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Ecological, economic thresholds and efficient chemical control techniques for Phalaris minor Retz.
in winter wheat field
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University, Kunming 650201, China; 2. College of Plant Protection, Yunnan Agricultural University, Kunming 650201,
China)

Abstract: To clarify the eco-economic thresholds and optimal chemical control strategies for the invasive weed Phalaris
minor Retz. in Yunnan's winter wheat fields, the competitive relationship between P. minor and winter wheat was
investigated through pot experiments, and safe, efficient herbicide mixtures were screened. The results indicated that P.
minor density was significantly negatively correlated with wheat plant height, effective panicle number, and yield. The
economic threshold for chemical control was determined as 7.94-14.54 plants per 1 m?% The critical competition period
between P. minor and winter wheat occurred 25.6-29.2 days after wheat emergence. The activity assays showed that
mesosulfuron-methyl 3% SC exhibited the lowest EDs, (3.904 mL/hm?) against 1-3 leaf-stage P. minor, followed by
pyroxsulam 4% SC (4.899 mL/hm?). In mixture trials, the fresh weight control efficacies of pinoxaden 5% EC + clodinafop-
propargyl 15% EW (26.25 mL/hm?* + 28.13 mL/hm?), pinoxaden 5% EC + isoproturon 50% WP (52.5 mL/hm?*+ 975 g/hm?)
were 87.50%, 75.15%, respectively. The values of E-E, were greater than 10%, and they were safe to winter wheat.
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10 10 20 1/4.1/2.1.2.4
0.5 cm 10 1.
3 21d o
o 7 5 DPS °
1
/(mL, g/hm?)
5% EC 13.13.26.25.52.50.105.00.210.00 1~3 4~6
15% EwW 14.06.28.13.56.25.112.50,225.00 1~3 4~6
50% WP 243.75.487.50.975.00.1 950.00.3 900.00 1~3  4~6
10% & EC 22.50.45.00.90.00.180.00.360.00 1~3 4~6
3% SC 3.38.6.75.13.50.27.00.54.00 1~3 4~6
4% SC 3.00.6.00.12.00.24.00.48.00 1~3 4~6
10% SC 9.38.18.75.37.50.75.00.150.00 1~3 4~6
1.2.3.2 1.3
Gowing ™ A Excel 2020
B N “ + ” o SPSS19.0
5 A B A.B
4 o P<<0.05 DPS
1~3 ( .
4
2
) NY/T1155.4—2006 o
2.1
0.2 MPa 450 L/hm?,
10.20.30d o 2.1.1
30d
o 3 2 O
% . \
E~ X+Y 100-X /100 3 )
X A % Y B 200,400 /m?
/% E, A.B % E A. ) S0/
B % . E-Ec>10% ) O
-10% <E-E,<<10% E-E,<-10%
° =100 /m’ 61.78% ~
1.2.3.3 65.41% °
. SPSS22.0 5
1~3 N 3
4~6 ° 30d R F
Y=-0.382+4+11.669InX
° R=0.647 F=35.859 P=0
/%= - X100 4 o
\%
a : X100 5 7 000 kg/hm? P 15~26 /ke
- 58 -
HFEZIR https://www. cnki. net



