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The cadmium, lead and mercury contents in caryopses and milling products of
wheat, barley, rye, millet, buckwheat, peas and mixtures of some species and
varieties ecologically grown according to the IFOAM principles (International
Federation of Organic Agriculture Movement) and instructions of the Ministry
of Agriculture of the Czech Republic were studied. In a wide assortment of
varieties and products of milling processing (more than 140), the contents of
these elements were determined by a certified laboratory and compared with
prescribed limits of hygienic standards as well as average values of the con-
tents of Cd, Pb and Hg in grain crops cultivated in conventional intensive
agriculture. Higher values of these clements than prescribed by hygienic limits
of permissible amount for foodstuffs in CR were found neither in caryopses,
nor in their products and neither in limits determined by the European Union
(EU). Species differences were found in the contents of Cd, Pb, Hg. Some
varieties were apparently more susceptible in different years to uptake of these
elements, but this could not be confirmed in the following year. A rather
stronger influence of the year, particularly the weather pattern, on the uptake
of heavy metals (HM) was identified. Greater varietal differences were ex-
pected and therefore we investigated mixtures ol varieties and mixtures of
species. In mixtures of varieties no significant difference to components of the
mixture could be found. Mixtures of species offered greater possibilities for
a certain combination of species to be used to achieve a decrease in HM
contents. Lower HM contents were also found in larger caryopses and from
thinner stands that can be used in practice. In conventional intensive agricul-
ture, where the content of these elements was monitored, the contents of these
elements in investigated years were higher than in grain crops of our trial.
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was among countries with great load on the population through Cd, Pb and
INTRODUCTION Cr in the food chain in some localities (Jedlicka, 1995). Conventional
intensive agriculture based on the use of fertilizers brings a lot of undesirable
elements into the soil as well as to growing plants. For example, phosphorus
fertilizers are accompanied by some elements dangerous to man and animals,
such as Cd, Be, As, Sr, etc. The most serious in the present conditions is the
input of cadmium into plants and the whole food chain. In the past, when
mercury dips were used, it was also mercury. An immense development in
the auto industry also leads to excessive contents of lead in some localities.

Therefore, we studied whether ecological agriculture may provide products
with below-limit values of these elements.

MATERIAL AND METHOD

Within the State Varieties Official Trials of the Central Control and Test-
ing Institute for Agriculture (UKZUZ), a whole set of tested varieties for the
ation List of Recommended Varieties in Ecological Conditions is cultivated by us,

 as the only ones in the CR, at the Experimental Station of the Czech Univer-
sity of Agriculture in Praha-Uhiinéves without application of fertilizers
pesticides and in harmony with IFOAM principles (Intern
of Organic Agriculture Movements) and the Methodological Instruction for
Ecological Agriculture issued by the Ministry of Agriculture of CR No.
655/1993 and further amendments. Based on these instructions the Experi-
mental Station is certified to carry out these experiments. Establishment of
the trials was preceded by conversion from conventional into ecological man-
agement, which is stock-less on the experimental plot. The pedologic
Was performed to evaluate balance of the plot
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4 Production capacity of 84 points. The contents of availab

In soil (Table ).
Dusty fallout is investigated by Hygienic Station of
of the site of the trials, which amounted to 7.13 g/m? at the Measuring Station
in Praha-Uhiin&ves. In 1994 it was 663 g/m* and in 1995 6.05 g/m’.
Stafio and Sev&ik (1994) report that at Sedlec (at a dist
fallout for Cd was 0.8 g/ha, for Pb 25 g/ha, and for Hg 0.2 g/ha, and for CR
125 g/m. Composition of wet deposition is presented in Table II.
Beneg (1994) reports inputs of hazardous elements into soils by atmos-
Pheric rainfall in the CR (range of annual precipitation 410-680 mm): Cd
04-0.7, Pb 41-68. and Hg 0.2-0.34 g/ha/year.
The Experimental Station Praha-Uhfindves lies in
gion at an altitude of 295 m above sea level,

the capital of Prague

ance of 8 km)

a fertile beet-growing
with luvisol clay soils and

le nutrients in the
Xperimen;y] soil (Mehlich IT) during the experiments were (mg/kg): P 94-96,
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-barley and oats on 22 April 1993, whereas millet and buckwheat were sown
in the last week of April (o 4 May 1993.

