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ABSTRACT

The aim of this study was to detect the fermentation process differences in different hybrid maize silage. We conserved
in laboratory conditions hybrids of whole maize plants with different length of the vegetative period (FAO number).
Maize hybrids for silage were harvested in the vegetation stage of the milk-wax maturity of corn and the content of
dry matter was from 377.7 to 422.8 g.kg'. The highest content of dry matter was typical for silages made from the
hybrids with FAO number 310 (400.0 g.kg') and FAO 300a (400.4 g kg™"). The content of desirable lactic acid
ranged from 23.7 g.kg™!' of dry matter (FAO 350) to 58.9 g.kg! of dry matter (FAO 420). We detected the occurrence
of undesirable butyric acid in silages from hybrids FAO 250, 300b, 310 and 380. The highest content of total alcohols
we found in silages made from hybrid with FAO number 240 (25.2 g.kg"' of dry matter). Ammonia contents were in
tested silages from 0.153 (FAO 270) to 0.223 g.kg"! of dry matter (FAO 240). The lowest value of silage titration
acidity we analyzed in silage made from hybrid FAO 420 (3.66).

We observed in maize silages with different length of plant maturity tested in the experiment differences in content of
lactic acid, total alcohols, titration acidity, pH and content of fermentation products.
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ABSTRACT IN SLOVAK LANGUAGE

Ciel'om experimentu bolo analyzovanie rozdielov vo vysledku fermentacného procesu kukuriénych silazi vyrobenych
z rozdielnych hybridov. V laboratéornych podmienkach sme sildzovali celé rastliny kukurice, ktorych hybridy sa
vzajomne odli$ovali diZkou vegetaéného obdobia (&islo FAO). Zber rastlin bol realizovany vo vegetaénom $tadiu
mlie¢no-voskovej zrelosti zrna a obsahu susiny od 377.7 do 422.8 g.kg'. Najvyssim obsahom suSiny sa vyznacovali
silaZze vyrobené z hybridov s ¢islom FAO 310 (400.0 g.kg") a FAO 300a (400.4 g.kg"). Obsah ziaducej kyseliny
mliecnej kolisal medzi 23.7 g.kg! suSiny (FAO 350) a 58.9 gkg' suSiny (FAO 420). Vyskyt neziaducej kyseliny
maslovej sme detekovali v silazach hybridov FAO 250, 300b, 310 a 380. Najvyssi obsah celkovych alkoholov sme
zistili v silazach vyrobenych z hybridu FAO 240 (25.2 g.kg' susiny). Obsah amoniaku bol v analyzovanych silazach
od 0.153 (FAO 270) do 0.223 g.kg' susiny (FAO 240). NajnizSou hodnotou aktivnej kyslosti vyluhov silazi sa
vyznacovali silaze vyrobené z hybridu s ¢islom FAO 420 (3.66).

Testované silazne kukuriéné hybridy s r6znou dizkou dozrievania rastliny sa vyznacovali znaénymi rozdielmi v obsahu
kyseliny mlie¢nej, celkovych alkoholov, kyslosti vodnych vyluhov, pH a obsahu fermentaénych produktov.

Kla¢oveé slova: kukurica, islo FAO, silaz, fermentaény proces
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DETAILED ABSTRACT IN NATIVE LANGUAGE

Cielom experimentu bolo analyzovanie rozdielov vo
vysledku fermentacného procesu kukuriénych silazi
vyrobenych zrozdielnych hybridov. V laboratornych
podmienkach sme testovali vysledok fermentacného
procesu kukuri¢nych silazi vyrobenych z hybridov
vzajomne sa odlisujucich dizkou vegetaéného obdobia
(¢islo FAO). Zber celych rastlin bol realizovany vo
vegetacnom S$tadiu mlie¢no-voskovej zrelosti zrna pri
obsahu susiny od 377.7 g.kg! (FAO 250) do 422.8 g.kg"!
(FAO 300b) a vyske strniska 15 cm. Celé rastliny boli
mechanicky spracované na priemerna dizku rezanky 20
mm. Silaznu hmotu sme zakonzervovali do laboratornych
sil s objemom 4 dm? bez pridavku konzervaénych aditiv.
Po 8 tyzdnoch fermentacie sme v priemernych vzorkach
silazi stanovili obsah suSiny a ukazovatele fermenta¢ného
procesu. Najvys§im obsahom suSiny sa vyznacovali
silaze vyrobené z hybridov s ¢islom FAO 310 (400.0
gkg!) aFAO 300a (400.4 gkg'). Obsah ziaducej
kyseliny mlie¢nej kolisal medzi 23.7 g.kg"! susiny (FAO
350) a 58.9 g.kg'! susiny (FAO 420). V obsahu kyseliny
octovej splnili silaze vsetkych testovanych hybridov
podmienku pre zaradenie do 1. akostnej triedy (obsah <
20 g.kg! susiny). Vyskyt neziaducej kyseliny maslove;j
sme detekovali v silaZzach hybridov FAO 250, 300b, 310
a 380. Vo vsetkych pripadoch bola prekrocené limitujuca
hranica 1. akostnej triedy (2.5 g.kg' suSiny). Najvyssi
obsah celkovych alkoholov sme zistili v silazach
vyrobenych zo skorého hybridu FAO 240 (25.2 gkg!
susiny), ktoré sa sti¢asne vyznacovali najvys$sim obsahom
fermenta¢nych produktov a druhou najnizSou hodnotou
pH (3.9). Obsah amoniaku bol v analyzovanych silazach
od 0.153 (FAO 270) do 0.223 g.kg! susiny (FAO 240).
Najnizsou hodnotou aktivnej kyslosti vyluhov silazi sa
vyznacovali silaze vyrobené z hybridu s ¢islom FAO 420
(3.66).

