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ABSTRACT

A field experiment was conducted to determine the interaction effects of herbicide timing and doses on the control
of Sorghum halepense in maize. The experiment was a split plot in randomized complete block design (RCBD)
with three replications. Main plots were herbicide doses (0, 40, 60, 80, 100 g.ae of nicosulfuron) and sub-plots
comprised herbicide timing (maize growth stages: 2-4 leaves, 4-6 leaves and 6-8 leaves). Standard dose response
model was used to describe the relationship between weed biomass and herbicide doses at each herbicide
application time. Estimated parameters showed that herbicide application delay increased U, L, ED50, ED90
parameters linearly. The highest yield of maize (20478.8 kg/h) was obtained by 2.5 lit/ha herbicide applied at 2-4
leaves of maize growth stage. Recommended dose of herbicide resulted in 12108.74 kg/h maize yield when it was
applied at 6-8 leaves maize growth stage. In summary, 1.5 lit/ha herbicide applied at 2-4 leaves growth stage of
maize gave acceptable control and decreased S. halepense biomass from 144.9 to 41.2 g/m?. The respected amount
of weed biomass was not able to compete with maize and make damage. Results of the current study can be used
in S. halepense management programs in maize fields.
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Tablel- Analysis of variance of johnson grass biomass, maize biological yield and grain yield

Sov Df Johnson grass biomass (g/m?) Maize biological yield (kg/ha) Maize grain yield (kg/ha)
Replication 2 2.13™ 15.23™ 33833.5™

Dose 4 660.02" 395867.4™ 4696594™
Replication*Dose 8 0.22™ 1758.4" 29020.8™

Time application 2 577.69™ 3705259.3™ 27036014
Dose*time application 8 12.9™ 440091.5™ 2047995™

Error 20 229 908.6 2815.1

CVv 49 25 19

** significant at the 1% level

*significant at the 5% level ns: non significant

x2S w,;bdblcb“,;)l;@u%s w,;\JQ\CL‘ﬂ):,bu;u**
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Table 2- Dose-response equation parameters, relationship between herbicide doses and johnsongrass biomass in different
application time of herbicides

L b ED50 ED90
icati i 2 2
Application time (g/m?) Curve slope)( U(g/m?) (% of rgg(;rer;mended (% of rgg(;r;mended R%adj
2-4 Leaf 29.45(4.57) 3.5(1.15) 144.94(2.87) 41.05(2.43) 76.2(12.6) 0.99
4-6 Leaf 66.02(2.68) 5.8(0.8) 158.03(2.68) 56.65(1.6) 83.5(5.9) 0.98
6-8 Leaf 81.69(6.25) 3.3(0.64) 177.56(2.76) 58.38(3.39) 113.5(18) 0.98

*The Numbers in the parenthesis indicate the standard error.
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Figure 1-Linear relationship of calculated parameters of S. halepense dry biomass in different growth stages of maize.
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Figure 2- Biomass prediction of johnsongrass treated with different doses of nicosulfuron at different application time (fitting
equation 2).
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Table 3- Parameters estimated by Logistic equation (Eqn3). Relationship between herbicide doses and maize biomass at
different herbicide application times.

b
. . . a 2
Application time (Upper limit) k/ha (Curve slope) Xo R
2-4 Leaf 13377.71(5.4) 4.52(0.2) 42.06(0.3) 0.99
4-6 Leaf 10226.4(8.6) 4.58(0.1) 45.4(0.14) 0.99
6-8 Leaf 7905.4(2.5) 4.3(1.5) 45.6(2.1) 0.99
el 351l gl S 5l ol slusl®
*Number in the parenthesis indicates the standard error.
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Figure 3- Relationship between herbicide doses and maize biomass at different herbicide applicatiuon times
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Table 4- Parameters estimated with Logistic equation (Eqn3). Relationship between herbicide application times and maize
grain yield at different herbicide doses.

a

b

L . 2
Application time (Upper limit) kg/ha™* (Curve slope) X0 Ray
2-4 Leaf 7765.9(4.9) 4.03(0.06) 38.28(0.18) 0.99
4-6 Leaf 5432.23(4.6) 3.49(0.07) 46.1(0.15) 0.99
6-8 Leaf 4154.2(6.3) 3.09(0.1) 53.1(0.3) 0.99

el 351l gl S 5l ol slasl®
*Number in the parenthesis indicates the standard error.
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Figure 4- Relationship between the herbicide doses and maize grain yield at different herbicide application times.
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