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Effect of plant density and herbicide application on weed control of lentil
(Lens culinaris Medik.) at Siahkal county in Iran

Nakhaei, M.}, Mohammadvand, E.?, Asghari, J.2 and Ehteshami, S.M.R.*

ABSTRACT
Nakhaeil, M., Mohammadvand, E., Asghari, J. and Ehteshami, S.M.R. 2025. Effect of plant density and herbicide
application on weed control of lentil (Lens culinaris Medik.) at Siahkal county in Iran. Iranian Journal of Crop Sciences.
27(1): 39-56. (In Persian).

Introduction: There is severe weed infestation in lentils due to its weak competitive ability, and weed control is
essential in the lentile crop. Mechanical control and herbicide application are existing methods for weed control
in lentil production. Planting density as one of the factors determining the growth, yield and quality of lentil, can
also be considered as an effective tool to suppress weeds growth and infestation. Therefore, this experiment was
carried out with the aim of evaluating existing herbicides and optimizing weeds control in lentil crop production.
Materials and Mthods: This experiment was carried out as factorial arrangements in randomized complete
block design with three replications at Deylaman district of Siahkal county, Guilan province, Iran in 2020
growing season. Treatments included lentil plant density of 133 and 200 plants per square meter and the weed
control package consisted of two hand weeding (control), one hand weeding, trifluralin+ imazethapyr,
trifluralin+ hand weeding, pendimethalin+ imazethapyr, pendimethalin+ hand weeding, imazethapyr, and weed-
infested control.

Results: The predominant weed species in the lentil crop consisted of wild oat (Avena fatua L.), wild mustard
(Sinapis arvensis L.), and Iranian knapweed (Centaurea depressa M. Bieb.). Results showed that as the lentil
plant density increased from 133 to 200 per square meter, weed density and dry weight decreased. The highest
weed control efficiency was related to the twice hand weeding (90-98%) followed by trifluralin+imazethapyr
(81-86 %), hand weeding + trifluralin (71-79%) and imazethapyr (77-82%). The plant height and number of
branches (23.6 cm and 5.2 branches) were recorded at plant density of 200 plant per square meter, which was 17
and 4 percent higher than plant density of 133 plant per square meter (17.6 cm and 4.8). The highest plant height
was observed in weed infested conditions (23.6 cm), followed by twice and once hand weeding. The difference
between the other treatments was not significant, and with an average of 18.3 cm, it showed a decrease of 11.3%.
The highest branch number per plant was also recorded in the treatments of twice hand weeding,
trifluralin+imazethapyr/hand weeding, imazethapyr (5.2 branches per plant). The highest biological yield of
lentils was achieved in plant density of 200 plant per square meter with twice hand weeding (4031.3 kg.ha%),
and the highest seed yield of lentil was obtained in plant density of 200 plants per square meter with twice hand
weeding or applying trifluralin+imazethapyr (2026.0 kg.ha'). The lowest biological yield (891.0 kg.ha) and
seed yield (224.2 kg.ha) of lentils were observed in plant density of 133 plants per square meter of weed-
infested, pendimethalin + hand weeding, and once hand weeding treatments. Weeds full-season competition in
plant density of 200 and 133 of lentil per square meter increased the plant height by 13 and 16 percent, while
reduced the number of branches per plant by 25 and 28 percent, biological yield by 74 and 87 percent, and grain
yield by 72 and 87 percent, respectively, compared to twice hand weeding.

Conclusion: The results of this experiment indicated the advantage of plant density of 200 over 133 plants per
square meter. Furthermore, considering the significant reduction in lentil seed yield due to weeds competition,
application of complete package for weeds control is essential. Therefore, integration of pre-emergence
herbicides with post-emergence herbicides or mechanical methods to control a wider range of weeds during the
lentil growing season is necessary in order to achieve the high seed yield of lentil crop.