In the year 1993-1994, the varictal trial was established after potatoes. The
trial included 18 winter wheat varietics. The trial was sown on 7 October
1993. The varietal trial with spring barley was est
and was sown on 7 April 1994,

Alter the harvest of wheat on 10 August, of barley on 16 August 1993 and
22 July 1994, grain samples were taken for analysis for the contents of heavy
metals. Analyses were carried out by the laboratory of the State Veterinary
Administration Praha 4-Pisnice which was accredited for these analyses. Mer-
cury was determined by the method of atomic absorption spectrometry (AAS)
on a single-purpose device TMA 254, with a detection limit of 0.001 ppm.

Cadmium and lead were determined by the AAS method on the device
Spektr AA 30 manufactured by the company Varian. Samples were mineral-
ized on a dry path and ignited in a muffle furnace at 450 °C (for 16-20 hours).
Ash was dissolved in 1 M HNOs. The detection limit was 0.005 ppm for Cd
and 0.05 ppm for Pb, the size of the weighed sample was 150 mg.
differences were + 8-10% against the control (reference) samples.

ablished after winter wheat

The

RESULTS AND DISCUSSION

Several sets of grain crops were examined from the harvest of 1993 for
the content of heavy metals. These were winter wheat varieties as well as
spring barley varicties (Table IIT) and the mixtures of spring barley varieties.
In addition spring barley of various large caryopses used as seed was also
examined (Table IV). We investigated also the mixtures of cereal species
(Table V). Furthermore, the content of heavy metals was evaluated in winter
barley of whole and hulled grains, in a way similar to that in the above-men-
tioned grain crops.

In a two-year investigation of ccologically grown winter wheat and spring
barlcy varieties (Tables IIT and IV) an excess of limit values as determined
by the Decree of Ministry of Health of CR No. 298/1997 could not be found
in the average content of heavy metals, where the permissible amounts in
8rain crops are: cadmium 0.1, lead 0.3, and mercury 0.05 mg/kg of dry
Matter,

