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ABSTRACT

Some essential factors effectively reduce wheat yield; one of the most critical factors is weeds. The effect of
this factor can vary at different fertilizer levels. To investigate the effect of different densities of wild oat in
different nitrogen fertilizer levels on the wheat traits, an experiment was conducted in the form of split plots
and in a randomized complete block design with three replications. Treatments included the application of 30,
60, 100 and 120% of wheat nitrogen fertilizer requirement and densities of zero, 25, 50, 75 and 100 wild oat
plants per m2. The results showed that the highest wheat grain yield (871.60 g/m?) and radiation use efficiency
(1.49 g Mj?) obtained at 120% fertilizer level and the absence of weeds, and the lowest obtained at 30%
nitrogen and 100 plants per m2. The highest dry weight yield (381 g/m?) and radiation use efficiency (1.6 ¢
Mj?) of wild oats were obtained at 100 plants/m? density and at the highest level of nitrogen fertilizer. In
general, increasing the presence of wild oats and increasing its density under conditions of improper
application of nitrogen can intensify interspecific competition and ultimately lead to yield reduction.
Keywords: Interspecific competition, leaf area index, photosynthesis, weed, wheat grain yield.

9 (Triticum aestivum L.) o3ub puis xialdi OB pao § d> 27 b3
> SV Bl Sl 9 059 5 (S895 zetaw 58 (Avena ludoviciana L.) i>g SYg
"6y (0 Sgamo ¢T(5 B Lo e ¥ Goko 313 B ¢ Hlubdr SIS
Ol celzsle S (g3l ol&iils ( ALS K5 5 A pwdige 038 Slobkiwl 5 HLSls (Al Ll IS as el SR X Y )
(CEXRVE 74 SR <L ARVARYA BRI PP '@,\:)
255 sk 52 NS S nl Al 50 Slacile LT 5o 51 45 dtn J5ge 0 5 Shas A8 3 sage Julss
Sl p 03575 $255 ok 53 oy SV g il SLeSTS Bl s S Baly e 53 Sl Dplise Kl e
b 1 1SS e b olas ol saS l b IB s g edkd 55 S S D) son bl paiS a3l e
SV G Nt V000 YO o laaSTS 5 055 558 4 e L Ae,n Y g Ve e I8 eld b les
VER) g s 2108 5 (o fio 53 0 8 AVVAY) piF ils 5 Shas o 53 513 LS gl o e e 53 (s
B0 oS15 5 05555 doys ¥ 53 35 OF (o feS 5 58 e g pds 5 o p3 VY0 (6355 i 3 (U3 5 p 5
g (538 p 5 V) piads G pan 21 5 (mye S p p 8 YA Kt oslo 5 Shas 0 5VL 390 e o 5o
5 tes g spam Sl S sk g 0558 @35 e YL s e e s e V0 (SIS s e
SR 4 e Calg 53 5 e S WS 1) gl SO0 b, KIS e O5s 5w 20 Buld s OF (SIS i

25 5 Shes
J.L._«:j:ﬁ c{.Lf &Sls Jf% 4)fh;i.b‘¢.k§ ;fjck.ﬂﬁé“b;d‘)f cols, ‘Sv\gr ‘Slﬁﬁj"

* Corresponding author E-mail: f.mondani@razi.ac.ir



------ oyl palS pdads Bpas g i 2L Gl i Ken oLl oA

YL Joily (bl i gy (ST aslo b (i
it Sl Sile 4 polie Glacen 5 0 o
Sosse et a4 92 5 paS g)lhe )0 Lol Lelse
Hasanfard et al., 2021; Hassanpour-Bourkheili et )

.@l., 2021
g Sl ol 0l Cuz )90 @l et ) e
59 il b Sas esle adgi g piwgid anl
Molero et al., 2019; ) ool o LS oo 8L lawgs
@ 2lié slge 5 O S, 565 (Wang et al., 2020
5SS oo ond MB 5 lalind ix s
ol 25 slapllas pr o Sul) el (n St
Bozorgi Hossein  Abad et al, 2019; )

