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In a closed field experiment conducted in 1993-1995 at the Experimental
Station in Prusy near Cracow N, P, K, Ca, Mg, Na, Zn, Ni, Pb and Cd contents
were compared, as well as interrelations between some elements in plants and
silages of red clover and Italian ryegrass cultivated pure and in mixtures. The
assays were carried out on dry mineralised plant material using PHILLIPS PU
9100X Atomic absorption spectrophotometer (ASA). P was assessed col-
orimetrically in DU-600 Beckman apparatus, while N was determined using
Kjeldahl’s method. Macro- and microelement contents in plant mass and silage
were differentiated by the fodder plant species. Separate cultivation (pure
sowing) or red clover sowing in a mixture did not diversify the contents of
most macroelements in plants. An interaction of sowing with cut markedly
affected magnesium content in red clover plants, while Mg amount in ryegrass
was significantly differentiated in the result of cooperation of the years of
cultivation and methods of sowing. Relations between macroelements revealed
changes in the years and cuts. The year of cultivation was an agent which most
strongly and significantly differentiated macroelement contents in red clover
and Italian ryegrass plants from researched sources of variability.

red clover and Italian ryegrass; mixture; plants; silage; contents of elements
INTRODUCTION

Accordi“g to agrotechnological assumptions concerning field cultivation
Stasses and legumes those two crops are best grown as simple legumes-
19 ‘ffrazsse's mixtures (Lehman, Meister, 1982; Shatilov et al,
angd ftali;?] ac, Boro wiec, 199,6)' As seen on an example of red CI(_)ver
high Yieldn ;yegrass coex1.stence of legumes and grasses alloyvs to ach_leve
Cong, : ofo Plant mgss with a balanced energy—and-protgm ra-Uo and optimal
Part, e | mlne'rals in the plant mass. In Poland, especially in .lh.e southe{n

Over is grown on arable lands for ruminant fodder; it is sown in
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mixtures with grasses and the species is valued for .its high abund‘anCei
protein that becomes decomposed in the rumen tq a high df:gree_ Red Cloye
plant mass is also abundant in minerals, mamly calcium (L‘cdOu
Martz, 1991). Consumption and digestibility pf mmera.ls depenfjmg on lh)
amount of consumed feed decide whether the animal requirement for hag beey
satisfied (Anke, Grithn, 1982).

In their review work Kruczynska and Mocek (1997) state, that my,
factors affect the contents of macro- and microelements in yields. The maiy
differentiating agents are soil (its geological origin, recent pH and applieg
organo-mineral treatment) and the plant (species, deyelopment phasc. at g}
vest, individual cut in a year and the method of sowing — pure or mixed),

Multi-factor conditioning of plant mass abundance in biogemc; elemeng
prompts to use mineral additives for ruminant (dairy cattle) feedmg, which
according to INRA 88 system, as shown by Kohwalsk? anq K_aﬁ.Ski
(1997) did not satisfy the cow requirement for Ca, irrespective of their yielg,
Individual element utilisation from feeds is affected by many fact(.)rs and the
most important are their mutual proportions (Giinter, 1987). It is assumed
that ruminants absorb between 30 and 50% Ca and 50-80% P from plant
mass, whereas the conditions in the rumen decide about the metabolism of
most minerals Martens, Gibel, 1987). h

Bulk feeds and concentrates cannot fully satisfy ruminant requirement for
some microelements, particularly zinc (Kirchgess ner, 1986). -

Apart form the absolute contents of macro- and m1croelement§ in feeds
their mutual proportions both in hay and silage are also very important.
Nutritional conditions strongly affect animal supply in biogenic elements apd
cattle, which is primarily fed with farm prepared ff:edg is dependent on min-
eral composition of those, particularly for winter feeding. ) .

The study aimed at analysing the contents of N, P, K, Ca, Mg., Na, Zn, ti
Pb and Cd as well as mutual relations between some element_s in plants an
silage of red clover and Italian ryegrass grown pure and in mixtures.

