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In period 1982-1993 we have established several trials to study nitrate accu-

mulation in spinach and carrot. It resulted from this that farmyard manure

(FYM) efficiency, after its uniform rate changed in dependence on application

time. At long-term FYM absence, nitrate offer of soil and accumulation in

spinach and carrot were minimum. Nitrogen fertilization effect on nitrate ac-
cumulation in spinach and carrots was changeable in condition of uniform

FYM rate in dependence from application time.

— Ammonium sulphate efficiency in nitrate accumulation in spinach and carrot
in FYM absence was minimum. This was confirmed also by means of 5N
isotope. The carrot responds even most strict standard requirement concern-
ing childish nutrition.

— Nitrate levels in spinach statistically significant correlated with N-nutrients
levels in soil.

— In carrots this relationship was not confirmed. Only at radical soil N-nutri-
ents was registered evident reduction of nitrate accumulation.

nitrates; spinach: carrots; nitrate; ammoniacal nitrogen; inorganic nitrogen;
soil; manure; ammonium sulphate; hydrometeorological conditions; dynamics

INTRODUCTION

Nitrate accumulation in plants results from an imbalance between the in-
take of nitrates from soil and their biochemical inbuilding. Its elimination to
%‘_level acceptable in hygienic terms by regulation of conditions of nutrition
lt)i;élz;%irav'(_lled by dynamigs of al.l quality—forn‘ling pmccsse‘s running in various

Nations and intensity during the growing season of plants.
“CCu(r)n:?je-vammC the shzu‘q of (?l'galnic and minemll 1‘01‘[ilizali()nvin ni(ra‘uc
SeVera] dUO.n in select species of vegetable crops, trials were performed for

Years.
. 1€ content of
O.UTCQ of B
Uinfa]|q

nitrates in plant products is affected by every available
Nitrogen, both from soil resources and organic, mineral fertilizers,
» Itigation, air pollutants, etc. The prevailing form of nitrogen in soil
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is organic: it is then transformed through mineralization processes into inor-
ganic nitrogen. This process enables (o release an annual amount of up to
200 kg of nitrogen. ha~' in soil. The transformation rate depends on quality
ol the organic matter of soil and the manner of its agronomic use (-C“‘l;-,
undercrop, fallow) as well as on the entire complex of site conditions, weather
asures during the growing season. Such factors

conditions and cultivation me
ygenous fertilization itself, especially in

tend to be more important than nitre
soils of a higher fertility and content of humus (Prugar, Hadacovd,
1995).

The supply of nitrates in soil increases through the transformation of am-
ating in mineral and organic fertilizers and plant

moniacal nitrogen origin
ites to nitrates (Biele k, 1980).

residues by oxidation through nitr

Their intake by plants is affected by soi1—hydrometcorologicul conditions.
ation of nitrogenous substances depend on tem-
perature. Increasing temperature boosts the activity of nitrate reductase in
plant organisms, which results into a lower amount of accumulated nitrates
(Bengtsson et al..1967; Cantliffe, 1972). The assimilation of nitrates
nucleotides and other compounds

The absorption and assimil

ends up with the synthesis of proteins,
(Sebanek etal, 1983).

Too high temperatures inhibit the
(1987) points at the interaction of light and temperature. In his trials of
spinach grown under higher temperatures (18 or 28 °C) in days of a short
daytime (8 or 16 hrs), he determined high morning contents of nitrates which
reduced during the period of light by up to 40 per cent. Low temperatures
aytimes produced low contents of nitrate with no fluctuations

activity of nitrate reductase. Oertli

and long d
during the day.

The intensity of nitrate accumulation is a generic as well as, to a certain
extent, varietal property of crops as shown by an observation of the content
of nitrates in an extensive sample of vegetable crops, including some non
_traditional species (Pec hova, 1985).

The content of nitrates in vegetable crops is affected to a great extent by

water regime during the growing season.