Testované silazne kukuriéné hybridy s roznou dizkou
dozrievania rastliny sa vyznacovali preukaznymi
rozdielmi v obsahu fermenta¢nych kyselin, celkovych
alkoholov, kyslosti vodnych vyluhov, pH a obsahu
fermenta¢nych produktov.

INTRODUCTION

Already in Old Testament was mentioned the technology
ofensiling as method of forage conservation for ruminants.
But only during last 40 years began detail description of
the silage conservation process, in which is desirable the
production of lactic acid. Primary is achieved the process
of conservation by decrease of pH what is result of lactic
acid bacteria fermentation [11].

Forages are major component in the feeding rations for
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ruminants, especially for dairy. Forage quality can vary
depending on variety [4, 5], stage of maturity at harvest
[1], crop management and hybrid [2].

From the point of global importance maize represents
in all forms elementary and important feed for farm
animals. Feed produced from maize is characterized by
high content of energetic nutriments and relatively low
content of nitrogenous compounds with low biological
value [6]. In conditions of Slovakia Biro [3] consider
the plant of maize from aspect of utilizable energy as
the most important crop for feeding. Its plasticity for
different technology of harvest and storage provides
wide scale of feed with different dietetic and energetic
features. Exactly the energy involved in feeding ration
for ruminants is the limited nutrient [7].

MATERIALS AND METHODS

We ensiled in experimental conditions 10 different hybrids
of maize (Zea Mays L.) without additives. According to
length of the vegetative period were the hybrids early
(FAO 240, 250, 270, 300a, 300b), middle early (FAO
310, 350, 380) and middle late (FAO 420 and 450).
Tested hybrids were grown in identically agro climatic
conditions. We obtained the biological material from
University agricultural farm SPU in Koliany. Whole
plants of maize were harvested in vegetation stage of
the milk-wax maturity of corn with content of dry matter
from 377,7 g.kg' (FAO 250) to 422,8 g.kg' (FAO 300b)
and the length of stubble was 15 cm. The whole plants
were cut to average 20 mm length of cut and ensiled in
laboratory silos with volume 4 dm? and sealed.

We opened the silos after § months of fermentation by
temperature 18-20 °C and in average samples determined
content of dry matter and indices of fermentation process.
We used standard analytical methods (Regulation of the
Slovak Ministry of Agriculture no. 2136/2004-101
about sampling of feeds and about laboratory testing
and evaluating of feeds). Content of dry matter we
determined gravimetric by drying of sample to constant
weight by temperature 103£2 °C (before drying by t 60
°C). Silage extracts we prepared from 200 g of sample
and overflowed by 2000 ml of distilled water, after 20
hours strained. Contents of fermentation acids (lactic,
acetic, butyric) we detected on analyzer EA 100 (Villa
Labeco) by electroforetic method. Content of ammonia
(NH,) and alcohols we determined by microdifusive
method, acidity of aqua extract by alkalimetric titration
to pH 8,5 and active acidity by electrometric method.
We statistical tested determined differences by single-
factor analyze of variance (ANOVA) with software
STATGRAPHICS 5.1.
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o.kg of dry matter mg KOH
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Table 1 Result of fermentation process of maize silage made from early hybrids
Tabul'ka 1 Vysledok fermenta¢ného procesu kukuriénych silazi vyrobenych zo skorych hybridov
LA
gkg”