Key words: Integrated weed management, Lentil, Pre-emergence herbicide, Post emergence herbicide and Seed
yield
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Table 1. Physical and chemical properties of the soil at the experiment site

S Gas N ) ST oS JSOha s e BB Sad ol LBy A Sl

Soil depth s> st Sand Silt Clay Organic carbon Total N Available P Available K EC
(cm)  Soil texture (%) (%) (%) (%) (%) (mg.kg?)  (mg.kgl) pH (dS.m?)
0-30 Sandyloam 62 27.5 10.5 0.75 0.08 39.2 192 7.1 0.46

slacile sws s 0L 93 Hled 5o sy alals
CilS 5y 55070 5 Y po S f pers G e
o9 5SS HLes )5 5 (Mohamed et al., 1997)
L s Gl 53 5 SBT3 e Sau W s (g
330 53 wd e ) S S S Cale
ol a5 glac ble i (‘L,u‘ CblS Gl ey
Lde O g 5l (O ,5) 1y s 5 sla 2 ke
33) S L bglies B8 i &y gt (Ap 5 FF
2o fsaeslap S A7 Ol 4 (IS 51 S 5,
Y Lde O pd gl e i) sy LS
o 335 €5 (i 95 ey S i (Ao
3 LS 530 5 e e3la 0 5 1Y0Y Ol ey (SIS )
(Aoyn Ve T s J= 6 GLA (b g ) b5l
o (LBlS 51 ey 595 YA) (s 55 ey Sy 5o
L oslital LS y30 fsmesle p 8 Ve Ol
Shla iSCade sl (6l o (Zand et al., 2019)
o3liwl L 93 5L L W3y (ol oo (2 Sl
ALty 5 ol 5 A e sl oS s
JU 4 e okl 6l m 5 Slo 5 50 4 s
BIECCNSTIENL ST UMDY JUPRGVRCIES S SO
L odlsdes 5 BMstl s g o 0 IS o J sl
(5 52 s S L 5 e G b S
33 Ukl s e s HLESG Glasles .l ol
S K D gemn (s J ST )
ol s Jael sl 31y 595 YA 5 Y

1Ay

0o Laa iy gilweslal 5 (65,585 L Slles
MCM‘MKJ‘P)})\'}JJJ}JJL“U‘
D+ 5 Coxsl e 5 05555 HLESs 5o oS LS 0
a8 slal s 035581 s 4 5K
o 5 e 8 L ST o alols ¢ e Y/OXY 2 leT
adbts s 0345) edes Al 55 e 93 LasS b
55 Sl AS B b Gsaeds Sl my (Olaks
2305 el )3 (6 e e AL Ges 3 la s
Al aBlS s O o
A plal ) SG an b sl JlS glaeS s
jwt‘)wwuﬁrﬂ};‘yu&uﬂ&u,w
)'J_a‘_;uq_lpdj_xfuuﬁj(cfﬂﬁdﬁ\’n
Y eSS e 3 S WY 5 Y G ST S
il slacasy 59y 45 g 95 ahols 5 e Il ¥
03 4T g 585 MU el 6l 3 e Sl Y/
l_?_g.s(-\_<;»).>4_l>fé§id§;5¢l:l.«:—4@fﬂ
JS glasles b plonil Laas 5 05 S e
=3 O g ol 93 51 5 Osle 5 alacade
el B85 5 ¢ s s S c(Aal2)
ey lag )+ e gy (e g+ ol s Lo 6
o obj_JT JAL..Z}Q_,:.;LS}LQ‘ = +g:JL—:"’L5-'\-—*i


https://agrobreedjournal.ir/article-1-1407-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 |