The effect of precipitation on the intake of nitrates from soil depends o"
the type of soil. Nitrate accumulation in vegetable and forage crops in hghlj‘
owards

soils decreases with higher precipitation due to the drifting of nitrates
the lower layers of soil profile. Soil moisture, especially in hot areas.
chemical and biological processes in soil. mainly the biological activity 1“1
release of nutrients into soil solution. Furthermore, the application of nitrog®”
nous fertilizers has to be adjusted to fit nitrate accumulation (Kanisz® v

ski, Rumpel, 1978: Polach, 1985).

affects
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oniated ireieatian affacted mir .
RL«CLlltch.(l irrigation affected nitrate accumulation in vegetable crops both
4 - § A > ative < N 1 1 - )
m‘thc positive Qnd lhg negative sense as it contributed both to a high intensit
of dynamics ().f the nitrification process in soil and the flow ()1'?\I—nut“‘ Y
through the soil profile Medved ctal., 1992) rent
iklovic et 9¢ 9 5
1\'/[.1 ¢ et fll. (1993, 1994) observed the effect of nitrogenous mineral
S| AT Q 2 1 N N i
wm]‘lz?ls (ammonmm sulphate and urea in an amount of 80 kg of N.ha™)
1 O ¢ o - 1 " Ny ) :
and irrigation ‘(7(') or 130 mm of irrigation water) on biomass production and
B - A N e ~ N :
the wlllttcmdoi' mllz\-lus in carrots. The extreme weather conditions in 1992
g y . : 2 chine 35 1T , N
(dlogg:i anl intensive sunshine) sent the content of nitrates deep below the
standar vaiu(—.s regardless of the type of nitrogenous fertilizer and depth of
= rioate ¢ =i [ 501 % ) 7
the 1irrigatec IdyuAm soil. The values were obtained on a trial plot with
a long-term exclusion of the application of manure
O v o oQer 1 mereact H 5
A 51‘311'1m.am reserve in increasing the yields of vegetable crops. especially
L S . o fit: : § - S ¢
under m;lgatlon conditions, 1s fertilization during the growing season. How
- . ~ A0T aYe 10 e a0 Q N =Y - o . - )
ever, such agrotechnical measure tends to boost the content of nitrates in the
grown products (Jarvan, 1980). ‘ )
E}F,,‘Tphca“w of a 1_1111'()genous mineral fertilizer results into a growing
nutri 11@;1 ion activity which can increase under certain conditions niﬂ‘alc '1:
cumulati Crops > effect of gr i s
ation in crops. The effect of gradually increased amounts ol nitroge
nous fertilizers on nitrate acc ation i ; died by
ate accumulation in vegetable crops was studi
a number of researchers (Pocinkova, Ali pb' 19(& \\/NS i
§ DV & 1eva 659, er, 1982;
e ; a, ; Venter, 1982
: 3; Polach, 1982; Pech a ’
; ova, 1985; Pec a, Pr &
1990, etc.). Besides the amount of nitrogen, ni o tion e
B oy thed nitrogen, nitrate accumulation in plants is
affe also by the form of nitroge s fertili itric f cnt
' enous fertilizers. Nitric forms
L - g zers. Nitric forms tend
: E nitrate accumulation more than ammoniacal ones (Kick, Mas
sen, 1973; Venter, 1979, K 3 ‘ ‘ o
- , 9. Kathan, 1983, etc.).
eir evaluatic " results of
' evaluation of results of three years’ field experiments Pecl ]
and Prugar (1985, 1986) determined T 2 e {60 cha "} an
i 5, . 6) determined the effect of manure (60 tha™) and
g S nutritio ' 3 ayin f 3 k :
. IE ( (_) or 160 lglg of N.ha™) in form of ammonium sulphate
. d ation in vegetable crops. S I as i 1
B e e e (-C a fu crops. Sampling was made in the first and
L e application of manure. The gre incr
TP pI manure. The gradually increased amounts of
zer increased the content of nitrates mainly in leafl
The Intensity of nitrificati st e gttt
S C/ - SO ~ \ 3 ~ 2
B o ation processes in soils of an aerated structure is
. . ‘ganic matter ¢ its quali ave a gr f »
e atter dl?d its. quilhty have a great effect on the
Gatbon i e o as 'mmlml properties of soil. A low content of nitrogen vs
i c organic matter of soil causes micr i c -
Bl 11y, i:( _llnat}tg of soil causes microorganisms consume inor-
; g soil, which can reduce the s " ni
R o L nc,h can reduce l]rlb supply of nitrates to plants
§ . f » Pechovi, Prugar, 1990; Pechova, 1992).
ensive list of ref

Cry erences T j :
st (SCC Pr erences to nitrate accumulation in \"CQClzlth
1996) g

W oq - a1 4
gar, Prugarova, 1985; Prugar, Hadacova, 1995
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MATERIAL AND METHODS

In the period 1982-1993 several trials were established to study nitraie
accumulation in spinach and carrots.