MATERIALS AND METHODS

In a closed field experiment conducted in 1993-1995 at the E’,‘?e“m?lt:l
Station in Prusy near Cracow productivity and chemical composition 01 ]
clover variety cv. Nike and Italian ryegrass cv. Kroto were compared. il
of clover and 24 kg of ryegrass were sown per hectare. The crops weré o
pure and in two variety mixture with equal component share. They were ]
in the first decade of April under spring barley cultivated as cover CfOPareas
harvested at the full grain maturity. Over the following years the plot
were between 10.8 and 30.0 m? in four replications.
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Three cuts were harvested each year, their dates were determined by the
ing phase of clover flowering and the calendar dates were as follows: 2
gtartt 15 July and 8 September 1993; 31 May, 13 July and 22 September
Juni{_ 2 June, 13 July and 31 August 1995. Precipitation amount over growing
199 ’n and the cuts has been shown in Table 1.
sea(S)‘;e_twO kilogram samples for botanical and weight analysis were col-
ted immediately after the harvest, which cut into chaff and dried were used
" determining the chemical composition.
forThe crops were cultivated in degenerated black earth classified as very
ood wheat complex with pHkcr 5.7-6.4 and total nitrogen content 0.1—
0.16%. The contents of other available forms according to Egner-Riehm were
as follows: 11.2-14.1 mg phosphorus, 1 mg P05 and 13.7-19.6 mg K»O per
100 g soil. Pre-sowing treatment under barley in the year of the sowing was
as follows: 30 kg N/ha, 60 kg P,Os/ha, 80 kg K2O/ha. Microelement contents
have been presented in Table II.

Assessments were made in dry mineralised plant material. 5 g of ground
plant material were sampled and incinerated at 500 °C. After removing from
the incinerator and cooling, the ash moistened with redistilled water was
ireated with 5 cm® of HNO3 diluted in 1 : 2 ratio, evaporated till dry and once
more incinerated. The material removed from the incinerator was treated with
5cm’ of 20% HCI and evaporated, then treated with 5 cm® HNOs3 1 : 2 and
once more evaporated on the sand bath. The reminder was treated with 5 cm®
of KNO3 1 : 2 and 5 drops of hydrogen peroxide solution and boiled under
the watch glass. The next step was to filter the evaporating dish contents
through a medium filter into a 50 cm® measuring flask. In such prepared
solution the contents of K, Ca, Mg, Na, Zn, Ni, Pb and Cd were assayed in
PHILLIPS PU 9100X Atomic absorption spectrophotometer (ASA). P was
assessed colorimetrically in DU-600 Beckman apparatus, while N was deter-
mined using Kjedahl’s method. Statistical calculations of the obtained results

Were carried out by the analysis of variance using mixed model where the
Jears were a random factor.

I. 1 $ .
..T.w‘“ (mm) during the growth period

Year During During the growth period of cuts Total rainfall during
winter I II I growing season
1993 202.0 89.3 72.6 43.7 205.6
:z:: 182.3 183.0 50.1 114.1 347.2
1981\1 184.8 177:0 132.7 75.6 385.3
0| 1710 107.0 117.0 120.0 344.0

SCIpy
T
1A AGRICULTURAE BOHEMICA, 30, 1999 (2): 159-170 161



IL. Microelement contents in soil

Microelements (mg.100 gfl)
Year —

cadmiyyy,

Ap 0-23

3-40
- AEetBt 23-4 e
A/Bt 40-102 0.01
R 102-150 0.0i
S oy 0.49
g )
005 Al 30-77 0.09
A2 77-140 007
ABC 140-165 G
RESULTS

Macro- and microelements contents in red clover mass were significantly
diversified in the individual years of cultivation (Table III). In relation to all
the analysed elements red clover was stabile feed as to the nitrogen content,
however the revealed differences in this element amount in the individual the
years were significant. Years of cultivation particularly strongly differenti-
ated Ca, P, Zn and Ni contents.

