Crop Science Research in Arid Regions

homepage: https://cropscience.uoz.ac.ir/

Research Article
Volume 7, Issue 2, 2025, P. 397-410

Effects of planting method, deficit irrigation, mulching and nitrogen on
weed populations and root impurities of sugar beet

Karim Rahmani , Masoomeh Delbari ™, Peyman Afrasiab °, Fariborz Abbasi ¢, Vali allah Yusufabadi®

2 Ph.D Student of Irrigation and Drainage, Department of Water Engineering, Faculty of Water and Soil,
University of Zabol, Zabol, Iran

® Department of Water Engineering, Faculty of Water and Soil, University of Zabol, Zabol, Iran

¢ Agricultural Engineering and Technical Research Institute, Agricultural Research, Education and Extension
Organization (AREEQ), Karaj, Iran

dSeed Breeding and Preparation Research Institute, Karaj, Iran

*Corresponding Author: mas_delbari@yahoo.com

Received: 1 February 2023  Accepted: 10 October 2023 DOI:10.22034/CSRAR.2023.379755.1310

How to cite this article:

Rahmani, K., Delbari, M., Afrasiab, P., Abbasi, F., and Yusufabadi, V. A. 2025. Effects of planting
method, deficit irrigation, mulching and nitrogen on weed populations and root impurities of sugar
beet. Crop Science Research in Arid Regions, 7(2), 397-410.
https://doi.org/10.22034/csrar.2023.379755.1310

Abstract

Introduction: The occurrence of continuous drought and water crises in arid and semi-arid regions of
Iran, including the Lake Urmia catchment area, has necessitated changes in the agricultural system to
cope with the water scarcity. Any modification in the agricultural system can impact all the ecosystem
components, including weeds. Weeds grow at the same time as sugar beet and accompany it during
its growth period. Sugar beet is one of the crops that suffer the most damage from the presence of
weeds in the fields. Weeds can significantly reduce sugar beet yield and efficiency. Nitrogen fertilizer
can be an effective way to decompose plant residues. Therefore, the aim of this study is to investigate
the effects of cultivation arrangement, planting method, irrigation regime, and nitrogen fertilizer with
and without mulch in tape irrigation on weed populations and different elements of sugar beet roots
in the catchment area of Lake Urmia, which has the largest area under sugar beet cultivation in Iran.
Materials and Methods: The study area is located 7 km south of Bukan city, which is part of the
catchment area of Lake Urmia. The experiment was conducted during the 2018-2019 cropping seasons
as a factorial design based on a randomized complete block with three replicates. The first factor was
the use or non-use of mulch, and the second factor included different types of tape arrangements and
cultivation rows (50x50, 40x50, 40x60, 50x50x50), different cultivation techniques (seedling planting
and an arrangement of direct seeding (50x50x50)), irrigation regimes (75% and 100% full coverage
irrigation in the 40x50 arrangement), and the use of nitrogen fertilizer (at three levels in the 40x50
arrangement). At the end of the growth period, the crops from each plot were harvested and screened.
After washing, 150 grams of root pulp were prepared, frozen, and sent to the laboratory to determine
some quality characteristics. Weed control in seed cultivation was carried out in two stages during the
growth period and in both years, with the first stage taking place 45 days after planting, simultaneously
with planting, and the second stage 30 days after planting by hand weeding. The first round of manual
weeding of weeds in the plantation was done at the same time.
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Results and Discussion: The results indicate that mulch did not have a significant effect on weed
populations at a 5% level of significance. However, the planting method, either direct sowing or
seedling transplantation, had a significant effect on weed populations at a 5% level of significance in
both years. The average number of weeds in seed cultivation was 55% higher in the first year and 54%
higher in the second year compared to seedling cultivation, even though seed cultivation was
performed 45 days later than the area cultivation time. The amount of Alpha-Amino-Nitrogen and
sodium in sugar beet roots was 2.1 and 2.5 times higher in seed culture in the first year, and 2.1 and 3
times higher in the second year, respectively. In the case of 25% reduced irrigation, the average Alpha-
Amino-Nitrogen and sodium in sugar beet roots increased by 8.6% and 39% in the first year and 8.5%
and 35% in the second year, respectively, compared to full irrigation.