In 1990 the above mentioned trial variants served to study also the immo-
bilization effect of wheat straw on nitrate accumulation in spinach.

The trial plots were sized 2 m?; the experiments were repeated three times,
Samples of soil (at depths between 0 and 0.30 m) and vegetable crops (10 peg
of an average size) were taken at the same time.

Sowing:
Spinach (Matador) — April, July
Carrots (Delicia) — April

Site characteristics:

Vrakufia — a fluvial type of sand-clay soil, pH KCI = 7.0, CaCO3 = 20.0 per
cent

Macov - a carbonated black type of medium-weight clay soil, pH KCI =
7.6, CaCO3 = 25.0 per cent, content of humus = 3.2 per cent.

A survey scheme of the application of manure and sampling

Manure (60 tha”' )

Trial plot 4l
T

Vrakufia Macov I
Month XL 1L XL
Year 1980, 1981, 1982 1984 1988
Sampling
L Year 1982, 1983, 1984 1984, 1987, 1988 1989, 1990
Notes:

— The application of farmyard manure in the check variant is identical with that in N-fertiliza-
tion variants.

— Manure was applied to the Vrakufia plot every year with sampling made in the second year
after the application of manure.

— Manure was applied to the Macov I plot every 5th year with sampling made at different
intervals after the application of manure.

— n 1992 and 1993, a new trial was established on the Macov 11 plot detached from a farmland
(with a long-term exclusion of the application of manure).
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Teatt o H afe (k 4 iy o i e
The application of ammonium sulphate (kg of N . ha™") in April after the Ist sampling of soil

Year kg of N.ha :
1982-1993 variant A - 0
1987-1989 0, 40, 80, 120, 160
1990™* 0, 50, 100

Notes:

_ No ammonium sulphate was applied in the check trial (A).

_ The trials with 0, 50, 100 kg of N.ha™! were established in 1990xx with/without the applica-
tion of wheat straw (5 tha™).

s 19 S er spinac as s i icati i i
_ The 1990 summer spinach was sown without re-application of ammonium sulphate (the trial
plot after lettuce grown in the same N-fertilization variants as the spring spinach).

The application of phosphate and potash fertilizers to the trial plots was
the same, based on soil analyses.

Analytical methods

The content of nitrates and ammoniacal nitrogen in soil was determined
by the colorimetric method with phenol disulphonic acid or Nessler agent
respectively. T

The content of nitrates in vegetable crops was determined by the ion-se-
lective method CRYTUR in a mixed extract of Al2(SO4)z and CuSO4 (Hu -
bacek, Bernatzik, 1979).

Form of results

‘The content of nitrates in vegetable crops is specified in mg of NO3 kg™
of fresh mass and that in soil in mg of Ninore, N-NH4 and N-NOs.kg™" of dry
mass. o
St Nitrate accumulation in vegetable crops is evaluated in relation to the

andard regulation (Vestnik MP SR, 1996) which allows of a maximum

value of" 1460 and 511 mg of NO3.kg™" of fresh mass of spinach or carrots,
fespectively. '

RESULTS AND DISCUSSION

Figs

mor:‘gs.. l—.4 show. the average content of nitrates in vegetable crops and

b ganic nitrogen in soil on the Vrakutia (1982-1984), Macov I (1984-1990)
Macov 11 (1992-1993) plots.
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Standard = 1460 mg NOg kg

1400

OVariant A (No)
@Variant B (Neo. kg Nha')
m Difference in variants

/

1987-90 (Macov 1) 1992-93 (Macov I1.)

1982-84 (Vrakua)

|. Nitrate accumulation in the 1982-1993 spring spinach (mg of N()fi.kg")

The variant of nitrogenous mineral fertilization (B) shows a higher content
of nitrates in soil and vegetable crops than the check variant (A).

The differences between the N-fertilization variants (B — A) are bigger al
a shorter interval of manure application (Vrakuiia) than at a longer one (Macov I).

The top nitrate accumulation in spinach was determined at Vrakuiia where
manure was applied every year with samples taken the second year after the
application of manure.

The top nitrate accumulation in carrots was determined at Macov I w
manure was applied every five years.

