R — |

OSSIBILITIES OF COVER OF MINERALS FROM
GRASSLANDS IN NUTRITION OF DAIRY COWS

R. Holdbek, I. Holibek

slovak University of Agriculture, Nitra, Slovak Republic

The problem of the contents of minerals and their comparison with standard-
ised need by dairy cows were studied in semi-natural grassland (TTP), tillage-
recovered grassland (DTP) and additionally sown grassland (PTP). Stands had
identical nutrition level and utilization. Contents of minerals (K, P, Ca and
Mg) were determined in hay dry matter by chemical analyses. Based on the
contents of minerals in fodder dry matter of TTP, PTP, DTP and standardised
need, it was found that quality of feed ration at mono-dietary feeding is not
optimal (Table II). It is presented above all by high content of potassium. Feed
ration provides an optimum need of P for dairy cows, but surplus of Ca in
results in unbalanced ratio Ca : P (Fig. 1). Amount of Mg in feed ration is
optimum. Tetanic index is unfavourable and reaches several times higher val-
ues than required by the standard. Differences in the quality of feed from TTP,
PTP and DTP are not significant in view of their mineral composition from
which follows that additional sowing and radical regeneration of some grass
species and legumes does not solve the situation, only it is slightly improved.
Mg and Ca contents in hay dry matter create prerequisites for cover of the
need of minerals in feed ration for maintenance and 10-12 1 milk production.
Different level of fertilization of grasslands does not optimize contents of
minerals in fodder dry matter as to the needs and requirements of animals.

pérmanent grassland; temporal grassland; additionally sown grassland; dry
matter; minerals; feed ration; dairy cow

NIRODUCTION

There are disproportion in dry matter of herbage and hay following from
:i:m demands of plants and animals for mineral nutrition. The mentioned
iZati::ceS can be diminished to a certain degree through nutrition. and fer-
al, 133?. grasslands (Kledka et ql., 1938; Klapp, 1971; Lichner

. &% Holdabek, 1991; Krajéovi‘é et al., 1995?.
lphasﬂe(‘;bmlute values of the contents of minerals, their ratio has been
In recent years. The relationship soil-plant-animal-quality of ani-
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mal production is solved more complex. These are particularly relatfmnshiS
of minerals P : Ca, K : Na, K : (Ca + Mg) and others (Holubek, 199;.
KrajCovic etal, 1995; Slamka, 1998). It followed from the resultg 0%
the research of VUTPHP and importance of the effect of agents for P thy
types of stands are in the first place, of which the highest values are reacheg
on permanent grasslands (TTP). The importance of cuts in the second place
was always unambiguous. Mainly the sites decide upon the contents of K, ¢,
and Mg (Krajcovig etal., 1995). Based on long-term trials the combipy.
tions of different minerals or groups of elements were determined, in cop.
frontation with the requirements for nutrition of polygastric animalg
(Lichner etal, 1993; Holubek, 1991). If minerals are not supplied tq
animals in feed in required amounts and ratios, it is recommended to supple-
ment them in concentrated or industrially prepared feedstuffs (Sommer ¢t
al.,, 1994; Holubek etal., 1997).

This study has been aimed at evaluating the quality of hay dry matter in
eutrophised grassland (after long-term undirected folding) after radical regen-
eration, additional sowing and nitrogen fertilization in view of the contents
of selected minerals in relationship to requirements of dairy cows.

MATERIAL AND METHOD

The contribution evaluates six-year results of pratotechnic research de-
voted to the issues if technology of cultivation, nutrition, fertilization and
utilization of grasslands.

In the aspect of methodology and organization the study is a part of the
state research project, originally denoted as E-V-2 “Ecologically favour man-
agement in the region on the basis of grasslands®, co-ordinated by Prof.
V. Krajcovic.