(258 sl 4 e od> (Shakibafar et al., 2014

Sy oS 1 (53908 @395 9 S p phaw APl S
Slogas 5 Sy 85 cays Ol plys 5 ary
S S alyT o920 5 elis )| asile So35l8 )50
Cold,y ams Wilgs o ol lawg o] Cdx lade g 5,0
@Uly o (BlS ai a ]y 5. e b el olS
A ux ol ead S Sls 0 YL
S esglyy oallas byl o (Karimian et al., 2009)
Ll,S @S 5 (e SiS oole (i (s alal
bl b ahly ol ol a5 o)l vezg oads
2l o (RUEY) R S pae
Bonelli & Andrade, 2020; Rattalino Edreira et )
o5 ol sboall 5l S RUE .@l., 2020
Ullah et al., 2019; ) il oo olS oogicew;

RUE .(Yousefi et al.,, 2021; Zhou et al., 2021
Jelse (g 095 o J S (o5 Jolss 32,k 5l Boes

' Radiation Use Efficiency

4o
72 08 00 =hy QLS el 5l (S S
Slge 0gaS Wilgi o gl Il Gjeo jo a5 ol
Y+ sga> (Zhou et al,, 2021) wiS Bl 1) Slae
» oz @2l w5y eFsn 5 I8 Sl aeye
pS 5l b 5o o Ogebes VO£ b g 5525 AD 5l i
olewly mlidl (Wang et al., 2020) sgi o (yuols
doye VI aVle Bl b elyy oY same ady
Yoor Jlob gl conar (il syl b ail
pauS (Robles-Zazueta et al., 2021) ail oM
SVgame G 0 1) L ciS ) mhaw (n i
5 g Sl g ceslosls olaisl o3 4 (5 )las
L5 el ) 1y pse olSole 258 5 S 3l
5 o Sl 55 855 (5 Gsakon A 23S 5 gl
0w ol o 0 5 ek VPIA 0dei L
ot a5 ol e (FAO, 2021) s)ls L5 ol
alyw a5 laigS 4y wyls Slae asliy ;o el
o Jlo 50 oSS YYY sgu> olnl je ol Bpas
Gpas xSla iy 5 3 e e ol &5 5L
.(alilian et al.,, 2018) aib o Lis o o &l
rare WV oy Jlao 053 gad g 0l sl 2l plols
a5 w3l ol e Gy 45 Wl 5L olie
ogazme ole (] 09aS b p s pie Djgo 0
(Woodward et al., 2021) 59, oo Lo 4y 0, 00iiS
Mg oaials 5 o)l e Jolse 552 50 slacile
Brae 5 Nadoo Cgue 63,55 Slaptuw
slross alax 5l (oldé yole WS¢ (goassS
2 lagl gei g ab) Wlg e a5 wiibige bt
Hassanpour-) aas yioli8l 1) ely olS L anslas
Yy .(Bourkheili et al., 2021; Ullah et al., 2021)



04 VECY s o) 5,Les OF 5,90 0l sely; lS psle

Ol IR L g ol PART) (oo (s5mgid Jlub
cély gals RUE lSa 0 a5eksS YA lads
polie p i Xl yeb a0 (Li et al, 2011)
2 S VEY B VOY oo posS RUE I oas s 8

(Ayenehband, 2012) wib oo J955%0
bslee o9l ;0 Sp ghw (a3ld Jlade ;o s
09 slade jo alS Gk sl el); olS g e cale
Slse KiSs 2 ol 5 55 Sad wabods
S9h (£l)y olS o Sdes g 0b) 9 RUE als el
(Eskandari et al., 2015; Ramesh et al., 2017)
508 23 )0 S,y @b 5l piey Y e Gile
“oo P 3 Skee g 0k S 4 e l3é ol
iy SVg (S5 4 diy S)les (e a5 050
o1y swlzél .(Mondani et al., 2015) abl oo &glaie
4 (5399 ghads lade SRl )b 5l ooy SV
sgb 0 RUE  gals  cel pu8 548
AYe o515 ilsdl (Abrahimpour et al., 2003)
Aty b o515 9 S oo VL a3 b g
2 xS Lo e onl CB) Gl vgge 4 e
ko (2D el a0 g (2l dlge g )95 L
o Slas oS g lge
3 ls,9%, (Dhima & Eleftherohorinos, 2001)

dpdga  pasS

5 oS 2olS YL 0 S resd Wiy yidey i)
Shr Jolse o ipee Olpie & S p gl VL elgs
Sloads 115 IS g paid b iy SV 2B, 0
il le (Hassanpour-Bourkheili et al., 2021)
S gl oS e i el g e ladale
OLS L 5y Gle Sy in 0 K e Julo
o515 omlidl (Mhlanga et al., 2016) wil oo 2,5

