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Table 1. Observed weeds in the studied lentil field during the first and second sampling stages

(&y0 %0 33 dig2) o515

o o ) - ) Density (plant/m?)
bl eSSl ol sole pb oolgils 9 09%
Persian name English name Scientific name Family Vegetative period Val> e Y al>
Stagel  Stage 2
Ju olyels Borage Anchusa italica Boraginaceae Annual (4L.s5) 1 1
Sa Birthwort Aristolochia bottae Aristolochiaceae Annual (JL.s,) 82 10
Sz e Madwort Asperugo procumbens Boraginaceae Annual (dL.s) 1 0
<y Vg Oat Avena sativa Poaceae Annual (JL.sy) 1 3
S5 e Golden rod Bongardia chrysogonum Berberidaceae Annual (JL.s) 1 0
58 S i8S Hare's ear Bupleurum rotundifolium Apiaceae Annual (L) 20 23
LLls Camelina Camelina sativa Brassicaceae Annual (JL.s) 28 27
Sajl Whitetop Cardaria draba Brassicaceae Perennial (Jlosiz) 226 227
K,5 Safflower Carthamus tinctorius Asteraceae Annual (JL.s,) 53 0
pus 5 Cornflower Centaurea cyanus Asteraceae Annual (JL.s) 9 3
g & o aild Chickweed Cerastium inflatum Caryophyllaceae Annual (JL.s) 2 0
&y il Chickweed Cerastium perfoliatum Caryophyllaceae Annual (JL.s) 33 37
oy ol Lamb's quarters Chenopodium album Chenopodiaceae Annual (JL.s,) 232 0
- < Hare's ear _— . . .
; Annual (L5,
G495 > heS mustards Conringia orientalis Brassicaceae (lsy) 141 89
. Convolvolus -
Sory s Perennial (alou
Sy Sz Bindweed stachydifolium Convolvulaceae (Alosiz) 87 0
Sy Field bindweed Convolvulus arvensis Convolvulaceae Perennial (dlwazz) 157 110
S0 Ay Bermuda grass Cynodon dactylon Cynodon dactylon Perennial (Jluoiz) 1 0
0,6l Thornapple Datura spp Solanaceae Annual (JL.s) 1 0
S Flixweed Descurainia sophia Brassicaceae Annual (aL.s) 5 5
O Gopher spurge Euphorbia rigida Euphorbiaceae Perennial (Jluoiz) 1158 483
ool Common fumitory Fumaria officinalis Papaveraceae Annual (JL.s) 1 0
th e Cleavers Galium aparine Rubiaceae Annual (JL.s) 150 37
s oas gl Cranesbills Geranium tuberosum Geraniaceae Annual (JL.s,) 222 0
Ot Oty Liquorice Glycyrrhiza glabra Fabaceae Perennial (dloocz) 32 25
S Cudweed Goldbachia laevigata Brassicaceae Annual (JL.s) 1 2
=l 9> Barley Hordeum vulgare Poaceae Annual (JL.s) 5 3
o) (s5alS Prickly lettuce Lactuca orientalis Asteraceae (dlusgo) Biennial/JL.s)Annual 22 11
Sl Balangu Lallemantia spp Lamiaceae Annual (L) 9 2
Sk Hen'E)llettE):ad— Lamium amplexicaule Lamiaceae Annual (JL.s) 23 6
A= Peavines Lathyrus spp Fabaceae Annual (aL.s) 57 0
Lgly Chamomile Matricaria chamomilla Asteraceae Annual (JL.s) 142 104
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Continue of table 1. Observed weeds in the studied lentil field during the first and second sampling stages

(&30 yho 3> 4592 o515
Density (plant/m?)