The method of sowing, red clover cultivation pure or in mixture with
Italian ryegrass did not cause significant diversification in macroelement con-
tents. Such arrangement of the factors shows that clover plants growing 1f
congeneric stand or in mixture with grass do not change chemical compost
tion. However, microelement content in red clover plant mass from pure stand
was markedly higher in comparison with the mixture with Italian ryegras®
On this basis it may be assumed that in red clover plants growing in mixtures
the process of microelement uptake was disturbed.

Variability of elements contents in cuts occurred variously. Nitrogen ¢
tent in red clover plant mass increased from cut to cut, which is a fact kno
for many years, however, the revealed differences were not significant-

The other macroelements except Ca and Na revealed more differentid!®
contents. It should be emphasised that the plants from the second cut
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0 Macro- and microelement contents in green fodder of red clover (mg.kgfl)

k. Macroelements (% d.m.) Microelements (mg.kg‘l)
N | P [ K [ca[Mg|[Na|zon ] nNi|[Po]
Year of cultivation (A)
199(’7 2.6la [ 0.19a | 0.95b | 0.74a | 0.22a | 0.0la | 38.0a| 4.84a | 4.10b | 0.41ab
1994 2.96b | 0.25b | 0.81a | 1.1b | 0.36c | 0.02b | 64.6c | 4.80a | 3.36a | 0.38a
1995 2.76a | 0.32¢ | 1.20c | 0.96b | 0.30b | 0.02ab| 56.3b| 8.37b | 3.60a | 0.44b
/ kk 3k ok ok *3k Aok kk k% *k sk
. Method of sowing (B)
Pure sowing 287 (027 099 |096 |030 [0.02 | 553b|6.45b | 3.83b | 0.45a
Mixture 269 [025 |098 [090 |028 |0.02 | 50.6a|5.55a | 3.54a | 0.38b
n.s. n.s. n.s. n.s. n.s. n.s. *ok . i *
Cut (C)
I 267 (029 | 1.33b|0.91 |028 |0.02ab| 57.7b| 5.09a | 3.43a | 0.32
I 275 |0.22 | 0.89abj 0.80 | 0.26 | 0.02a | 46.8a| 6.11ab| 3.31a | 0.43
il 291 (026 |0.74a|1.07 |0.33 |0.02b | 57.5b| 6.8b2 | 4.32b | 0.49
n.s. n.s. * n.s. n.s. * * * * n.s
Interaction
e 1 [ [ T 1.7 1T T T 1

Signifficance level: * P < 0.05; ** P < 0.01

ls(;mzry:z::ulr:tssh(;ii’j, ;Z, S(tla, Mcclg z;nd Na as cpmpared to the other cuts in the
o should be irnesse_I that vegetation of plants from the second cut
- memionéd eléiemq soi ,‘.slg)l this factor might affected m.egatively the
Tevealed lower contents ir; tEZS:;cc?nclilptai(e l;)y e e <imi o he
B Contents i cut, which made them similar to the
Mgl’\sziorlr\}[i)ar;s todred clover Italian ryegrass had lower contents of N, Ca,
Signific;nﬂ}; divearn.fC.d (Tl‘able 1V). The years Qf cultivation were an agent
. L si y}ing element 'contents in Italhl'fm ryegrass. Both compared
both re. inl ; c qngeable mineral composition over the years. In 1994
B . o r and Itz}llan ryegrass contained more nitrogen, magnesium, and
changed » rrp})_a\re lW'lth the' pther years. The method of ryegrass sowing
(0gethr . lngra composulpn to a small degree. Italian ryegrass growing
1S, Jegq - red cl.over hac'l slightly mc‘reased contents of nitrogen, phospho-
tengg o SOd.ca mlum..Thls method of sowing markedly increased the con-
Clements v, lum and zinc. The.ef.fect of cut on the contents of selected
as significant in a majority of cases. Strong influence of a cut was
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IV. Macro- and microelement contents in green fodder of Italian ryegrass (mg.kg ')