" photosynthetically active radiation

cile b o) wesls o515 wiile (hpoe g (ae
Shs & ST Sxilols Sl 5 LS G e
s wilys SSE Shy ol ojers
3,51, (Yousefi et al., 2021; Zhou et al, 2021)
ol sl wsid slacJls ple 5 RUE 530
anlp plo 5 gys0p ol ab, anli ool
Sl 9y stmsy The 2 50 Seisded
055 lade o 5,8 (Kukal & Irmak, 2020)
SaS ol by ol g iz 4 Wlge (Sras
o RelS g 9> Sl e Gl 4S5k 4 S
sl ols dhe oS
.(Khodabin et al., 2022; Moghadam et al., 2022)
b Sr e (37 S Wl o0 039505 (o0l 3
OIS Wy 3395 Sl g Ol yiin 0y Jad il o
09 4 g 358 5 RUE s o w09l g5lS
oo b3l el Lol ol a8 555 e ol slaslal
5 gl 2315 ply oy gl 35 (Jpamo a3,
s Jpame oflee Ml Sy
o2l,8 (Dier et al, 2018; Wang et al., 2020)
o pa5 RUE 5 0 Sloe (1al33 el S (59555
We b e Slade Gl 457 (920 4 09
RUE 5 oSkee (oiul3dl &g, ol JliSa s p,55ks
slogley b ow)p guls (Akmal et al., 2018) o

>y g paaT (LS 5o (59 sesl el
m ot 095w cemlin g JolS el aS ol olis g2 g
03 Jpame o,Slas 3 RUE iolidl cel iy
Oolite zohw owyp @l (Ahmad et al., 2012)
Jade Gialdl aS ol lis pasS RUE Ly oy3e i
ol el JLSa jo 0 SlS VY e 4 jho 5l 5e 0
rinis Golul  Jo3Ke 2 a5 YIAD & VIVY 5 RUE



...... oﬁbfﬁwd)ﬂﬁju»@‘)b’gb)}‘u‘)&oﬁjuw e

S50 s, TP oggl 0g5 LS o p,5elS YO

RO
snd 5 S I S jlaie 4 azg b bl
Jolis ac 30 (g5lwoslel (28,5 & jgo S i LB
IS S35 5 Shd g 9 Bresder @b
oy S 5p e g puS jpd CiS g clS
5 gy Feo a8 (S5 s el LT Y b e
S el Veoalold b (bohas 0 5 09 e e
3y Ve Joli olol 8 e was et SuS
iy Sy 5y dle [ 09 e aw Jsb 4 culls
Sasleez s ol oS ps 5 Blbl gl 5l 5
Ol Jlesi i Sl od Sl eSS Gl G
5 ol ookl cele YT Coe 4 g ao)0 90 el
Sy 5 dle Hd w)n e sbyjles (les
A S S slocins) o 5o Wb o515 b s
ST A O Gl (S e U oks Al 0
355 . plxil asey 10 S ST Jas Gl 5550 sl
8 ] Bl ol el e w5 55 i
23 PSS AT) o)l 595 Ljse 4y (a0lS sl
oLsf)'lﬁjwoﬁﬁjkg)Lﬁ—l A adlsl S a (al> e
plos aly Jad Jsb 0 .28 5 &0 () Sygon s
ey e Dhge 4 b, o alulgsl HblS
Sade 5l saiS 8 adle glal o uses 0l
sobie 4 ol colaiul (69,485 iScale culidiogs
obb B ossawl Sl 5l o, slapdUl g oy, s
LSe Lol piged 0l plxil (5,10 paiges 08 Jad
phate ol 4 (58,48l 5l Sy e g (BO4L 5l S
ol paiges 28 Syge LS 55, NV Jelsd 4
42,0 VO slod )3 Trme job 4y aBle 5 S (sladiges