In the second year (1994), however, the content of investigated metals in
both cereal species was higher. Fallout in the given year, however, was not
igher, only the contents of these elements on soils of the plots, where the
ials were conducted were higher than in the previous year (plot II for winter
Wheat and plot IV for spring barley) — Table I. For example, Domazlicka
quoted by Cibulka et al., 1991) reports on the effect of the amount of
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| [11. The contents of cadmium and mercury in caryopses of winter wheat (left) and spring barley | [v. The contents of cadmium, lead and mercury in caryopses of winter wheat and spring barley
varieties (right) (in mg/kg) from the harvest of 1993 — Praha-Uhfineves ~ varieties from ecological growing in 1994 (in mg/kg)
‘1 ‘ Variety Cd Pb Hg Varicty cd B Winter wheat Spring barley
i llona 0.013 0.11 0.002 | Akcent 0.011 0.20 221 Variety cd Pb He | Variety Cd Pb | Hg
i Viginta | 0.006 | 0.10 | 0000 | Rubin Ok o 0.005 Rexia 0.01 | 027 | 0.004| Krystal 0.025 | 0.10 | 0.002
J | Senta 0.010 0.07 0.001 | Jaspis 0.013 940 0.002 Livia 0.014 | 0.11 | 0.005| Rubin 0.008 | 0.09 | 0.003
| | Hana 0.016 0.21 0.004 | Profit G G4e 0.001 Tlona 0.029 | 0.16 | 0.009 | Jaspis 0011 | 0.09 | 0.005
| ;3 | Regina | 0.002 | 0.7 | 0002 } Galan GO0> 1 DI 0op) Hana 0.019 | 0.16 | 0.004| Orbit 0.010 | 017 | 0.009
| i Simona | 0.013 Ok oiooe | Dbt QLS L.38 0.003 Vlada 0.021 | 02 | 0.001 | Jarek 0.021 | 0.11 | 0.003
\ i Livia 0.012 | 018 | 0002 | Garant Qe 0.2l 0.001 Sparta 0.005 | 041 | 0.008| Malvaz 0.041 | 0.15 | 0.015
| Sofia 0.014 0.35 0002 | ST 149 a6 0.2¢ 0.002 Sida 0.018 | 0.27 | 0003 | Jubilant 0.009 | 0.11 | 0.002
Sparta 0.012 0.08 0.002 Vega 0.034 | 0.19 | 0.003| Terno 0.020 | 0.13 | 0.005
Sida 0.011 0.09 0.003 Blava 0.015] 035 | 0002 | Akcent 0.019 | 0.09 | 0.003
Zdar 0.009 0.17 0.004 Samanta 0.021 | 0.21 | 0.005| Sladko 0.017 | 0.19 | 0.005
Samanta | 0.006 0.31 0.005 N Torysa 0.033 | 036 | 0.005]| Svit 0.019 | 0.05 | 0.003
i Average | 0.008 0.16 | 0.003 ahl] Dos L o Asta 0.031 | 0.19 | 0.005| Stabil 0.005 | 0.12 | 0.004
i Limit 0.1 0.3 0.05 0.1 w3 8.0 Siria 0017 | 027 | 0.002| Pax 0015 | 0.17 | 0.003
‘.‘ ‘Q;! Trane 0.005 | 035 | 0.004| Novum 0.015| 031 | 0019
i ‘ A Bruta 0.033 | 0.21 0.012 Ladik 0.013 | 0.30 0.005
| cadmium in the environment, i.e. in soil, on its content in vegetables. The Regina 0.027 | 0.17 0.005 | Forum 0.017 | 0.11 0.005
main reason is, however, the effect of weather, part'icu?ar!y the high hfmpCl'L/l‘ irona 0017 | 009 | 0005 Viktor o019 | 616 | 000z
tures and drought that prevailed at thcvlimc of the trial in June zmq ‘.?15‘!)".”191‘)4‘. . 0015 | 015 | 6003 | Average baries 007 | o143 | 0008
The precipitation amounted to 50% of the long-term average, and the average . o , )
daily {emperature was highcr by 4 °C in ]u]y. S -av1e 0.015 ] 0.10 0.003 Dankowskie n. 0.25 0.09 0.003
Although above-average values in some varieties were found in the results, Diana 0.015 1 0.15 | 0.002 ) Albedo 0.021 1 0.11 | 0.003
these were not confirmed in other years of study, so we cannot say that some Mironovska | 0.009 | 0.10 | 0.002| Rapid 0.005 | 011 0.005
varieties accept heavy metals more than an()thcrs.lAl the same ll[y] 5(:mj - 0019 | 021 | 0.004] Average winter rye | 0.017 | 0.10 | 0.003
. authors report varietal dil‘l‘crcnccsrin uptake o_f studied clcm.cnls‘(ilxj L‘zi n‘:l :] . ol 03 o B - 0.05
al.. 1982: Isermann ct al., 1983). Rather it could be said that individu
varieties take up more under certain weather patterns in a given year.
However, we have compare the average contents of these clements w1l_h‘
corresponding values from conventional agriculture. Such a COI‘)}’!?AE'ISOIT _‘[: Studying heavy metals in wheat and barley grain, that the contents of Cd, Pb,
given by Bene§ (1994), who reports average contents in winter wheat 11“1114 Hg and Cu from our ecological cultivation are far below contents found in
T ;l" 0.080 mg for cadmium, 0.470 mg for lead, 3.85 mg for copper, : ”id-()%(] Conventional growing.
mg/kg for me,rcul'y. In spring barley the concentrations were 0.0 ; 111 lhfi; .Mixtures of varieties aimed at possible combinations of varietics with
()./:'15() in Pb, 4.30 in Cu, and 0.010 mg/kg in Hg. It is evident 1-‘“”” vl hlgher and lower contents of heavy metals were also studied (Table V). In
comparison, where Bene§’ data represent average values of several = %0me combinations of varieties this prerequisite has been confirmed. Average