TYEPA VEF OLSar 5 s e §a clacde J S BSCae (O pae 5 4 g oS

V_w) 9 SAS, ver9.2 )‘JJ‘CJ-’ )l oalawl \_9 C)L.wbu
Microsoft Excel 2013 | 331e 5 51 eslazul L Layls 503
A ol

o g s

slbacide (s 8 S 5 (halie mls ol

S g Lacglobim s 5 5145 awa by oae e 0
5 0L s ObedS (Lo 3 3l ol S a5l as S
o odalie (I 458 is 1 dis g OLS o
NENNIC U W P U WU P Y
i 5 e 5 r slacile VL 1l 5 (Y Jds)
c,_wla,\_:‘u:,lj_?w,\_pt,lj-_ﬁ,;ugfjeii,w
Ol sl 3 48" Cnl ok i)l (Afandideh et al., 2021)
0558 o > e ol Sl S p slaale
355 IS Acroptilon repens L. DC.) a5k fols
w3 w ((Carthamus  oxyacantha M. Bieb.)
= % «(Cephalaria syriaca (L.) Roem. & Schult)
alse& . (Galium  tricornutum Dandy)
Js—sade ((Lithospermum  arvense L.) 5,5 5>
(Goldbachia laevigata (g S 4w «(Salsola kali L.)
«(Chenopodium album L.) o ,54sls « (M.Bigh.) DC.)
(Convolvulus ~ arvensis L) &>y ¢S>es

slTp = 5> (Ahmadi et al, 2016) Az
o5l S js s ﬁ}@\}_ﬂv_eﬂjrh‘shdk
«(G. aparine L) o b iy S5 K 1 Jar
>3 Gl (Centaurea cyanus L) pa S | S
(Vaccaria ¢S s> «(Papaver umbonatum Boiss.)
«(Fumaria officinalis L.) s ,5sL_& ¢ pyramidata Medic.)
o)lg iS5 9 (Sinapis arvensis L.) ioy s >
-3 LislasT 53 .(Mousavi and Ahmadi, 2010)
CiS s, glacale 6uuf c:L;_Tp.:‘- B
«(G. aparine L.) ;b Jolb oys ods aliws;
o5 «(V. hispanica (P. Mill.) Rauschert) ¢S aomis

13

a8 s ey 3 o) ely O pae Jold ooles
590 FA YV Sa slalale 51 6)ls 5o
AS e Oz S ey 55 Y0 ) S
0555 ¢S 15 e S G5l (i 55 s
slalag 515518 Sl eslinul b g 5 a glacale oSist
A el (n o 20 +/Y0 Cmln L) i (Sl B0 %00
sdob il 5 oot 48 oSS 4 5 glacile
PN E- R - IN S PEPREAL g
s L T js celw VY S 4 ol
S Al L LUS 5 e ¢ gda 53 VO
Grb St AS Ude by e glacade J 25
5935 s 5 S slaiades laas y old
L slaws JalS o ys) 5, glacade o3 5
Goacae 40T dals 4 S § plale 03 58
1 planit \ el Sl ezl L
x N (V daly)

WCE =

J =S o), (Weed Control Efficacy) WCE

L oS =SA S Gde dsan o glacads
B ) raciae e T O S 50 5 pcile 03 5
odd ilan DS 53 5 palale 0n gl 5 L oSS
Laasls Sy dom o 45 wdde J guame Soils
LS sl 5 45§l S o5l gl s plol
o P Camnd )l (Polal Ol LG eV W o
Sl plasil adls JICules by O S a0l
S sy cails 5, Shae 5 i 3 Shas o
SLaas 5 B Sl oy ST 8 1S e Sl e
N3Y) V:_”B bl p e ld Ll Sl 5 4l
o gl L;u(‘\.u\ J.(é.i_.:} O)s = 4ls Sas
slie g il oly an ol dnlee Ao )3 O 50
cla.n 23S 55 05T Sl esliul L Laesls u:il_:.a
s LT Glads oo s (aL.?;Z\ Aoy S5 Jle|


https://agrobreedjournal.ir/article-1-1407-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 |