S gl 2l wS £)l50 50 (g PEl 5 e
Gl cage srtwgd Jld piads i lade
(Shahbazi et al., 2009) o RUE (gao,s YY
5 Sroghe S8 L iy Jop oS5 Gl
oole 35 g RUE als cel wainods o lade
L .(Rezvani et al., 2014) o pusS pB)) 0 S
byl Bae b oy p (pl ggoge Cosal 4 axg
ety S g palS (el sdsST slaasls
v Olyess &gy wabods> aieis RUE ae>
SlapSTy ;o o) luld cou IS Sas ool 5 S
3 Oh9r 395 Dglite polaw g iy Vg alis
s Lol elsile S (g5, olSils

g5 9 3lge

oo B s sl 03 oS Gype 4 kel
1 lesd Yo g LS5 am o dolas elS slaSsly
b mle g 65,5l mop Sl 4
5 aids A5 aze BV Slilax Jsb) ol elSsl
gl Sl el g a8 Bo VY g a0 VY oLl e
ke $00 6Ll S0l bgio b (2o V¥V Lo
oy a AVl gllhae glos Bl g STas 5 e
cojlos wd Lol oS sls azye 04 5 YV
s Ve P ) Ois 055 gl Bl Ghalejl
9 kel oS Glyieds (poiS (6095 jls oy VY
Voo VO - YO ¢) iy BYg 5,0 ale (ST
ey (22 oS Gy (e e 0 S
oinleyl mls @Az b i yole 4 pass Slae
Sl asyie 0 (V) Joaz) a8F )90 SL-
ciS aslacoy gleaal) 5l eolaiul yuoren ¢ 553
s JW e s ol laied dsge ol pois

5 Jey Olawd e LSe 0 6 F6lS Ve (AYAY)



a\ VECY s o) 5,Les OF 5,90 0l sely; lS psle

LAI=a+b*4*(exp(-(x-c)/d))/(1+exp(-(x-c)/d))"2
() dolss

Ao 4 oy oloy B dase I oye @pT o oS
oS sl iomie il abais g LAI Slas € LAl
X g ogdise shas al>ye o)ly Syl T 0
o Sl S G oy, e 2 ol
09 2o Jolo A a0 eddode adals
Coody 0ADOA 58 Wo)d )0 ol (giludd (539)5
5l ez Ojgo a4y edbods mieis JS i Ll
0 edd Gilwdnd (68955 ,95 oo Jeol> @b
Sl 00d0d (Sitwgtd Sl piats puS 1S
1,5 .(Koocheki et al., 2009) oi aulrs b 4
Sdeile 2 e e p RUE) piais Gras
Sas osle G g, b G albee Gk
2 Joile) (e @ials Jlade 5 (e S 2 p)S)
¢lp (Zhang et al., 2009) oi acwlxs (moy0 o
Gilr 5l 5 alisy Sas osle merd polie 350
20 oolaw! (8) doles

TDM =a/ (1 +exp (-b x (x —))) () doles
Fo 30 )5 eSS 00be pazd (TDM Lx] o
A, ey D (Sis ool pezs Sl @ (mpe
b Al e 0 )ly S oole ez a5 Sloj €€ ¢ s
el AL e 5l g 59 e 2 Oloy X g 095 00
slalle s 51 JBAT py g SVolae (A5l o
A oolaiw! Excel 2007 4 Slid Write 7.01

039 9l SeS b e g SaS gl ol S il
sBiws bawg j5 Sy v b el ] Sis
6):?5°}‘~\3‘
8 (6 uFojlail (LI-COR < )

LI-3000A  Jao S gl

sz e Gl st e ailly) miats lade
Goudriaan and Van Laar (1994) g, b oliile,s
Slels olass bl 5 olie ) G S drslore
55 o omlidlen oSl slaosls 3l saiz! el s
90 2 slp alyy) @z 49 g el ( JS8) olasls S
0 alxe YL Y OVolae Lulul L aeS

«(Nassiri Mahallati et al., 2015)

PAR aps= PARg % (1- P) * (1- exp (-Kwx LAly) +
(-Kox LAI)) (V) doles

PARW= PAR as X (Kux LAl / (Kwx LAly) +
(Kox LAIg)) (V) doles

PARo= PAR as — PARw () doles

b sadbods aieid ;PAR aps O¥olas ol jo a5

giats PARY (g yo p Jo3l5e) bolis (055
w0 r2 P d@p yo 2 Joil5e) @8 YL 4 osm,
Llod (+/+0) iy Vs g paiS gl a5 olSal
(1P pasS 98 (cB9el5 o po i 4 Ko Kw
Hasanzadeh Delouei et al., 2002; ) (+/0) &VYsqs
<5 4 LAlo 4 LAl 4 (Spitters & Aerts, 1983
5PARo 5 2>y S5 g paiS S mhaw asls
Yo 29l gy cabods pinidd i 4 PARY
3y5ln ly Geizen wBlise oimly P05 5 i
25 dobee (B3ln 5l dilyy, Sp maw aSls polis

