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Efficacy evaluation of some weed control programs in Kimia and
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ABSTRACT

In order to investigate the effect of weed control method on yield and yield components of lentil, this study was
conducted as a factorial experiment in a randomized complete block design with three replications at Deylaman
district of Siahkal county, Guilan province, in 2020. Experimental factors consisted of lentil genotypes (Kimia and
landrace cultivars of lentil) and weed control programs (twice handweeding, once handweeding, pendimethalin
(900 g ai ha) + handweeding, pendimethalin + pyridate (1200 g ai ha), pyridate, and weed infested control).
Based on the results, the efficacy of control program on weed density and dry weight reduction was 45-63% for
pyridate, 68-93% for pendimethalin + pyridate. 64-86% for pendimethalin+ handweeding, and 56-80% for once
handweeding. Plant height, number of branches per plant, biological yield, seed yield, number of pods per plant,
and 1000-seed weight of Kimia cultivar were more than those of landrace of lentil, while the harvest index was
lower. In both genotypes, full-season weedy treatments comparing to twice hand weeding caused an increase in
height, but decreased the number of branches per plant, biological yield, and seed yield. In Kimia cultivar and
landrace of lentil, the maximum biological yield was associated with twice hand weeding (4648 and 4329 kg ha')
or application of pendimethalin + pyridate herbicides (4556 and 4092 kg hal), and the highest seed yield was
observed in twice hand weeding (1771 and 1649 kg ha') and then with application of pendimethalin + pyridate
(1479 and 1372 kg ha, 16% lower). Full-season weed infestation reduced biological and seed yield by 67%.
Generally, twice hand weeding for limited cultivation areas, and then applying pendimethalin + pyridate and
pendimethalin +hand weeding could be recommended; while appropriate chemical weed control requires more
evaluation of available herbicides, and may even involving registeriation of new and effective herbicides.

Key words: Genotype, herbicide, pendimethalin, pyridate, weed chemical control.
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Table 1. Physical and chemical characteristics of the soil in the experimental location.

. Electrical
Soil soil Sand Silt Clay Orgg”'c Total Aﬁsorﬁab'eAbsorb.ab'e conductivity
depth (cm) texture (%) (%) (%) carbon Nitrogen Phosphorus Potassium  pH (ds mY)
(%) (%) (mgkg?) (mgkg™)
0-30 Slggtriny 62 275 105 0.75 0.08 39.2 192 7.1 0.46
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Table 2. Herbicide characteristics and application method in the experiment.

Common Trade . Chemical Recommended R
Formulation - N Application method
name name family rate (g ai ha't)
pendimethalin ~ Stomp EC, 33% Dinitroaniline 990 Pre-emergence
pyridite Lentagran EC, 60% Phenylpyridazine 1200 Post-emergence
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Table 3. Scientific name and functional groups of predominant weeds observed in lentil field.

Functional groups

Common name Scientific name Family name . Photosynthetic
Life cycle Vegetative form
pathway
Wild oat Avena fatua Poaceae Annual Narrow-leaf Cs
wild mustard Sinapis arvensis Brassicaceae  Annual Broad-leaf Cs
yellow mignonette Reseda lutea Resedaceae  Biennial Broad-leaf Cs
Iranian knapweed  Centaurea depressa Asteraceae Annual Broad-leaf Cs
Yellow Tragopogon graminifolius Asteraceae  Biennial Broad-leaf Cs
goatsbeard

Canada thistle Cirsium arvense Asteraceae  Perennial Broad-leaf Cs
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Table 4. Analysis of variance (mean squares) for the Effect of genotype and weed control program on density and
dry weight of weeds.

