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Article Info ABSTRACT
Article type: Background and objectives: Lentil (Lens culinaris Med.) is one of
Research Full Paper the important and nutritious legumes cultivated in many countries

around the world. This plant is significant in human and animal
nutrition. One of the major challenges in lentil production is the
presence of weeds, which can negatively affect its growth and
performance. Weeds compete for water, light, and nutrients, leading to
a significant reduction in lentil yield. Research has shown that
increased weed density results in decreased biomass and establishment
ability of plants during the growing season. Understanding the spatial
dynamics of weeds and their distribution in fields can help farmers
adopt more effective strategies for weed control and increase lentil
yield. This study aimed to investigate the impacts of weeds on the yield
and yield components of lentil throughout the growing season, as well
as to analyze their spatial relationships.

. ) Materials and Methods: This research was conducted during the
gerct;ic\idl};s;g?g&oz 2017 growth season in a lentil field located at the Faculty of
Accepted: 2025-09-30 Agriculture and Natural Resources, Razi University, Kermanshah. In

this study, weed infestation was classified into six categories: less than
10%, 10% to 20%, 20% to 30%, 30% to 40%, 40% to 50%, and more
than 50%. Sampling was conducted at five different phonological
stages from the six-leaf stage until just before harvest. The examined
traits included weed density and dry biomass, as well as dry biomass
of lentils throughout the growing season, along with seed number, seed
weight, pod number, pod weight, and thousand-seed weight. To
identify the most sensitive growth stages of lentils to weed presence,
stepwise regression analysis was employed. Additionally, the
distribution of weeds and lentils as well as their spatial correlation were
analyzed using ArcMap software.
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Mapping Results: The findings revealed that the most significant effects of
Site-specific management ~ weeds were noted during the initial sampling period (25 days after
Spatial distribution emergence, coinciding with plant establishment) and the fourth

Weed critical perio sampling period (60 days after germination, coinciding with pod
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formation and seed filling). Specifically, for each gram per square
meter of dry weed biomass recorded in the first sampling stage, there
was a corresponding decrease of 0.5 g in seed weight and 1.61 g in the
dry biomass of lentils per square meter. In the fourth sampling stage,
this relationship changed slightly, with a reduction of 0.1 g in seed
weight and 0.42 g in lentil dry biomass for every gram per square meter
of dry weed biomass. Additionally, the strongest spatial correlations
between lentil characteristics and dry weed biomass were observed
during both the first and fourth sampling stages. In the first sampling
stage, the spatial correlations for weed dry biomass with pod number,
pod weight, seed number, seed weight, and lentil dry biomass were -
74.6%, -73.3%, -72.4%, -73.5%, and -74.5%, respectively. In the
fourth sampling stage, these correlations were -75.3%, -78.0%, -
71.9%, -73.3%, and -71.0%. This indicates high competition and
adverse effects of weeds on lentil traits during these two growth stages.

Conclusion: The findings from this study underscore the importance
of effective weed management during critical growth stages of lentils.
Identifying sensitive growth stages relative to weed presence and
utilizing spatial mapping for implementing location-based
management strategies can lead to increased crop yield. Thus, adopting
timely and location-based management strategies for identifying high-
density areas at risk for weed control is essential and can assist farmers
in making better decisions regarding weed management.
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dynamics analysis of weeds and their impact on yield and yield components of lentils
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Table 1- Analysis of variance for the regression model assessing the influence of weeds at different
sampling stages on the characteristics evaluated in lentils

Variable Model df Mean of square )
e Ja ST e oKl F Sig.
Pod Number Regression 2 402038.46 11.526 0.000
Sl sl Residual 27 34882.12
Total 29
Pod weight Regression 2 121.77 13.60 0.000
Sl 05y Residual 27 8.95
Total 29
Seed number Regression 2 404710.56 10.11 0.001
s sl Residual 27 40012.54
Total 29
Seed weight Regression 2 1026.26 11.19 0.000
wl> 055 Residual 27 91.64
Total 29
Lentil biomass
e 05 Regression 2 12590.42 11.02 0.000
Residual 27 1141.60
Total 29
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Table 2: Impact of weeds at various sampling stages on lentil traits analyzed through stepwise regression

VIF Sig.
Variable Model Coefficient Standard Beta! Tolerance . £
A e _ Error Coefficient . e [t
Boandd EaSad s . . J e
s sllast R ollsess ol e
Pod Number Constant 665.94 79.69 _ 0.000
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Gills sl 17 sampling -9.87 3.38 045 0.83 1.20 0.007
stage
st 3
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Pod weight Constant 11.16 1.27 _ B _ 0.000
st 3
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st 3
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stage
Seed number Constant 672.38 85.35 B B 0.000
st 3
s sl I* sampling -10.13 3.63 -0.44 0.83 1.20 0.009
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st 1
4" sampling 2.05 1.00 0.32 0.83 1.20 0.050
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Seed weight Constant 33.24 4.08 _ B _ 0.000
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10mass
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Table 3. The spatial correlation of the studied traits of lentils with the weeds dry weight at five sampling

stages using zonal statistics

Weed DM-S1 Weed DM-S2 Weed DM-S3 Weed DM-S4 Weed DM-S5
e Kix 03 e S 03 e Sis O cile S 03 e i O3
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Figure 1- Spatial distribution map of weeds dry matter (in

) across the studied field at different sampling stages
throughout the growing season
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Figure 4- Distribution map of lentil traits

(number of seeds, seed weight, number of pods,

pod weight, 1000 seeds and lentil biomass) at
the end of the growing season
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