Journal of Plant Protection
Vol. 35, No. 2, Summer 2021, P. 217-230

(53)9LaS @aluo g pale) (LS cblis & pis
VIV_TFe o AFer il oY olod 1O il

S.viridis 4 S. verticillata Setaria glauca w‘ew(’-’ 55 aw g bgw B, 015 owyp

IR aliseo ‘5\.4&;:.,..3 BL

| N . #Y . LY T B
Sl deze —TT0L Jae 5 0 U T el agery
\Y"\‘\/~/\/W s"_.ﬁl.ijé C"JU

AMCEVERVAVA 'u;ﬂu.\d_ .ca_')‘:

daS

slocul, qumen o S, viridis 4 S. verticillata Setaria glauca L abs,es 455 aw J316 & bgw (Sl (awyyr Bl s Gimgy oyl
o Sa90 & ko (o lio 5 (55,958 pole oISls Sl 450 3 S 90 Ginlef] 38 sl 5y il ds ol SIS
TNee) palls caiS g (5yn caleligw) VOND @eide FOND :cuslS slacams Jobs Jol sialojl sl ot s plosi] 1,85 ¥ p boluas Mols
i8S )15 duglio 350 o0 b YL 53 005 S5 (clacuns L g3 & 90 jm slacile 1Sy n 5 1800 (ialojl a1 9 391 (50 il 465 5 g
Cmiomed g bgw 4> o 59 9 BME )3 aild 2w 0lS y> ME slaws ¢ e yb a3 dlaws cails 5,Shae Jols ialejl ol 53 (w3590 Slio
0a3Ls g Joos (asls o pogdle 0 dlons S0uS5 L ol )3 )y slaile dony dlass g alins 3las5 oS 2lass gl ¢y Gile 0355
bulyd )3 (€923 )5 V0/0F) bgew &l 3,Sdae S g L (algypd 495w (B) (g5 oy 2 53 &8 31 (LS @l 035 35 oS <
S Coms byl 0365 o) (IS Com (algyed 4565 aw yi 10 bgw w15 iul8l 5 del cowdas (Lgw Lalls ciS) jpm dile I g)le
STy Lgw olS 4531 (LS (algypd 43s5 dw yo Sglite SlapS1)5 4 bgw iy Jood (a3ld (wyp Lz 2 ) e dile alls
S. glauca o ygod 455 duw ol & Cus baw (0B, LUl Lol il 5 exie S. Viridis, S. verticillata S. glauca (1w,s Y0) ool
S.VIridis 665 wS15 (38l L g mMe o b Lgw 3,Slee S, glauca 4545 o515 il38l L 4 0kas 9340 S. viridis < S. verticillata <
LS s 55 52 o515 I3 4 o s RS b (b e 5, ol aallas 258 iy GERlS 45 o 3L by 3 Shas
Caoddy ol (alls CuiS )3 565 dus b 0395 Cam ) g Al 31aw5 o5 s Dl oty Sl el £li5 )| ST g 0B JS0d S (g (sla sl
Ay 0395 Caamg) B )3 (Sld3sS y9)d Culdy 4y s iglite (slaeST5 1 (clgS pw colB)y aS sl i addllae ol 3l oel Cawdy guls el
S. > S. glauCa ¢ jgot &5 as ol e (15 Sl 48 39 syl Sy o0 5,0 slaiile G555 (3 SLtiles] gl g 5 S50 4555
2 S. viridis > verticillata

CublS gl b cale o) Slos «wuld) 1 g0l slaojlg

Al )'L.,Jﬁ_‘;';a “\”]9";;" d365low J“}L 9 CJ)—J» L;bg Cwlio
bgw «2LS (9, 9 S 09y Wy odes @l | (S (V1)
=05 OBLS (5 5008 3l ol oyl il o (Glycine max L)
O 2> Ol ghaw ) gy My a5l g 0950 g e
gy o 4ol ol syl )b 1y ol plie iy, LS

el al3T o8l ¢ pitiadld anly (bls Mol g el 09,5 Ll ¥

Ql)-.’.l ‘)Wls
DOI: 10.22067/jpp.2021.32844.0

LYRUFY

Toke (£)) QLS (ol )y plgsar b il e clacils
g2l op s p ol OlS b oy Js 4 GlalS cpl ey,
BBl sbol 5 Jsase CudsS 5 CueS LialS (oliE ole

pole ol8isly lisly g ceelyj aid )l —wlid)lS (gomeiily cuday =Y o)
Sl b @lio g 5jpolisS

