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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 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
A 03 ke G WY 5 Y ;.,.;J;.u'. ,|:|
PR+HW U jlel+ ey PRHIM o s+ 315 5606 5 TFHHW b lot+ 30 e 5 THHIM s o s 5SS AHW (s 5 0L 55 2HW
5o slacale 4 e JT:Weedy b5t M o s+ ke g
O , .; 200 and 133 lentil plant density, respectively
2Hw; twice hand weeding, 1Hw; once hand weeding, Tf+Im; Trifluralin+ Imaztapir, Tf+Hw; Trifluralin+ weeding, Pn+Im;
Pendimetallin+ Imaztapir, Pn+Hw; Pendimetallin+ weeding, Im; Imaztapir, Weedy; weed infested treatments

o)


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

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

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

3 ey DL b s a5ls 3, Shes 45 Sl
ol acade 5l gole Hlad b g)ls gme D
(Erman et al., 2004; Mohamed et al.,, 1997;
slacdle sws 9 5Lgs Lhungdim et al., 2014)
30 fge esle 0 8PP gyt a5 0
o 55 o5la rj_fmwd:w,‘;ﬁ)ﬁu;@u()u&a
asle c;f VYo i g mm) Sads (G o
glacale J 8 53 1) an o g QLSS 530 5o
(Ahmadi et al., 2016) Lz sls ude 5, Shes 5,2
Pl sy S Ll Uo e o ol o 518
oS 00) mlilesl +OES 530350 e3le p 510
ol m glacale Sge J ST L GBS 53 S ol
.(Mohamed et al., 1997) ds _wde 5, Shes ! 53!
SLSa 3 e esle 8 V0) pslel S Cade
i) s 3 U (5 S
(MQ})}V.{\HJ':&\_(A_.;):V\}\
e (S35 (55 mel S DI AB6 ¢ s lacile
3 s—eps,—S (Ahmadi et al., 2015) >,
5 e (Karimmojeni et al., 2004) ol ,LSea
3 st 5 s plaegdy sl S e le
flanadls Jieosmly e jpa slacide J x50
4wl g (Erman et al.,, 2004) Ola,l 45" Jl> 55
oS Cade g3 ol O3 s (Ahmadi et al., 2015)
OLLSen 5 s lasls o pllae 51 A3 1
Slis op i a5 A ils bl (Sadig et al., 2002)
&Amdvui&))utﬁ:j)lfjaw.&ﬁbsﬂw
als :JSLJ« .J_ATC,_M..\.:&:H)}_EL;JJ\{A“;.LEA):
Sosbe 5 slafS e B e Losle e
S odlme sy 5 s L e sy
Sacade jlgole s L g)ls e Dl
Yo s WYY OAVY OMA S ja ) sl
DY oI55 el o 5 a5 (OESSs 5s 0 S5LS
03 3T dals & s 41> 5 Shae (o y3 #F 5 FV

wuo\asj_ilw}ggﬁ.x_im&;tﬁmgwj

oY

YeX$/) s ails 5, Shas Hldde o 2 b
e S ¥ (S5 5 OLSss s p 84 LS
3 kel + ol s dig 5 5 s HLss Gl sles
AN GLSa 3 8 LS YY) 0T Jlie o 28
jtfju)auﬁw\‘rf\ﬁ):(ﬂl_(up
3ot Gacide o os JT sl les
sbale fabeles (ST 4 odalie o s JbeS
GLanS1 5 53 ke Sls 5, Slas alS sl n
o)AV 5V S Sa) mpa e 55 6 VWY 5 Y0
A (oS5 Olen s 5 pcals Sl oole Loyl 4 S
L el layles s ails 5 Shas el (¥ Jif»)
Mg b paraads adex Sl (e 4§ p lacale
slacade llala Jsa ph g, b 4 6 5mm 5
Slacide Sol) (o 53 olS (glp mlie 35008 (50
(i g S g 0355 S Mo S pns 550
S g 53 CME sl 05 4 03 Shas (g1l ialS
Sy Sy ede 4y .sjgl.‘..o SalS e co
JSal Gl g OLelys ide 53 5 slacnde
4> (Hodasefat et al., 2024) d_s 55 #A OMS Ol
(Karimmojeni et al., 2005; o ,5V+ Lo GJS
iS55 5 4 « Karimmojeni et al., 2015)
SO i olTe & 3 0)le 5wl cosuly
3> «(Mousavi and  Ahmadi, 2010) s> YY
SOV & _99’\’%,?4.: .31_3-\'(:}_;)3 ASl:m.ang.&f
sliile S 55 ((Ahmadi, 2022; Ahmadi et al., 2016)
L Y0 .5 5 > «(Taherabadi et al., 2017) Ao, VY
Voo By s o (Tepe et al., 2005) o s 7V
dw 3 A LS ¥ Oa,) s (Halila 1995) o0 s
ol T iS5 «(Al-Thahabi et al., 1994)
Ji,155 (Mohamed et al., 1997) dws ;3 AF b 3l yur
Ll 0
bt 5 (SOLSe =S sla g ¢l
Cel gl by pud 2alS L e glacale
et S b e e oS 5 S