The bottom nitrate accumulation in spinach and carrots was determined on
the Macov II plot with a long-term exclusion of application of manure. The
differences between the check variant and the N-fertilization one (B - A)
were at a level of non-homogeneity of samples of soil and vegetable crops:

A regular application of high-quality manure or compost to soil boosts the
share of organic nitrates in nitrate accumulation in crops. When mineralized:
organic matter supplies plants gradually with every nutrient it has accumy
lated (Blanc etal., 1983; Pechovéa, Prugar, 1984; Polach, 198%
Pechova, Miklovic, 1995: Pechova etal, 1996).

The effect of N-fertilization on nitrate accumulation in vegetable crops
decreases with a long-term exclusion .of application of manure Medvee
etal, 1992; Pechova et al., 1994, 1996).

here
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OVariant A
& Variant B
® Difference in variants

[ P

1992-93

45
40
35
30 1
25
20
15 1
10

PR

1982-84 1987-80 1892-93

; /// ‘ 2. The content of inorganic ni-

1 e trogen in soil at the early-June
.8, 1

4 1987-90 1992-93 spinach harvest (mg of N.kg™")

Figs e i i
varialilles‘ and 6 @aw a more detailed picture of the relation between the
i gupply of ammoniacal and nitrate nitrogen in soil and nitrate accu-
indiv'dm in vegetable crops in variants A (Np) and B (Ngo) (kg of N.ha™) in

Thl ual years of trial. )

ec 1 s i i i i
. azr?tent ol. mtl"dtc, ammoniacal and inorganic nitrogen in soil and
. l(,UltnulEl.UO-n m.the spring spinach show an exponential relation
- Z of statistical significance o = 0.01) (Fig. 7).
Catioﬁ <.)f and 9 show results obtained in the fourth year after the last appli-
manure (February 1984).
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Standard =511 mg NO; kg

OVariant A (No)
250 . —— Variant B (Nao kg Nha'y
H Difference in variants

1982-84 (Vrakufia) 1984-90 (Macov 1.) 1993 (Macov Il.)

3. Nitrate accumulation in the 1982-1993 carrots (mg of N()?.kg’l)

The effect of gradually increasing amounts of N-fertilizers on nitrate ac-
cumulation in vegetable crops was observed for the purpose of optimizing
nitrogenous nutrition from the aspect of nitrate accumulation.

The applied amount of mineral nitrogenous fertilizer increased the content
of nitrates in soil and the spring spinach.

A correlation (o0 = 0.05) was determined between nitrate accumulation in
spinach and the content of nitrate and inorganic nitrogen in soil.

The trials by Schuphan etal. (1967) lasting for several years proved
that gradual nitrogenous fertilization of spinach increased besides the yields
also the content of total and protein nitrogen. The content of nitrates increased
dramatically with a major effect of the meteorological conditions in the years
under trial. While a concentration of mere 600 mg of NO3.kg™" of fresh matter
was determined in the variant of intensive nitrogenous fertilization in one of.
the years of trial, the same variant produced up to 2,600 mg of NOz.kg ' of
fresh matter in the following year.

Nitrate accumulation in carrots was lower in the October sample with some
differences still determined between the variants of N-fertilization. In No-
vember sampling was registered higher nitrate accumulation, difference
among N-fertilization variants were minimum. In both samplings werc Jowest
and identic nitrate accumulation in control (Np).
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OVariant A
B Variant B

1982-84 1984-80 1993

4. The content of inorganic
nitrogen in soil at the the

o = M @ &~ 0 o N

early-October carrots har-
vest (mg of N.kg h

In 0’. A . .. . .
- given n‘utlluonal conditions was grown hygienically sufficient spinach
SPring planting).
In carrots als ertili
A carrots a_lso_lowercd N-fertilizer (40 kg N.ha™') caused higher nitrate
Iillmulalmn in time of harvest.
o o . . .
i r; lIrlg made a big number of observations, Chessin and Hicks (1987)
0 n R e e " 5 )
. (clielurmmp significant differences in the content of nitrates in carrots
e . 0 i . o] )
. with 90 or 146 kg of N.ha™ compared to the check variant despite
ar growth of the percentage of total root nitrogen.
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COIS;It 50? lrzgtz;n-?. \77\\/‘1\.0 kw1 tz (1986) arri.ved at simi']zu‘ conclusions. The

. W':lml{??‘”? carrots hzu‘vcs}gd fT'(')m the mid-July was approxi-

e . Ulka fﬁ”?’?m amounts of fertilizers up to 150 kg of N.ha™
B tT;b.Ng’ » (l)f.i_rcsh matter). ‘

- - 1-; oy ledl‘] uk (1988&) an amoum (.)l 60 kg N.ha™ produced

sults as the check variant without fertilization. The increase in

6. The effect of inorganic nitrogen in soil on nitrate accumulation in the 198219973 carrots

o318 S
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. The effect of N-fertilizy.
tion on the content of nj.
trates in the 1987 spinach
and carrots on the Macov |
trial plot (mg of NO3kg!)