(Email: fa_zaefarian@yahoo.com e X g — i)


mailto:fa_zaefarian@yahoo.com*
http://dx.doi.org/10.22067/jpp.2021.32844.0

VEeo oylinali oY oyl FO wlo (((g3y5LiS zyluo g polke) LS cbilis a4y pis YA

uaes (Brassica napus L.) 318" > Slas )3 digy 051,57 48" 2405
D> (gloses

w15 ORI L &S 905 )15 e gy )3 Cpen
2 S )sbd b (S ja sladile SS9 bgw cdlS
93 & Caad jyp e S ()59 bigw Sl @pe o > S e 1815
Ol syt (ialS (e yio 53 492 B+ 9 ¥+) by 103 0515
CaS g S g Sal38) oy Liges VL o515 )5 (V+) ol
e 9 03,8y oy (295 Ol 4 45 6)9 CdS
Sladig SIS (g 5 4d) e o sbile j0ob Sl 5Tl
a3 o hals ) 5 clacale oud 0a5s,

Al Sy e a2 slacale | S Setaria sp. alagyps
Laylyds 51 (g diold a5 ol ) .l Calises £ )l50 50 bl
5 oeime—e Jl (o (plgyed (V) a—il oo 5w e
oS Cwl oa aslis Lo 5){@)1.3 s slacale ke
a8 Culed gl Mol g Ol ds ©)a8 e LYDa
Wl Sbjee (V) Lad o wl 55 cuols (WY g A) YU o,
o= Job Lok g )35 (VW) lasled g Lo pwg g s low
9 (W) 5bj (SaSTy g (hyiaS ©)38 (1) yde Clgs (W) YL
Sox & e 1> il (gla piScile 4 Conglia (inen
Liges 3le Cilisen sl); Y gasee AJg ys 53 Sloly3 Mt
o™ (Hordeum vulgare) ¢ (Triticum aestivum L.) puS
4> g Brassica napus) 13 LS (Linum usitatissimum)
V) el oais (Zea mays L.) «,> 4 (Medicago sativa)
S8l 3l ax oy FO 90393 3b; ylews S. Viridis 4565 My sy
2 @2Vl Jl—w ) My Gy pizmen WS Mg )h Wi
XS 355 oL 52 53 )3 34000 3] iy b blgi o oLy 4 gy
sleSLs o 50 S verticillata 4 S. glauca sladaseS .(V)Y)
03D ik Sk 5 (o yme ) Ll aS el g Al co 50
oAdS 0 )5S g 03)559 b SaS B )3 (658 Slgl S 9 355
1) Wyl

<oy LUl SRl s & g 53 cslio digy 0815 s
Sgee S 90 @l jl ding odlaiwl 4y g 50 slacile |
Copdo Cuodl & angi Ly 500 (b jl g 035 o0 4l 5Shes
cile drg BB olo)lud g bgw Jyaze Mg )3 5pn slacile
ciliseo (slaeS15 8l (s B b 35 ol coabgypd jn
A5 plosl olS cpl (ol)5 lagasls p (algyes 50 il g Ly

L 95 9 319

Tl B s as e lad > SIS ©pg oty ilejl
ol g0 odlewl 5y50 S s sl H1,ST A jd Bolay DS

ol B9 el ez ol 0051 sl izzan 5 ol s (05,
Py &l p ok Ve ey 5l lauagie oo 4y (VA) il gl
Ve lgls) dbus oSS VF 5 (s29) p)SokS WA big—u (229,
¢L9_~u B3 slacale d9>9 (Y&) ..\J‘Lgo Cwddy (Q"bﬁ)—’ Aoy
Sbadile o515 4 GEals ol Gl g w230 (L)) 4 5 Shos
Ligw Ol sloazmals )l (S Jgmame 30y (galsyo g 50
Cald) Byl oy 3By &S 50 slacile I gyl b Al o8
a1y Cua] i i )90 cpl )0 jyp slacale x8> U LS
sy aale obla boss ey shgw b 05 bl pisren
pas Sl 40 Law 3 Slas (o) d ALY Lials 1 S b y5)l58
olS > Slas yials cadds 3 (V) adl o 5 yladdle s
sbdile g jl w18 mlie jl (olitel wow o 20 (2,5
Ny g8 balyB g 5 dile (olhj olS g9 4 &S Coil o
oS L 5 slacale culdy sgos By cali b plpls o)
2ol 1y el e slabey e dn lsid oo
S o