I 099
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*“‘ h ; a s iy TR VARSI e — 5 VL. The contents of cadmium, lead and mercury in barley grain (mg/kg) cultivated at various stand
R e R : >ad and mercury in grain of barley mixture varieties — p, hae H ! ) ¥ Y& EIRE
! V. The contents of cadmium, lead anc J densities and in grain of different sizes and from grain of species mixtures (Praha-Uhfindves, 1993)
A | -Uhfinéves 1993 (mg/kg)
e Sowing rate =
| L Pure . . & 14 Number
IR e cd Pb Hg it | £ : : o | m?
A Mixture of varieties & varieties Send size per [ m
Il Akcent + Rubin 0.016 | 0.20 0.004 | Malvaz 0.005 . ‘ 400 0026
| & _ Stand density
it A - i 3 | Stabil 0.005 | 0.17 | 0.01] 5 23
(L | Rubin, Orbit, Malvaz 0.007 | 0.14 0.003 | Stabi i 500 0.023
Tar 5 59 0007
\ \“1 Akcent, Rubin, Stabil, Novum | 0.005 | 0.22 | 0.009 | Terno 0.005 | 0.52 0.007 600 0.022
i‘ Svit + Sladko 0.007 | 0.07 | 0.009 | Orbit 0.005 | 0.25 0.009 Caryopsis size
| I Terno + Donum 0005 | 023 0.005 | Galant 0.005 | 0.18 0.011 Caryopses > 2.5 400 0.028 0.15 0.005
Donum, Svit, Terno 0.005 | 0.24 0.006 | Novum 0.005 | 0.21 0.015 500 0.021 0.20 0.006
‘ Stabil, Novum, Sladko 0.005 | 0.36 | 0.018 | Rubin 0.005 | 0.09 | 0.004 600 0.018 0.20 0.003
T ) s1 015 | 0om | Caryopses > 2.8 400 0.021 0.18 0.006
| Malvaz, Orbit, Stabil, ST44 0.005 | 0.21 0.001 | Donum 0.005 | 0.15 002 YOf )
i Svit 0.005 | 0.17 | 0.020 0.017 0.12 0.005
Sladko | 0.005 | 0.08 | 0.010 _ 0.016 | 0.8 0005 |
L ST 4404 | 0.007 | 0.16 | 0.012 Average 0.021 0.19 0.005 |
i 1 ooto | imi S
il - 0.007 | 020 | 0.007 0.005 | 022 | 0.010 | Limit 0.1 0.3 0.05
Il L “b 0.1 |03 |00s 01 |03 | 005 | Secies mixtires " Pb | Hg |
m Barley 0.021 0.13 0.021
\
{ i Oats 0.024 0.21 0.015
i g
‘ - ‘eturas of vatiatiss. Haw: Pe: 0.02 K 3
contents of lead and mercury, too, were lower in mixtures of varicties ‘ How ea ).027 0.3 0.013
g ever thAC differences were small. Considering the fact that the VL\]IILiS did not Species mixtures — representation of different components in the mixture in % at sowing
i exceed the permissible amount, cultivation of mixtures of varietics for reduc- Barley 66%, oats 33% 0.020 0.013
\, ing the content of heavy metals havg insigmi’lAczu?l 1‘_—05‘;}11113. I Barley 33%, oats 66% 0.018 0.020
| However, the difference given in Table VI is mgm[lczmt,i where ‘le,.,:'.L m biticy. 33%, outs ¥3%, pea. 53% - e
i) . . ent 1s decreased in harvested grain ’ ‘
| ; cnfenf < : nt is decreased in g
,1}' i in cadmium content show that thgumtg ; ased A e 2 bisitey 6%, pon 33% - -
‘ thinner stands. In larger caryopses in the fraction remaining above the 2.¢ :
1ANCT SRS, S ) sreury are lower, whereas in Oats 66%, pea 33% 0.015 0.002
i sieve. the contents of cadmium, lead and mercury are I .
S i ’ ’ iove thev are rather hicher 2
}é I smaller caryopses above the 2.5 sieve they are rather higher. . — 0.020 0013 |
‘? ;‘ In the mixtures of oats and barley (with a larger proportion ol bai b‘,f.‘ L — e
4] i ! ' . : ~ 5 ot > mixtures ¢ .
,l- | | there is also an indication of lower Cd and Pb contents. In the n:,z y o | A— -
1 I : : e — - ents of Cd and t
' > varieties (barley plus peas and oats plus peas), the contents « N ; i _ _ ) _ ) !
i ‘ the varieties (barley p - Il L. epli ‘"t(li()IL should be needed for confirmation Note: Stand density at sowing of 400, 500, 600 caryopses per 1 m7, size of caryopses (2.8 mm
‘Hd I were lower tmt some further rep [I.LL o tures had hicher contents of and 2.5 mm sieve mesh) in stand of different density
T C hic Peac a¢ a4 o >nt of species mixtures ha g el
3 of this. Peas as a compone e o fo1
N : s ‘missible amounts
it 1 H cadmium, lead and mercury but they did not exceed permissible ‘T‘?Ij - ole
11 - or > mixtures wi cas had higher contents of thes¢ ©
1 | - ercfore the mixtures with peas had hig J . i . i o
i 3 X‘L lugumul\. l"h;:w Pras sy ool l The contents of cadmium, lead and mercury in millet were studied in the
I ‘ 5 the ose of barley a ats. s : i
i | ments Iln l: . h}cun paid to investigation of the contents of Cd, Pb Whole caryopses, hulled caryopses — millets and husks. In caryopses as well
‘ special attention has been pe = " : : : S i
1 F \‘ Spau_l ! - see Table VII s in millets the contents were almost identical and far below the boundary
| and Hg in millet and buckwheat (see Table J. )
1! | < 799
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1€ C € > reury in grai Fmillet, millets, anc nille SKS
t s of cadmium, lead a d mercury 1 d orn t, millets k
\% e contents