Conclusion: Considering the environmental and economic benefits of reducing weeds in sugar beet
cultivation, using the two-row arrangement method (40x50, 40x60, and 50x50) is recommended as an
effective alternative to direct sowing. This method was found to significantly reduce weed populations
compared to direct sowing, leading to reduced use of harmful pesticides and lower labor costs in
organic production. Additionally, the two-row arrangement method may offer other benefits such as
improved water and nutrient management, although it may require more precise planting and irrigation
practices. Further research could investigate the potential drawbacks and benefits of this method in
different soil and climate conditions.
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Table 5- Analysis of variance for the effects of mulching and sowing pattern on weed populations in the seedling transplantation

Ol s @3lio bl azy0 Wiz po uSileo @l po (Sileo
Source of variation df Mean Squares-2018 Mean Squares-2019
Al o5 5 o
1 0.667" 0.167"™
No Mulch-Mulch (A)
(B) Slis cusS o cusS sla ol
Sowing patterns in seedling transplantation 3 7.89™ 8.83™
(B
AxB 3 0.56™ 05m™
Uas
14 0.34 0.148
Error
Olyes o8 2oy
18.39 13.2
Coeff. Var

% o NS

aoy ) 50 Jleiml mhaw ;o ls e ¢ )lo pixe e ol S

""" non- significant, significant at probability levels 5% and 1%, respectively.
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Table 6- Mean comparison of weed populations for different sowing in seedling transplantation

L)l eSSl dans Lo OeSleo Ay o
Treatments Mean comparisons-2018 (plants/m?) Mean comparisons-2019 (plants/m?)
@b g
° 3 2.83a
No Mulch
s zlle
’ 3.33a 3a
Mulch
Foxde caaS il
. 2.3b 2.83b
Sowing pattern 40*50
Foxge cuas il
) 2.5b 2.33b
Sowing pattern 40*60
Bexde eSSl
. 3b 2.167b
Sowing pattern 50*50
BexBoxB+ cias uua\j
4.83a 4.33a

Sowing pattern 50*50*50

L5, (5,0 e BN duoys iy Jledil mhaes 50 (5SSl yge3T bl s cygin 12 30 S e gy gl (sla p Sils™

" Means within a column followed by the same letters are not significantly different based on the Duncan’s test at a 0.05 probability level.
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Figure 1- Wetted area after two hours of irrigation in sowing pattern 50*50 (a) and 50*50*50 (b)
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Table 7- Analysis of variance for effects of sowing pattern, planting method, irrigation regime and nitrogen fertilizer on different
elements of sugar beet roots

oy glin olsT a0 . Mean Squares-2018 Mean Squares-2019
o e T 6 W P I
Source of variation df AI}:D ‘:”fﬁ o e oLy Alr:“ “:”_*ﬁ o by
P .a- mine- Sodium  Potassium P .a- mine- Sodium Potassium
Nitrogen Nitrogen
A)zls g0 g zlle
Mg o35 ¢! 1 00063™  0119™  0.708™ 0.02" 0.002" 0.703™
No Mulch-Mulch (A)
Uas-
30 0.08 0.17 0.40 0.23 0.28 0.36
Error
Ol oS g o duo
T TS 155 1762 1234 18.19 22 107
Coeff. Var
Slas cas ol
Sowing patterns (40*50), (40*60), (50*50), (50*50*50)
(B) weas )]
) 3 0.599" 0.027" 0.080"™ 0.76"™ 91.51"™ 0.987"
Sowing pattern(B)
AxB 3 0.074" 0.059"™ 0.18" 0.121" 0.26™ 0.159"™
Uas
14 0.11 0.22 0.43 0.26 0.33 0.49
Error
s gy A0 )
T T T 17.8 1765  13.07 17.09 225 12.19
Coeff. Var
Planting method (Direct sowing, Seedling transplantation)

(B)ewsS s, 1 1.84" 8.2" 0.13™ 1.16" 10.36" 0.512"
AxB 1 0.006"™ 0.35" 0.031"™ 0.047" 0.31™ 0.0481"
Uas

6 0.04 0.14 0.49 0.025 0.17 0.186
Error
Sy gy A0 )
SR T 155 19.29 13.97 12.89 20.92 8.22
Coeff. Var
Sl @35
Irrigation regime (1100, 175)

