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Evaluation of the effect of spatial distribution of weeds on seed yield of lentil
(Lens culinaris L.) in rainfed conditions
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Table 1. Physical and chemical properties of the soil of experiment site
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Texture Clay (%)  Silt (%) Sand (%)  Organic carbon (%) N (%) pH K (mg.kg?) P (mg.kg?)
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Fig. 1. General view of the experiment site and systematic sampling
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Table 1. Regression relationship between weed density, canopy cover, plant height of weed and seed

yield of lentil (first sampling)
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Model Regression coefficient  Standard error  Beta coefficient P value
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Fig. 2. Spatial distribution map of weed density and seed yield of lentil
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Fig. 3. Spatial distribution map of weed canopy percentage and seed yield of lentil
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Table 2. Regression relationship between weed density and weed dry weight and seed yield of lentil

(second sampling; physiological maturity of lentil)

Jte Osee S5 b e sl e ezl lade
Model Regression coefficient ~ Standard error  Beta coefficient P value
Constant coe;ii;:?lf 214.707 5105 i 0.000
Weed a:n;;:;‘*‘ o< -0.488 0.501 0.075 0.331
wa d‘ijf;‘r*;a:;;’ 25 -0.247 0.099 -0.193 0.013
= s 4l 3, Shes (a8 (il 5 35 glacade oS is 0 4 by e il

&L—>j)jd\——-_{)‘—<r‘ (a Jﬁ_&) -L—.OT&:»——M.’L_J
swaii b5, 55 (Makarian and Rohani, 2014)

J;l;ou&wMUbJJSL&u&LgQTL;_:B
S slacade oS ias Oy op b 4S5 LLE s



"VFS10) TR Olen 5 0L 8 5 5SS s p slacale K ST, 1 b

‘ﬁjéJ}-&ﬁUJ}ﬁﬂ‘ﬁ)debJﬁq&
(35 gm0l o glalale sl S bl s
Ll Olen 55 ol 5 030 i mle 6l o5

.(Milberg and Hallgren, 2004)

ke 4ils 3 ‘,:/-L.; N
Seed yield of lentil (g.m2) A

15.22-133.2
133,21 - 167.51
167.52 - 186.87

1 186.88 - 200.07
B 200 08 - 214.14
I 214015 - 269.57

0 30 &0

120 Meters
+ 4

"

4S5 S 3158 as5e 53 5 (-Uf 3 Shee S
Gbie (6350 6 puS il 208 s Slas (Il bl
g fde 5 slale ¢S 0y S 5 L
S lacade o355 Co (S 5 w5 3
S o Sl age sl

S ckecale S s N
Weed dry matter (g.m2) A
11.23 - 23.42

23.43-3053

] 30.54 - 37.23

I 37.24 - 44.95 @
I 44.96 - 63.02 =
P @ P
' 0 & 120 Meters

........

e 415 5 Shas 55,8 glacale ¢Sis o;,@&cj,:ujs—oﬁ;

Fig. 5. Spatial distribution map of weeds dry matter and seed yield of lentil

Lebsn (SLa ot 3l S 00 L S slacule
e 5 480 53 b S ale C"‘}ﬁi;{‘@)ﬁ
4y o pite ) p Sacale S K6 m5 5
b5 o 45 55 on e OS5 n slaale
33 gbadale (1S 28T 5 AT el
238 S LT Sl 4 5 Lol 42 o o
33 i S (6 S ile gLeMbl asl )l 4
ol 03 el 3 p slacle 5 25 0lE Sl past
DSy i 5l eslitul 45 As esls 0L G
SOl S Ol i sl ol i Al g e
S sbacale 5 ooly; oS a4 by e sla el
35 slacale GlaSS S| L a5 Ll
(#1050l o La0T Dol 3l amss 53 5 4050
o dT GlaaSS LS b el o s Jlas!
oS 5, s (i3l oo Ll o0 5 m slacile
S 5 L35 0 gz o e Sl sLlse (25
O e 3 56 gl S5 IT 0l filis 4 3

Aol azils ol jen 4 |y ba 1S Cale

Y EA

S 5 dmi

Lo )3 by oS5 oS sl QL bl Gl ol

shelse 5l slacile oS 035 5 i U
Jgmamen 3, Shas i e ialS Esl aS wiun
S 1> g0 4 by o ol sl L gl oo ke
oS sl edyl L;)\ajc\s,gjnf.sl;ouup.s,‘),\
s S S 5 a slacale slaas g o]
(s il 3, Shes o T 0t s sla s Ls
12 sz 53 25 LT il U 5 45 oS5
Lgu_ng&;s-oj,@;;,;,uuﬁg\uw;
ool als 3, Shes 2alS 3 0liS s fole 8
23 e ls 3 See 1alS o 5ls Ol uls 3 g
G )3 | (s DL 45550 s LIS
0355 =iz, g5 A 4l 51 oS 5 a8 o ke
Coglite s Jguames Oljme 5 5 slacale oSist
Jlasl OLSGl W0l 5 oo g5l (| sl s
de )i Ciltue Gl and 53 O b ol &y ke