Cd | Pb ] E‘j
Variety — product - - e
Saratovske — grain ‘ .,
\ 0.075 0.18 0.009
Saratovské — husked millet . o o
saator 0.095 e ).022
are ské — husks
Saratovské 1ux. e o "
Unikum — grain | o
i 0.064 0.18 0.004
Unikum — husked millet O o "
0.103 £ 02+
Unikum — husks
S 0.065 0.24 0.006
Handckd Mana — grain ().()SL) o o
icka ¢ illet .0¢ 23 2
Hanacka Mana — husked mi "
0.103 0.31 0.040
Handackda Mana - husks
i - trial fr he above-mentioned seed
Harvested in our trial from t -
0.075 0.16 004
Handckda Mana — grain o o o
icka e illet 073 !
Hanackda Mana — husked mi 3 .
0.138 0.54 ~0.02
Handacka Mana — husks : =
0.065 0.18 0.
Average millet — grain o
& husked millet 0.068 0.19 0.003
— husked m ' "
k 0.110 0.45 0.027
— husks -
i 0.1 0.3 0.02
Limit — grain o
0.05 0.3 ).02
— husked millet = 1 -
0.02 ! .005
Buckwheat — achenes V o
0.059 1.45
Buckwheat — groats - » ‘1 e
ckwhe: — crushed grain 026 L
Buckwheat c o — T Qﬂ)
Average s
| 0.05 g0 | 005 |
Limit for foodstuffs B | 00 ]

