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ABSTRACT

Experimental material consisted of the seeds of Polan, Aldana and Dornburg soybean cultivars har-
vested from the field experiments in 1990-92 at Sandomierz with the following herbicides and doses:
Sencor 75 WP (1.0 and 2.0 kg/ha), Tribunil 70 WP (1.0 and 2.0 kg/ha), Azogard 50 WP (1.5 and 3.0
kg/ha), Afalon 50 WP (1.0 and 2.0 kg/ha). Seeds from plots treated with a single dose of some herbi-
cides (Tribunil 70 WP, Afalon 50 WP) did not exhibit any herbicide active residues or in case of other
herbicides their level were far below permissible limits (0.1 mg/kg).

The use of double doses, resulted in accumulation of the active remnants in soybean seeds but still
their level did not exceed permissible limits. Differences in the level of herbicide active substances in
soybean seed were found to depend on season conditions.
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INTRODUCTION

Residues of active herbicide components in seed, soil and water are the
side effect of herbicide application (Rola et al. 1971). Their content in agri-
cultural products has been extensively tested in recent years. Poland is a
country where crops exhibit one of the lowest amount of pesticides. In
1986-1990 only in 0.2% of tested samples the active residues were found
comparing to 2-4% in the samples from developed, industrial countries
(Dabrowski 1992). In Poland first tests for residues were started in sixties
and in seventies tests were performed on a wide scale in cooperation with
FAO Dabrowski 1992).

The aim of this study was to evaluate the level of herbicides remained on
three soybean cultivars following their application at low and high doses
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MATERIALS AND METHODS

Experimental material consisted of the seeds of Polan, Aldana and
Dornburg soybean cultivars harvested from field experiments in 1990-92 at
Sandomierz with the following herbicides and doses: Sencor 70 WP (70%
metribuzin, 1.0 and 2.0 kg/ha), Tribunil 70 WP (70% metabenzthiazuron,
1.0 and 2.0 kg/ha), Azogard 50 WP (50% prometryn, 1.5 and 3.0 kg/ha),
Afalon 50 WP (50% linuron, 1.0 and 2.0 kg/ha). The plots with no weed
control (control — C,) and some hand weeded throughout the entire growing
season (control - C,) served as controls.

The experiment was carried out on chernozem soil developed from loess
(very good wheat complex), pH — 5.9, humus content — 2.72%. The experi-
ment was conducted within 4 replicates in randomized block, the plot size
was 10 m?. Each year cereals were consisted a forecrop. Soybean was
sprayed with herbicides (2 days after sowing: 26.04.1990, 02.05.1991,
04.05.1992). Seed analyses for herbicides contamination were made each
year 2 months after seed harvest (on 20 g sample from each plot). Determi-
nation of active herbicide residues in seeds was performed according to Pol-
ish Standards Anon. (1997, 1999), and Kostowska et al. (1993).

Statistical assessments were made by analysis of variance, differences of
the means were assessed by Tukey's test.

RESULTS

The seeds of Aldana and Polan cvs. submited to a single dose of Sencor 70
WP contained 0.0019 and 0.0054 mg/kg of metribuzin residues respec-
tively. A double dose resulted in a two-fold increase of metribuzin in the
seeds of these cultivars but as much as fifteen-fold higher in Dornburg cv.
However, still this concentration was below permissible limits (Table 1,
Fig. 1).

No metabenzthiazuron residues were detected in the seeds of all cultivars
in each experimental year when a single dose of Tribunil 70 WP was applied
(Fig. 1). The seeds of Aldana and Dornburg cvs. from the plots treated with
double doses of Tribunil 70 WP contained trace amount of
metabenzthiazuron.

When a single dose of Azogard 50 WP was applied prometryn, an active
substance of this herbicide, was detected only in the seeds of Polan cv. Be-
sides prometryn below permissible level was found in the seeds of all
cultivars with a double dose of Azogard 50 WP each year of testing (Table
1).

Linuron, an active substance of Afalon 50 WP applied in a single dose
was only detected in Polan seeds (0.001 mg/kg) while in the seeds of all
cultivars from the plots controlled with a double dose of Afalon 50 WP
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The content of herbicide residues in soybean seeds (mean for cultivars) fable
Residues [mg per kg]
Active of herbicide Year* Dose**
1990 1991 1992 Mean Single Double
Metribuzin 0.0000 0.0004 0.0267 0.0090 0.0031 0.0150
Metabenzthiazuron 0.0065 0.0000 0.0000 0.0022 0.0000 0.0044
Prometryn 0.0116 0.0400 0.0122 0.0213 0.0027 0.0399
Linuron 0.0015 0.0366 0.0030 0.0137 0.0004 0.0269

LSDy 5 for years = 0.0090; for doses = 0.0113. * average for cultivars and doses, ** average for cultivars and
years
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Fig. 1 Active residues of herbicides in seeds of three soybean cultivars (mean of the years 1990-1992). I, II -
doses of herbicides. Active substances: metribuzin - in Sencor, metabenzthiazuron - in Tribunil, ptometryn - in
Azogard and linuron - in Afalon

the presence of the active ingredient residue was detected in all varieties,
but still below the limits.

Prometryn - the most highly cumulating component of Afalon 50 WP
reached in soybean seeds only 40% of its permissible level when a double
dose was applied (Fig. 1). Different amounts of herbicide active substances
in soybean seeds were found depending on climatic conditions (Table 1).