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

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

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

(ST 53 ke g5 3, Shes Jlulie o il b 5
?'Y’\/“)&ﬂ&ﬁ})\ﬁj}‘-j@f‘;ﬁ))uﬁ""
))w“@‘)b%d}-@ﬁj()ugh)br;}l;
S L s e Dbiss Limn e 5o G5 Yo oS5
OLSS 53 ¢ 8 oS YY1 U jlel+ ol s s 5
AN/ ) s 5 5 S i o a8 Al ol
2505 S XYY il s S 5 (S 3 0 S5k
3 g e 53 4 WY S5 s e (LS
somra ol G acade e T glasles
Mcugs).ummw;w,,p&
33 ke 5 VYT 5 Y Lgl_avf\j)_sjjadbgﬂf—
Cu:)‘dwﬁWﬁ“"&e‘ﬁ‘“‘i%ﬁ“i‘@fﬂ
VF (45 g 5o aLi sldes (sdo )3 YA 5 Y0 2alS s 4 g
Gl )3 AV SVY 5 s, Shas o3 AV
L5 b s 5bd Hled 4 Cd ke @l 5 Shes
S Yo 455 0S5 (65 ekias OLAS Gl )
IS Lol G 53 25 ke o e 53 G WYY
+¢¢J\”_L;‘_;J_:)L‘,::,;4_;|>>J_§L_nb_u;uqip
L. Cbll ey 5Lso L ol e Sop5 50l 5k
Soslial ¢ pde oLE Cams oy Syl 4 4
50355 SIS ol oy sie gl iS Cale
L gt gl S e o 2dl O s
SO sl gy L L gy e sla S Cile
0333 33 52 slacile ) (65 mms Cab J 7S g

Sl S8 e s

S 3! il
ol a5y o slan ) g 3l Al gl
Ol Slalys Jide (6555158 slgr 57 ,m 5 OUS
a3 058 m ol Gl 03 6)es ok Sl
355 h 65l SRl

References

3 035m LS 530 8 o LS AW 5 VFOF (5 sy
s 03T Al a Camid (gm s YA 5 YF 2l 53l
.(Karimmojeni et al., 2004) . UJ:JU_? acade
5 e S 0 s o il 3, e 1
90 mBoles) (sl sy ey O s b p ke
todliegdy byt (o s A ey
s Tl (e 5o R Ul
3 dee )34 AT WY VA S s el
sla iS Calde (3 ,zs (Lhungdim et al., 2014)
AS e U g s s SUSS e SR s) iy
Porrsladide Jaa d S Eoelio gy
> (Karimmojeni et al., 2015) Cul ude Cosly)
ST 03 Gd s ) ey R 52 0 e LS
Gy O e Laslesd o g (LB 1 ey 555 FO
5 Bl 5, F0 53 (Sl s+ ol
s s e bl + e S ey

.(Lhungdim et al., 2014)

