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Table 1-Source of variation, degree of freedom:mean‘squares of licorice control percentage in two greenhouse studies using glyphosate and

2,4-D+MCPA.
DF Mean Squares

Source of variation 2,4-D+MCPA Glyphosate
Spray Water quality 4 22920.04 26244.70
Herbicide rate 14864.17 16998.67
Adjuvant 4 1728.04 1922.87
Spray Water quality x Adjuvant 16 19.91 31.80°
Herbicide rate x Adjuvant 12 0.37¢ 0.32"¢
Spray Water quality x Herbicide rate 12 399.3 471.66
Spray Water quality x Herbicide rate x Adjuvant 48 0.22°¢ 0.36'°
Error 300 5.20 5.83
Cv 5.89 6.01

"ot significant” significant at 1% probability level.
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Figure 1.Mean comparison of the effect of spray water quality and adjuvant on Licorice control by glyphosate 28 days after treatment)
DAT).Vertical bars represent LSD.
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Figure 2- Mean comparison of the effect of spray water quality and adjuvant on Licorice control by 2,4-D+MCPA 28 days after treatment
(DAT). Vertical bars represent LSD.
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Figure 3- Relationship between Licorice biomass and Glyphosate rate at different spray carrier water quality.
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Table 2- Parameters estimate for 4-parameter Logistic equation, the relationship between glyph sate rate and licorice biomass at different
spray carrier water quality.

Spray Water quality b c D EDso R?
Calcium(0.01 M) -1 (0.08) 33.68(3.73) 95.51(0.44) 1125(153.4) 0.99
Calcium(0.1 M) -0.81 (0.15) 54.05(9.78) 95.51(0.44) 2120(12.77) 0.99
Deionizedwater -1.83 (-0.078) 27.72(0.62) 95.51(0.44) 443.3(7.55) 0.99

Magnesium(0.01 M) -1.02 (0.05) 5.595(2.27) 95:49(0.44) 614.9(33.68) 0.99

Magnesium(0.1 M) -0.84 (-0.09) 38(-5.663) 95.5(-0.44) 1233(-315.8) 0.99

The values in parentheses are standard error
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Figure 4. Relationship between Licorice biomass and 2,4-D+MCPA rate at different spray carrier water quality.
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Table 3- parameters estimate for 4-parameter Logistic equation , the relationship between 2,4-D+MCPA

rate and licorice biomass at different spray carrier water quality.

Spray Water quality b C D EDsc R?
Calcium(0.01 M) -1.35 (0.15) 46.67(3.8) 95.08(0.72) 1226.43(173.3) 0.99
Calcium(0.1 M) -1.78 (0.43) 74 (3.48) 95.27(0.7) 1541.4(350.54) 0.99
Deionizedwater -2 (0.13) 35.22(0.93) 95.02 (0.73) 515.7315.09) 0.99

Magnesium(0.01 M) -1.14 (0.09) 14.9(3.16) 94 (0.73) g 4-5958.05) 0.99

Magnesium(0.1 M) -1.21 (0.18) 53.02 (4.66) 95.02 (0:72) 1247.13 (268.48) 0.99

The values in parentheses are standard error
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Effect of Some Adjuvants on Overcoming Antagonistic Effects of Spray Carrier
Water Quality on Glyphosate and Herbicide Mixture 2,4-D+MCPA Efficacy on
Licorice(Glycyrrhiza glabra)

Iraj Nosratt, Hassan Alizade Hamid Rahimian Mashh&di

1-Ph.D student of Weed Science, University of Tehran, 2-professor of University of Tehran

Abstract

Greenhouse experiments were conducted to investigate the effect of spray adjuvant on reducing carrier water salts on glyphosate and
herbicidal mixture2,4,-D+MCPA performance on licori@bfcyrrhiza glabra L.) in experimental greenhouse of University of

Tehran, Karaj in 2010. The effect of adjuvant urea ammonium nitrate (UAN), Diammonium sulfate (AMS), Ammonium thiosulfate
(ATS) and Ethylene diamine tetra acetate (EDTA) in Offsetting antagonistic effects of two concentrations (0.01 and 0.1 M) of
Clacium (Ca) and Magnesium (Mg) were evaluated in two separate experiments using various doses of glyphosate and herbicidal
mixture2,4-D+MCPA. In both experiments, treatments were laid out in a completely randomized design in a factorial arrangement
with four replications. Results of this study showed that both ions decreased herbicide performance but Ca ion was more efficient
than Mg in reducing the activity of used herbicide. Generally, adding adjutants into spray tank increased efficacy of herbicide and its
effects on herbicide performance depended on both spray carrier salts and dose of used herbicide. ATS showed the lowest ability in
reducing adverse effects of present salts in spray carrier on performance of the examined herbicides while UAN and AMSwere the
most effective adjuvant in enhancing the efficacy of glyphosate and‘herbicidal mixture 2,4-D+MCPA on licorice. According to the
results of this study it could be concluded that ammonium-containing adjuvant, in addition to their chelating properties, increased
herbicide absorption. Results of this study demonstrated that licorice tissues may act as a source of antagonistic ions for used
herbicide.

Keywords: Ammonium thiosulfate, Clacium, Diammonium sulfate, Ethylene diamine tetra acetate, Magnesium,Urea ammonium
nitrate
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