangement between different levels of nitrogen. Generally, the
triangular crop arrangement by improving the growth characteristics of sunflower
resulted in maximum grain yield and 50% reduction in urea consumption,
because the yield of sunflower in the mentioned treatment did not show a
significant difference with the application of 100% urea fertilizer; Therefore, the
triangular cultivation arrangement is introduced as the best cultivation system for
sunflower.
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5.0.v d.f Leaf Leaf Leaf area Number Stem Plant
length width index of leaves diameter  height
Block 2 0.87m 1.07" 0.012m 0.69m 0.009 18.12m
Spatial arrangement (S) 4 120™ 175* 2.357™ 95.91™ 1.697™ 3443
Main error 8 0.53 0.59 0.009 0.49 0.006 12.69
Fertilizer requirement (F) 2 0.207 0.07" 0.0004" 5.09*" 0.0002"s 0.54¢s
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arrangement (%)
Normal 100 26.3+0.58ef  33.0+0.00ef  3.79+0.03fg  23.67+0.058f 3.22+0.02¢f  145+1fg
rectangle 75 26.0+0.00f  32.3+0.58f 3.7240.05gh  23.22+0.58f  3.17+£0.04fg  142+2gh
50 27.0+£0.00de  33.3+0.58d-f  3.83+£0.05ef  24.67+0.58e  3.25+0.04e 146+2¢f
Wide 100 23.3£0.58g  29.0+0.00g 3.34+0.031 21.00£0.00g  2.84+0.03h  128+li
75 23.0£0.00g  28.7+0.58g 3.29+0.051 20.00£0.00h  2.80+0.04h  126+2i
rectangle 50 23.040.00g  28.740.58g  3.29+0.01i  21.00£0.00g  2.79+0.01h  126+li
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50 29.3£0.58¢  36.3+0.58¢c 4.20+0.05¢ 26.67+0.58d  3.57+0.04c 161+2¢
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50 32.740.58a  40.3+0.58a 4.64+0.03a 29.6740.58a  3.94+0.03a 177+1a
100 25.740.58f  32.3+0.58f 3.704+0.06h 23.67+0.58f  3.15+0.05g  142+2h
Mixed 75 27.3+1.53d  33.742.08de  3.88+0.20de  23.33+1.53f  3.30+0.17de  148d+8e
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Treatments Chlorophyll a Chlorophyll b Zlﬁ?:ophyll Carotenoid
Spatial Ferti'lizer . P g g -
arrangement :;?)u"emen (mg g ) (mg g ) (mg g ) (mg g )
Normal 100 1.17+0.01gh 0.60+0.01ef 1.77+0.02gh 96.23+0.83¢f
75 1.14+0.02h 0.60+0.01fg 1.74+0.02h 94.55+1.10fg
rectangle 50 1.18+.02fg 0.61+0.01e 1.79+0.02fg 97.19+1.25¢
Wide 100 1.03=0.01i 0.53+0.01h 1.56+0.02i 84.70+0.75h
rectangle 75 1.01=0.02i 0.53+0.01h 1.540.03i 83.61+1.31h
50 1.0120.00i 0.53£0.01h 1.5420.01i 83.39+0.38h
100 1.35+0.01b 0.70+0.00b 2.05+0.01b 110.90+0.43b
Square 75 1.3240.01c 0.69+0.01b 2.01+0.02¢ 108.89+0.76b
50 1.29+0.02d 0.67+0.01c 1.96+0.02d 106.64+1.30¢
100 1.43+0.02a 0.74+0.01a 2.17+0.03a 117.52+1.74a
Triangular 75 1.43+0.01a 0.74+0.01a 2.18+0.01a 118.08+0.48a
50 1.43£0.01a 0.74+0.01a 2.17£0.02a 117.80+0.84a
100 1.14+0.02h 0.59+0.01g 1.73+0.03h 93.93+1.58¢g
Mixed 75 1.19+0.06ef 0.62+0.03de 1.82+0.09ef 98.46+5.14de
50 1.2120.03¢ 0.63£0.01d 1.83+0.04¢ 99.47+2.18d
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S.0.V d.f Mean squares

Protein N P K Grain yield
Block 2 0.17ns 0.005ns 0.0002ns 0.002ns 31195m™
Spatial arrangement (S) 4 32.13%* 0.974%%* 0.03%* 0.320%* 5925802**
Main error 8 0.12 0.004 0.0001 0.001 21849
(FF‘,’; tilizer  requirement 0.005ns 0.0001ns 0.000002ns 0.00004ns 932
SxF 8 0.25%* 0.007** 0.0003** 0.0026** 45465%*
Error 20 0.03 0.001 0.00005 0.0003 6093
C.V. (%) - 0.18 1.24 1.60 1.24 1.24
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Treatments Protein N P K
Spatial arrangement f:(;:::f:;en £%) (%) (%) (%) (%)
100 14.01+0.12fg 2.43+0.02fg 0.44+0.000ef 1.41+£0.01ef
Normal rectangle 75 13.76+0.16gh 2.39+0.03gh 0.43+0.007f 1.38+0.02fg
50 14.15+0.18ef 2.46+0.03ef 0.44+0.006ef 1.42+0.02de
100 12.3340.111 2.144+0.021 0.39+0.00g 1.24+0.01h
Wide rectangle 75 12.17£0.191 2.11+0.041 0.38+0.006g 1.22+0.02h
50 12.1440.051 2.11+0.011 0.38+0.000g 1.22+0.01h
100 16.1440.06b 2.80+0.01b 0.51+0.006b 1.62+0.01b
Square 75 15.85+0.11b 2.75+0.02bc 0.50+0.006b 1.59+0.01b
50 15.52+0.19¢ 2.70+0.03¢ 0.48+0.006¢ 1.55+0.02¢
100 17.11£0.25a 2.97+0.04a 0.54+0.012a 1.71+0.03a
Triangular 75 17.19+0.07a 2.99+0.01a 0.54+0.000a 1.72+0.01a
50 17.154+0.12a 2.984+0.02a 0.54+0.006a 1.72+0.02a
100 13.784+0.23h 2.38+0.04h 0.43+0.010f 1.37+£0.03¢g
Mixed 75 14.34+0.75de 2.34+0.13de 0.45+0.026de 1.44+0.07de
50 14.48+0.32d 2.51£0.06d 0.46+0.012d 1.45+0.03d
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