Microelements (mg;;@
Zn b J&

3.00b m
2.68a | 025,

Macroelements (% d.m.)
Factor

1.82ab| 0.30b 2.69% | 0.40,

£ *x

— |
2.62 |0.27
297 1029

Pure sowing

Mixture

Interaction

T T=T-1 |

pronounced for the content of nitrogen dye to the' third cut v‘vhe:'r‘x‘ I}aligg
ryegrass plants revealed high content of nitrogen, slightly l.oi\yc41\ l?:i”;‘::] ¥
clover. Magnesium in Italian ryegrass showed hard?y any dlﬂ‘el(,nd:lil "
pending on the cut. Cadmium content in both crops mqeasc? from i;u o thé
which points to an effect of dilution as the ylgld of the first "mui o
highest cut had the highest Cd content. The third cut, the lowest as
amount, revealed the highest content of this elemcm.m ryegrass. _
Most elements in red clover and Italian ryegrass dld. not rgvcal C;}{arltzrs
their contents resulting from interactions between the mves.Ugatchf:}Cns Be-
While evaluating fodder utility of multi-cut crops the mtcrrel{iuioaaems
tween elements are also considered (Table V). Years and cuts ‘Wirbini i
diversifying the interrelations between elements. The meth‘od 01 5\;;\; cToVGT
not influence significantly the relations b.etween. elements elthel in e el
or ryegrass mass. From the nutritional point of view Ca: Ftratlo.n ?nn o phos
exceeding 1.5 : 1 should be considered Foo broad. Calcium ratio
phorus in Italian ryegrass was on the optlmal level. il 4
K : Na ratio developed identically in both plants. The mutual

s [1
: I eflclcn
potassium and sodium shows that both plants seem to be sodium d

70
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Velopment of element ratio in red clover and Italian ryegrass mass depending on the year,
e

\’.egod of sowing and cut

mFactorS K : Ca+ Mg K: Mg Ca:P K : Na

/ Year of cultivation (A)

o 2 1 2 I 2 I 2

{— 1.02b 2.27b 4.36b 7.98b 4.05b 1.44b | 74.60c | 51.19b
1994 0.57a 1.74a 2.39a 4.82a 4.51b 1.49b | 47.31b | 31.14a
1995 0.98b 2.21b 4.09b 7.98b 3.07a 1.37a | 55.54a | 50.21b

.

Method of sowing (B)
pure sowing 0.85 2.01 3.60 6.92 3.77 1.63b

53.25a | 48.66b

Mixture 0.87 2.14 3.62 6.93 3.97 1.24a | 65.05b | 39.69a
n.s. n.s. n.s. n.s. n.s. ¥ *k Hk
Cut (C)
I 1.14b 2.51b | 4.80b 8.14b | 3.34a 1.52 71.82b | 44.76ab
1 0.89a 2.10ab | 3.65ab| 6.12a 3.97a 1.22 61.21a | 34.16a
1 0.54b 1.61a 2.40a 6.51ab | 4.32b 1.57 44.42a | 53.62b
*ok 3k ok * * n.s. * *

Interaction

BxC . r r [ J J-~

| - red clover, 2 - Italian ryegrass

which may contribute to a decreased milk yield and mineral deficiency,
which may be limited by using salt-lick (Underwood, 1971).

The clearly more narrowed K : Mg ratio in red clover green forage as
Compared to Italian ryegrass results primarily from a higher magnesium con-
tent. in legume green forage. More widened K: Mg ratio which occurred in
Italian ryegrass shows that magnesium utilisation from this feed will be
Poorer due to potassium excess, as reported by Martens and Gidbel
fsl?fgr) Also the summary ratio of bivalent catigns (Ca + Mg) to potassium
o th? garrowed in red clover green mass, espepxally harvesteq as the second
dutiy rth cuts. Korman (199.7) states that w;th very low rainfall (45 mm)
°°Cur%ed‘e second cut re-growing a.decrease in .phospho.rus aqd potassium
nd g n Fhe green fodder \_)vnh'a sxmultaneohus increase in sodlumf calcium

The Eylesmm contepts, whl_ch n resglt decllnc?fi K:Ca +.Mg ratio.
ni‘rogen Ind Of green foddt?r 1‘1'0m. the t.lrst cut aﬁecteq the silage contents of
fog . » Calcium, magnesium, zinc, nickel and cadmium (T.able.VI). Green

