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Background and objectives: Because of morphology similarity and
the same growth needs of Phalaris with wheat, this weed imposes the
highest yield loss in wheat production to farmer. Phalaris is one of
the important weeds in autumn wheat cultivation in Khuzestan, Fars,
Golestan and Mazandaran provinces, especially. The results of the
research indicate that exhibit different behavior by different species
of the same genus of plant in the same conditions, irrespective of
crop or weed. Therefore, this present study was carried out to
evaluate and compare the interference of three species of the phalaris
in different weed density.

Materials and methods: An experiment was conducted in a
completely randomized block design with split plot arrangement with
three replications at Golestan east during 2019-2020 and 2020-2021
growing season. The treatments were three Phalaris spp. (P.
brachystachys, P. minor and P. paradoxa) (as main plot) and five weed
densities (0 (control), 10, 30, 50 and 100 plant. m) (as subplot).

Result: Based on the results, in the first and second growing season,
the lowest dry weight of wheat in competition with density of 100
plants per m? of the P.brachystachys was estimated at 589.61 and
758.77 g m? respectively. Also, in the growing seasons, the
minimum leaf area index was estimated in competition with P.
brachystachys, by 2.87 and 2.77, respectively. The maximum wheat
yield under weed-free condition was estimated at 4679 and 5102 Kg
ha™in the first and second growing season, respectively. On the other
hand, in both experimental years, the estimated grain yield loss due to
the presence of the first weed, was not significant difference in
competition with different Phalaris species. Therefore, according to
the results wheat grain production in competition with Phalaris has
an inverse relationship with increase in weed density. There was no
significant difference between harvest indexes (37-40%) in
experimental plots.
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Conclusion: Generally, the growth and yield of wheat more affected
compared by the competition intensity and weed density in spite of
Phalaris species. Thus, increasing weed densities and subsequently
increasing the competitiveness of the studied Phalaris species, was
imposes significant changes on growth characteristics, some yield
components and wheat yield. According to regression analysis, there
was a significant decrease in wheat yield with increasing the weed
density. Estimation showed that maximum crop yield loss will occur
in competition with densities above 100 plants m” of Phalaris.
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Table 2. Fitting nonlinear regression model [Y = a/1+ exp(-b (t-m))] to data of wheat dry matter in competition with
different densities of studied species of Phalaris(2019-2020).

R m+SE b+SE a+SE I Sl S
weed dencity phalaris

0.98 1262.72+58.62 0.0041+0.0008 1192.38+69.49 0

0.99 1208.63+35.04 0.0042+0.0004 1115.06£37.22 10

0.98 1249.38+47.72 0.0042+0.0006 990.86+46.79 30 P. minor

0.98 1113.68+55.96 0.0041+0.0006 812.71+39.99 50

0.99 1065.00+49.85 0.0034+0.0004 598.24+24.55 100

0.98 1095.01+77.87 0.0035+0.0007 1186.73+77.49 0

0.99 1063.28+46.11 0.0040+0.0005 1079.24+42.36 10

0.99 1085.37+53.78 0.0037+0.0005 972.46+44.19 30 P. paradoxa

0.97 1083.92+97.94 0.0033+0.0008 743.26+60.00 50

0.99 1164.20+54.27 0.0033+0.0004 702.74+32.63 100

0.97 1355.16+£112.79 0.0029+0.0007 1348.29+135.05 0

0.98 1261.62+99.39 0.0029+0.0006 1171.76+99.30 10

0.97 1314.94+124.57 0.0025+0.0005 1049.79£105.56 30 b P.

rachystachys
0.97 1131.49+96.63 0.0029+0.0006 710.70455.77 50
0.99 1066.23+41.12 0.0034+0.0003 589.61+20.03 100

Ay 350 43 e ey o 355 K055 S Ao 3 00w olS &S Sley M 5 St iy Lialssl et ol Saso; Sl

a: maximum plant dry matter of, b: slope of increase dry matter and m: when the plant reaches 50% of maximum dry
.matter in GDD.
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Table 3. Fitting nonlinear regression model [Y = a/1+ exp(-b (t-m))] to data of wheat dry matter in competition with
different densities of studied species of Phalaris (2020-2021).