32 days after planting

48 days after planting

Source of variation D.F. Total Wild Wild Total Wild Wild oat
mustard oat mustard
Density
Replication 0 27.11 1.33 23.11 5.77 0.44

Genotype 16" 16m™ o 0.44"m o 0.44m

Weed control program

2
1
5 2860.80™ 313.24™ 147.20™ 1292.17" 173517 103.91"
5

Genotype x weed ontrol 6.40"™ 10.66™  3.20™ 7.91m 9.60M 3.64"
Error 22 13.09 6.26 3.20 9.05 9.65 4.80
Coefficient of variation (%0) 17.50 35.19 48.89 20.35 45.10 48.13

dry weight

Replication 2 0.025 5.28 0.13 106.75 54.07 46.78

Genotype 1 0.032" 0.32™  0.96™ 233.07™  74.76™  0.14™
Weed control program 5 216.54™  20.80™ 11.20™ 20140.76™ 11849.76™ 1164.86™

Genotype x weed ontrol 5 1.43m™ 0.79™  0.40™ 102.57™ 416.51™ 23.82"
Error 22 0.53 1.07 0.50 54.78 117.02 79.04
Coefficient of variation (%) 13.28 57.53 51.04 13.18 45.23 52.08
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ns, * and **: non significant and significant at the five and one percent probability levels, respectively; lentil genotypes are

Kimia and Landrace; weed control programs including twice manual weeding, once manual weeding, pendimethalin +
weeding, pendimethalin + pyridate, pyridate, and weed infested condition.

sy (6,553 gy 53V o) 390 pm g 5lg
Jasels ST anziys e G5 5 L
Olpwaks o8y 1y 0Ske 53 a0 slacake
Sl & Lo Olled oes 50 o cloaS™ (b1
s (Hamzei et al., 2016) 4,5 YA JulS
4 ASES oo 035 5 Ol (135 55 5 S0La 5o
23 V7 ey shaw Hled 4 ol del s
J xS .céL zals (Pour-Taheri et al., 2012)
o Sl BRI Ll e S slacale
rw g g by Las anlp g mbe @ 205 oS
53 4L 31U sl 3l o 503 S g ) La

.(Seyedi & Hamzei, 2020) 5 & «

s g 30 4l oluw
S 0y 5 50 el JES s S 55
S o |y 6 3 ede a5 La sl Jule o
o pde lea.u dan 3 (7 Jad>) sl I3
Sl A5 5o LS o8, GUls G gl
mael Jlast b LasS 055 530 9 (Jows 03 5 1 iy
Gl gne D3l ja gl J S Calises gla
O/FF) i sdalive wde &g ys atli Slda o
b pls (ST amzps Js oy 55 L
Sl 8L rals Aoy Cas e glacals
O ok b e o e g kg s ala
w031 Ll s )5 g doys Yo s slacale
dw\plﬁfvsjjlﬁs.\.p,:ﬂ‘;ﬁ&u@b



(Y) 4 )'Ia‘_guu_?d.cuii\:&;u/(\iﬂ)d\)M)W\M Yo
DA Sldile oS 0)9 9 0T 1F 2 3 Slalile A5 4l p §1-0 Jour
Table 5. Effect of weed control program on density and dry weight of weeds.
32 days after planting 48 days after planting
Wwild . Wild .
Weed control program Total Wild oat Total Wild oat
mustard mustard
Density (no. m?)

Twice hand weeding 0.62(99)¢ 041(99)¢ 0.12(99)¢  0.88(99)¢ 0.55(99)¢ 0.21(99)¢
Once hand weeding 1320 (78)¢ 5.32(73)¢ 4.64 (68)*  10.00 (75)¢ 6.00 (61) ¢ 4.64 (56) b
Pendimethalin+weeding 10.00 (83)¢ 3.32(83)¢@ 4.00 (73)*  2.16(79)¢ 5.20 (66) ¢ 3.32 (69) «
Pendimethalin+pyridite 9.20(85)¢ 3.32(83) 4.64(68)"™  8.64(84)c 4.00(74)¢ 0.64(93)¢
Pyridite 31.20 (48)" 10.64 (47)® 8.00 (45)°  22.40(45)" 10.40 (32) ® 8.00 (25)

Weed infested condition 60.00(0)® 20.00(0)® 14.64(0)®  40.64(0)* 1520(0)@ 10.64(0)?