@\S‘Ci).}:\-f%a—”tldigﬂv\_A)J.b)jTrhb_éb



VAL Blls oY o5lad cp 53 5 Ty il 011 215 ke 4 8"

References odldiul 350 2l

Ashrafi, A., M. Banayan.Aval and M. H. Rashed.Mohasel. 2004. Spatial dynamics of weed populations in a
corn field using geostatistics. Iran J. Field Crops Res. 1(2): 139-154. (In Persian with English abstract).

Bagheri, A., M. H. Rashed Mohasel and P. Rezvani Moghaddam. 2014. Effect of crop rotation on spatial
dynamic of Fumaria vaillantti and Polygonum aviculare. Iran J. Field Crops Res. 12(2): 178-188. (In Persian
with English abstract)

Bagheri, A., M. H. Rashed Mohassel, P. Rezvani Moghadam and M. Nasiri Mahalati. 2010. Evaluation of
spatial distribution and weed dynamics in a wheat field. Iran J. Field Crops Res. 8(4): 646-657. (In Persian
with English abstract)

Blackshaw, R. E. 2005. Nitrogen Fertilizer, manure, and compost effects on weed growth and competition with
spring wheat. Agron. J. 97(6): 1612-1621.

Brim-DeForest, W. B., K. Al-Khatib and A. J. Fischer. 2017. Predicting yield losses in rice mixed-weed
species infestations in California. Weed Sci. 65(1): 61-72.

Cierjacks, A., M. Pommeranz, K. Schulz and J. Almeida-Cortez. 2016. Is crop yield related to weed species
diversity and biomass in coconut and banana fields of northeastern Brazil? Agric. Ecosyst. Environ. 220:175-183.

Erman, M., I. Tepe, B. Bukun, R. Yergin and M. Taskesen. 2008. Critical period of weed control in winter
lentil under non-irrigated conditions in Turkey. Afr. J. Agric. Res. 3(8): 523-530.

Esfandiari H and S. H. Hashemi Jozi. 2002. Effect of plant density and herbicide application on weed control
in bean. 7" Iranian Congress of Agricultural Sciences and Plant Breeding, 5-7 Sep. 2002, Seed and Plant
Improvement Institute. Karaj. (In Persian with English abstract).

Fahad, S., S. Hussain, S. Saud, S. Hassan, H. Muhammad, D. Shan, C. Chen, C. Wu, D. Xiong and S.
Khan. 2014. Consequences of narrow crop row spacing and delayed Echinochloa colona and Trianthema
portulacastrum emergence for weed growth and crop yield loss in maize. Weed Res. 54(5): 475-483.

Gerhards, R., D. Dicke and H. Oebel. 2005. Testing and analysing decision rules for site-specific weed control in
malt barley (Hordeum vulgare L.) using a geographic information system. J. Plant Dis. Protec. 112(5): 447-456.

Heisel, T., A. K. Ersbgll and C. Andreasen. 1999. Weed mapping with Co-Kriging using soil properties.
Precision Agric. 1(1): 39-52.

Koller, M. and W. T. Lanini. 2005. Site-specific herbicide applications based on weed maps provide effective
control. California Agric. 59(3): 182-187.

Lehnhoff, E. A., Z. J. Miller, M. J. Brelsford, S. White and B. D. Maxwell. 2013. Relative canopy height
influences wild oat (Avena fatua) seed viability, dormancy, and germination. Weed Sci 61(4): 564-569.

Liebman, M. and E. Dyck. 1993. Crop rotation and intercropping strategies for weed management. Ecol. Appl.
3(1): 92-122.

Liu,Y., J. Lv, B. Zhang and J. Bi. 2013. Spatial multi-scale variability of soil nutrients in relation to

V€4



"VFS10) TR Olen 5 0L 8 5 5SS s p slacale K ST, 1 b
environmental factors in a typical agricultural region. Eastern China. Sci. Total Environ. 450:108-119.

Makarian H and R. Hosseini 2010. Spatial distribution of weeds and its effect on wheat (Triticum aestivum L.)
biomass. J.Crop Prod. 3 (4): 31-47. (In Persian with English abstract).

Makarian, H. and a. Rohani. 2014. Determination of weed spatial distribution based on damage threshold in
two winter wheat (Triticum aestivum L.) fields in Shahrood region. J. Plant Prod. Res. 21(3): 51-73. (In
Persian with English abstract)

Milberg, P. and E. Hallgren. 2004. Yield loss due to weeds in cereals and its large-scale variability in Sweden.
Field Crop Res. 86(2): 199-209.