This task has been materialised through the network of 10 expca;imental
sites under different ecological conditions of CR and SR. One of co-operating
workers within the above project is the Department of Feedstuff Management
of AF SPU Nitra. Three-task trial was established in three parallel blocks:
first block represents a permanent grassland (TTP), the second one is tempo”
rary grassland (DTP) and the third one is additionally sown grassland (PTP):

TTP represented an original semi-natural grassland from typological stand-
point identified as a union Cynosurion R.Tx. 1973, association Lolio-Cyno-
suretum typicum (Jurko, 1974). Radical regeneration of natural stand throug
deep autumn tillage (1991) by plough with plough skim. In the spring of 18
following year preplanting soil treatment (dragging, harrowing, us¢ of cu]t;‘
vator) was done and subsequent seeding of clover-grass mixture of the fol
lowing composition:

A
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Lolinm multiflorum x Festuca arundinacea hybrid Felina 12 kg ha™!
Lolium.pg;enne variety Metropol 8 kg:ha‘1
Dacty.lls glomerata variety Rela 4 kg.ha™!
Tﬂ'foll_um praten‘se variety Sigord 3 kg.ha™
Trifolivm repens variety Huia 2 kg.ha!

Total 29 kg.ha™'

In the tbirq blogk (PTP) additional sowing of clover-grass mixtures was
erformed in identical composition like in the second block (DTP).
All three blocks had identical variants of mineral nutrition (randomly ar-

ranged in. four replications), identical way of nitrogen split to different cuts
and identical forms of fertilizers were applied.

.
Rate of nutrients .
. R rhr (12 kg.ha’l) Date of nitrogen application
Variant | itizations .
P N inspring aftecrufxrst aftercsuetcond
1 3 & = - -
2 3 30 = — _
3 3 30 90 30 30 30
4 3 30 180 60 60 60

f Phosphorus was applied in the form of superphosphate and nitrogen in the
ogm of ammonium nitrate with limestone. The first application of nitrogen
and phosphorus fertilizers was performed on both sites in spring in the time

of greenin 5 i y i
= g of stands. Further nitrogen rates were applied at last 10 days after

1StSct{alrtl(is wetrle cut three times during the growing season:

N —at the g'rowth stage of heading of prevailing grass species

& approxhlmately 4-5 weeks after the first cut
approximately 6-8 weeks after the second cut.

])e . . 5 .
fermination of concentration of minerals in TP dry matter:

sp OsphOrUS after min : "
eralization b 3 .
Molybdenum method n by wet way photometrically by phospho-

~ Potassium b

~calejypy andy flame photometry after mineralization by wet way

manganese complexometrically titrimetrically.

The eff, gt
i changeesc't of cult1vat19n technology, radical regeneration and fertilization
Viey, o b 1(111 concentration of minerals in TP dry matter was evaluated in
1994 : aselzi ardlsf:d daily need of nutrients for dairy cows (Sommer et al.
on this standard a dairy cow of live weight 500 kg at production
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L. Content of minerals in hay dry matter (g.kg—l) — average val
¢ values

for the years 1992 to 1997

v 8 kg FCM of milk daily needs to provide maintenance metabolism and thig
‘ production the following amounts of minerals: Na — 16.6 g, K—=54 g, P -39
“ g, Ca — 46 g, Mg — 28.6 g. L Permanent grassland (TTP)
e efficiency needs to consume 115 yariant N Mg 5 c
a

fi Provided that a dairy cow of the abov o
kg of dry matter daily (Sommer et al., 1994), assurance (offer) of minerag . 2K | 3K |1K|2K|3K|1K ]2k 13K
3130 | 30.50 | 2876 | 2.97 2K SKIIK 2K K

1
3.87
3.74 | 3.48 | 3.42 | 3.30 | 9.38 |11.80]12.54

in daily feed ration was calculated as follows:
m | 340831612956 |3
: 20 |3.60 | 3.74 | 4.1
: .14 | 358 [ 3.78 | 8.48
: . 10.86

d minerals in dry matter
11.06

| I Assurance (offer) of minerals = concentrate

““ I intake of dry matter per animal and day. Calculated values were compareq o1 | 3485|3249 (2880|267 |3

with standardised demand of animals for different mineral elements. Resultg v | 3102 | 2890 | 26,1 : 356 1391 1397136313.661!9.13]1020/11.35

| of experimemal studies were statistically evaluated by the method of multj. = .90 | 26.12 | 2.61 | 3.66 | 3.75 | 4.19 | 3.93 | 3.83 | 7.45 8. .

| factorial analysis of variance and LSD test. = Additionally sown grassland (PTP) 3]7.45] 8761062
Variant S Mg P 0