; . 1imit for
. » case of husked millet the Jimi -
of permissible limits for cereals, but in the case of huske ies. This

A - o 1 ] o l < AQf1O” [Cd varie
ecial amou ts was exceeaed 1 cadmium Ir d“ mvestiga e « ’ 'L -+ the
- ‘ M C Sk\ are ry bi
11 1mned 101 infant tood. . (
1t 1s ﬂOS[ly db[bl n (& { l tllet hu o ‘
u llt/ 1 lL. 1ents b 1t h ‘y a Hbly orm or ‘100( l)l()l ortio )
studied ¢ the g i ) 1 t ust
| & 1 > P l))\(,\.
hl‘ h content O‘ SlllCO] cven 101 1LCdmg l 1[(“ D( e B '
c d d wNnec e the cor ter
/‘\ i u ’1150 {OU a i bpuc
similar sit ation 18 1 l ) g 3
cnenes — h s ar d C1 lShe( achenes wakt ttl()w lh(,
ac S u 1 ! 1 & S D > [l

( in whol®
uckwheat
09
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VIIL The contents of cadmium, leads and mercury in grain and groats of winter b

arley (mg/kg)

Variety e He

grain groats groats
LU 415 0.025 0.029 0.011 0.008
Okal 0.025 0.028 0.014 0.016
Kromos 0.030 0.035 0.015 0.015
Lunet 0.031 0.030 0.007 0.009
LU 149 0.033 0.032 0.011 0.012
Average 0.029 0.031 0.011 0.012
Limit 0.1 0.1 0.05 0.02

hulled grain (achenes) the content of cadmiur
erally for foodstuffs (B), where the limit is
however, permissible amounts of cadmium (0.1 mg/kg) and also permissible
special amount (0.05 mg/kg). From these and other trials for ¢
tents in buckwheat it may be stated that this crop has a disposition for greater
uptake of this element. We have experienced that particul
the uptake of these elements was high
and studies of Tlusto§ et al. (1995
studies, e.g. Tiller

m was higher (0.059) than gen-
0.05. Cereal hulled grain had,

admium con-

arly on acid soils
» as was confirmed by a series of crops
. 1997) and by authors quoted in those
et al. (1984), Puls et al. (1991) and others.

Significant changes of content did not occur in h
wheat, the content in hulled caryopses w
limit in any case.

ulled barley caryopses. In
as even higher but not above the

The same results as in spring barley were
taryopses as well as in groats (Tab. VIII). Analyses of whole caryopses,
groats, fine flour and bran in three wheat varieties (Table IX) were conducted
lo evaluate the contents of cadmium, lead and mercury in different compo-
fients of milling processing. The findings described above, that caryopses
have the lowest cadmium content, with higher contents in flour, lower in
groats and highest in bran, has been confirmed. This is in harmony with the
fillding of Oberlander, Roth (1987) and Kloke et al. (1984).
_A similar situation is found in the other varieties where the content of fTour
IS again higher than in grain. All the v
_th@ limit of 0.1 mg/kg. A similar situation is found for the lead content,
"Cluding bran in the Hana variety. Grain and flour of the varieties Samanta
dnd Sparta have above-limit lead contents. The mercury content is lower than

¢ limit in all determinations given in Table IX.

found in winter barley, in whole

alues of cadmium contents are below
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IX. The contents of cadmium, lead and mercury in wheat grain, flour and bral {mglkg)

Variety — product EL,,,,, )
Hana — grain 0.016 0.004
Hana ~ fine flour 0.035 0.18 0.005
Hana - hulled grain 0.010 0.16 0.009
Hana - bran 0.080 0.22 0.009
Samanta — grain 0.006 0.31 0.005
Samanta — fine flour 0.032 0.38 0.014
Samanta — bran 0.073 0.45 0.005
Sparta — grain 0.012 0.28 0.002
Sparta — fine flour 0.039 0.53 0.013
Sparta — bran 0.084 o ()'(}(’i,\\
Limit — grain 0.3 0.05

— fine flour 0.2 0.03

— hulled grain 0.3 0.02

— bran 0.7 0.03
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Obsah kadmia, olova a rtuti v ekologicky vypéstovanych plodinich.
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V cekologickém zpiisobu peéstovani podle zdsad IFOAM a Metodického pokynu
MZ R pro ekologické zeméedélstvi jsme po dva roky provéfovali obilni druhy na
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obsah rizikovych prvkli — kadmia, olova, a rtuti. U Sirokého souboru odrfg 0Zima
pienice, jarniho i ozimého je¢mene, ozimého Zita, prosa a pohanky jsme ”“‘/ii;lilk'
vy§§i obsahy vye uvedenych prvkil, nez stanovi hygicnické limity nejvyiiing Dﬁ]
pustného mnozstvi, pfipustného mnoZzstvi a specidlniho mnoZstvi pro potray iny g \iku:

piny potravin (Vyhlagka Ministerstva zdravotnictvi CR & 298/97 7 12. 12. 1997)

Projevilo se kolisan{ obsahu tézkych kovil v jednotlivych letech, v nasem piip
to mohlo byt vlivem rozdilného obsahu sledovanych prvkd v pidé poz
kterém byly zalozeny pokusy. SpiSe to viak bylo vlivem pocasi, velmi teplého o Su-
chého, které ovlivnilo vy3si piijem téchto prvki, jak tomu bylo v roce 1994,

ade
ku, ng

Potvrdilo se, Ze jednotlivé druhy rostlin se 1i§i v pfijmu a obsahu kad
a rtuti. Sledovali jsme odriidové rozdily v obsahu t€chto prvki — projevil
v roce 1993 ve vy§§im obsahu olova u odrid ozimé p3enice Samanta a S
a 0,35 mg.kg"l) v zrné i v mouce, nebo u jarniho je¢mene Orbit a Profit v
a 0,44 mg,kgfl)A V druhém pokusném roce byl nadlimitni obsah olova u ji