GBS glaial )3 35290 Laily) cn Fate 5l (S lpea il
2 AL Canar 53 Lol 93 o )3 o8 suild el o)l
S slaplil s 0 Sl e coldy Lyl ale Jilaze 1 S0 S
G5 S LS o > (e Blite CITL (LS (9)9) oLS
Sass ple ) S5 Ojp—o w b ((lassS g9 cald))
Coldy il o (VA) w31 ((glaisS (e culd)) LS calise
dge g Ol 9 azan lame Jalge oalp plime g 6515 4
..))l.) u.ium u.:l.k.s‘—

i slacile Al oyt gt 35 Sl S
YY) sl o 5y slacdle b ablis jo o5 ol 0By s dau
By ol Ol Gkl dlg e (o olS Cgllas cutS 1515
b s olals 2 Sdes p gl (Jo5 31 500 lacile Jlie )
pae s 4 e ilS glacasdy oy dbj Jolsd (YY) ey ials
)1 oalaiwl LS])" |) fa)\f u.»l)lf ) US\M Sk c.bw JA‘S Y]
Sl P93 Sy cmnl 1 Yl 3, Slas 1l blod 4 oS
5 Jya.’xa J)Slo.c OO Y L;l)g —59) u“])} ol¥ pfl)S uwl)sl
sbdile b ol)j oS (0B (LUlg Gl (izren 5 gdaw s2l
3929 Ligy o (255 o) Jolas &5 g0 4 A ilys
@ 5 il (slanlS'sSe dboml i I Gl slagSTys sl awdly
il 5,8des g odly iulisl 1) Sl g b gylow gonis Jhas ol JLod
ljlog a8 03,8 (5155 (VY) o)) Kad g guls s o LialS )
by )3 &l do 59 5 3,8bae o I3l Blite 31 5 oS5 i
Pl (VF) (e 9 95 5 (V) ) 9 (e Jo 2292 5l sixe



YV Rlgypd 4igS s 5 bgu () BlgF (w2 sl ) S0 9 (Sl

D2 A5 —bgw Gpgo @ gylie cul 3 0d Jlosl (ol); ol
Pl ooy B ol —iolojl )3 (gylags 51 g 5 2B Abis 51 554
B (65 3LF ke a3 )3 YO £ clad > iyl

S. verticillata Setaria glauca) _abg)ed 455 dw yads .135,5

LW 6)916“’? weiadB oyl yoid «_é])lol &)‘}o 5l (S. viridis 9

&S Caol )85 Ll .l sdalie B Y Jods ;0 byl cilas e

olalejl 55 23liwl 3590 SB  load Cluogad 51 (A Y Joso
Table 1- Some of the chemical properties of soil used in experiment
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S (S50 Setaria viridis Poaceae Ca M A
iy 53 Setaria glauca Poaceae Ca M A
S Setaria verticillata Poaceae Cs M A
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Figure 1- Effect of different planting ratios of soybean-weed on seed yield of soybean (g per pant) (A) and humber of soybean
sub-branches per plant (B)
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Table 3- Comparison of average yield components of soybean in competition with S. viridis, S. verticillatae and S. glauca
S. viridis— gw CodlS Comnd olS ;> YL sluxs BYE 45 wild slaes (55) &> 8o (459
Planting ratio soybean - S. viridis Pod numbers per plant  Seed numbers per pod  100- seed weight ()

100-0 60.16 @ 3.06¢ 8.20¢
75-25 32.11° 2.46 % 6.76 °
50-50 29.99 b 2.20°b 6.20°
25-75 23.00°¢ 2.13°b 5.70°
0-100 - - -

S. verticillata—U gw Coils’ Connd
Planting ratio soybean - S. verticillata

oS 43 S dlasi
Pod numbers per plant

YL 45 aild lani
Seed numbers per pod

(#,5) 415 %o 339
100- seed weight (g)

100-0 60.16 @ 3.064 8.204
75-25 54114 3.008 7.20 %
50-50 43.16° 2732 6.66 °
25-75 21.33°¢ 2532 6.33°
0-100 - - -

Planting ratio soybean - S. glauca

S. glauca —b gw Cuils Connd

ol 45 YIS dlas
Pod numbers per plant

) B RHARIREY)
Seed numbers per pod

(p55) 4its w339
100- seed weight (g)