bl eSSl b ol ol oslgils 9 09°
Persian name English name Scientific name Family Vegetative period Y als> o Y al> o
Stagel  Stage2
axig Alfalfa Medicago sativa Fabaceae Annual JL.s,) 1 0
Glas Semitic poppy Papaver umbonatum Papaveraceae Annual (aJL.s) 93 69
Sy, - Picnomon acarna Asteraceae Annual (dl.sy) 95 47
oy can dale Common knotgrass ~ Polygonum aviculare Polygonaceae Annual (L) 207
48,5 Common purslane Portulaca oleracea Portulacaceae Annual (JL.s,) 2
gyl Creeping buttercup Ranunculus repens Ranunculaceae Perennial (Jlsoiz) 1
sty Jos Charlock mustard Sinapis arvensis Brassicaceae Annual (WL.s,) 203 82
ks Johnson grass Sorghum halepense Poaceae Perennial (dluazz) 12 6
. . Biennial (al.gs)

S Western salsify Tragopogon dubius Asteraceae Perennial (dLoxs) 21 10
R Clover Trifolium spp Fabaceae Perennial (dluazz) 1 0
Sz Cow soapwort Vaccaria pyramidata  Caryophyllaceae Annual (JL.s;) 12 11
v Birdeye speedwell Veronica persica Plantaginaceae Annual (JL.s;) 6 0
Sl Vetches Vicia spp Fabaceae Annual (JL.s) 39 20
kTS Rough cocklebur Xanthium strumarium Asteraceae Annual (4L.,) 21 0
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(Papaver umbonatum) sl (Picnomon acarna)
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sdaliw Asghari & Armin (2014) .o_i oo ,0 £FEN)
e sy 0995 Job 4o jmslacile (YL ST aS ws S
SySdee ralS Gl JLis 4 5 3555 Sujelem o Shee oS
JolS J =S salds 4 Cad v 0 AP Jade 4 aily

oS 5 pslacile

ol 50 g 0, Juad dalsl o loy | (a5 g cduasjlis
Myers et al, (2005) .aib was 5,8es 5 it )il ol
b o pearan jragledile YL (ST as asls Gl
9y a8y Jad (b ) @Vl (1B, jLed il oe (Sl 0)90
spide J,uS aace Lol Gaabesl s assl arsls &3
(g o yio 53 A3y dw) o5 sloeST,5 ;o Sorghum  bicolor
(&mrore 2 a5 PRIV 5 (mye e 0 45 1 F) Lawgis

P& ygam Sy 3 03lisnl b puas o Sas g 5 pslacile o155 aluly =¥ Jga
Table 2. The relationship between weed density and lentil yield using stepwise regression

Joe O3Sy pd Sl gl by o o Jleia! Hlade
Model Regression coefficient Standard error Beta coefficient P value
R 218.30 441 0.00
Constant coefficient -
s ol -0.83 0.19 -0.032 0.00
Weed density

S eclacade (S1,5 5009 wace 3, Sles p lo sine i
seslacade olas Hlis eae o, Slee o 1) (5 )lo mxo
=5 OLalS b, 095 ibg b gl (l33 L asils s
ksl (Cressman et al., 2011) aws )3 356 cos |,
995 Sl 53 g (ele plyear Wl o0 5 yacile (oS
Giambalvo et al., ) o4 8, oL 0 Jg zals el
(2010

sreglacide iode gl ae e (ulidl (IS b
5 =<y ol (riwgd Jlad oliais (ralS osly o
asls Jlos a 1) o,Slee Culyd [0 g juwesd il dsei)o
e a5 230,5 y,155 Cierjacks et al, (2016) .ol
cde Sz (59 9 Jomame 3, Shes Ol (25 S (ke
Esfandiari & Hashemi Jozi (2005) .s,ls 5425 ;5,005
male L cols, s as, o Ve B Lugd o ,Slee ralS 50
o lilan as st ol (b Lagl oss S o)1 el
S YA sgam o placale Sz (55 Gl p S 5kS
W M'S)L.ib 3o Jyw .)JSJ..o&

Wad Bd> Jaw 3l cplpls e peae 0 See o s Sl sl jreslacale gl

Lol (S ojlail axrly Lwlul y juiie 12y 0aiBOLES ygams S 5 gy

St i calisee olaw ;8 00l Jia i Hlade ojlaibin] Gzl i) le sUas
ol 00 Jis (gl yurie 4 bgs po slael o5l gl T 50 4 00 ailiwl gy 1L po

The weeds height did not have a significant effect on lentil yield, so removed from the model.

Regression coefficient: represents the coefficient of each variable based on their unit of measurement.