VP F Sl o) ;,L.,_:A‘,.w,;ﬁ.u?ﬂo\ﬂ\gp\,jpb4{,:;"

et (g 5 ig—’-‘f« Jol—a ol il S
(Lactuca serriola s> s saLS «(G. aparine L.)
«(Hordeum spontaneum K. Koch) s 55> ¢L.)
—a—le 5 (Glycyrrhiza glabra L.) Ol p i
4> (Polygonum aviculare L.) L_oaa

.(Afandideh et al., 2021)

«(Conringia orientalis (L) Dumort) 5 j_f ~
¢ 4> J> = (Cardaria draba (L) Desv.) ¢Ss |
b 5 (Ahmadi et al, 2016) i 5K K
(Turgenia latifolia <SS gl «(G. tricornutum Dandy)
¢ (Cerastium dichotomum L.)'@_u\_:\.u(L.) Hoffm)
(Ahmadi, 2022) 4> (Lathyrus aphaca L.) , =
»pde ol S C I e glalale

U’“"\p ae ) e old edaliv ;JL&)JA LQLA;,G.LG—Y djv\?'

Table 2. Observed predominant weeds in lentil field
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Table 3. Mean comparison of plant density and dry weight of weeds in lentil plant density treatments

32 days after seed sowing SIS ) w5, MY 48 days after seed sowing S e 59, FA
Weed density.m? 5 » clacie 515
e S5 oS15 Saskale S Sesdip Ses Yy 5 F Spsale 5§ Gesdip (S Ys 5 K
Lentil plant density.m? Total Wild mustard  Wild oat Iranian knapweed Total ~ Wild mustard Wild oat Iranian knapweed

200 20.1(71)b 70(72b 46(62b  4.0(65)b 152(8L)b 16(G0b 54(66)b 3.1(56)b

133 28.3(100)a 9.6(100)a 7.5(100)a 6.1 (100)a 18.7 (100)a 3.3(100)a 8.2(100)a 5.6 (100)a
Weed dry weight (gm?)  ;» clacile oSest 0135
200 48(63)b 13(66)b 15@5b  1.0(73)b 584 (70b  9.3(56)b 23.2(65)b 13.9(66)b
133 7.6(100)a 2.0(100)a 3.4(100)a 1.4(100)a 83.0 (100)a 16.8 (100)a 35.8 (100)a 21.3(100)a

£yl 6)133‘&»;);&74.@):@;]&%6@):‘5{}3 OjdjTJLw‘ﬁ‘Mﬁ{%ﬂ;’}j?é')\}S&“ﬁp‘bﬂﬁ)}
MW}JWﬁ(G-}AJZAJ}A}ﬁY" 4-'1\Wv—f'ﬁ)}%})‘};w&‘)sﬁ‘jtA}i'}}lu\&‘
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
Numbers in parentheses represent herbicide efficacy (percent in 133 compared to 200 lentil plant.m?)
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Table 4. Mean comparison of plant density and dry weight of weeds in weed control treatments

