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ABSTRACT

To study the effect of hydromax adjuvant and the application of organic and biofertilizers on the persistence
of nicosulfuron herbicide in the soil, an experiment was carried out as a factorial arrangement based on
completely randomized block design with three replications during 2014-2015. Experimental treatments
were cow manure, vermicompost, mycorrhiza biofertilizer and a control treatment as the first factor, use of
80 and 40 g a.i ha™! of the recommended dose of nicosulfuron herbicide as the second factor, and the use of
Hydromax adjuvant and without adjuvant as the third factor. To determine nicosulfuron residual in the soil,
sampling was done from 0-15 cm depth of soil at different intervals of 0, 2, 5, 8, 16, 30, 60, 90 days after
spraying and then the herbicide residue was determined using HPLC. Results showed that nicosulfuron soil
residue increased by the increasing of its dose. By increasing the herbicide dose, degradation rate decreased
from 0.039 to 0.037 pg/kg soil'/day, but half-life increased from 17.77 to 18.83 days. Also nicosulfuron
degradation rate decreased from 0.037 to 0.034 pg/kg/day and half-life increased from 18.73 to 20.39 days
in soil when Hydromax adjuvant applied with nicosulfuron at 80 g a.i ha™!. On the other hand, degradation
rate of nicosulfuron increased from 0.037 to 0.061, 0.056 and 0.051 pg/kg soil"'/day, and half-life values
decreased from 18.73 to 11.36, 12.38 and 13.59 days in soil when organic and biofertilizers applied with
nicosulfuron at 80 g a.i ha! without adjuvant. Our results showed that the application of organic and
biofertilizers with reduced dose of nicosulfuron (40 g a.i ha!) and application of hydrpmax adjuvant can
lead to the decrease of persistence herbicide in the soil.
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* Atpolan Bio 80 EC (methylated esters of fatty acids from
rape oil)

" Surfactant

" Break Thru 240 EC (polymethylsiloxane copolymer

surfactant)
" Olemix 84 EC (mineral oil SAE 10/95)

" BackRow
** chloridazon

* Cicer arietinum L.

" Lens culinaris L.

¥ Beta vulgaris L.

¥ Brassica napus L.
*Glycine max L.

” Brassica alba L.

¥ Lepidium sativum L.
* Avena fatua L.
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Table 1. Some physiochemical properties of nicosulfuron herbicide
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Log Kow: Octanol- water partition coefficient, Kd: Soil sorption coefficient, pKa: Acid dissociation constant
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Table 2. Some characteristics of organic and biological fertilizers applied in the experiment

mg/kg

oC EC

Fertilizer N K P %) (ds/m?) pH
Cow manure 11375 4104 7480 20 4.52 8.72
Vermicompost 10033 2371 7820 15 5.81 8.44
Mycorrhiza 6125 97 3680 10 2.46 8.12

OM: Organic Mater, OC: Organic carbon
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Fig 2. Effect of nicosulfuron dose (left) and biofertilizers (right) on nicosulfuron residue in the soil. Cow: Cow manure, Ver:

Vermicompost, Myc: Mycorrhiza and Con: Control.
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Table 3. Effect of nicosulfuron dose on its degradation rate and half-life

Nicosulfuron K Co DTso DTy R
(gaiha') (ng/kg soil) (ng/kg soil) (day) (day)
40 0.039 (0.001)® 25.95 (0.45) 17.77 59.05 0.99
80 0.037 (0.001)* 51.90 (0.91) 18.73 62.23 0.99

Caunl kil (gllas onmd s il J5 I slael .l doyd iy pdaw )3y xe BB pae Sy g jb 1> ailiio g >
DT50 and DT90: Half and time required to 90% of herbicide residue degradation in the soil, K: Coefficient of degradation, and Co:
Initial concentration of nicosulfuron in the soil. Means with the same letters in the same column are not significantly different (P<0.05).

Numbers in parentheses are standard errors.
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Table 4. Effect of nicosulfuron dose and hydromax applications on herbicide degradation rate and its persistence in soil.