Standard error: The standard deviation of the predicted value at different levels of the independent variable

Beta coefficient: Standardized coefficient where the difference in the size of the values of independent variables is modified.
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Table 3. The relationship between weed dry matter and lentil yield using stepwise regression in the second stage of

sampling
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Table 4. Relationship between Smith & Wilson evenness index and Simpson diversity index and lentil yield in the first
stage of sampling using stepwise regression
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Fig. 1. Spatial distribution; A. Lentil yield, B. Smith and Wilson evenness index and C. Simpson diversity index
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Introduction

Lentil is one of the most important legumes in rainfed and irrigated cultures, which is sensitive to weeds
due to its low density and growth rate in early stages of growth. Therefore, lentil weed control is essential to
prevent crop loss. Most studies of weed and crop competition have focused on mono-species competition,
while generally there is not observed and the multispecies competition effects of weed populations are
important. On the other hand, studies have shown that the presence of weeds in agricultural ecosystems is not
always negative, even the presence of different weed species along the crop with increased diversity and
nutrient cycling can lead to positive effects. Therefore, the knowledge of the effects of presence of different
weed species on a field and the relationship between them is important. In this study, the relationships
between weed communities in a lentil field and the effect of diversity indices on lentil yield were
investigated.

Material and Methods

This experiment was conducted on one of rainfed lentil fields of the Agricultural and Natural
Resources Campus of Razi University in Kermanshah during 2016 growing season. Systematic sampling
was performed in two stages (before flowering and before physiologic maturity) to record weed density,
height and dry matter as well as lentil grain yield. In addition, weed diversity and evenness indices (Shannon
Weiner, Simpson, Smith and Wilson and Camargo Indices) were calculated using weed record data. The
relationships between weeds and lentils were extracted by stepwise regression using SPSS statistical
software V.20 and the spatial maps of weeds and lentil diversity were drawn using ArcGIS 10.2.2 software.

Results and Discussion

The results of this study showed that a total of 45 weed species were recorded in the first stage of
sampling and 28 species in the second stage of sampling. Recorded weed species in the studied lentil field
were according to the important weed species of lentil farms in the west of Iran. So that, Brassicaceae,
Asteraceae and Convolvulaceae were most frequented families, in addition, the most of the recorded species
were broadleaves and the narrow leaves did not have much frequency. The results also showed that lentil
yield was significantly affected by weed density and dry matter in the first and second stages of sampling,
respectively. It has been stated that the high density of weeds during the vegetative period decreases
biological yield and subsequently grain yield of the crops. Researchers also reported a negative correlation
between yield and dry weight of weeds. The results of the effect of weed population evenness and diversity
on lentil yield in the first sampling stage showed that Smith and Wilson evenness index and Simpson
diversity index had a significant positive effect on lentil yield. In the study of, also there was a significant
positive relationship between yield and weed diversity indices. However, in the second stage of sampling
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weed evenness and diversity did not have a significant effect on lentil yield. The study of spatial maps of
lentil yield, Smith and Wilson evenness index and Simpson diversity index showed that the lentil yield was
spatially correlated with weed evenness and diversity. In areas with low lentil yield, weed evenness and
diversity were also low and in areas where lentil yield was high weed evenness and diversity were also high.
This suggests that increased diversity and evenness in the fields can reduce the negative effects of weeds on
crop yield.

Conclusion

It can be concluded that the presence of weeds in the first and second stages of sampling led to
decreased lentil yield, while the weed diversity and evenness had a positive and significant effect on lentil
yield. In fact, by increasing the diversity and evenness of weeds and increasing the positive and negative
interactions between them with other organisms, it seems that there was a positive effect on the lentil yield.
In fact, increasing the weed diversity and evenness in farms could results in a fairer division of resources and
less damages of some weed species on yield. The spatial distribution of the weed diversity and evenness, and
its comparison with lentil yield showed a positive spatial relationship between increasing the weed diversity
and evenness and lentil yield. Hence, increasing knowledge about weeds as well as their relationship with
crops can reveal the positive aspects of weed presence in farms and, consequently, better weed management
by increasing awareness in this field.
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