Made of red clover, more than the ryegrass abundant in minerals, was
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“\“ ) VL Macro- and microelement contents in silages prepared of the plants from the first cut erable iupply O(fj tglese elements by air their contents in plants may be con-
sierably exzeccec. As shown by Couzy et al. (1993) heavy metals are

| - ' o ?f:::sorlrilsor?:tymg microelement absorption due to an interference in the their

Minerals in fodder plants have been recently treated the same as protein

and energy because they play an important role in animal growth

| (KruCZY“Sk_a’ Mocek, 1997). Iwanska et al. (1992) revealed that
0 S Jow Conc'entratlon of minerals in feeds of food rations is reflected in their 1

“‘ ik contents 10 blood and beestings, which proves that animal nutrition re uirOW

7 l:“:xlr‘em‘ palanced amounts of fed elements. Some recent investigations (Kor mqa o

al,, 1997) have shown that an increase in zinc level food rations for dri 3 o

cows improved digestion of extracted non-nitrogen compounds and nl';e o

retention. It also caused increased protein content and higher levels olf rCoz%eIr;

Red clover

Italian
ryegrass

Clover and
I / ryegrass in

i artificial T
AR | mixture and Zn in the beestings, thus the recommendatio
i ; i S n for 70 54
V) in the diet. ppm level of zinc
7 ihe amf)unt O.f _rainfal] over the growing season affects the mineral con-
the causative agent of these changes. The fact influenced higher contents of tents, as with deficient precipitation during the cut growth, legumes (lucerne)
elements in the silage from the natural mixture of red clover with Italian ryegrass and grasses had less phosphorus and potassium but more Na, Ca and Mg. In
as compared to an artificial mixture composed of half shares of both plants. many regions of Polan.d a deficiency of Ca, Zn, Cu and P is found in gz-wic
feeds whllch celiuses their lower contents in milk. To counteract it is pOStula{ed
0 use miner it us : i
DISCUSSION al additives adjusted to a typical composition of feeds used in

‘ In the conducted experiment, growing of red clover and Italian ryegrass & 2S§:l‘;§2driﬁ;(;nr£3 & “13 Sz k lewlcz, 0 l_k owski, 1997). Nowadays it is
e fodder plants in pure or two-species mixture of legume and grass did not [ ;.ne_ra additives included in the prepared food rations may
N influence the diversification of selected macro- and microelements in the e ellglex‘\cy 9f biogenic elements in feeds (green feed and silage)
mass. The causative agents for the changes in the element contents in plants i, Kanski, 1997).

were the years and subsequent cuts Over the growing season. Red clover 18

i well known for its high water requirements. Bai er et al. (1.987‘; e‘mph'aSkiIS; CONCLUSIONS
| | that under Czech conditions the plant yields better in the regions with hig

s . . . Foers tudieS
However it must be cultivated in good soil. In the Swiss $ e ' .
= Wi 1e° r plant species was a factor diversifying macro- and microelements

e rainfall rate.

‘ ““ i (Lehman, Me i's ter, 1987) perennial and.lta.lian ryegrz‘lése.sﬁlglrgm y ! COnFepts B Lot mass and silagos
Nl spectively with white and red clovers not only increased grass yicfc !y B vicual cultivation bl es. o
W raised its protein content (nitrogen) while the macroelements .contc:nts inu' Ot differentiate the Cogte tSO\’;’mg)‘ or red clover sowing in a siisture did
‘\\ ‘ changed. Sh atilov etal (1985) stress the influence of mineral plart‘ . * Yagnesium content in redn Sl 0 mOSt‘Ir{aCrf)c'alements in plants.
iy trition on the process of photosynthesis during which red clover plan Scon' bf"twe‘fn sowing and cut Chover f’VaS Slgﬂlflcan.tly affected an interaction
‘\\ 3% of photosynthetic active radiation (PAR). However, the esu‘mﬂm?nve& iVersified as » rosult of, wHCIcas Mg content in ryegrass was markedly
I cerned only the quantitative evaluation of the phenomenon and c’ixld nOtveae the Methods of sowin cooperation between the years of cultivation and
| tigate the clover oOr grass chemical composition. Z ajac etal. (1997) re 18 “elations occurrin bft.
““ that red clover took up in its yearly yield over twice more Cd, N1 an CUts, The - ofg l tween macroelements revgaled changes in years and
| ik el Strongly cultivation was an agent which significantly and most