& 5 dom

oS5 I L a8 sl 0l b ST el

0535515 urin 3 Y 4TSl e 4
5 s g ad o 53 2 53 5,8 slaile S
S slacale J ST LS o ity il el
3 mUSleal+ oo 5 5 s sLss sles 4 bg e
5 pUSlesl s (s s + 030 s 5 OT Sl g
A e Y vf\ﬁjsa\:}fﬁ«s-uat.\,:,qsﬁcwj\
uﬁ\wg\ﬁjlgﬁmﬁfﬁv‘wxcfﬂ
Gacade J 28 Glajled aslie 53 55 @ g0 e 5
siaiade e dT byl b 50 as g gLl oy it
o0 93 dald Hlas s 4 g g Ll sluw o i

j.:g’u‘)‘w.i‘) c&:.e-j LiJ.:;_L?)LﬁHwa).bLgJJ cLs’l.«u.)

oslawl 3590 b

Afaghi, A., Sirati Sabet, M., Sahmani, M., Khabaz, F., and Bigdelou, A. 2009. Glycemic index (GI) of Iran’s


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

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

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

free wax honey. Daneshvar Medicine, 16(78), pp.1-4. [In Persian]. https://sid.ir/paper/30538/fa

Afandideh, N., Bagheri, A., Mondani, F., and Chaghazardi, H. 2021. Investigating weed interferences with
yield and yield components of dryland lentil (Lens culinaris) under field conditions. IRANIAN JOURNAL
OF WEED SCIENCE, 17 (1), pp.57-69. [In Persian]. doi: 10.22092/ijws.2020.128215.1354

Ahmadi, A. 2022. The critical period of weed control in rain-red lentil (Lens culinaris Medik.) in Lorestan
Province. Agriculture, Environment and Society, 2 1), pp. 47-52.
https://doi.org/10.22034/aes.2022.327667.1018

Ahmadi, A.R., Mousavi, K., Rastgo, M., and Biranvandi, M. 2015. Evaluation of the effectiveness of
different herbicides on lentil weed control (Lens culinaris Med.). Journal of Weed Ecology, 4(1), pp.55-62.
[In Persian]. https://journals.iau.ir/article_532794.html

Ahmadi, A.R., Shahbazi, S., and Diyanat, M. 2016. Efficacy of five herbicides for weed control in rain-fed
lentil (Lens culinaris Medik.). Weed Technology, 30(2), pp.448-455. https://doi.org/10.1614/WT-D-15-
00125.1

Al-Thahabi, S.A., Yassin, J.Z., Abu-lrmaileh, B.E., Haddad, N.I., and Saxena, M.C. 1994. Effect of weed
removal on productivity of chickpea (Cicer arietinum L.) and lentil (Lens culinaris Med.) in Mediterranean
environment. Journal of Agronomy and Crop Science, 5, pp.333-341. https://doi.org/10.1111/j.1439-
037X.1994.th00184.x

Erman, M., Tepe, I, Yazlik, A., Levent, R., and Ipek, K. 2004. Effect of weed control treatments on weeds,
seed vyield, yield components and nodulation in winter lentil. Weed Research, 44, pp.305-312.
https://doi.org/10.1111/j.1365-3180.2004.00404.x

FAO. 2021. FAOSTAT. Available online at: http://www.fao.org/faostat/en

Fedoruk, L., Johnson, E., and Shirtliffe, S. 2011. The critical period of weed control for lentil in Western
Canada. Weed Science, 59, pp.517-526. https://doi.org/10.1614/WS-D-11-00051.1

Halila, M. 1995. Status and potential of winter sowing of lentil in Tunisia. Proceedings of the Workshop on
Towards Improved Winter Sown Lentil Production for the West Asian and North African. Highlands, 12-13
December, 1994, Antalya, Turkey.