Sl o2, 1 0.080"™ 1.78™ 0.147™ 0.088"™ 2.23™ 0.114™
AxB 1 0.246" 0.35" 1.44" 0.273"™ 0.403" 16m™
Uas

6 0.021 0.027 0.28 0.175 0.268 0.25
Error
Ol oS g o duoy
T TS 7.47 7.04 1035 20.38 193 9.15
Coeff. Var
0395 23
Nitrogen regime (N188, N150, N112)

0397 0255 2 0.387"™ 0.122" 0.77" 0.689"™ 0.180" 1.32"
AxB 2 0.199" 0.384" 0.067" 0.180"™ 0.58"™ 0.13™
Uas-

10 0.024 0.028 0.287 0.35 0.30 0.28
Error
Ol oS g o duoy
T TS 7.87 6.43 10.39 18.04 19.09 9.6

Coeff. Var

oy ) 50 Jlaial mhav jo s s gl gire puf oF gay FEES
s, *, %

not significant, significant at probability levels 5% and 1%, respectively.
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Table 8- The mean comparison of Alpha-Amino-Nitrogen, sodium and potassium in sugar beet roots

L)l CeSSlen duns Lo OeSilne do Lo
Treatments Mean comparisons -2018 (meg.100 g polp™) Mean comparisons -2019 (meq.100 g polp™)
(@N) &0 (39,5 (@N)o o (33 5
Al hﬂ; "_’”M (Na) g (K) iy Al :a;\of”“ (Na)paow (K ooy
P _a- mino- Sodium  Potassium P _a- mino- Sodium Potassium
Nitrogen Nitrogen
ole
Js! Js!
Factor
el g
el os 1.84a 2.4a 4.98a 1.9a 2.52a 5.48a
No Mulch
S e
1.75a 2.3a 5.22a 1.87a 2.40a 5.72a
Mulch
Jele
£9° £9°
Factor
e gl — i s
Seedling transplantation- Sowing pattern 1.87ab 2.74a 4.96a 1.97a 3.01a 5.32a
40*50
e gl - olas cas
Seedling transplantation- Sowing pattern 2.352 2.6a 5.1a 237a 2.08a 6.18a
40*60
=0 xO u:;;iljf Sl cans
Seedling transplantation- Sowing pattern 1.69ab 2.66a 5.13a 1.74a 2.22a 5.94a
50*50
exhexde Gl — olis cs
Seedling transplantation- Sowing pattern 1.66ab 2.74a 4.88a 1.54a 291a 5.452a
50*50*50
EDexdexde ui‘i\jf L;L..; CainS
Seedling transplantation- Sowing pattern 1.66a 2.74a 4.88a 1.54a 2.91a 5.45a
50*50*50
#0ex0ex0 il T— 6,0 cus
, _ oE e 0.88b 1.08b 5.09 0.923b 1.05b 5.04a
Direct sowing - Sowing pattern 50*50*50
/100 (_g)l,,gi Fexde ui;.:\j — GiL..; CS
Seedling transplantation- Sowing pattern 1.87a 2.74a 4.96a 1.97a 3.01a 5.32a
40*50
IO oyl = Foxde iyl — olis cass
Seedling transplantation- Sowing pattern 2.03a 1.97a 5.18a 2.14a 2.23a 5.51a

40*50- Irrigation level of 175

VAA) Giams = Foxde ral)] — Jlas css

Seedling transplantation- Sowing pattern 2.25a 2.54a 5.56a 2.5a 2.81a 6.1a
40*50 - Nitrogen(188)

(150) 59,08 — Fexde Ll — slis caas

Seedling transplantation- Sowing pattern 1.87ab 2.74a 4.96a 1.97a 3.01a 5.32a
40*50 - Nitrogen(150)

ONY) Giams — Foxde rol)]— Jlas css

Seedling transplantation- Sowing pattern 1.78ab 2.47a 4.93a 1.88a 2.80a 5.27a
40*50 - Nitrogen(112)

GESe 2 )8 5hS) VO (55958 el 5 JalS” () L1"
* Full irrigation and N=150 (kg.ha*)
35,5 (5 ls e M oy gty Jletiz | mha 8 (S0 yge3l bl eygim y0 50 S e Bg > sl (slanu il
**: Means within a column followed by the same letters are not significantly different based on the Duncan’s test at a 0.05 probability level.
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