100-0 60.16 @ 3.06 % 8.204
75-25 60.06 2 3.972 8.00 %
50-50 4550° 3.002 6.76 ¢
25-75 39.66 ¢ 2.60° 6.33°¢
0-100 - - -
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According to the LSD test, columns with the same letter are not significantly different at 5 % level.
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Figure 2- Effect of different planting ratios of soybean-weed on weed biomass (g per plant)
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Figure 3- Effect of different planting ratios of soybean-weed on AWC (A) and CI (B)
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Table 4- Comparison of mean morphological and biomass traits of S. viridis and S. verticillata in competition with each other

S. verticillata
S. viridis-S. cuws el gy yd Aoy dlass Ly > Sy olass gy y> dli Dl 03§ Cannr
verticillata Height Number of tillers per ~ Number of leaves per Number of spikes Biomass
(cm) plant plant per plant (g in plant)
25-75 99.66 © 2.33° 34.00¢ 4.00°¢ 6.06 ¢
50-50 113.66 ° 2.77° 34.16°¢ 5.33" 8.50 ¢
75-25 114.02° 3.00° 52.66° 5.66° 15.85°P
100-0 152.772 5338 59.662 7.37% 25.382
S. viridis
S. verticillata-S. ¢ el By oy s Hg > Sy olass Gy > dliiws dlaas 0395 Comy
viridis Height Number of tillers per ~ Number of leaves per Number of spikes Biomass
(cm) plant plant per plant (g in plant)
25-75 105.66 ¢ 2.00° 34.33° 5.33¢ 8.17¢
50-50 115.66 ° 2.66° 38.66° 6.44° 11.32°¢
75-25 118.37° 3.834 55.002 6.66 P 18.19°
100-0 151.66 2 4,222 58.772 9.83¢ 27.732

it (6l gxe BB 3B I xe VS| JBlas 05l 70 o 0 (g )lol s I S jrte By Gl ela ik gt b
According to the LSD test, columns with the same letter are not significantly different at 5 % level.
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Table 5- Comparison of mean morphological and biomass traits of S. viridis and S. glauca in competition with each other

S. glauca
Loy pd dowy ol Wiy j0 S ol o i sl
. viridis- S. glauca c..; el Number of Number of illfmbér ;f 0355 Cam
Height (cm) tillers per leaves per ik | Biomass (g in plant)
plant plant spikes per plant
25-75 92.00¢ 2.00° 11.00¢ 2.334¢ 6.57 ¢
50-50 105.33 P 3.00@ 19.83¢ 433°¢ 10.24¢
75-25 115552 3252 32.25b 591°b 12.31°
100-0 118.00° 3.33¢° 47552 7.33¢° 18.99 @
S. viridis
Goy  dowy ol Wiy 0 S ol G dli Sl
S. glauca- S. viridis cu.s (recssbo) €W Number of Number of 9[\{It)1mb.er of (€652 03 p)5) 0395 o
Height (cm) tillers per leaves per . Biomass (g in plant)
plant plant spikes per plant
25-75 100.00 ¢ 3.00¢ 33.66°¢ 4,331 8.83¢
50-50 120.33 ¢ 4.00° 44.33° 6.11°¢ 13.66 ©
75-25 146.00 ® 3.99° 46.33° 7.00° 19.86 P
100-0 151.66 @ 4222 58.772 9.83° 27.732

A (6l gxe M3 3316 S me BMS] JBlus 905l /0 o 13 ()bl (a5 5 S pnie By S (sl (slapSle gty 4
According to the LSD test, columns with the same letter are not significantly different at 5 % level.
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Table 6 - Comparison of mean morphological and biomass traits of S.verticillata and S. glauca in competition with each other

