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Table 1- Characteristics of the soil and cow manure studied
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(Soil characteristics) (Soil)  (Cow manure)
Skl ) ~
(Soil texture) clay
Sk gl JSPH 79 -
(PH clay saturated soil)
oM oS o 0.429 10.4
(Percentage of organic carbon)
0197 42> 0.0819 173

(Percentage of nitrogen)

Lfgl)) wgla) o)) 15.42
(Percentage of Agricultural moisture)
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Table 2- Sources of variation, degree of freedom and mean square (MS) analysis of variance metribuzin residues in soil

35 gl Slasye e @33l e
Sources of variation Mean square  Degree of freedom
¥ o2 ot 1293 53 1
(Soil sterilization)
o osls 127.7ss 3
(Organic matter)
Tosle X S 3,8 1y i
el S 250 240.1%* 3
(Soil sterilizationx Organic matter)
los
o 13889.7:x 6
(Time)
C.)L‘} X 61} C.P'SO”:.“ 982 6
(Soil sterilization xTime)
4o T odlo
okixe 237 Ssese 18
( Timexorganic matter)
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(Error)
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( Coefficient of variation)
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(Significant at 1%)

=, 100
2
3 90
1
L8 80 Steriled soil
-
;3: g 70 4 eriled soi
N 2560 Oty b S
2385
~ 325 Non steriled soil
1=
L g 30
1,
y 2 20
} E 10
H ’ E 0 -
>
‘5'-"&“59050-\&1-"'955'4*4&“59;
Days after incubation soil sample

095 sk 9 03 (g i S 33 (o5 i 4325 1 H9iligSl 53 ndiged (65l il (093 i —Y JSus
Figure 1- The effect of different periods of storage in incubators on metribuzin degradation in soil sterile and non sterile
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Table 3- The parameters that predicted by first order Kinetic equation and persistence metribuzin in experimental treatments

K b

SK gy ("‘g ) lSlse E()[L?)O I(DEE)O Co PSS paske)  JeBl ro

(Soil type) rganic ] ] G E’robabll

matter(%6) (59,) (59,) 292 ity level

K(mg/kg/day)
0 277.4 80.5 86.49(4.25) 0.0083(0.0017))* 0.004 0.93
o3b ()9 ya 1 302.9 91 90.83(3.14) 0.0076(0.0011) 0.0011 0.95
(Steriled) 5 164.4 495 95.08(2.89) 0.014(0.0001) 0.0001 0.98
10 170.5 51.3 103.61(5.03) 0.0135(0.0014) 0.0014 0.96
0 284.2 85.5 85.84(6.37) 0.0081(0.0025)* 0.022 0.72
oM g yiw 1 158.7 47.8 92.27(3.35) 0.0145(0.0017) 0.0003 0.96
(Non steriled) 5 190.2 57.2 87.92(7.60) 0.0121(0.0035) 0.0181 0.82
10 126.5 38 98.85(4.34) -0.018(0.0008) 0.0006 0.96
.))l.lit.»)] L5[.|a>>—

*standard error
DT50y DT90.545 (o0 3565 (135 cile doppte 50+ &S canl Sloj e ,Sobles cud i
DT50 and DT 90, respectively, represent 50 and 90 percent of the time the herbicide is decomposed.

Ks (55 2 £.5555 2 055 (o) cism e 4325 iyt CO(10)3) coms sy algl clals
K coefficient of metribuzin degradation (mg per kg per day) and CO initial concentration of metribuzin (%)
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Introduction: persistence of herbicide in the environment is one of the most important consequences of the
release of herbicide in the soil. This is more important particularly, in soil consumer herbicides such as
metribuzin. Metribuzin is from the group of photosystem Il inhibitors and is widely used for controlling
broadleaf weeds in many crops such as potatoes, tomatoes and wheat. According to available information,
metribuzin has medium and high persistence in soil and the high potential for contaminating groundwater
resources as well as damaging crops in the rotation. Therefore, using strategies for reducing harmful effect of
this herbicide is essential. In this regard, attention to factors affecting the fate of herbicide such as evaporation,
distillation, leaching, surface runoff, absorption by soil and plant matter and especially the role of chemical
analysis and biodegradation is essential and has important role in management of persistence and remains of
herbicide.

Materials and Methods: An experiment was conducted in completely randomized design with factorial
arrangement and three replications. Treatments included the soil at two levels (sterile and non- sterile), cow
manure amount at four levels (0, 1, 5 and 10 based on soil percentage weight), and soil incubation periods at 8
levels (0, 2, 4, 8, 16, 36, 64, 90 days). To perform the test, after preparing the soil to a depth of 0 to 10 cm from
the place that has no history of using herbicide for at least 5 years, the soil samples were transferred the
laboratory to determine the physiochemical properties. For Sterile soil, soil samples were taken at 121 ° C and
2.1 bar pressure in the autoclave for 45 minutes, and this was repeated three times. For contaminated soil to
metribuzin, after preparing the soil, at interested different levels of organic fertilizers (including 50 g dry soil),
the soil samples were contaminated with metribuzin at amount of 5 mg per kilogram of soil (the equivalent of
0.25mg metribuzin in 50 g soil). The sterile water at 75% field capacity soil was then added and the bottles were
closed with vent aluminum paper and placed in the incubator in darkness at 27 ° C for 90 days. After leaving the
soil samples at specific time periods, the extraction of metribuzin from the soil samples was stored in freezer at -
25 °-C to be used for Hplc analyses.

Result: There was no difference in the several levels of organic matter. Extraction efficiency of metribuzin at
levels of 1, 5 and 10% was, respectively, 92.52, 91.76 and 91.51 % compared with the control without the use of
organic fertilizers (95.52). According to the results, degradation rate was more rapid in non-sterile soil, therefore,
metribuzin soil residue was 59.12, 38.18 and 28.55 %, after 36, 64 and 90 days incubation period, respectively,
in non-sterile soil relative to sterile soil. No significant differences in metribuzin residues in the soil, in the first
days of incubation of soil samples, may be related to the lack of a history of herbicide application and need of
compatibility of soil microorganisms to metribuzin. Using 1, 5 and 10 % of cow manure amendment to non-
sterile soil, decreased metribuzin halflife from 85.57 days to 47.80, 57.28 and 38.08 days, respectively, and in
sterile soil its half-life decreased from 83.51 to 91.03, 49.50 and 51.34 days, respectively. Khoury et al. reported
that by increasing the organic matter, the half-life of metribuzin decreases. In this experiment, increasing the
organic fertilizers from 0 to 25, 50.75 and 100% resulted in a reduction of half-life from 15.4 to 12.4, 9.6, 7 and
3.1 day, respectively.

Conclusion: According to the results of this experiment, addition of cow manure can increase metribuzin
degradation in soil and decrease its half-life.
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