Mohammadi, J. 1999. Study of the spatial variability of soil salinity in Ramhormoz area (Khuzestan) using
geostatistical theory Il. Cokriging. J. Water Soil Sci. 3(1): 1-8. (In Persian with English abstract)

Myers, M. W., W. S. Curran ,M. J. Vangessel, B. A. Majek, B. A. Scott, D. A. Mortensen, D. D. Calvin, H.
D. Karsten and G. W. Roth. 2005. The effect of weed density and application timing on weed control and
corn grain yield. Weed Technol. 19(1): 102-107.

Rajcan, I., K. J. Chandler and C. J. Swanton. 2004. Red—far-red ratio of reflected light: a hypothesis of why
early-season weed control is important in corn. Weed Sci. 52(5): 774-778.

Sarker, A. and W. Erskine. 2006. Recent progress in the ancient lentil. J. Agric. Sci. 144(1): 19-29.

Saxena M., K. Subramanyam and D. Yadav. 1976. Chemical and mechanical control of weeds in gram (Cicer
arietinum L.). Pantnagar J. Res. 1: 112-116.

Schroeder, J., S. H. Thomas and L. W. Murray. 2005. Impacts of crop pests on weeds and weed-—crop
interactions. Weed Sci. 53(6): 918-922.

Seyed Jalali, S. A. and M. Shorafa. 2016. Application of Kriging and Cokriging in predicting wheat yield
using principle component analysis. Sci J. Manage. Sys. 9(2): 213-224,

Siah Marguee , A., M. H. Rashed Mohassel, M. Nasiri Mahallati, M. Banayan Awal and H. Mashhadi.
2006. Evaluation of spatial variation of weeds and their response to imposed managements in a sugar beet
field in Mashhad. J. Water. Soil. Sci.. 10(3): 361-374. (In Persian with English abstract)

Song, J. S., J. W. Kim, J. H. Im, K. J. Lee, B. W. Lee and D. S. Kim. 2017. The effects of single and multiple
weed interference on soybean yield in the far-eastern region of Russia. Weed Sci. 65(3): 371-380.

Thorp, K. R. and L. F. Tian. 2004. A Review on remote sensing of weeds in agriculture. Precision Agric. 5(5):
477-508.

Walter, A. M., S. Christensen and S. E. Simmelsgaard. 2002. Spatial correlation between weed species
densities and soil properties. Weed Res. 42(1): 26-38.

Yenish J. P., J. Brand, M. Pala and A. Haddad. 2009. Weed Management In Lentil. In: Erskine, W.,
Muehlbauer, F., Sarker, A., Sharma, B. (Eds.), The Lentil: Botany, Production and Uses. MPG Books Group,
Wallingford, UK.

\0.



VAL Blls oY o5lad cp 53 5 Ty il 011 215 ke 4 8"

Evaluation of the effect of spatial distribution of weeds on seed yield of lentil
(Lens culinaris L.) in rainfed conditions

Zargarian, N.}, A. R. Bagheri?, 1. Nosrati® and F. Mondani*

ABSTRACT

Zargarian, N., A. R. Bagheri, I. Nosrati and F. Mondani. 2020. Evaluation of the effect of spatial distribution of weeds on

seed yield of lentil (Lens culinaris L.) in rainfed conditions. Iranian Journal of Crop Sciences. 22(2): 140-151. (In Persian).

Weeds are one of the most important factors in reducing yield in legumes crops. Therefore, awareness of the
interaction between weeds and crops as well as identification of their spatial variation pattern in the field is
important. To investigate the the effect of weeds on seed yield of lentil, and also to study the spatial distribution
pattern of weeds under rainfed conditions, a field experiment was conducted in research field of agricultural and
natural resources campus, Razi University, Kermanshah, Iran, in 2016. Systematic samplings and measuremnts
weeds characteristics (density, canopy percentage, height and dry weight) and lentil (canopy percentage and seed
yield) were carried out in two stages; pre-flowering and physiological maturity of lentil. The relationships
between weeds and lentil were studied using regression and maps of weeds and lentil traits using Kriging
interpolation method. The results showed that by increasing the density and canopy percentage of weeds from 0
to 10 (plants.m? or percentage), the seed yield of lentil decreased by 6.2 and 6.7 g.m?, respectively.
Furthermore, increasing weeds dry matter from 0 to 10 g.m? led to a decrease in lentil seed yield by 2.4 g.m=2.
The spatial distribution maps also clearly showed the spatial variations of seed yield under the influence of
weeds. In conclusion, the results of this study showed that spatial maps of weeds and lentil traits distributionas
well as conventional statistical methods are complementary and accurate method for better understanding of the

relationships between them.

Key words: Competition of weeds, Geostatistics, Legumes, Lentil and Yield loss.
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