1 K 2K
3K |1K|[2K|3K|1K|2K|3K|1K|2K
3K

|
1 il 3.0 i .02 o 2 o 9.20 |1

it RESULTS AND DISCUSSION
34,
11 4.82 [ 35.25 (3222|267 |4.03 | 4.11 |4.14|3.65|4.10|7.96 |8
s : 1

\ i nerals in TP dry matter is presented in Table L Signifi-
A cant differences in the contents of minerals (K, Ca, P, Mg) among stands,

variants and cuts result from statistical evaluation.
ws of live weight 500 kg at production 8 kg of FCM T
emporary grassland (DTP)

m | 34.24 | 36.
6.45 | 27.65 | 2.77 | 3.08 | 3.58 | 4.56 | 3.55 | 3.68 | 7.32 | 8.7 o
55 3. 32|8.79 | 8.74

Iv |[33.98 3571 |28.96
35, S 2.51 | 3.32 | 3.23: | 4
32 4 3.23 .56 13.69 | 3.64 | 7.0
34 05 19.22.| ‘873

The content of mi

| Provided that dairy €0
| of milk need to consume 11.5 kg of dry matter (Sommer et al., 1994) the K
following assurance of minerals in feed ration composed of grass mass was el e Mg P
calculated (Table D). As it follows from Table 1L, in potassium many fold 2K | 3K |1IKJ2K |3K|1K|2K e
| higher content (8-10 times) of this element as is the daily need of dairy cows I |36.13]33.23|29.61|3.39 404|459 |34 2 3 R1. 287 WEE
I was recorded in all variants and all cuts and types of grasslands. This situation I |3690 |33.42 | 28.06 | 3.24 | 3.69 2 | G | 530 | LD | L0 | Tl | 0
| i is conditioned by high potassium concentration in soil which did not fall II |36.83 | 34.81 | 26.57 | 3.44 3.69 | 473 | 3.66 | 3.55 | 3.21 | 6.00 | 8.10 | 6.88
I below 400 g.hzfl even after three years of utilization of TP. In the case of L v | 33.16 | 30.86 ' 441388356 |3.8132213.131475|6.17 | 6.54
| ‘ heifers, as found by glamka (1997 K surplus is more significant. : 86 | 26.7 |3.35 [ 3.83|3.54 | 3.87 |3.88 (321 |4 . -
anese it can be Xplanations: o 34 [7.59 | 6.40

‘ i f demands of livestock for mang Vatiant | — unfertilj
“‘ i gaid it is in optimum Or excesses standardised demand in hay dry mattef 0 Variant 2 — 38 ;mgzed"comm]
ittt TTP and PTP. The mentioned finding follows from soil reserves of mang¥ Variant 3 _ 30 kg P'Ea—l
it nese as well as floristic composition of dicotyledonous species of n\ei{dOW Vatiant 4 _ 3 kz P'hz,, +90 ke N'haill
| plants. Temporary grassland gives in feed ration optimum saturation of M = first cut, 2 K Sec:n:fo gl
he first cut (27.8 g.ha“.day‘l)- Ll s

| i i . . .
| | Situation in assurance O

“\‘ ! except the second and third variant in t
‘\\ | The content of phosphorus in forage TTP except variant 1 and additionauy
| SOWN grassland (TP) is in optimum and practically fulfills daily cows: thifl L] .
tent in DTP where except the ﬁrStufxd. (§],--cies, variant 1). There was a similar tend '
ency in the other variants

| i situation is in the phosphorus con amK
d variant 1 in the second cut) its deficit was 9‘[131 of lagti, a, 1998). The effect of rege .
Explanation can be seen in floristic changes. Radical regeneration © 'orlglha‘ Years & of the trial, though the . f;)eratlgn act'ed during the whole period
stand caused a significant and fast reduction of the number of species w[he While 0?1 the first cut of the final r;l;m gr of species was increasing with the
! Pegie, . LL it Was 20-25 s s undance on TTP was 35-37 species
pecies on nitrogen unfertilized variants arljd 5 b6

was manifested as soon as after the first cut after regenera&ioﬂ'w staﬂds -
number of species in DTP fell to 19 (variant 1) compared with origin? N nitrogen fertilized variants (Hold b
olibek etal., 1997)

(variants 2, 3, 4 an

el
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IL. Assurance of minerals for dairy cows (g per animal and day) — average values for (he Ye
arg