d, l)l()\’;\
S€ napr,
ofia (0,31
zrné (0,38
yeh odrid
(Sparta, Blava, Torysa, Trane) a u odrid jarniho jemene Novum a Ladik. U oziméhg
7ita odridy Dankowskie nowe byl vyssi obsah kadmia (0,25 mg.kg h. Nemtizeme
tedy jednozna¢n& prokdzat odradové rozdily v pifjmu a obsahu téchto rizikovych
prvki. Spie by bylo mozné fici, Ze je jednotlivé odridy pfijimaji vice za ;)mlmiﬁck
ur¢itého prabéhu pocasi v daném ro¢niku.

V konvenénim intenzivnim péstovani napf. pSenice byl obsah téZkych kovi podle
souhrnného sledovani (Bene¥, 1993, 1994) v Ceské republice u kadmia 0
va 0,42, u rtuti 0,014 mg.kg”]A U jarniho jemene byl v konvencnim péstovini obsah
kadmia 0,068, olova 0,450 a rtuti 0,010 mg.kgfl. Obsahy téchto rizikovych prvki
byly u ekologického p&stovani v naSich pokusech prokazateln€ niZsi.

8, u olo-

Predpokladali jsme odridové rozdily v piijmu a obsahu sledovanych prvkii, a pro-
to jsme zaloZili pokusy smési odriid s vy§§im a niz§im obsahem t€zkych kovi, s ci-
lem sniZeni jejich obsahu v zrnu ze smési. Vysledky pfinesly naznaCeni tendence
snizeného obsahu sledovanych prvkil ve smésich odriid, ale rozdily jsou malé, a tak
i s ohledem na to, Ze hodnoty nepiekracuji piipustné mnozstvi, nebude tato cesta, 4.
péstovani smési odrid pro snizovani obsahu tézkych kovi, vyznamnd. Kromé kadmia
byly obsahy ostatnich prvka ve smésich nizsi.

U smési druhti je tato moZnost prokazateln&jsi, napf. ve smési obilnin, jecmene
a ovsa s hrachem, ktery ma obecng& vy$§i obsah tézkych kovi, byly obsahy sledova-
nych prvkid niz§ neZ u nékterého komponentu smési.

Také se prokézal nizsi obsah rizikovych prvkia v fidsich porostech obilnin, a 10V
n&7 u vétsich obilek byl niZii obsah, takZe tiidéni obilek nad sitem 2,8 mim by mohlo
ptinést snizeni obsahu t&chto prvki. VyZzaduje to viak jest¢ dalsi ovéfeni.

Obsahy sledovanych prvki v obilkédch prosa a jihlach (oloupanc obilky l’“"\“‘lz
byly pod hranici obsahu pfipustného pro obiloviny. U jéhel viak je limit ni/’.if‘ld““:‘]
pro specidlni mnoZstvi, které se vztahuje v8tSinou na détskou vyzivu. Tento Jimit b)“
u jahel piekrocen. Podobn& u pohanky, kdy obsah téZzkych kovi byl v nazkach V“ df;
cené pohance podlimitni, ale u pohankovych krup byl vyssi obsah kadmia ne? oA

¢
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polraviny obecné. Pro bézné obilni kroupy je limit 0,1 mg.kqfl, cemuz i pohankové
kroupy odpovidaji, pro specidlni mnozstvi je vsak rovnéz b]'imbil 0.05 mg.ks{I a tomu
jiz zkoum.ané pohankové kroupy neodpovidaji. U pohanky se projcvuj; v%lii' nachyl-
nost k E)Fijmu téchto rizikovych prvki, zejména pfi nizkych hodnotach pH: Y
Zav.crcm muiZeme konstatoval, 7e za podminek vySe popsaného pokusu nebyl pfi
ekologickém zplisobu péstovani zvysen obsah kadmia, olova a rtuti nad hranice sll’»1~
novenych limitd a nad primérné hodnoty zji§téné v konvennim intenzivni 2 :
vani téchto druh. ‘ e

zrniny; obilniny; obsahy Cd, Pb, Hg; ekologické zem&délstvi; zdravotni nezavadnost
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