Hh [ R

2025 10

C 600 /hm? E 7.48%
80% F Y=11.669InX-3.382
35 /hm?, 7.94~14.54 /m? 7.94~14.54
4.31%~ /m? o
2
ALY /em /(- /m?) /(kg/hm?) 1%
0 50 56.00 £ 1.96a 407.89+4091a 7 940.15 + 185.24a
25 50 50.00 £ 3.63ab 342.11+10.74a 5469.18 £315.37b 31.12
50 50 46.75 £ 4.33abc 223.11 £ 16.56b 4002.99 +336.05¢ 49.59
100 50 46.75 £ 3.42abc 217.68 +22.79b 3034.74 £237.65d 61.78
200 50 43.75+2.29bc 197.37 £22.79b 3025.85+236.66d 61.89
400 50 38.25+0.63¢ 100.00 + 10.74¢ 2 746.44 +259.89d 65.41
+ P<<0.05 .
3
R F p
Y=0.063X+43.689 0.383 12.785 0.002
Y=11.669InX-3.382 0.647 35.859 0
=-0.000 4X*+0.264X+31.822 0.599 15.220 0
Y=15.740X°%° 0.579 27.098 0
Y=41.519¢"0™ 0.316 9.788 0.006
2.1.2 Y=-2.194 2X*+0.006 0X+0.030 1
4.3 R R=0.381 F=15.723 P=0 N
0.381 > 0.363 > 0.236 o
F 29.694 3 2.1.1 431%~
N 7.48% 25.6~
° 29.2d
R*F .
4
R F P
Y=0.003X-+0.076 1 0.363 29.694
Y=-2.194 2X*>+0.006 0X+0.030 1 0.381 15.723
Y=0.037 8¢ 0.236 16.101
22 mL/hm?> >15% EW 18.900 mL/hm* >10%
2.2.1 i3 EC 62.554 mL/hm* >50% WP
223.282 g/hm* , 4~6
1~3 4~6 7 3% SC 4211 mL/hm* >4%
o 5 1~3 SC 8.129 mL/hm*> >5% EC 15.550
3% SC 3.904 mL/hm?> >10% SC 44.585 mL/hm* >10%
mL/hm? >4% SC 4.899 mL/hm?> >5% 2 EC 63.491 mL/hm*> >15% EC
EC 13.216 mL/hm* >10% SC 18.438 65.054 mL/hm? >50% WP 687.408 g/hm?* .
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5 7
EDsy/(mL, g/hm?) 95% /(mL, g/hm?)
5% EC y=2.48x-2.70 0.930 13.216 6.377~18.604
15% EW y=1.85x-2.32 0.948 18.900 9.930~27.308
50% WP y=2.15x-4.91 0.881 223.282 91.512~328.004
1~3 10% W EC y=1.95x-0.35 0.997 62.554 42.426~86.653
3% e y=1.28x-0.74 0.957 3.904 1.078~6.684
4% sC y=0.92x-0.63 0.925 4.899 0.807~9.231
10% e y=1.34x-1.69 0.902 18.438 11.055~26.058
5% EC y=1.79x-2.09 0.975 15.550 9.496~21.087
15% EW y=1.60x-2.86 0.908 65.054 48.089~90.619
50% WP y=2.07x-5.80 0.789 687.408 51.372~2150.250
4~6 10% I EC y=0.93x-1.68 0.875 63.491 32.057~103.187
3% SC y=1.13x-0.69 0.896 4211 1.734~6.653
4% sC y=1.00x-0.90 0.965 8.129 4.245~12.824
10% SC y=0.59x-0.97 0.955 44,585 40.423~248.014
222 N 26.25 mL/hm?,14.06 mL/hm? +52.50 mL/hm?,14.06
6 7 30d 5% mL/hm* +105.00 mL/hm?.14.06 mL/hm* +210.00
EC 25% mL/hm?.28.13 mL/hm?+13.13 mL/hm?.28.13 mL/hm?
55% 15% +26.25 mL/hm?.28.13 mL/hm* +52.50 mL/hm?,
EW 11%~48% 56.25 mL/hm?+13.13 mL/hm?,56.25 mL/hm*+26.25
o mL/hm*>  E-E,>10% o
56.25% ~87.50% E-E, 5% EC 26.25 mL/hm*> 15%
-35.94%~37.50% 5% EC 15% EW 14.06~56.25 mL/hm? o
EW
N o 15% EW+5% 5% EC 26.25
EC 14.06 mL/hm?*+ mL/hm?> 15% EW 28.13 mL/hm? o
6 30d
/(mL/hm?)
/(mL/hm?) 0 13.13 52.50 105.00 210.00
0 25.00+22.10cB  37.50+16.14bAB  50.00+20.41bA  53.75+£6.25abA  55.00 = 17.68aA
14.06 11.00+25.00bB  56.25+15.73bcAB ~ 81.25+11.97aA  87.50+7.22aA  68.75+18.75abA 8125+ 11.97aA
28.13 2750+ 16.14abB  64.00 +7.62aA 87.50+12.5aA  8125+11.97aA  83.75%6.25aA 85.24+10.71aA
56.25 34.00+20.41abB  66.50 +7.22abA 84.50 £ 7.22aA 81.25+6.25aA  82.75+11.97abA  86.75+11.97aA
112.50 4375+625abB  68.75+6.25abcAB 8125+ 625aA  62.50£7.22abAB  50.00 £ 10.21bAB  85.50 % 7.22aA
225.00 48.00+17.68aB  62.50 +7.282abcAB  68.75+6.25aAB  75.00+23.00aA  75.00+10.21abA  82.25+6.25aA
+ P<0.01 P<001 . .
7 E-E,
/(mL/hm?)
/(mL/hm?) 13.13 26.25 52.50 105.00 210.00
14.06 7.81 37.50 29.69 12.50 17.69
28.13 36.99 34.38 16.41 9.38 4.46
56.25 21.88 25.00 9.38 -18.75 -23.88
112.50 742 3.44 -5.86 -35.94 -14.20
225.00 -20.31 -12.50 -10.94 -18.75 -15.06
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223 N
7 50% WP 30d
6.25%~35.25%,
5% EC 50% WP
86.25% 8 9. 5%
EC+50% WP 26.25 mL/hm*+