Dry weight (g m?)

Twice hand weeding 0.21(99)¢ 0.21(99)¢ 0.05(99)¢  0.40(99)¢ 0.17(99)¢ 0.09 (99) ¢
Once hand weeding 3.24(80)¢ 1.20(76)¢ 0.80(80)"™ 3552 (78)¢ 15.40 (73)°¢ 15.80 (59)
Pendimethalin+weeding 2.28(86)¢ 0.88(83)™ 0.64 (84)™  29.84(81)¢ 16.06 (71)¢ 13.80 (64) ™
Pendimethalin+pyridite 2.76(83)¢ 0.76(85)P 1.20 (70)P  24.64(85)°¢ 17.84(68)° 6.80 (82)«
Pyridite 8.20(50)® 2.76(46)P 1.48(63)P  88.00 (45)P 38.12(32)" 27.80 (27) @

Weed infested condition 16.44 (0) 2 1.27 (0) @ 3.96 (0) @ 158.64 (0)2 56.00 (0)2 38.00(0)?

S Sl ¢ g 2 53 45 ke 403 JT Loyl 5y gy + oSl ¢ s + olin sy € s SUESS (s s 5l 33 ol 5,8 slacile J 27
i AT o y3) 28 Cale 1S 555 o el L) SuSS b o ys oy e 53 (6l gime SV (S5 05T el 1S e O3 G il (511
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Weed control programs including twice manual weeding, once manual weeding, pendimethalin + weeding, pendimethalin +
pyridate, pyridate, and weed infested condition; Means within a column followed by the same letter are not different according
to tukey at P=0.05. Values in parentheses represent herbicide efficacy (percentages of reduction comparing to weed infested

condition).
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Table 6. Analysis of variance (mean squares) of lentil genotype and weed control program on traits of lentil genotypes.

Sources of Degree of Plant Number of Biological Grain Harvest  Number of pods 1000-grain
variations freedom height branches per plant yield yield index per plant weight
Replication 2 0.007 0.006 58842.30 1457.64 3.20 0.03 0.29
Genotype 1 1074.41™ 16.67™ 2191036.45™ 146683.89™ 154.05™ 56.25™ 275.50™
Weed control program 5 14.02™ 0.57™ 9860416.75™ 1124943.80™ 84.53™ 29.29™ 22.20™
Genotype x weed control 5 147" 0.15™ 81613.01 13878.04™ 23.06™ 0.58 "™ 0.40™
Error 22 0.60 0.01 18163.71 1453.39 18.77 0.54 0.69

Coefficient of variation
(%)
.,‘,wa;.u,n,JT@\;Lg%ﬁhg%m+£még‘ﬁ,+@m5g‘&w;ﬁ,)g&»‘@wﬁ,,\f,;Jﬁu;,a5uu1;J;Seg\,ua;;,\:ﬁg‘)ﬁum.\;%jjeu);&}@Jblcladjgjl;&u,,\;&#rx%;g”,”L"S

", *and ** nonsignificant and significant at the five and one percent probability levels, respectively; lentil genotypes are Kimia and Landrace; weed control programs including twice manual weeding, once manual weeding, pendimethalin +
weeding, pendimethalin + pyridate, pyridate, and weed infested condition.
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Table 7. Effect of genotype and weed control program on traits of lentil genotypes at harvest time.
Genotype and weed control program plant height (cm)  Number of branches per plant  Biological yield (kg ha) Grain yield (kg ha)

- 3.15 241 4.79 3.61 11.15 3.09 3.21

Kimia cultivar Twice hand weeding 28.89 (100) 5.40 (100) @ 4648.32 (100) 2 1770.79 (100) @
Once hand weeding 29.77 (103) ® 5.36 (99) * 2502.39 (54) ¢ 961.58 (54)
Pendimethalin+weeding 29.33 (102) ® 5.40 (100) @ 2907.33 (63) © 1141.45 (64) ¢
Pendimethalin+pyridite 28.66 (99) b 5.40 (100) @ 4555.74 (98) ® 1478.79 (84) ©