Hanson, B.D., and Thill. D.C. 2001. Effects of imazethapyr and pendimethalin on lentil (Lens culinaris), pea
(Pisum sativum), and on subsequent winter wheat (Triticum aestivum) crop. Weed Technology, 15, pp.190-
194. https://doi.org/10.1614/0890-037X(2001)015[0190:EOIAPO]2.0.CO;2

Hodasefat, O., Mohammadvand, E., and Asghari, J. 2023. Evaluation of some weed control programs for
Kimia and landrace of lentil (Lens culinaris Medic.). Iranian Journal of Weed Science, 19(2), pp. 67-82. [In
Persian]. 10.22034/ijws.2024.363115.1437

Jabini Asli, A., and Doroodian, H.R. 2015. Investigation of plow types on the performance of two cultivars,

Ziba and Marju, in deylaman region. Proceeding of Second National Congress of Development and

0¢


https://doi.org/10.22092/ijws.2020.128215.1354
https://doi.org/10.22034/aes.2022.327667.1018
https://doi.org/10.1614/WT-D-15-00125.1
https://doi.org/10.1614/WT-D-15-00125.1
https://doi.org/10.1111/j.1439-037X.1994.tb00184.x
https://doi.org/10.1111/j.1439-037X.1994.tb00184.x
https://doi.org/10.1111/j.1365-3180.2004.00404.x
http://www.fao.org/faostat/en
https://doi.org/10.1614/WS-D-11-00051.1
https://doi.org/10.1614/0890-037X\(2001\)015%5b0190:EOIAPO%5d2.0.CO;2
https://doi.org/10.22034/ijws.2024.363115.1437
http://agrobreedjournal.ir/article-1-1407-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

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

Promotion of Agricultural Engineering and Soil Science of Iran. Tehran, Iran. [In Persian].
https://civilica.com/doc/520784

Karimmojeni, H., Alizadeh, H.M., Majnon-Hoseini, N., and Paighambari, A. 2005. Efficiency of either single or
integrated application of different herbicides on lentil (Lens culinaris Medik) yield and yield components in
entezari (winter sowing) and spring sowing dates. Iranian Journal of Agricultural Science, 36 (1), pp.209-218. [In
Persian]. https://jijas.ut.ac.ir/?_action=articleInfo&article=17514&vol=1735&lang=en&lang=fa

Karimmojeni, H., Alizadeh, H.M., Majnon-Hoseini, N., and Paighambari, A. 2004. Effect of herbicides and
hand weeding in control of weed in winter seeding and spring sown Lentil (Lens culinaris). Iranian Journal
of Field Crop Science, 6 (1), pp.68-80. [In Persian]. doi: 20.1001.1.15625540.1383.6.1.6.1

Karimmojeni, H., Yousefi, A.R., Kudsk, P., and Bazrafshan, A.H. 2015. Broadleaf weed control in winter-
sown lentil (Lens culinaris). Weed Technology, 29, pp.56-62. https://doi.org/10.1614/WT-D-13-00184.1

Kumar, S., Rajendran, K., Kumar, J., Hamwieh, A., and Baum, M. 2015. Current knowledge in lentil
genomics and its application for crop improvement. Frontiers in Plant Science, 6, pp.1-13.
https://doi.org/10.3389/fpls.2015.00078

Lhungdim, J., Singh, Y., Singh, O.N., and Chongtham, S.K. 2014. Efficiency of different weed control
methods on yield and economics of rainfed lentil (Lens culinaris Medikus). Journal of Food Legumes, 27 (1),
pp.32-36. https://indianjournals.com/ijor.aspx?target=ijor:jfl&volume=27&issue=1&article=007

McDonald, G.K., Hollaway, K.L., and McMurray, L. 2007. Increasing plant density improves weed
competition in lentil (Lens culinaris). Australian Journal of Experimental Agriculture, 47(1), pp.48-56.
https://doi.org/10.1071/EA05168

Meteorological Organization. 2025. Available online at: https:// chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.gilmet.ir/fa/upload/8elbllee/f971bb7d.pdf

Mohamed, E.S., Nourai, A.H, Mohamed, G.E., Mohamed, M.I., and Saxena, M.C. 1997. Weeds and weed
management in irrigated lentil in  northern Sudan. Weed Research, 37, pp.211-218.
https://doi.org/10.1046/j.1365-3180.1997.d01-35.x

Mousavi, S.K. and Ahmadi, A., 2010. Weed population and interference response to sowing date and lentil
(Lens culinaris Med.) cultivar in dryland condition of Khorramabad. Crop Production, 2(2), pp.111-128. [In
Persian]. doi: 20.1001.1.2008739.1388.2.2.8.8