S. glauca
o ‘ Loy pd doxy Ml Wiy 0 S ol G s alins S
S. verticillata- S. glauca c.... el Number of Number of E;mber of 039 s
Height (cm) tillers per leaves per ik | Biomass (g in plant)
plant plant spikes per plant
25-75 83.33¢ 3.00° 30.33° 4.66° 5.72¢
50-50 91.75° 3.08%® 30.50° 5.00° 7.83°¢
75-25 89.77° 3.25® 32.25° 591°b 13.85°
100-0 118.00° 3.33¢° 47552 7.33° 18.99 @
S. verticillata
Loy pd dowy ol Wiy j0 S ol R . .
S. glauca - S. verticillata co.s ¢lis)| Number of Numberof %7 A 3l 0355 Camn
Height (cm) tillers per leaves per _ll\l(umber Olf Biomass (g in plant)
plant plant spikes per plant
25-75 61.33°¢ 3.00° 48.33°¢ 5.33¢ 7.06¢
50-50 108.00° 3.00° 54.44 b 7.00° 13.50°¢
75-25 118.44° 3.66° 55.00 P 7.33% 18.52°P
100-0 152.772 5.332 59.66° 7372 25.38%
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According to the LSD test, columns with the same letter are not significantly different at 5 % level.
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Introduction: Competition for resources among plants has long been considered to generate stress for plants
and to be important for determining the distribution of species, as well as their evolution. Competition can occur
among the organs of a plant (intra plant competition), or negative interactions between the plants of a species (intra
specific competition) or interference among different plant species (inter specific competition). Weeds have long
been considered as the main competitor of crop plants. These plants can be problematic due to competition with
crop plants over light, water and nutrients, decreases the quantity and quality of the product and the creation of a
suitable refuge for insects and pathogens. The presence of weeds in soybean reduces seed yield and the rate of this
decrease depends on weed density and stage growth stage. In agriculture areas, crop density is kept constant
whereas weed density varies in accordance to local infestation degree. Therefore, variation in plant proportion of
crops and weeds is established. Thus, in competition studies, it is important to measure the influence of plant
density on the competitive process as well as the variation in plant proportion. There are several methodologies
used to study plant competition. However, most researchers measured just the interference of weeds on crop
growth and production without concerning about the competition process. Thus, it is important to use appropriate
experimental designs and methods of analysis to understand the competition process not just by quantifying crop
losses but in a mechanistic way. Replacement series experiments allow the control of plant density and proportion,
where plant density is kept constant while plant proportion is changed for both studied species. This study aimed
to investigate the response of soybeans to the interaction of three species of foxtail (Setaria glauca, S. verticillata
and S. viridis) and competitions between the species of these three weeds.

Materials and Methods: These pot experiments were carried out at Sari Agricultural Sciences and Natural
Resources University based on a completely randomized design in three replications. The first experimental
treatments included planting ratios: 25:75, 50:50, 75:25 (soybean-weed) and pure stand of soybean and weed and
in the other three experiments, each of the weeds compared in pairs with the ratios listed above. Density of soybean
and weed in the sole stand was four plants per pot and in the planting ratio of 50:05 soybean-weed, two plants
were considered from each plant. Also, in the planting ratio of 75:25 soybean and weed, 4 seeds were cultivated
in each pot, wherein planting ratio of 75% three seeds of soybean or weed and planting ratio of 25% one seed of
soybean or weed was planted. The traits studied in this experiment included seed yield, number of sub-branches,
number of pods per plant, number of seeds per pod and 100- seed weight of soybeans. Weed biomass, height,
number of leaves, number of spikes and number of tillers of weeds were also calculated in competition with each
other. In addition, the ability of weed competition and the competition index were determined.

Results and Discussion: The results showed that the competitive ability of three species with soybean showed
that the maximum soybean seed yield (15.56 g plant?) were obtained in weed-free conditions (soybean
monoculture) and increasing soybean density in interference with three species of foxtail reduce weeds biomass
compare to the monoculture of weed. Although, survey competitive withstand ability of soybean to different
densities of three species of foxtail showed that soybean is more tolerant to low densities (25%) of S. glauca, S.
verticillata and S. viridis, but the competitive ability of soybeans compared to these three species was S. glauca >
S. verticillata > S. viridis; because the increasing density of S. glauca, caused decreasing soybean yield with a
gentle slope while, increasing density of S. viridis, made a decrement of soybean yield with a steep slope. The
competitive ability of three species of foxtail together showed that increasing density of any species will
diminished the growth index of other species when maximum height, tiller number, leaf humber, spike number
and biomass of all three species was observed in their monoculture.

Conclusion: The results of the competition of all three species of terns with each other show that inter-species
competition has been more effective in reducing weed population life than the intra-species competition; Thus, S.
viridis species could have a greater decreasing effect on S. verticillata and S. glauca species by creating more
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height, more tillers and leaves and as a result higher biomass production. So, the competitiveness between the
three species was S. glauca <S. verticillata <S. viridis. According to the findings of the present study, by increasing
the density of soybeans, weeds can be managed, especially in their low densities.
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