0% oolawl



Siolejl oo S olosds 5 (Sojub Slaogas -V Jgo

Table 1. Physical and chemical characters of soil
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Figure 1. The amount of sunshine duration and radiation during the crop experiment period.
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Figure 2. Effect of nitrogen fertilizer amount and wild oat density treatments on wheat and wild oat leaf
area index. 0, 25, 50, 75 and 100 show wild oat plant density per square meter.
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Table 2. Analysis of variance (probability level) for the studied traits that affected by nitrogen fertilizer levels
and wild oat density.

SOV df Wheat grain ~ Wheatdry =~ Wheat radiation ~ Wild oatdry ~ Wild oat radiation
o Wheat  Wild oat yield weight use efficiency weight use efficiency
Block 2 2 0.01 0.03 0.0022 0.02 0.032
Nitrogen (N) 3 3 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Error, 6 6
Density (D) 4 3 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
NxD 12 9 <0.0001 <0.0001 <0.0001 0.012 <0.0001
Error 32 24
C.V (%) 6.90 4.30 1.30 23.85 8.34
sEy SV g osmly paiS bl 3590 Dlao 355 (9355 ok 0 (Sdeg BV oST5 80 by
Slicing of wild oat density in nitrogen fertilizer levels for wheat and wild oat evaluated traits
Nitrogen (kg.ha-1) df Whee_tt grain Whegt dry  Wheat rgQiation wild gat dry  Wild oat_re_ldiation
yield weight use efficiency weight use efficiency
N1 35 (30%) 4 <0.0001 0.0009 <0.0001 0.0046 <0.0001
N2 70 (60%) 4 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
N3 115 (100%) 4 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
N4 140 (120%) 4 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

S.0.V: source of variation, df: degree of freedom. Significant at p < 0.05 and p < 0.01, respectively.
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Figure 3. Effect of nitrogen fertilizer amount and wild oat density treatments on wild oat dry weight. Vertical bars
represent + standard error of the mean (n=3). N1, N2, N3 and N4 show 30, 60, 100 and 120% of wheat demand to
nitrogen and 0, 25, 50, 75 and 100 show wild oat plant density per square meter.
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Figure 4. Effect of nitrogen fertilizer amount and wild oat density treatments on wheat dry weight. Vertical bars

represent + standard error of the mean (n = 3). N1, N2, N3 and N4 show 30, 60, 100 and 120% of wheat
demand to nitrogen and 0, 25, 50, 75 and 100 show wild oat plant density per square meter.
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Figure 5. Effect of nitrogen fertilizer amount and wild oat density treatments on wheat grain yield. Vertical
bars represent + standard error of the mean (n=3). N1, N2, N3 and N4 show 30, 60, 100 and 120% of wheat
demand to nitrogen and 0, 25, 50, 75 and 100 show wild oat plant density per square meter-.
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Figure 6. Effect of nitrogen fertilizer amount and wild oat density treatments on radiation absorption. Vertical
bars represent + standard error of the mean (n=3). N1, N2, N3 and N4 show 30, 60, 100 and 120% of wheat

demand to nitrogen and 0, 25, 50, 75 and 100 show wild oat plant density per square meter-.
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Figure 7. Effect of nitrogen fertilizer amount and wild oat density treatments on wild oat radiation use
efficiency. Vertical bars represent + standard error of the mean (n = 3). N1, N2, N3 and N4 show 30, 60, 100
and 120% of wheat demand to nitrogen and 0, 25, 50, 75 and 100 show wild oat plant density per square
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Figure 8. Effect of nitrogen fertilizer amount and wild oat density treatments on wheat radiation use efficiency.
Vertical bars represent + standard error of the mean (n = 3). N1, N2, N3 and N4 show 30, 60, 100 and 120% of
wheat demand to nitrogen and 0, 25, 50, 75 and 100 show wild oat plant density per square meter.
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