1992 to 1997

Permanent grassland (TTP)
Element K Mg P
Opt. 54.0 28.6 39.0
Varant | 1K | 2K | 3K | 1K |2K 1K |2K
I 360.0 | 350.8 | 330.7 | 34.2 | 44.5 | 43.0 | 40.0 | 39.3
II 391.9 | 363.6 | 340.0 | 36.8 | 41.4 | 43.0 | 47.6 | 41.2
111 400.8 | 373.7 | 331.2 | 30.7 | 40.9 | 45.0 | 45.7 | 41.7
v 356.7 | 332.4 | 300.4 | 30.0 | 42.1 | 43.1 | 48.2 | 45.2
Additionally sown grassland (PTP)
Element K Mg P
Opt. 54.0 28.6 39.0
Variant | 1K | 2K | 3K | 1K |2K |3K|IK|2K
I 395.4 | 399.1 | 370.6 | 34.5 | 49.9 | 46.2 | 48.7 | 41.6
II 400.5 | 405.4 | 370.5 | 30.7 | 46.3 | 47.2 | 47.6 | 42.0
111 393.8 | 419.2 | 318.0 | 31.8 | 35.5 | 41.2 | 52.5 | 40.8
v 390.8 | 410.7 | 333.0 | 28.8 | 38.2 | 37.1 | 52.4 | 42.4
Temporary grassland (DTP)
Element K Mg P Ca
Opt. 54.0 28.6 39.0 46.0
Variant | 1K | 2K | 3K | 1K |2K|3K|IK|2K|3K|IK 7__]&_1,1(.
I 415.5 | 382.1 | 340.5 [ 39.0 | 46.5 | 52.8 | 39.3 | 38.0 | 35.9 | 64.9 ;%6.5 913
II 424.4 | 3843|3227 | 37.3 | 42.4 | 54.4 | 42.1 | 40.8 | 36.9 | 69.0 | 932 79.1
11T 4235 | 4003 | 305.6 | 39.6 | 44.6 | 40.9 | 43.8 | 37.0 | 36.0 | 54.6 | 71.0 75.2
v 381.3 | 354.9 | 307.1 | 38.5 | 44.0 | 40.7 | 44.5 | 44.6 | 36.9 | 49.9 87.3 L73/6

Saturation of livestock by calcium is higher in the feed ration in
of grasslands than required demand what results in unfavourab
P, which should achieve optimally the values 1.2 (Lichner
Sommer etal, 1994). Since there is a surplus of Ca in TP for

is wider and reaches the values in an interval 1.46 to 3.47 (Fig.

it is more favourable on DTP due to meadow plants which are 1
content of Ca compared with cotyledonous grass species in phyto
(Klapp, 1971; Holuibek et al., 1997).
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2. Tetanic index

For Figs. 1 and 2:

B temporary grassland

B additionally sown grassland
8 permanent grassland

= Optimum

eC::ttia(:nbgil;cator of balanpe of mingral nutrition of polygastric animals is
index) . eegl K and blv‘a]ent‘catlons Ca + Mg (the so-called tetanic

B o . optimum value for dairy cows in 0.72(Sommer etal., 1994).

€ Valyog Ofamc 1pd§x are .documented in Fig. 2. It follows from them that
landg E tteta.mc mdgx in all' three technologies of cultivation of grass-
Valye fOraP variant 1 in the third cut of TTP) highly exceed an optimum
in for, Nimals while more favourable values of tetanic index were reached

. 488 of TTP . . -
Was i : and PTP in which greater share of legum
Creasing by the content Ca + Mg. U sl ke bt
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Moznosti krytia minerdlnych latok z travnych porastov vo Vyzive dojnic.
Scientia Agric. Bohem., 30, 1999: 171-179.