compared to ryegrass. . . differenti : :
Gambus (1994) determined Cd, Cu, Ni, Pb and Zn contents m it egragg - iated macroelement contents in red clover and Italian

. o cOo
as an effect of soil cation exchange capacity (CEC), although with 2

o110
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. 4

5. Considering the strong impact of the analysed factors on the contentg
macro- and microelements in plants the following order may be establisheg
among them: > plant species > the year of cultivation > cut during growiy,
season > the method of sowing. F
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Hodnot.em'e obsahu makro- a mikroelementov v rastlinich a silazi dateliny 1G¢-
nej (Tr.tfohum pratense) a mitonohu mnohokvetého (Lolium multiflorum L.) v z4
yislosti od roka, metédy pestovania a kosby. S

Scientia Agric. Bohem., 30, 1999: 159-170.

Ako’vidno’na prik]ade dateliny 1i¢nej a métonohu mnohokvetého, koexistencia
strukovm s trdvami 1.1m02ﬁujc’dosiahnut' vysoky vynos rastlinnej hmoty s vyrovna-
Eﬁ:ejpﬁﬁziz_m energie a proteinov a optimalnym obsahom mineralnych latok v rast-
; Précaﬂsa Za’merala na analyzu obsahu N, P, K, Ca, Mg, Na, Zn, Ni, Pb a Cd, ako
aj na}. vzdjomné vztahy medzi niektorymi prvkami v rastlinach a silazi c’i'atelin ll’;én j
a ma‘tonohu mnohokvetého pestovaného samostatne alebo s mie$ankami Uyzav teJ
p()l'f]y pokus sa realizoval v rokoch 1993-1995 na Experimentalnej stam’ci.v Prosre z
nfedalek.o Krakova. Kazdy rok sa urobili 3 kosby, ich terminy sa stanovili na zagi (Eli
fazy kvitnutia dateliny. Boli to tieto kalendérne terminy: 2. jina, 15. jila a 8 26 lf
tlegngﬂgra 199v3; 3. m’z’ija, 13. jula a 22. septembra 1994; 2. jina, 13. jila a 31. au.guslt)a
P. MnozZstvo ?r.azok pocas vegetatného obdobia a kosby je uvedené v tab. I
movglll((l)lsayb sa r()vbl}x na suchmp mineralizovanom rastlinnom materiale pomoct-)u.até-
b komrims@(:rpc}(neho spektrofotometra ({%SA) PHILIPS PU 9100X. Fosfor sa hodno-
. K.riz })]/] v Beckm,anovom.pr'lstroji DU-600, zatial ¢o dusik sa stanovil
. ro;et 211 ovej metody: VStat}stlcké vypoclty ziskanych vysledkov sa robili
£ . mr,i ylu por.nocou zmieSaného modelu, kde roky boli nahodnym faktorom.
. jedn;tlri(\),-’ a] mxkkroelementov v hmote dateliny li¢nej boli zna&ne diverzifiko-
B )t/cl? ro E)Sh pestovama.(ta,b. ). Vo vztahu ku vietkym analyzova-
ik ", roa(ci:. 1{1;1 lucnavbola stabilnym krmivom, pokial ide o obsah dusika,
Ro 1 pestovang lel yvv r.nnozs.tye tohto prvku v jednotlivych rokoch boli vyznamné.
- ’zv.ast 51}ne SJltErervlcovah 'obsah Ca, P, Zn a Ni.
inerg) léﬂr(x; t;lczilz'?e;'zc?ora’znu.Ju, Ze rastlinnd hmota dateliny lG¢nej je bohatd na
fsty - a]’eboj\?—d na :;apm‘k (L’evdo.u X, . I\V/l artz, 1991). Oddelené pestovanie
lkroelemem ‘ ys.cvf ateliny luc.nej v mieSanke nediferencovali obsah vicSiny
Ve ov v rastlindch. Na rozdiel od makroelementov obsah mikroelementov