R? m+SE b+SE aSE 2SS phalaris s ite
weed dencity
0.98 1080.04453.69 0.0049+0.0008 1379.58465.14 0
0.93 1069.97+128.72 0.0040+0.0014 1357.00+148.88 10
0.92 1041.60+£131.17 0.0045+0.0018 1253.86+140.48 30 P. minor
0.92 1104.30+£129.66 0.0046+0.0018 1087.34+125.46 50
0.96 960.68+91.37 0.0049+0.0016 850.60+64.82 100
0.97 1013.85+83.15 0.0050+0.0014 1388.56+97.78 0
0.97 1113.60+£90.72 0.0039+0.0010 1386.22+109.78 10
0.96 1077.65+£94.32 0.0042+0.0011 1313.05+£106.79 30 P. paradoxa
0.93 994.28+123.09 0.0050+0.0021 1137.29+117.68 50
0.94 894.67+106.28 0.0052+0.0023 886.83+79.50 100
0.96 1018.69+93.73 0.0052+0.0016 1395.66+111.03 0
0.97 989.69+82.46 0.0046+0.0012 1328.99+91.72 10
0.92 1045.65+140.46 0.0040+0.0016 1241.91+147.18 30 P. brachystachys
0.85 1058.58+200.22 0.0040+0.0022 1036.08+176.09 50
0.94 997.41+113.65 0.0043+0.0015 758.77£71.95 100

Ay 350 43 i ey o 355 K055 S Ao y3 00w olS &S Sley M 5 St yy Lialssl ot ol Kasos Sl

a: maximum plant dry matter of, b: slope of increase dry matter and m: when the plant reaches 50% of maximum dry
matter in GDD..
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Figure 1. Fitting nonlinear regression model to data of wheat dry matter in competition with different
densities of Phalaris spp.

YoA



OlSed 9 (el dumo [ ndild (35 42 pgllie 98 3,Sos (o) 5

sl 10 0Y0) el (o Ll 05
vS\Pﬂ\f\JLg;m&ob)oltfgﬁg}u);.s})&a
Slalles cdas LA falS a5 Ly, 5 acele
le_hvsb_? BEl ;5_9\)) aLS J}-‘JJ o gJJ_AL

.y

0 A s 5L a) s Olejds &Sl ax 5 LG

4.:)§ C‘}a )‘ &pb) ottf B u<..:,.>-Q)_5 le\.l;- .,\.p)b
Ol Ol o algins a5 e o135 a5 5
WS SRl Grils 65 p 8 Sl EOL il
oS L 1 e 51580 0T Lo w5 5 acile
b C]a.ﬂ .,\2-\‘5)5 c.l.g &L}-Q)_} .,\.J): U\J:‘“Ls'p‘))
slaas Al 58l das e OLAS Slalas Lol o3l talS

u,:,._ib_e\ \)°L3§L§:'~’L_3) &:J).)\_; ccb..@ J.;-UJJ 43‘).5

sbaeSLeb) s 6.&:5/ fﬂcEM oela glaesls 4 [Y = Amaexp(-0.5%((t-to)/B)?) ] ot e S5 dde i3l -t Jade
QYA ol foad) Grcile andllaes s slai S Ciliss

Table 4. Fitting nonlinear regression model Y = Anac*exp(-0.5*((t-t5)/B)?) to data of wheat leaf area index (LAI) in
competition with different densities of studied species of Phalaris (2019-2020).

R? B +SE ty+SE Auax £SE Sadle sl e
weed dencity phalaris

000  49448:19.78  1694.47£20.55 4.0420.13 0

0.99  488.76:20.35 1682512118 3.98+0.13 10

0.99 476.25+22.21 1654.04+23.19 3.60+0.13 30 P. minor

098  485.12+28.52 1648.23+30.12 3.2840.15 50

098  476.82+34.97 1644.82+36.64 3.0120.17 100

098  505.44:96.49 1659.52+30.98 4.10£0.19 0

098  491.81+29.82 1650.03+31.63 4.030.19 10

099  47957+26.34  1626.21+27.99 3.80£0.16 30 P. paradoxa

098  490.77+32.78  1618.86+35.28 3.46+0.18 50

097  476.65:35.42 1595.63+38.13 3.16+0.18 100

097  474.98+38.97 1713.37+39.56 3.89+0.25 0

0.97 462.67+40.47 1697.37+40.82 3.77+0.26 10

0.95  449.00:50.10  1685.27+49.80 3.46+0.30 30 P. brachystachys

0.97 430.50+42.07 1681.74+40.46 3.20+0.24 50

0.95  41487+5026  1695.09+46.76 2.87+0.26 100

Al olS 3 S e W g 6y, O3 B et o5 S pgdam ol lle Sl 4 olS o o3 Tg oS e el i Sl Apay
Anmax: maximum LA to: when the plant reaches 50% of maximum LAI and, B: time of starting leaf area production.
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Table 5. Fitting nonlinear regression model Y = Ana*exp(-0.5%((t-t)/B)?) to data of wheat leaf area index in
competition with different densities of studied species of Phalaris (2020-2021).