DM

78.220d

3.9%
0.04

0.223%
0.02
0.221°
0.01
0.153

5.0° 0 25.2°
1.4
5.4°

0.4
4.0

42,6

361.1

X

FAO 240
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2.4

68.7

0.49
19.8°

1.9
32.3°

2.71
367.9
11.66
389.6

S

64.5%

4.1°
0.01
4.03%

964 .4°

7.0
0.09

X
s
X
s
X
s
X
s

FAO 250

1.66
41.6™
2.54
428"

43.9
911.0%¢

1.34
8.7%
2.12

8.1°

2.72
28.9%

FAO 270
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RESULTS AND DISCUSSION

After termination of fermentation process we detected in
silages from tested hybrids content of dry matter from
361.1 to 400.4 g.kg'. We determined the lowest content
of dry matter in silages from hybrid with FAO number
240 and the highest content in silage from hybrid FAO
300a. The critical indicators of fermentation process are
content of fermentation carboxyl acids, and active acidity
(pH). Content of desirable lactic acid we found from 23.7
g.kg'! of dry matter (FAO 350) to 58.9 g.kg! of dry matter
(FAO 420). In content of lactic acid we detected higher
values like present Stekar et al. [10], 11.0-16.9 g.kg! of
dry matter. The highest content of acetic acid (16.1 g.kg"!
of dry matter), which is in most cases the inherent sign
of conservation fermentation, we detected in silages from
late maize hybrid with FAO number 450. Silages of all
tested hybrids fulfilled condition of acetic acid content
to classification as st quality class (content of acetic
acid < 20 g.kg! of dry matter). From point of negative
influence to animal health and quality and nutritive value
of silages is undesirable content of butyric acid. In tested
silages we determined the butyric acid in hybrids with
FAO number 250, 300b, 310 and 380. The limit for Ist
quality class (2.5 g.kg! of dry matter) exceeded hybrids
with FAO number 250 (7 g.kg"! of dry matter), 310 (5.2
g.kg! of dry matter), 380 (4.6 g.kg! of dry matter) and
300b (3.4 g.kg! of dry matter). Content of total alcohols
in silages widely fluctuated, from 5.0 (FAO 420) to 25.2
g.kg! of dry matter (FAO 240). The highest contents of
alcohols were in silages from early hybrids. Content of
ammonia, which represents destruction of nitrogenous
compounds, varied from 0.153 (FAO 270) to 0.223 g.kg
' of dry matter (FAO 240). Greatly higher content of
ammonia in maize silages (0.640 g.kg' of dry matter)
reported Cherney et al. [8]. Stekar et al. [10] reported
the average content of ammonia in maize silage between
0.200 and 0.300 g.kg! of dry matter. Titration acidity of
silage extracts (TA) ranged from 772.7 mg KOH/100 g
of silage to 1362.7 mg KOH/ 100g. The highest TA was
in silage from hybrid with FAO number 420, in which
titration acidity we detected also the lowest pH (3.66)
and the lowest content of alcohols. Active acidity (pH)
determined in our experiments correspond with results of
Cherney et al. [8], they state pH of silages from different
hybrids 3.94+0.08. Similar pH (4.03-4.1) determined also
Forouzmand et al. [9]. Content of fermentation products
was different, from 38.5 to 42.9 g.kg'! of dry matter in
hybrids with FAO number 270, 300a, 310 and 350, in other
silages was higher than 60 g.kg"' of dry matter. Statistical
significance of differences among early, middle early and
middle late hybrids we mention in tables 1 and 2.

0.006
421¢
0.05 33
3.95% 60.5%
0.04 3.0

12.78
900.2%
18.99
1142.5%¢
45.71

0.02
0.210¢
0.01
0.180

1.75
12.08°
1.68 0.03

0
34
2.94

0.12
6 Sde
0.55
8 9ab
1.75
* DM- dry matter, LA- lactic acid, AA- acetic acid, BA- butyric acid, Alc.- alcohols, NH;- ammonia, TA- titration acidity, pH- active acidity,

1.78
28.3¢
1.05

36.2¢
4.02

3.11
400.4
4.01
381.8
3.67

FAO 300a
FAO 300b

The values with identical superscript are significantly different at P<0.05

FP — fermentation products, X arithmetic mean, s — standard deviation

465



Biro Daniel, Galik Branislav, Juracek Miroslav, Simko Milan,
Michalkova Jaroslava, Gyongyova Erika, TaSka Michal

CONCLUSION
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