Pyridite 30.00 (104) ® 5.16 (96) * 2125.90 (46) © 797.51 (45) %

Weed infested condition 33.44 (116) ® 5.03(93)° 1597.60 (34) 567.00 (32) ¢

Landrace Twice hand weeding 17.33 (60) © 4.30 (80) b° 4328.65 (93) ° 1649.42 (93) ®
Once hand weeding 18.55 (64) % 4.00 (74) % 1983.79 (43) © 845.60 (48) ¢
Pendimethalin+weeding 19.11 (66) e 4.23 (78) 2023.89 (44) ¢ 828.09 (47) %
Pendimethalin+pyridite 18.00 (62) © 4,23 (78) 4091.82 (88) ° 1371.93 (77) ¢

Pyridite 20.44 (71) 3.76 (70) © 1557.21 (34) f 729.62 (41) €

Weed infested condition 21.11 (73) ¢ 3.06 (57) f 1391.54 (30) * 526.46 (30) *

2 Sl gae Dt (S5 0 53T el S 2 U o 0SS Bl (611 (5la i S0ln e s 43 53 45,80 ele 4 03 8T Loyl 5 gy gy i+ Easey (s n Sty ¢ s s LSS (s eyl 33 s 5 a (slaciale J ST e 03 5 5 LSS ke ke 5
FUIOWNTAD- 251 U TR UIF SR TP = PR LIRS | B T )‘\,'f)}g:\wlew(wré,):&ﬁ-,)p,;)w4{;,,,4;ww,:)j,nqbdjzsu\;xd_l,\f;;lﬁyu:\.x;!..x;)lv\;,ii&\{w,:@chd

Lentil genotypes are Kimia and Landrace; weed control programs including twice manual weeding, once manual weeding, pendimethalin + weeding, pendimethalin + pyridate, pyridate, and weed infested condition; Means within a column followed
by the same letter are not different according to tukey at P=0.05. Values in parentheses represent weed control program efficacy (percentages comparing to twice hand weeding of Kimia cultivar); values higher than 100 represent an increase in the trait
compared to the control treatment.
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Table 8. Effect of genotype and weed control program on traits of lentil genotypes at harvest time.

Harvest Index (%)

Number of pods per plant weight of thousand

seeds (g)
Genotype
Kimia 36.78 (100)® 25.05 (100)2 28.66 (100)2
Landrace 40.91 (111)2 22.55 (90)° 23.13 (19)°
Weed control program
Twice hand weeding 37.89 (100) * 25.83 (100)2 27.41 (100)@
Once hand weeding 32.05 (86) ? 24.83 (96) ? 26.83 (98) ?
Pendimethalin+weeding 40.17 (108) * 25.00 (97)® 26.83 (98) ?
Pendimethalin+pyridite 43.01 (116)" 25.16 (97)° 27.33(99.7)°
Pyridite 42.23 (114)® 21.33(83)° 24.16 (88)°
Weed infested condition 36.76 (97)® 20.66 (80) ° 22.83(83)°"

555 A s sl iyl Sy bt s oy e 53 )13 gme Ll (ST D5aST el (28 2t O 0 Bl (sl (sl Sibe (gt A )

Sae il eduasolis Ver 51 S5 slael Az (s Sl slad & Sl Ao p3) S alake J 287 4l y (gL L (LaST 055 & o e 0355 53 oo Ao y3)
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Means within a column followed by the same letter are not different according to tukey at P=0.05. Values in parentheses
represent genotype efficacy (percentage of traits in Landrace compared to Kimia) or herbicide efficacy (percentages comparing
to twice hand weeding); values higher than 100 represent an increase in the trait compared to the control treatment.
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Figure 1. The relationship between weed density and dry weight with seed yield of lentil at 32 days after plantinf

(32 DAP) and 48 days after planting (48 DAP) in Kimia cultivar and Landrace of lentil.
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