Weather condition during cropping seasons could affect the amount of
herbicide residues in the seeds (Table 1, Fig. 2). The highest amount of
herbicide residues in the seed was found in moderate season of 1991 with
the average amount of 0.0192 mg/kg, less in the warm and dry 1992
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with the average amount of 0.0105 mg/kg and the lowest amount of 0.0049
mg/kg in the cool and wet 1990 (Table 1., Fig.2.).
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Fig. 2 The amount of rainfalls and sum of temperatures during the vegetation period of three soybean cultivars
within the years 1990 - 1992.
Mean temperatures: 15.3°C in 1990, 15.8°C in 1991, 17.9°C in 1992.
Mean rainfalls: 2.45, 1.80, 1.38 mm respectively in 1990, 1991 and 1992

Generally, higher quantities of active herbicide were found when double
doses were applied (Table 1), but it should be underlined that even in these
cases the amount of herbicide residues in the seeds was fairly below the ac-
cepted limits irrespective by of the environmental factors.

DISCUSSION

We have found that herbicide active remanents were either non detected
in the soybean seeds or their amounts were below the level given in Polish,
German, Belgian and Swiss regulations Anon. (1969a, 1969b, 1989, 1993).
Our results are consistent with those reported by other authors. According
to Kampe (1979) and Briggs (1984) the level of herbicides remaining in the
seeds is determined by the type of their active component, their
physicochemical properties, weather, soil conditions and time of applica-
tion.

Precipitation and temperature affect soil moisture and it is known (Sheets
and Crafts 1958; Gissbuhler 1963; Bailey and White 1964) that both low
and high moisture confine absorbtion of herbicide by plants.

In our study 1992 was very dry in contrast to 1990 that was rainy and
soil was soggy. Under these conditions herbicides were restrained. In
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1991 with moderate and evenly distributed rain fall during the season, soil
was properly moist and herbicide were easily taken by soybean plants. Simi-
lar observations were made by Lambert (1966) and Kozaczenko (1974).

In conclusion it could be stated that herbicides Tribunil 70 WP and Afalon
50 WP used for weed control of soybean applied at recommended doses did
not leave any active substance residues in the seeds which are completely
safe and can be used for human nutrition and animal feeding.

REFERENCES

Anonym 1969a Moniteur Belge 139¢. Anne N. 33. 15 Fevrier.

Anonym 1969b Ruckstande von Pflanzen - und Virratsschutzmitteln in Lebensmitteln.

Anonym 1989 Bundes gesetzblatt Teil I. Nr 49. Ausgegeben zu Bonn. 27 October.

Anonym 1993 Dzienik Ustaw Rzeczypospolitej Polskiej U. R. M., 104: 1795-1814.

Baily G. W., White L. 1964. Review of adsorption and desorption of organic pesticides by soil
colloides, with implications concerning pesticide bioactivity. J. Agricult. Food chem. 12:
324-330.

Briggs G. G. 1984 Factors affecting uptake of soil-applied chemicals by plants and other organisms.
Soil and Crop Protection Chemicals. Monograph No. 27, Proc. of Symp. Wye College, Kent, 11
th and 12 th July; 35-48.

Dabrowski J. 1992 Obraz skazen pozostatosciami pestycydow upraw rolnych w Polsce w latach
1981-1990. Mat. XXXII Sesji Nauk. IOR. Cz. I Referaty. Poznan; 186-209

Geissbuhler H. 1963. The fate of N-4 chlorofenoxyphenyl dimetylurea in soil and plants. Wee Re-
search. 3: 140-153.

Gabinska K. 1986 Tolerancja odmian pszenicy ozimej na herbicydy. Mat XX VI Sesji Nauk. IOR. Cz.
II. Postery. Poznan; 47-53.

Kampe W. 1979 Zur Frage der Herbizidruckstande in Boden und im Erntegut von Getreide. Gesunde
Pflanzen, 4: 96-101.

Kostowska B., Sadowski J., Rola J., Glabiszewski J. 1993 Lysimeter studies: translocation of
methabenztiazuron in soil. Proc. IX Symp. Pesticide Chemistry. Mobility and degradation of
xenobiotics. Piacenza, Rd. G. Biagini - Lucca; 203-207.

Kostowska B., Sadowski J., Wilczynska - Kostrzewa W. 1997 Polska Norma. Gleba i materiat
roslinny. Oznaczanie pozostatosci herbicydow. Substancja aktywna - pochodne
fenylomocznika. PN - R - 04123. P. K. N.: 1-8.

Kostowska B., Sadowski J., Wilczynska - Kostrzewa W. 1997 Polska Norma. Gleba i materia§
ros$linny. Oznaczanie pozostatosci herbicydéw. Substancja aktywna - pochodne triazyn. PN - R
-04118. P. K. N.: 1-12.

Kozaczenko H. 1974. Badania nad biologiczna aktywnos$cia herbicydow pochodnych mocznika w
warunkach roznej wilgotnosci gleb. Zesz. Nauk. ART. Olsztyn 8: 3-58.

Lambert S. M. 1966 The influence of soi moisture confent on ferbicidad response. Weeds, 14:
185-190.

Martin D. A., Miller S. D., Alley H. P. 1989 Winter wheat /Triticum aestiwum/ response to herbi-
cides applied at three growth stages. Weed Technology, 3/1/; 90-94.

Rola J., Kostowska B., Witek J. 1971 Badania nad pozostatosciami Tenoranu w niektorych owocach
i warzywach. Pam. Pulawski, (44); 211-220.

Sheets T. J., Crafts A. S. 1958 The phytofoxicity of four phenyl urea herbicides in soil. Weeds. 6:
413-417.