Spring spinach

No Nao Nego Nizo Nigo

—e—156. —O—236.

700

200

Nygo Trial variants

No Nao Nsgo Nizo
kg N.ha'

—=—510. ——211.

nitrate ‘dCCUlﬂUl&ll()n in carrots with an increasing amount of N—iUHh/

from 200 to 400 kg N.ha™' was negligible.

The application of wheat straw reduced nitrate accumulatior
gpinach in the trial variants marked x at a level of statistical sig
(Lordov test “u’y (Fig. 10).

S
7 in sprif
nl ficanc®
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9. The content of inorganic
nitrogen in soil at lhc“|987
harvest of spinach and car-
rots on the Macov [ trial
plot (mg of N,kg’l)

10 | PR
0 + .
N, N t
o 40 Nao Nizo el
—e—10.6. —0—30.6. —4—5.10. —%—2.11.
N-NOg
40 L

35 4~ /

No : t ;
Ny Nao Nizo "
160 Trial variants

—— o
106. 306. —5—5.10. =211, kg N.ha'

Increas;
easing the > & ic ni
Browth of nibl the content of inorganic nitrogen in soil resulted into a linear
r N - -1 o 1 1 -
ates in the spring spinach (Fig. 11).

NCreasi

s the conte . . . .

tial i gf tl;c&onlgnt of nitrate nitrogen in soil resulted into an exponen-
itrates in the spring spinach.
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1800

1600

1400

1200

1000

No No Ngo Neo Nioo Nioo
+wheat straw +wheat straw +wheat straw

3215 0285 @36,

% ... nitrate accumulation in spinach in the variant with wheat straw at a level of statistical significance (Lord test "u” ... P=0,01)

Trial variants

10. The effect of wheat straw on elimination of the content of nitrates in the 1990 spring spinach
on the Macov I trial plot (mg of N()}.kgfl)

A correlation was determined in 1990 between the content of N-nutrients
and nitrate accumulation in spinach with insignificant differences between
the variants of N-fertilization.

The information about dynamics of inorganic nitrogen in soil as well as in
vegetable crops has a practical significance. Figs. 12 and 13 describe the
dynamics at the specific times of sampling. Figs. 14 and 15 arc a global
expression of the evaluated relations.

These graphic representations show again a clear correlation between the content
of inorganic and nitrate nitrogen in soil and nitrate accumulation in spinach.

Summer spinach is recommended from the qualitative aspect provided that
no ammonium sulphate is re-applied (the trial plot after lettuce with variants
of N-fertilization identical with those of spring spinach).

The bottom nitrate accumulation in carrots appeared in the summer season:
The choice of an optimum time of harvest is recommended on the basis of
the obtained results.

An increased nitrate accumulation in carrots was observed in the autumn
season with a dramatic decrease in nitrate and an increase in ammoniac?
nitrogen in soil.

v 03118
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1600 T
y=1821x- 279,54
: 1400 + R=0,5029
& 1200
B
"
b 1000 1
2 0 ]
& 800
E
400 4 . ¢
*
200 +
o4+— + + t + i
40 50 60 70 80 90 100
N, mgkg™ - soil
1800 T
1600 + y= 284 11e0.02511
B R =0,5667
=
s
£ 1200 +
-3
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L
200 +
; 11. The effect of N-nutrition
9 30 t t + | on the content of nitrates in
40 50 60 70 the 1990 spring spinach on

PR
N-NO; mg.kg™' - soil the Macov I trial plot

oth:?ey s;xi]eoirfi?’dl i% hn‘it.rate accum-ulation‘in carrpts was observed also in
e SUlnme;l- (dr;; . u intake ?f nitrates h‘oql soil by carrots is smaller in
. imcnsilt) sc;l;(.m.‘hl\j[olvujf)ver, the optimum sunshllne conditions in-
A improven'iem O%{ t(l) 3 .1oc‘<,.1mu11 processes in crops, which contributes to
B .. 5 heir quallly‘.-
intake OfAn\;t/ro’:[les s:nshme';ondmon:s, the autumn (wetter) season boosts the
into incre;g' 1(?m 8017. A‘lopgsule 91‘ nitrogenous nutrition this results
1990). sing content of nitrates in carrots (Pechova, Prugar,
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Summer spinach Spring spinach
(no fertilizer applied)

