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Investigating the effect of weed infestation intensity on the yield and growth of
lentil (Lens culinaris)
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ABSTRACT

Understanding the relationships between weeds and lentil is essential for effective weed management. An
experiment was conducted in the growing season of 2017 in a field located in the Agriculture and Natural
Resources Campus, Razi University, Kermanshah. At the early stages of crop growing, the field was monitored
and different infestation levels of weeds were determined and six classes were determined. Class one exhibited the
lowest level of weed infestation, whereas class six showed the highest level of weed infestation. Each class was
treated as a separate treatment with five replications conducted for each one. The results of our survey showed that
the lentil yield, biomass, and harvest index were significantly affected by the weed infestation levels in which up
to 81% yield loss was observed with increasing weed infestation intensity. The maximum leaf area index of lentil
was achieved at 50 to 60 days after emergence. The maximum lentil leaf area index was observed in the first and
second weed infestation classes, and with the increase in the infestation intensity, the lowest amounts of lentil leaf
area index was observed in the fifth and sixth classes. In addition, the accumulation of lentil dry matter in the first
and second classes of weed infestation were more than the other classes. In general, due to the high vulnerability
of lentil to competition with weeds, weed management in lentil until reaching the maximum leaf area index (50
days after emergence) is crucial.

Key Words: Dry matter accumulation, infestation level, legumes, weed competition.
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Table 1. Descriptive information of weeds in the studied field.

Scientific name Family Life cycle ](:)ell::tt};fz; 232::);18% R:il;f:tt);;lsg R:il;f:tt);;l%‘)‘ Density-S5 (plant.m2)
Avena fatua Poaceae Annual 18 12 26 25 37
Convolvulus arvensis Convolvulaceae Perennial 407 507 302 151 276
Polygonum aviculare Polygonaceae Annual 45 20 63 70 44
Xanthium strumarium Asteraceae Annual 40 123 75 83 51
Sorghum halapense poaceae Perennial 15 27 13 60 5
Carthamus tinctorius Asteraceae Annual 2 14 - 1
Centaurea iberica Asteraceae Annual/Biennial 4 8 6 1
Cichorium intybus Asteraceae Biennial 19 6 - 4 5
Galium aparine Rubiaceae Annual 876 892 629 134 -
Glycyrrhiza glabra Fabaceae Perennial 11 35 77 71 48
Hordeum spontaneum poaceae Annual 124 64 112 69 56
Lactuca serriola Asteraceae Annual/Biennial 192 259 274 335 289
Piclemon acarna Asteraceae Annual / 5 3 5 10 10
Sinapis arvensis Brassicaceae Annual 10 16 25 - -
Triticum aestivum Tirticeae Annual 25 - - 16 7
Hordeum vulgar Poaceae Annual 67 - - 19
Tragopogon dubius Asteracea Biennial/Perennial 3 - - - -
myagrum perfoliatum Brassicaceae Annual 19 33 - - -
Conringia perfoliata Brassicaceae Annual - - 13 5 -
Carduus arabicus Asteraceae Annual - - 8 - -
Borago officinalis Boraginaceae Annual - - - 3 2
Silene vulgaris Caryophyllales Perennial - - 1 2
Rumex acetosella Polygonaceae Perennial - - 2 -
Chenopodiaceae
Salsola rigida Annual - - - - -5
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Table 2. Mean of squares the effect of the lentil yield, biomass and harvest index (HI) affected by different weed

infestation classes.
SOV df Yield Biomass HI
Weed infestation level 5 0.44%* 32.91%%* 0.46**
Error 24 0.05 8.08 0.04
CV (%) -- 19.9 5.94 30.76

.,\;,ikiga.L.pp@;&(;_d@lck“p‘;)b@y\ﬂ:;y*}w&

** and * are significant at 0.01 and 0.05 levels, respectively.
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Table 3. Mean comparison of lentil yield, biomass and harvest index (HI) affected by different
weed infestation classes.

Weed infestation

levels Yield (g-m?) Biomass (g m?) HI
Mean SE Mean SE Mean SE
0-10 353a 5.9 138.2 ab 12.1 0.26 a 0.1
10-20 23.1b 4.5 164.4 a 4.8 0.14bc 0.0
20-30 21.7b 4.9 137.3 ab 13.2 0.17ab 0.0
30-40 14.1 be 2.2 125.7 ab 18.2 0.12bc 0.0
40-50 12.4 bc 2.3 102.9b 15.0 0.13bc 0.0
>50 6.4c 2.9 110.2b 14.1 0.05¢ 0.0

SE: Std. Error of Mean.
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Figure 1. Weed leaf area index (LAI) trend changes at different weed infestation classes during the growing season.
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Table 4. Estimated parameters of the logistic peak function of weed leaf area index (LAI) in different weed infestation
classes (class 1 to 6 respectively: Less than 10, 10 to 20, 20 to 30, 30 to 40, 40 to 50 and more than 50 percent).