R? B +SE t+SE Anax +SE It Sl s
weed dencity phalaris
0.98 503.48+32.52 1778.47+35.24 4.390.23 0
0.98 479.48+31.92 1758.72+34.03 4.03+0.21 10
0.98 474.98+£32.12 1745.56+33.81 3.74+0.19 30 P. minor
0.98 467.10+32.48 1745.77+33.99 3.44+0.18 50
0.98 454.03+31.50 1724.10+31.86 3.020.15 100
0.96 513.14+47.32 1743.03+50.49 4.41+0.32 0
0.96 498.64+49.09 1736.76+52.02 4.050.31 10
0.94 483.81158.81 1701.80+60.42 3.67+0.33 30 P. paradoxa
0.95 466.09+54.81 1683.72454.56 3.56+0.30 50
0.97 421.74+45.28 1654.26+41.06 3.30£0.24 100
0.98 466.25+34.50 1768.95+36.84 4.24+0.24 0
0.97 478.49+37.54 1767.54+40.27 3.49+0.22 10
0.97 478.46+44.00 1749.15+46.55 3.2440.23 30 P. brachystachys
0.97 454.21+42.25 1723.10+42.69 3.15+0.21 50
0.95 467.60+£53.01 1723.07+54.43 2.76x0.23 100
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Anmax: maximum LA to: when the plant reachles 50% of maximum LAl and, B: time of starting leaf area production.
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Figure 2. Fitting nonlinear regression model to data of wheat leaf area index in competition
with different densities of Phalaris spp.
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Table 7- Mean comparison the simple effect of the Phalaris spaices on the wheat yield and yield component

&-L.)j-l}“ :J.Q:q& 4..\.: :J.i.-kq& e Jz- Ly sl - Phalaris il bé-‘)) Jat
biological yield grain yield no. of grain per spike growing season
10931.09 (a) 4150.80 (a) 30.00 (a) P. paradoxa
10620.41 (a) 4137.50 (a) 29.47 (ab) P. minor N
10055.39 (b) 3884.80 (b) 27.93 (b) P. brachystachys
363.81 244.05 1.63 LSD (0.05)

Ll 70 Jlea! cla..a 5 LSD byj‘l ol gl e Dpls D s A s S e D S Bla= slyls sla u;;\?a
Means with at leasta similar letter in each column are not significantly differentusing LSD test at 5% probability level.
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Table 8. Mean comparison the simple effect of the Phalaris densities on the wheat yield and yield component

S e . <lojlza 035 2 s Soacdle (SIS
= _&“5)5 7 m. J& 1000 grain o s _ Weed jb_)
harvest biological ~ grainyield weight no. of grain  no. of tiller dencity ~ growing
index yield per spike in plant season
0.396 (a)  11557.78(a) 4847.30(a)  29.11(3) 31.67(a) 1.61(a)
0.397(a)  11228.89(a) 4803.70(a)  29.22(3) 32.11(a) 1.70(a) g
0.393(a)  9563.33(ab) 4252.30(b)  28.56(a) 27.73(b) 1.65(a) re AR
0.389(a)  7193.37(bc) 3536.80(c)  26.22(h) 25.61(c) 1.11(b) 0 NS
0.372(a)  6116.63(c) 2848.40(d)  25.11(b) 24.89(c) 0.86(b) oo
0.08 2447.70 414.62 1.44 2.06 0.51 LSD (0.05)
0.390(a)  12403.36(a) 4363.10(a)  29.67(3) 29.33(a) 1.88(a) 0
0.388(a)  12391.16(a) 4328.10(3)  29.33(3) 29.00(a) 1.84(a) g
0.382(a) 1117?'57(‘) 364030(b)  27.22(2)  29.11(a)  1.68(ab) r. e
0.375()  920552(c) 2782.10(c)  25.00(a) 27.11(b) 1.21(hc) o s
0.372(a)  7505.54(d)  2302.40(d)  26.00(3) 24.78(b) 0.96(c) oo
0.05 902.24 242.17 4.48 1.89 0.59 LSD (0.05)

A1 70 Jlaz mdae 53 LSD O3l ool 6l e Sl Ot a3 S ie O G il sls gl Kl
Means with at least a similar letter in each column are not significantly different using LSD test at 5% probability
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Figure 3. Effect of different densities of the Phalaris spp in wheat yield by equation (4).
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Table 9. Fitting nonlinear regression model (Y = Yur [1 - ﬁ ) to data of wheat yield in competition with
. A A
different densities of studied species of Phalaris.
R P value A e [ Yusese Phalaris ;=i "'c_b) J=
growing season

0.95 0.05 93.47425.82 1.0140.52 4679.39+295.73 P. minor
0.90 0.09 89.09+35.26 0.86+0.15 4380.47+323.62 P. paradoxa TAA-1Y44
0.98 0.01 95.83+22.48 0.85+0.22 4465.23+126.58 P. brachystachys
0.96 0.03 91.32+45.43 0.65+0.17 5102.19+194.63 P. minor
0.97 0.03 94.30451.23 0.55+0.14 4958.48+177.01 P. paradoxa AR SR
0.99 0.01 98.83+39.55 0.64+0.11 4818.60+123.57 P. brachystachys
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Ywr, Wheat yield in weed free, I, amount of wheat yield lose by first weed, A, maxsimum wheat yield lose by weed

density is countless and SE, is standard error.
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