ogii obhospo-

: ; 5 i I ol
Cielom experimentalnych prac bolo posudit vplyv roznych techno o g

darovania travnych porastov na obsah minerdlnych prvkov (P, K, Ca
porovnanie § normovanou potrebou dojnic. , - ’ ' "
Pre splnenie uvedeného ciela bol zaloZeny dvojfaktorovy _pokus v tr:‘):,gho i
blokoch. Prvy blok predstavuje trvaly travny porast (T’l."?)l, z ‘ryt(‘)cen(ﬂogjwixj - pict
identifikovany ako zviz Cynosurion RTX. 1973, asociacia L()lm-C_wzo::ij»“a;lnikoi o
(Jurko, 1974). Druhy blok prezentuje doCasny trﬁvnxporgsl '(DVTP),, kt‘o‘!i ; ;{ok ol ¥
pluhom s predplizkom a naslednou sejbou datelinotravne] n,ncsankz/. Tl tr}(o ) DIP.
ny porast (PTP) prisiaty datelinotravnou miesankou rovn}akf:ho z!f)zcma: ikmrinnl | -1
Porasty mali jednotnt urovefi hnojeni;a] priemyselnyxm hnojwmllii.+~ ’() v N
hnojend kontrola, variant 2 — 30 kg P.ha vlarlant 3’— SQ kg P.ha N
variant 4 — 30 kg P.ha”! + 180 kg N.ha . Vyuzivanie TP bolo I

paralelleCh
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Sen0kosnej zrelosti. V su$ine sena bola v experimentdlnych rokoch a kosbach sta-

ovend koncentracia minerdlnych latok:

P po mineralizdcii mokrou cestou fotometricky fosfomolybdénovou metdédou,

% Jamefiovou fotometriou po mineralizacii mokrou cestou,
CaaMsg komplexometricky titracne.
i Vysledk)’ obsahu minerdlnych prvkov (tab. I) sme $tatisticky vyhodnotili viactak-
(orovOU analyzou rozpty.lu.. Rozdiely v kvalite krmu z aspektu ich minerdlneho zlo-
Jenia nie st vidy Statisticky preukazné. V zdrojoch premenlivosti sme zistili
reukaZHOSf medzi kosbami a variantmi hnojenia. Z uvedeného vyplyva, Ze prisev
kultl'lm}’Ch druhov trdv a datelinovin situdciu nerieSi, iba mierne zlepSuje. Vplyv
technolégii obhospodarovania TP na zmeny koncentracie minerdlnych prvkov v su-
%ine sena SMe posudili z hladiska normativnej potreby Zivin pre dojnice (Sommer
et al., 1994). Na zdklade tejto normy dojnica o Zivej hmotnosti 500 kg pri produkcii
g kg FCM mlieka denne potrebuje na zabezpecenie zdchovného metabolizmu nasle-
Jdoyné mnoZstva mineralnych latok: Na—16,6 g, K- 54 g, P-39g,Ca-46 ga Mg -
28,6 g. Za predpokladu, Ze dojnica o vy$Sie uvedenej dZitkovosti potrebuje denne
prijat 11,5 kg suSiny (Sommer et al., 1994), vypocitali sme ponuku minerdlnych
latok v kimnej ddvke nasledovne:

Zabezpelenie (ponuka) minerdlnych litok = koncentricia mineralnej latky v su8i-
ne x prijem susiny na kus a defi. Vypocitané hodnoty (priemer za 6 rokov) sme
porovnali s normativnou poZiadavkou zvierat na jednotlivé minerélne latky (tab. II).

Sledovanim obsahu minerdlnych latok v suSine sena trdvnych porastov a normo-
vanej potreby sme zistili, Ze kvalita kfmnej ddvky pri monodiétnom kfmeni nie je
optimdlna. Prezentuje sa predovSetkym vysokym obsahom draslika, podmieneného
vysokou zasobou v pdde (500-600 g.kg_‘) v dosledku dlhodobého neusmerneného
koSarovania mladym dobytkom.

Kf’mna davka zabezpeCuje optimalnu potrebu fosforu pre dojnice, av§ak prebytok Ca
Vnej spdsobuje nevyvazeny pomer Ca : P. MnoZstvo horlika v kimnej davke je v optime.

Tetaxjicky index (obr. 2) je nepriaznivy a dosahuje niekolkondsobne vysSie hodnoty,
*rl(ljfdi[;(l)zadujej norm.a. v hodnoter_xorp ulfazp\./ateli sme zistili Statisticky vyznamny
. n:I';'({“ZI typmi porastov. NaJpr}azmveJéle hodnoty tetanického indexu sme do-

P — 2,91, potom nasleduje PTP - 3,58 a nakoniec DTP s hodnotou 3,93.

= Obfahom Mg a Ca v su$ine sena TP sa vytvorené predpoklady pre krytie potreby
terélnych litok na 12 a7 13 | mlieka.

valy trg
a B o ) 5 o
létky; VIly porast; dogasny travny porast; prisiaty travny porast; susina; mineralne

kfmna ddvka; dojnica
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