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1- High performance liquid choromatography
2- Batch Method

3- Merk-Hitachi

4- Detector

5- Photodiode array
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Table 1. Selected physical and chemical characteristics of the studied soil and organic amendments.

e o T T oA e
Sl il ) pH
Silt Sand Clay CEC oC EC
Texture
% cmol kg % ds.m’
Ry
Sandy 28 62 10 10.5 0.61 7.4 42
Loam Soil
|
215 25.4 7.8 73 Eaied
Manure
= oo
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Figure 1. chromatogram of Metribuzin herbicide.
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Table 2. Mean comparison for chemical and physical properties of treatments.

oS el S oS Flsl sk SAL o gaze 055 )
EC pH oc 0s B.D s
Treatment
ds.m’ % gr/em’
4.2° 7.4° 0.61° 33° 1.52° T
43" 7.5° 1L.1? 45° 1.33 ™
4.4 7.6 1.22° 48° 1.25° TB

At (Gl pme SN (glyls Ao 3 ) JL.;;}lChwﬁMd@qf&@)\;é&u@i@q;)ﬁﬁ

Values with same letter within a row have not statistically significant difference (P<0.01).

(T: soil, TM: Soil+ Manure, TB: Soil+ Biochar)
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Table 3. Comparison of three linear, Freundlich and Langmuir isotherms for estimation of the herbicide
adsorption behavior in treatment.

Langmuir Linear Freundlich o
Treatment
GSDRE GMRE R? GSDRE GMRE R? GSDRE GMRE R?
12.9 8.48 0.48 1.04 1.9 0.86 1.14 1.03 0.99 T
343 28.1 0.18 1.17 0.93 0.91 1.11 1.01 0.97 ™
47.4 20.3 0.62 1.21 1.09 0.92 1.15 0.98 0.96 TB
(T: soil, TM: Soil+ Manure, TB: Soil+ Biochar)
bl byl 3 el ol (slaesls 4 dis B Jde B3 i —f Jpux
Table 4. Results of li Freundlich fittings on adsorbed data in treatment.
caty s
Freundlich o
; Treatment
Koc R 1/ Kf
195.16 0.99 1.1 1.21 T
209.82 0.97 0.99 2.35 ™
216.12 0.96 1.04 2.65 TB
bl Glsled land glagasli bn s KE (ol o (Kier -0 s
Table 5. Correlation between Kf, n and chemical properties of treatments.
i oS el seEdls e b S oS 4 el KE o
EC CEC oC pH
-0.43 -0.77 0.79 0.73 -0.38 1 Kf
T
1 0.9 -0.89 -0.92 0.99%* -0.43 n
-0.54 -0.44 0.97 0.99%* 0.83 1 Kf
™
1 -0.14 0.79 0.92 0.51 -0.54 n
-0.44 0.97 0.67 0.99%* 0.1 1 Kf
TB
1 -0.77 -0.35 -0.97* -0.35 -0.44 n

/0 Clahﬂ)z )bd'a.aﬁ} o/ Clahﬂ)z Dls sma =
** Correlation is significant at 0.01 probability level, * Correlation is significant at 0.05 probability level.
T (soil), TB (soil+Biochar), TM (soil+ manure)
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Figure 2. Metribuzin breakthrough (a) and cumulative (b) curves from soil (T), soil + Biochar (TB), soil +
manure (TM) in non saturated condition. C, is the initial amount of metribuzin applied; C is the concentration

in leachate.
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Figure 3. Metribuzin breakthrough (a) and cumulative (b) curves from soil (T), Biochar (TB), manure (TM)
in saturated condition. C, is the initial amount of metribuzin applied; C is the concentration in leachate.
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Figure 4. Metribuzin breakthrough curve in saturated (S) and non saturated (N) condition. C, is the initial
amount of metribuzin; C is the concentration of metribuzin in leachate, (T=soil, TM=soil + manure, TB=soil +

Biochar).
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Abstract

Background and Objectives: Presence of pesticides in ground water resources has grown in
the past few years and has become an intensive and burning issue of discussion. Groundwater
contamination not only affects the health of human beings as it is being directly used for
drinking purpose, but also can act as source of contamination for food chain, when used for
irrigation. Awareness of the fate of the use of soil pesticides is necessary to reduce the mobility
of these compounds in the soil and protect the environment. Present study reports the effect of
organic manure and biochars amendments on adsorption and metribuzin downward mobility in
soil columns.

Materials and Methods: Organic amendments (manure and biochar) was added to soil at a
level of 1% and the effect of soil (T), soil + manure (TM), soil + biochar (TB) treatments on
adsorption and leaching of metribuzin pesticide was studied under saturated and unsaturated
moisture conditions. Adsorption experiment with Batch method and soil leaching experiment
with Soil column method were conducted in Laboratory of Gorgan Agricultural Sciences and
Natural Resources university with two replications.

Results: The results showed that adsorption’s experiment data was matched to the Freundlich
model. The adsorption of metribuzin herbicide increased both in TM and TB organic
amendment and the Freundlich constant (Kf) for T, TM and TB treatments was 1.2, 2.3 and 2.6,
respectively which were 70% higher in organic amendment treatments than control treatments.
Application of manure and biochar at 1% level in soil reduced the downward movement of the
pesticide and maximum concentration of pesticide in the leachate. The total amount of pesticide
recovered in TB, TM, T treatments was 77%, 50% and 47%, respectively. Also, the maximum
amount of pesticides recovered in unsaturated conditions in treatment T, TM, TB respectively
were 27%, 10% and 13% less than in compared to saturated conditions.

Conclusion: The application of manure (TM) and biochar (TB) in soil at 1% level increased the
metribuzin retention in the soil and reduced the downward movement of pesticides and affected
breakthrough time and maximum concentration of metribuzin in the leachate. Application of
biochar in soils is effective in agricultural sustainability and environmental conservation. A
better understanding of the benefits of using biochar requires long-term and continuous studies
on agro-environmental issues. Also, according to the data of this study, in all treatments.
pesticide leaching was higher in saturated conditions than in unsaturated conditions.
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