Stlinne;
ne e PV ;
] hmote dateliny lG¢nej od &istého vysevu bol znacne vy$8i neZ v mieSan-
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kach s mitonohom mnohokvetym. Na zéklade toho moZno usudzovat, Ze absorpciy
mikroelementov bola narugend u rastlin dateliny lacénej pestovanej v mieSanke. Qg.
tatné makroelementy, okrem Ca a N, mali znacne diverzifikovany obsah. Treby
zdoraznit, Ze rastliny Z druhej kosby obsahovali menej P, K, Ca, Mg a Na v poroy.
nani s ostatnymi kosbami v roku. TaktieZ treba zddraznit, Ze vegetécia rastlin z dry.
hej kosby sa znehodnotila kvoli nedostatku vody v pode, ¢o mohlo mat negativny
vplyv na odterpanie uvedenych prvkov datelinou. Mitonoh mnohokvety mal niz
obsah N, Ca, Mg, Zn, Ni, PbaZn v porovnani s datelinou lacnou. Roky pestovaniy
dokazali, Ze obsah prvkov je silnym Cinitefom v mitonohu mnohokvetom (tab. [V),
Obidve porovnévané kémne plodiny mali premenlivy obsah mineralnych 1atok v jed-
notlivych rokoch. V roku 1994 datelina a miitonoh mnohokvety obsahovali viac du-
sika, hor¢ika a zinku v porovnani $ ostatnymi rokmi. Metoda vysevu mitonohy
zmenila mineralne zloZenie len velmi malo. Rastliny mitonohu mnohokvetého pes-
tované s datelinou lagnou zvysili obsah dusika, fosforu, olova a kadmia. Této metdda
vysevu viak zna¢ne zvysila obsah sodika a zinku. Vplyv kosby na obsah vybranych
prvkov bol vyrazny pre va&sinu pripadov. Silny vplyv kosby bol pozoruhodny vdaka
tretej kosbe, kedy rastliny mitonohu mnohokvetého mali vysoky obsah dusika, len
o nieco nizsi ako pri dateline 1a¢nej. Hor&ik u mitonohu mnohokvetého mal len maly
vplyv na akikolvek diferenciaciu v zavislosti od sejby. Obsah kadmia v rastlindch
u obidvoch druhoch sa zvydoval od kosby ku kosbe, %o naznaduje vplyv rozptylu,
kedZe vynos Z prvej a satasne najvyssej kosby obsahoval najviac kadmia. Tretia
kosba, najmensia €o do mnoZstva, mala najnizsi obsah tohto prvku v rastlinach méto-
nohu mnohokvetého. Vztahy medzi makroelementami ukézali zmeny za roky a kos-
by. Rok pestovania bol faktor, ktory najsilnejsie a najvyraznejSie diverzifikoval
zmeny makroelementov v rastlindch (tab. V). Vzhladom na silny vplyv analyzova-
nych faktorov na obsah makro- a mikroelementov Vv rastlindch sa mdZe urdit medz
nimi nasledujuce poradie: > rastlinné druhy > rok pestovania > kosba pocas vegetat-
ného obdobia > metoda vysevu. Mineralne latky v krmovinach sa donedavna oSetro-
vali rovnako ako proteiny a energia, pretoze hrajd ddleZitd dlohu v raste zvierd!
(Kruczyfiska, Mocek, 1997). Myslelo sa, 7e nedostatok biogénnych prvkoY
v krmivach (zeleny krm a silaz) sa moze upravit pomocou mineralnych prisad podiz
vypotitanych kimnych davok (Kowalski, Kadski, 1997).

datelina li¢na; mitonoh mnohokvety; miesanka; rastliny; silaz; obsah elementoY
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