1 950.00 g/hm*.52.5 mL/hm*+975.00 g/hm*.52.5

mL/hm* +1 950.00 g/hm*.105.00 mL/hm* +487.50
g/hm*.105.00 mL/hm*+975.00 g/hm?.105.00 mL/hm?
+1 950.00 g/hm*.210.00 mL/hm*+243.75 g/hm’
E-E;>10% o

5% EC 52.50

mL/hm*  50% WP 975.00 g/hm’ o

8 30d
/(mL/hm?)

H(g/hm?) 0 13.13 52.50 105.00 210.00
243.75 6.25+6.25cC  33.75+18.75abBC  48.75+11.97bAB  62.50+ 12.5aA 62.75+6.25abA  62.50 = 7.28abA
487.50 12.50+12.5bcB 4250 +7.22abA  62.50+23.94abA  66.25+ 6.25aA 68.25+6.25abA  70.75 + 6.25abA
975.00 25.00+1021bB  52.50+7.22abAB 7125+ 11.56aA  75.15+10.21aA 77.50 +7.22aA 78.00 + 8.36aA
1950.00 35.25+11.97aB 62.50 +7.22aA 72.75+11.97aA 77.00 +8.63aA 84.00+1021aA  85.15+10.21aA

3900.00 50.25+5.62aB  56.50+6.56 abAB  65.75+6.25abAB  76.55 + 6.59aA 84.50 +7.22aA 86.25 + 6.25aA
9 E-E,
/(mL/hm?)

A(g/hm?) 13.13 26.25 52.50 105.00 210.00
243.75 9.06 2.66 9.38 1.48 14.06
487.50 8.13 7.19 0.23 10.47 9.38
975.00 5.75 8.13 12.65 14.69 6.25
1950.00 3.44 19.53 15.63 19.45 -12.31

3900.00 -12.50 -16.25 -12.23 -12.50 -19.75

3
o
[16]
[e]
4.31%~7.48% 45.6 /m*+ 6.8 /m> 07
Y=-2.194 2X>-+0.006 0X+0.030 1
25.6~29.2d, 7.1%.14.2% 25.3.
(14 50.5 /m?, 18]
16~97 d o
3 8~9 35057
3.77~9.04 /m?
3%, [15] 9023 3.32~5.85 /m?,
150~170 d 4.31%~7.48%
1 o Y=-0.382 +11.669InX R=0.647 F=35.859 P=0
° N 7.94~14.54 /m’
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3% SC 4%
SC 1~6 EDs,
3.904~8.129 mL/hm?
[19-21]
o 5%
EC+15% EW 26.25 mL/hm*+28.13
mL/hm* 5% EC +50% WP 52.50
mL/hm*+975.00 g/hm?
75%~85% o
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