Nicosulfuron

K

Co

DTso

DTy

5 2

(ga.iha') Adjuvant (ng/kg soil) (ng/kg soil) (day) (day) R
40 - 0.039 (0.001)* 25.95 (0.45) 17.77 59.05 0.99
Hydromax 0.036 (0.001)° 25.96 (0.95) 19.25 63.96 0.99
30 - 0.037 (0.001)* 51.90 (0.91) 18.73 62.23 0.99
Hydromax 0.034 (0.0004) 52.02 (0.10) 20.39 67.72 0.99

Caol albial gllas 3l 5D sluel .l o yd gy gdaw )3 5 gme BB pis )Slo gy 50 dlide gy
DT50 and DT90: Time required to 50 and 90% of herbicide residual degradation in soil, K: Coefficient of degradation, and C: initial
concentration of nicosulfuron in the soil. Means with the same letters are not significantly different (P<0.05). Numbers in parentheses
are standard errors
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" Olemix 84 EC

* Actirob 842 EC

* Break Thru S-240
' Phenmedipham
" Desmedipham

" Ethofumesate

' Xenobiotic

" Olbras® 88 EC

" Atplus 60 EC

' Adpros 85 SL (post- refined fatty acid)

® Trend 90 EC

” Ethoxylated isodecyl alcohol -surfactant
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Table 5. Effect of organic and biofertilizers and nicosulfuron dose on nicosulfuron degradation rate and its persistence in

soil.
. Nicosulfuron K Co DTso DTy

Fertilizer a.iha™l) ¢ (ug/kg soil) (ug/kg soil) (day) (day) R’
Cow manure 40 0.066 (0.001)* 25.76 (0.26) 10.50 34.89 0.99
80 0.061 (0.001) "™ 49.54 (0.51) 11.36 37.75 0.99
Vermicompost 40 0.06 (0.001)° 24.77 (0.25) 11.55 38.38 0.99
80 0.056 (0.001) % 49.57 (0.50) 12.38 41.12 0.99
Mycorrhiza 40 0.055 (0.001)° 24.26 (0.24) 12.60 41.87 0.99
80 0.051 (0.009)! 48.55 (0.48) 13.59 45.15 0.99
Control 40 0.039 (0.001)¢ 25.95 (0.45) 17.77 59.05 0.99
80 0.037 (0.001)® 51.90 (0.91) 18.73 62.23 0.99
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DT50 and DT90: Time required to 50 and 90% of herbicide residual degradation in soil, K: Coefficient of degradation, and Cy: initial
concentration of nicosulfuron in the soil. Means with the same letters are not significantly different (P<0.05). Numbers in parentheses

are standard errors
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Table 6. Effect of organic and bio-fertilizers, nicosulfuron dose and hydromax applications on nicosulfuron degradation rate
and its persistence in soil.

. Nicosulfuron . K Co DTsg DTy 2
Fertilizer (gaiha’) Adjuvant (ug/ke soil) (ugkgsoil)  (day)  (day) "
40 - 0.066 (0.001)* 25.76 (0.26) 10.50 34.89 0.99
Cow manure Hydromax 0.062 (0.001) b 24.77 (0.25) 11.18 37.14 0.99
30 - 0.061 (0.001)bC 49.54 (0.51) 11.36 37.75 0.99
Hydromax 0.057 (0.001)° 49 47 (0.50) 12.16 4039 0.99
40 - 0.06 (0.001) ¢ 24.77 (0.25) 11.55 38.38 0.99
Vermicompost Hydromax 0.057 (0.001)d 24.78 (0.25) 12.16 40.40 0.99
80 - 0.056 (0.001)de 49.57 (0.50) 12.38 41.12 0.99
Hydromax 0.053 (0.0008) f 49.59(0.49) 13.08 43.44 0.99
40 - 0.055 (0.001) ¢ 24.26 (0.24) 12.60 41.87 0.99
Mycorrhiza Hydromax 0.052 (0.009) fe 24.27 (0.24) 13.33 44.28 0.99
30 - 0.051 (0.009) & 48.55 (0.48) 13.59 45.15 0.99
Hydromax 0.048 (0.007)h 48.57 (0.47) 14.44 47.97 0.99
40 - 0.039 (0.001)f 25.95 (0.45) 17.77 59.05 0.99
Conirol Hydromax 0.036 (0.001)/ 25.96 (0.95) 19.25 63.96 0.99
80 - 0.037 (0.001)I 51.90 (0.91) 18.73 62.23 0.99
Hydromax 0.034 (0.0004)k 52.02 (0.10) 20.39 67.72 0.99
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DT50 and DT90: Time required to 50 and 90% of herbicide residual degradation in soil, K: Coefficient of degradation, and C: initial
concentration of nicosulfuron in the soil. Means with the same letters are not significantly different (P<0.05). Numbers in parentheses

are standard errors
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