@22 S (N-Nog,
T3S (N-hvgy
+— 5P (Nog,

N-NO3. N-NH, mg.kg"
Soil
NO; mgkg”
Spinach

The sequence of results follows the icreasing content of N-NO in soit

14. Differences in nitrate accumulation in the 1990 spring and summer spinach on the Macov |
trial plot

Autumn Summer
30

=t || il

S (N-NHA)
ez S (N-NO3)
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=

z

z
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The sequence of resulis follows the increasing cantent of N-NO; in soil

% s . . ATEAEE s \,‘;150\’]
15. Differences in nitrate accumulation in the 1990 summer and autumn carrots on the M
trial plot
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800

700 —

600

500 T |

0 1987-80 M.
@ 1992-93 M Il

800 |

2005 |

Variant A (Ng) Variant B (Neo ) (kg N.ha™)

Nitrate accumulation in the 1992 - 1893 spinach - variant B

from N-fertilizer

1%
1'_\ 16. The effect of manure on
nitrate accumulation in the
— 1987-1993 spring spinach
\—.».——«———”/ = )
% from soil on the Macov L, II trial plots
T it 89%

(mmg of N();kg*l)

manure) and Macov II (with a long-term exclusion of application of manure).
Figs. 16-19 compare the same trial variants (A o A, B to B) with the only
difference in the content of organic matter in soil.

It was determined by means of the "N isotopic analysis that after a long-
“term exclusion of application of manure N-fertilizers reached a share in
Nitrate accumulation of 11 per cent and only 5 per cent in spinach and carrots,
Iespectively.

Medved etal. (1994) used the °N isotopic analysis to test the utilization
of nitrogen from nitrogenous fertilizers by spinach and carrots and its effect
o0 yields. The utilization of the tested nitrogenous fertilizers by the grown
€10ps was different under different moisture conditions. Most of the nitrogen
Mtake by spinach and carrots in two irrigation variants came f{rom urea,
2;::23/ 2]7.3't0 31.8 per cent for spinach and 33.2‘ t0‘4().8 per cent for carrols,
Spinach%]e intake from ammonium sulphate ()[. 14.6 to _l()._él per cent for
from, ferttl}l_(? 17.3 to 24.5 per cent for c:dl‘l‘()ls. A higher _UllllZZl[l'Op of nm"ogcn

tlizers increased the yields of grown crops with a minimum nitrate
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17. The effect of manure on the content of

inorganic nitrogen in soil at the June hy.

- 1
vest of spinach (mg of N.kg )

31987-90M L.
1992-93 M i

Variant A Variant B

Variant A Variant B

Variant A Variant B

i - trial site : . yn a plot
accumulation. The trial was established on our trial site at Macov 1(‘;11 wllhe
with a long-term exclusion of application of manure. This data adds

e .
above mentioned qualitative evaluation.

CONCLUSIONS

i Jtion in spinach 410
The evaluation of results shows that nitrate accumulation in spinac

. o
i e applicati anure W

carrots was caused to a dominant extent by the dppll(,.d[lon of mant

only a potential effect of mineral nitrogenous fertilization.

ortilizati g .ulphate)
't " mineral nitre s fertili ammonium sulpha -
The effect of mineral nitrogenous fertilization (am e saine

on

1 1 - < . Teafl l
nitrate accumulation in spinach and carrots with the application O

8
. 2y 931
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O 1984-80 M |
Br 1993 M Il

50— L. Bin

OL__—__W

Variant A (No)

2222
Variant B (Ngo)

(kg N.ha'")

Nitrate accumulation in the 1993 carrots - variant B

from N-fertilizer
5%

18. The effect of manure on ni-

trate accumulation in the

1984-1993 spring carrots on

‘rom sdil the Macov I, II trial plots (mg
95% of N();.kg”)

amount of manure varied with the application interval. The application of
wheat straw reduced nitrate accumulation in spinach at a level of statistical
significance as a consequence of the immobilization of nitrogen in soil.