32 days after seed sowing

S A S, VY

48 days after seed sowing

) A s, FA

Spsale S s ds s sy SV i SA sl 5 s de S sy SV ¢S
Total Wild mustard Wild oat Iranian knapweed Total Wild mustard Wild oat Iranian knapweed
Weed control treatments ;s clacale J =57 sls s Weed density.m o sl (S5
Twice hand weeding (als) gws s sb s> 2.6 (96)e 0.6 (96)e 2(89)e 0.0 (100)d 0.6 (98)e 0.0 (100)c 0.0 (100)e 0.6 (92)d
Once hand weeding s s e 36.0 (40)b 8.0 (48)b 11.3 (39)bc 9.3 (36)b 24.8 (38)b 2.0 (80)bc 10.1 (30)ab 7.3 (15)ab
Trifluralin+ Imaztapir bl ol 8.6 (86)de 2.0 (87)de 3.3 (82)de 2.6 (82)cd 6.9 (83)de 0.6 (93)c 2.2 (84)de 4.0 (54)c
Trifluralin+ Weeding oa+odly b s 15.3 (75)d 5.3 (65)b-d 4.6 (75)de 2.6 (82)cd 10.8 (73)d 1.3 (87)c 4.1 (70)d 3.3 (62)cd
Pendimetallin+ Imaztapir bkl +odie g 24.6 (59)C 6.0 (61)bc 7.3 (61)cd 4.6 (68)c 18.0 (55)c 0.6 (93)c 9.3 (33)bc 4.6 (46)bc
Pendimetallin+ Weeding o tode g 35.3 (41)b 8.6 (44)b 13.3 (29)b 5.3 (64)c 25.3 (36)b 4.6 (53)b 8.6 (38)bc 6.0 (31)a-c
Imaztapir bk 10.6 (82)d 2.6 (83)c-e 6.0 (68)de 1.3 (91)d 9.3 (77)d 0.6 (93)c 6.0 (57)cd 0.6 (92)d
Weed infested control (1) 5 acde 40347 60.0 (0)a 15.3 (0)a 18.6 (0)a 14.6 (0)a 39.8 (0)a 10.0 (0)a 13.8 (0)a 8.6 (0)a
Weed dry weight (g.m?)  ; » glacale oo 055

Twice hand weeding (dals) (zws s DL s> 1.4(89)e 0.3 (91)c 1.1 (74)e 0.0 (100)c 2.6 (98)c 0.0 (100)c 0.0 (100)e 2.6 (92)d
Once hand weeding s s ke 9.3 (31)b 2.9 (15)a 3.0 (31)b 2.2 (43)b 110.1 (37)b 15.3 (65)bc 42.3 (45)b 28.1 (15)ab
Trifluralin+ Imaztapir bl ol 2.6 (8l)de 0.3 (89)c 1.5 (64)cd 0.6 (85)c 28.1 (84)c 3.2 (93)c 8.0 (90)de 16.8 (49)b-d
Trifluralin+ Weeding seatodbe s 3.9 (71)d 1.3 (62)b 1.5 (64)de 0.5 (85)c 36.9 (79)c 8.0 (82)c 15.9 (79)c-e 10.8 (67)cd
Pendimetallin+ Imaztapir bl odie g 7.0 (48)c 1.7 (50)b 2.7 (37)bc 1.2 (69)bc 76.2 (56)b 4.6 (89)c 35.6 (53)b 20.1 (39)a-c
Pendimetallin+ Weeding ostode gy 8.5 (37)be 2.8 (19)a 3.3(23)ab 1.0 (73)bc 104.0 (40)b 25.9 (41)b 32.0 (58)hc 8.5 (37)bc
Imaztapir ekl 3.1 (77)de 0.3 (89)c 2.3 (47)b-d 0.4 (90)c 32.8 (81)c 3.1(93)c 25.6 (67)b-d 2.6 (92)d
Weed infested control (W) 5 acde 40347 13.6 (0)a 3.4 (0)a 4.3 (0)a 3.9 (0)a 174.6 (0)a 44.3 (0)a 76.6 (0)a 33.1 (0)a

L (513 e 3 A ys ety Sl o 3 S5 0505 T bl gy i 6520 O (1l 47 (gl ile €0 gt a3
Aed Aoy oy (a0 53 G Yo LI (S5 s ) ES ke LIS 5, Je s slas!
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey’s test
Numbers in parentheses represent herbicide efficacy (percent in 133 compared to 200 lentil plant.m?)
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Fig. 1. Relationship between plant density and dry weight of weeds with lentil seed yield, 32 and 48 days after

sowing (DAS), in lentil plant density treatments
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Fig. 2. Mean comparison of plant height and branch.plant? of lentil in lentil plant density and weed control treatments
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Fig. 3. Mean comparison of biological yield and seed yield of lentil in lentil plant density and weed control treatments
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