Parameter Class 1+SE  Class 2+SE Class 3+SE Class 4+SE Class 5+SE Class 6+SE
a 0.02+0.05 -0.05+0.03 0.03+0.05 0.15+0.04 -7.35+0.09 0.45+0.02
b 0.22+0.04 0.40+0.03 0.49+0.04 0.65+0.06 0.65+0.08 1.01+0.02
c 53.340+2.15  57.56+2.43 53.59+4 .42 67.04+£5.93 54.30+2.46 54.99+3.19
d 7.28+1.61 9.15+0.86 8.16+1.02 5.844+1.08 7.71£0.86 7.90+0.98
R? 0.956 0.998 0.997 0.990 0.944 0.936
b gn s Ao )l 485 0T 53 oS (gl a5 Ol oo S 4 &8y o a5t Sy 0L 1€ (28 o el ST b o Sl b0
sbre gl :SE

a: y-intercept, b: Maximum leaf area index, c: Time to reach the maximum leaf area index and d: The point at which the growth growth enters the
linear phase.
SE: Standard error.
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Figure 2. Lentil leaf area index (LAI) trend changes at different weed infestation classes during the growing season.
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Table 5. Estimated parameters of the logistic peak function of lentil leaf area index (LAI) in different weed
infestation classes (class 1 to 6 respectively: Less than 10, 10 to 20, 20 to 30, 30 to 40, 40 to 50 and more than 50

percent).
Parameter IC_'I_;S]; Class 2+tSE  Class 3tSE Class 4£SE Class 5£SE Class 6xSE
a -0.17+£0.64  -3.17£1.19 9.31+1.67 -10.32+4.63 -0.91+0.17 -0.49+0.52
b 1.80+0.27 1.66+0.22 1.36+0.14 1.24+0.18 1.01+0.17 0.88+0.20
c 52.5843.66  49.48+3.29 48.88+3.37 49.40+£2.36 48.01+1.12 46.11+£5.43
d 7.12+1.36 15.87+2.43 13.39+1.02 14.04+1.39 11.99+1.86 11.00£2.99
R? 0.958 0.966 0.997 0.997 -0.907 0.972
s ot a3y Ly OT 55 o (g alaii id 5 Olge S 43 &5 o 25U Dk 03 1€ (25 e e ls ST b (ke 1 5 0 0
slbrs o= SE

a: y-intercept, b: Maximum leaf area index, c: Time to reach the maximum leaf area index and d: The point at which the growth growth
enters the linear phase.
SE: Standard Error.
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Figure 3. Weed total dry matter trend changes at different weed infestation classes during the growing season.
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Table 6. Estimated parameters of the sigmoidal function of weeds Total dry matter (TDM) in different weed
infestation classes (class 1 to 6 respectively: Less than 10, 10 to 20, 20 to 30, 30 to 40, 40 to 50 and more than 50

percent).
Parameter IC_'I_ZSI; Class 2+SE  Class 3xSE Class 4xSE Class 5+SE Class 6xSE
a 10.565)44 19981040 2631129  52.9245.66  20.43+4.71 41.46+4 88
b 31.57£1.89 3042+1.98 32.47+2.94  41.43+227 7.86+0.35 23.47+8.84
c 03440.09  0.15£0.03  0.22+0.09 0.11+0.003 0.30+0.08 0.15+0.02
R? 0.993 0.993 0.971 0.999 0.990 0.981
s iy L € 5 35 gn iy st dlm a5l ST 0t 03l e &7 L) D JST oSCist onle ST

sbrs gl :SE

a: Maximum total dry matter, b: When the curve of total dry matter enters the linear growth phase and c: Relative growth rate.
SE: Standard Error.
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Figure 4. Lentil total dry matter trend changes at different weed infestation classes during the growing season.
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Table 7. Estimated parameters of the sigmoidal function of weeds Total dry matter (TDM) in different weed infestation
classes (class 1 to 6 respectively: Less than 10, 10 to 20, 20 to 30, 30 to 40, 40 to 50 and more than 50 percent)

Parameter Class 12SE  Class 2xSE Class 3£SE Class 4tSE Class 5tSE Class 6xSE

a 150.89+£5.99 161.30+6.54  141.54+3.25 130.36+3.11 118.10+8.06 112.50+5.31
b 13.28+1.49  12.44+1.02 12.28+1.07 15.57+£2.93 18.74+3.16 15.46+1.36
c 0.17+0.01 0.2540.06 0.20+0.02 0.17+0.03 0.15+0.04 0.1540.03
R? 0.993 0.993 0.971 0.999 0.990 0.981
o Ay L 1€ g 3 g g iy oS al a5 yly S S a3le e &7 L3 D (S eSCis sl S T2
lss sl SE

a: Maximum total dry matter, b: When the curve of total dry matter enters the linear growth phase and c: Relative growth rate.
SE: Standard Error.
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