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Application Methods for Enhancing
Phytotoxicity of Glyphosate

I. Effects of Surfactants and Spray Volumes
on Leaf Retention of Various Plant Species

Lee,).J.and J. Y. Pyon*

ABSTRACT

Laboratory and greenhouse studies were conducted to evaluate effects of spray volumes and surfactants,
L-77‘ and Triton CS-7 on leaf retention of glyphosate in Zea mays, Hordeum vulgare, Artemisia princeps, Tri-
folium repens and Equisetum arvense.

Leaf retention was increased when glyphosate with L-77 or Triton CS-7 was applied in a spray volumes of
10-202/10a in Zea mays and 40%/10a in Arremisia princeps but decreased when spray volumes were higher than
above volumes and 40-80%/10a in Trifolium repens. Hordeum vulgare leaves retained more spray when glypho-
sate with L-77 or Triton CS8-7 was applied in all spray volumes tested. Equisetum arvense retained higher
amount of spray by application of glyphosate with L-77 compared with Triton CS-7 and no surfactant treat-
ments.
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Table 1. The physicochemical properties of herbicide and surfactants used.

Chemical & physical

Chemical Common name Chemical name .
properties
Herbicide Glyphosate N-(phosphonomethyl) glycine M.P 200°C Solubility:
Water (25°) 1.2%
Surfactant Triton CS8-7 Alkylaryl polyethooxylate and Anionic
sodium salt of alkylsulfonated STZ : 29(a.i.: 1.0%)
alkylate
L-77 Polyalkylene oxide modified Nonionic, HLB: 1.2

dimethyl-polysiloxanes

ST: 20.7 (a.i.: 0.1%)

ZSurface tension in H, O at 25°C, dynes/cmz.
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Table 2. Effects of carrier volumes and surfactants
on the retention of dye spray solution in
Zea mays leaves,

Retention of dye spray solution®

Carrier volume (ul dye g'l dry weight)

(1/10a) Surfactant (0.5% v/v) Mean
None Triton CS-7 L-77
10 23.93 30.33 3183  28.63
20 58.50 70.55 63.23 64.09
40 87.13 103.05 77.28 89.15
80 218.45 152.63 10648 159.18
Mean 97.00 89.14 69.70

ZThe LSD(0.05) was 18.75 for comparison of treatment
means, 10.81 for carrier volumes, 9.36 for surfactants,
respectively.
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Table 3. Effects of carrier volumes and surfactants
on the retention of dye spray solution in
Horduem yulgare leaves.

Table 5. Effects of carrier volumes and surfactants
on the retention of dye spray solution in
Trifolium repens leaves.

R stention of dye spray solution®

Carrier volume (ul dye g'l drt weight)

(1/10a) Surfactant (0.5% v/v) Mean
None Triton C$-7 L-77
10 20.05 28.03 32.60 26.89
20 39.95 70.63 79.85 63.48
40 105.33 165.73 181.78 15094
80 183.83 360.28 312.15 28542
Mean 87.29 156.16 15159

ZThe LSD(0.05) was 19.45 for comparison of treatment
means, 11.23 for carrier volumes, 9.47 for surfactants,
respectively.
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Table 4. Effects of carrier volumes and surfactants

on the retention of dye spray solution in
Artemisia princeps leaves.

Retention of dye spray solution?

Carrier volume (ul dye g'l dry weight)

(1/10a) Surfactant (0.5% v/v)
: Mean
None Triton CS-7 L-77
40 130.09 134.01 73.50 112.83
80 17485 169.15 149.15 164.38
Mean 152.88 151.63 111.33

Retention of dye spry solution?

Carrier volume (ul dye g'l dry weight)

(1/10a) Surfactant (0.5% v/v) Mean
None Triton CS-7 L-77
40 53.25 58.80 75.10 62.28
80 151.25 124.05 12890 134.73
Mean 102.25 9145 102.00

ZThe LSD(0.05) was 25.34 for comparison of treatment
means, 14,63 for carrier volumes, 17.92 for surfactants,
respectively.

2The LSD(0.05) was 57.63 for comparison of treatment
means, 33.27 for carrier volumes, 40.75 for surfactants,
respectively.
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Table 6. Effects of carrier volumes and surfactants
on the retention of dye spray solution in
Equisetum arvense leaves.

Retention of dye spray solution®

Cardier volume (ul dye g'l dry weight)

(1/10a) -Surfactant (0.5% v/v) Mean
None Triton CS-7 L-77

40 29.60 31.15 405S 33.77

80 56.80 52.85 63.05 57.40
Mean 4295 42.00 51.28

ZThe LSD(0.05) was 7.80 for comparison of treatment
means, 3.18 for carrier volumes, 5.51 for surfactants,
respectively.
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