A correlation between the content of nitrates in spinach and that of N-nu-
trients in soil was determined at a level of statistical significance. No evi-
dence of such correlation was found in carrots where nitrate accumulation
Sl‘ley)ed clearly only after a radical decrease in the content of N-nutrients in
50il.

The effect of ammonium sulphate on nitrate accumulation in spinach and
Carrots with no application of manure was minimum, which was confirmed
EISO by the isotope N. Carrots met the most demanding requirements on
aby food.

Wiglhfei'ecc?mmended interyal ‘of applica.li‘on of manure is four to f?ve years
‘nCreaqégec-t to the care of .sml' productivity even despite certain risk of an
S¢d nitrate accumulation in the grown vegetable crops. The vegetable
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19. The effect of manure on the
content of inorganic nitrogen in
soil at the October harvest of car-
rots (mg of N.kg")

[01984-80 M |.
r1993 ML

Variant A Variant B

Variant A Variant B

Variant A Variant B

: ate) after an
ariant (without ammonium sulphate) afte h‘rd
ate quality. The notorious stande
ed to be

crops grown in the control v |
application of manure had an appropriate e
amounts of ammonium sulphate for growing .\/ngd le u(;l
reduced according to the content of inorganic nitrogen .m‘ 5'01 : .
The graphic representation of 1"csplls indicates aAPOS,S?IDg ,()Ji:,w (
dynamics of nitrate accumulation in vegetable crops for the

o the
yf an

. 5 5 Q}‘,/l 18
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optimum time of harvest. The best-quality carrots were harvested in the
summer time (July to August) with less precipitation and under good sunshine
conditions.

The content of nitrates in summer spinach was lower but only when it was
orown as an aftercrop (after lettuce) without re-application of ammonium
:u]phatc.
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Procesy akumulicie dusi¢nanov v zelenine.
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dug\l/cr:sli(s:hv £9§f2:]‘()l93 s:l/nc xalo?ili llick(jl'ko vp()kusov na sledovanie akumuldcie
e s[)fnt;uu‘ a mrkve. Zrlvlich vyplyvil, 7e po alll\()(}()b()lxl \_fzfl(xécni aplikdcie
. 1'nq1<1 ola ponuka dusi¢nanov z pody a akumuldcia dusi¢nanov v $pendte
nimalna.
jednv(ig’e}% jtlsikntcj jfy?i\iy na ;1k‘umu]z’.1ciu (lusiCnm?m’/ v Spenate a mrkve zdvisel pri
By -dec mastalného hnoja od intervalu aplikdcie.
v;llé];;;[ 'iiliz?llzil‘:mmn'n:éhf) ‘na zlkun.ml[chiu- dtfsiéna’nov v §penate a mrkve bola po
iZOtopu ‘5(]5 11\;11%1c 111L1§1V;11110110.hr?ojnj]_nmmz}lna. To bolo potvrdené aj pomocou
. Mrkva spliiala najprisnejsic poziadavky kladené na detskd vyzivu.

ah S i R BRArE ¥ s v v
L dusi¢nanoy v Spendte Statisticky vyznamne koreloval s obsahom dusikatych
1Vin v pdde. '

SCIEN
i
A AGRICULTURAE BOHEMICA, 29, 1998 (2): 93118 117



1 -V mrkve sa takyto vztah nedokazal. Az pri radikdlnom zniZeni obsahu duss’kmych
Il zivin v pode sa zistoval evidentny pokles akumuldcie dusi¢nanov.

I — Z grafického zndzornenia vysledkov vyplyva dynamika akumuldcie dusi&n;\nmv
| v zelenine, ktord moZno vyuZit pre vyber vhodného terminu zberu. Korefiove /‘Clcﬂiny
I maji dlhiie vegetatné obdobie. V suchsom a slne¢nom lete obsahovala mrkvy nizg
| obsah dusi¢nanov ako na jesefi. Spendt mal v letnom obdobi nizsi obsay,
I dusi¢nanov, ale iba vtedy, ak sa pestoval ako nasledna plodina (po jarnom hidyk,.
| vom aldte) bez dalej aplikdcie siranu amonného.

dusi¢énany; $pendt; mrkva; dusi¢nanovy; amoniakdlny dusik; anorganicky dusi.
‘ poda; madtalny hnoj; siran amonny; hydrometeorologické podmienky: dynamiky
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