Pala, M., and Mazid, A. 1992. On farm assessment of improved crop production practices in Nothwest Syria.
I1. Lentil. Experimental Agriculture, 28(2), pp.185-193. https://doi.org/10.1017/S0014479700019621

Parveen, K., and Bhuiya, M.S.U. 2010. Effect of method of sowing and seed rate on the yield and yield
components of lentil.  Journal of Agroforestry and Environment, 4(1), pp.155-157.
https://jagroforenviron.com/wp-content/uploads/2018/09/37

Rahbarian, P., Afsharmanesh, Gh., and Modafe Behzadi, N. 2011. Effect of drought stress as water deficit

00


https://
https://doi.org/20.1001.1.15625540.1383.6.1.6.1
https://doi.org/10.1614/WT-D-13-00184.1
https://doi.org/10.3389/fpls.2015.00078
https://doi.org/10.1071/EA05168
https://doi.org/10.1046/j.1365-3180.1997.d01-35.x
https://dorl.net/dor/20.1001.1.2008739.1388.2.2.8.8
https://doi.org/10.1017/S0014479700019621
http://agrobreedjournal.ir/article-1-1407-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

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

and plant density on yield of roselle (Hibiscus sabdariffa) in Jiroft region. New Findings in Agriculture, 5
(1), pp.249-257. [In Persian]. https://sanad.iau.ir/Journal/nfa/Article/1086499

Rohrig, M., and Stutzel, H. 2001. Canopy development of Chenopodium album in pure and mixed stands.
Weed Research, 41, pp.111-228. https://doi.org/10.1046/j.1365-3180.2001.00221.x

Sadiqg, M., Jamil, M., Mehdi, S.M., Sarfraz, M., Gondal, M.R., and Hassan, G. 2002. Effect of various
weedicides on weed control and yield of lentil (LENS CULLINARIS) crop in salt affected soil. Asian
Journal of Plant Science, 3, pp.275-276. https://doi.org/10.3923/ajps.2002.275.276

Sadeghi, S.M., and Abdzad Gohari, A. 2023. Investigating irrigation management in different stages of growth
on the yield and yield components of lentils under different levels of iron nano-chelate in deylaman region.
Journal of Water and Soil Resources Conservation, 12(4), pp.101-111. [In Persian]. doi:
10.30495/wsrcj.2023.69377.11323

Singh, G., Mehta, R.K., and Singh, O.P. 1994. Weed control in lentil under rainfed lowland conditions. Indian
Journal of Pulses Research, 7 (2), pp.132-136.

Taherabadi, S., Ghobadi, M., and Allahmoradi, P. 2017. The critical period of weed competition in lentil
(Lens culinaris Medik.) under Kermanshah condition. IRANIAN JOURNAL PULSES RESEARCH, 7(2),
pp.10-26. [In Persian]. doi: 10.22067/ijpr.v7i2.27152

Tepe, 1., Erman, M., Yazlik, A., Levent, R., and Ipek, K. 2005. Effect of different control methods on weeds,
yield components, and nodulation in the spring lentil. Turkish Journal of Agriculture and Forestry, 28,
pp.49-56. https://journals.tubitak.gov.tr/agriculture/vol28/iss1/7/

Zand, E., Nezamabadi, N., Baghestani, M.A., Shimi, P. and Mousavi, S.K. 2019. A Guide to Chemical
Control of Weeds in Iran, Sixth edition. Jdmpress. 216pp. [In Persian].

Zargarian, N., Bagheri, A., Nosrati, I., and Mondani, F. 2018. Evaluation of multi-species weed interference
with rainfed lentil (Lens culinaris) in natural field conditions. Journal of Agroecology, 8(1), pp.91-105. [In

Persian]. Available online at: https://sid.ir/paper/393086/fa

o1


https://doi.org/10.1046/j.1365-3180.2001.00221.x
https://doi.org/10.3923/ajps.2002.275.276
https://doi.org/10.30495/wsrcj.2023.69377.11323
https://doi.org/10.30495/wsrcj.2023.69377.11323
https://doi.org/10.22067/ijpr.v7i2.27152
http://agrobreedjournal.ir/article-1-1407-fa.html
http://www.tcpdf.org

