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ABSTRACT - Organic fertilizer for improvement of forage quality on permanent grasslands

The paper presents the effect of organic fertilization with different doses of manure 20, 40 and 60 t ha' for
the feed quality of Agrostis capillaris type of permanent pasture. There was studied some chemical
compositions (crude protein (CP), ash, and the composition of cell walls (ADF and NDF, cellulose,
hemicellulose, lignin) in the first harvest cycle of grass on two different stage of maturity during 2 years. The
parameters of feed quality have improved by organic fertilizer: In the first year the CP content increased and
slightly decreased the cellulose content of grass compare to the untreated control. The amount of cell walls
components were relatively high values, 30.0-31.7% and 54.8-58.3% ADF and NDF respectively but less
than that of the control. In the second year the cell wall content was decreased: ADF 22.4-26.5% and NDF
48.2-52.1 % respectively. Considerable change of composition of plant species was detected by usage of
organic fertilizer. The chemical composition of grass was influenced by botanical structure of vegetation. A
good value of feed on the permanent pastures can be achieved by organic fertilization with 40 t ha™ every 3-
4 years and the first harvest to be done before full earing of dominant grass species.
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OSSZEFOGLALAS - Szervestrigyizés alkalmazésa a takarminymindség javitdsira dllandé legel6n

A dolgozat a takarmany mindség javitdsa céljabol alkalmazott kiilonbézo dézisu (20-; 40-; és 60 tha-1)
szervestragyazas hatdsat kivanja bemutatni az Agrostis capillaris vezémovényii dsgyepen. 2 éves kisérletben
vizsgaltak az elsé kaszalasbol szarmazé 8-10 cm magas valamint a vezémdovény kaldszolasakor betakaritott
gyeptermés botanikai- és kémiai Osszetételét. Meghatiroztak a nyersfehérje és a hamu tartalmat valamint a
sejtfal alkotokat (celluléz, hemicelluléz , lignin, ADF, NDF). Megdllapitottak, hogy a takarmany mindségi
paraméterei javultak a szervestragyazas hatasira. Az elsé évben névekedett a fii nyersfehérje-tartalma és kis
mértékben csokkent a celluloz-tartalma a tragyazatlan kontroll fiiterméshez viszonyitva. A sejtfalalkotok
mennyisége relative magas: 30,0-31,7% az ADF és 54,8-58,3% az NDF-tartalom, bar ezek az értékek
kisebbek a kontrollndl. A masodik évben a sejtfal-tartalom csékkent: ADF 22.4-26.5% és az NDF 48.2-52.1
% volt. A szervestragyazas hatasara a gyep botanikai 8sszetétele figyelemre méltéan megvaltozott., mely a
takarmany kémiai Osszetételét is befolydsolta. A 3-4 évenként 40 tonnds szervestragyazas alkalmazéasaval jo
mindségli takarmany termeszthetd az allando legelokon. Az elsd kaszalast a vezémdovény kaldszolasa el6tt
kell elvégezni.

Kulesszavak: takarmany mindség, szerves alkotérészek, szervestragyazas, allando legeld, sejtfal,

INTRODUCTION

To increase animal products is necessary to obtain sufficient and optimum forage quality.
This requirement can be achieved by a good management of grasslands. The fertilization
and methods of using have a decisive role.

Number of research results have shown the effect of organic fertilization on improvement
of the species present in vegetal cover and their quality (FRAME 1992; BAARS 2001; ROTAR
et al. 2002; RAZEC 1994; RAZEC et al.2002, 2006; VINTU et al. 2008). It is also necessary to
pay special attention to protect the grass against soil and water pollutants that can get
through fertilization and the maintenance of biodiversity (BAARS 2006; GYURE et al. 2006;
RAZEC 1. and RAZEC M. 2006; VINTU et al.2008). Changing of climatic conditions have also
influence for increasing more productive grasslands. New studies and researches are
required all of them.
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The main objective of this study was to analyze the effect of organic fertilization on forage
quality in terms of organic constituents. On the assumption that the system of fertilization
with organic fertilizers in doses and frequency of application are additional factors that
have influence for the yield, botanical composition and evolution of forage quality. Data
were compared with those obtained in similar studies.

MATERIAL AND METHODS

The experiment was carried out during 2008-2009 years on a natural grassland dominated
of Agrostis capillaris species on chernozom soil, a good supply of Pr109 ppm, KA1 361
ppm,

N 0.205 % and a pHu30 6.5.

Three doses of manure 20, 40 and 60 t/ha were applied in autumn after the end of
vegetation period. The first harvest was taken attwo stages of maturity of dominant
species: about 8-10 cm height of plants and in full earing, achieving four and three
annually cutting. Harvest height was 5 cm above the ground. After each harvesting the dry
matter yield and botanical composition were determined. There was determined cellular
constituents (organic), crude protein (CP), ash, cellulose, hemicellulose, lignin and cell
walls ADF and NDF on the samples of first harvest .

Qualitative measurements were made with NIRS PERTEN DA 7200 device.

RESULTS AND DISCUSSION

The plants of permanent grassland reflects the soil, climate and the applied management
conditions. The most important factors which are influenced the quality of the feed
efficiency are fertilization and harvesting regime (JARRIGE 1994). Mean cellular
constituents have been influenced by the dose of organic fertilizer applied and the stage of
growth. In 2008 year the values of crude protein (CP) content ranged between 15,10 % and
11,88 % (Table I), The highest CP content was in the harvesting stage of apex.8-10 cm

height .

Table 1: Chemical composition of forage at first cut 2008, % of dry matter

Doze of Stage of Cell constituents % DM
manure harvest Ash | CP | Cellu- |Hemicel- | Lignin | ADF NDF
t.ha” lose  [lulose
2 apex 8-10cm| 7.4 | 14,2 27 25,3 3,3 30,3 55,6
full heading | 6,8 11,9 28 26,7 3,6 31,7 58,3
40 apex 8-10cm| 7,1 | 15,1 | 26,6 24,8 3,4 30,0 54,8
full heading | 6,8 | 12,2 272 25,1 3,6 30,8 55,9
40 apex 8-10cm| 6,9 | 134| 278 23,5 2,9 30,7 54,2

full heading | 6,3 | 129| 282 26| 35| 31,7| 563
Nonfertilizer| apex 8-10cm| 7,1 | 13,1 29,8 26,8 34 33,2 60,0
Control plot | 1) heading | 6,8| 102 29,9 266| 39| 338| 604
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It can be stated that the cutting at full earing stage of maturity caused an increase of crude
fiber (CF) content in the plants. The grass originated from the nonfertilizered control plot
contained the largest amount of CF compare to the fertilized variants. The highest CF
content among the treated samples was recorded by the application dose of 20 t ha™
organic fertilizer, and the smallest by the dose of 40 t ha™"

Cellulose content was between 26.6 % and 28.2 %. Lignin content was 2.9 - 3.6 % in
fertilized variants, which shows a mean digestibility of the feed (RAZEC 1994; CARLIER et
al. 1998; ROTAR et al. 2002). Content of ADF and NDF in the cell walls correlates with the
content of feed CF. ADF values ranging between 30% and 31.7 % and NDF contents are
from 58.3 % to 54.2 %, which are lower compared to the nonfertilized grass.

Organic fertilization causes a slight increase in ash content indicating an improvement in
plant nutrition mineral elements.

During 2009 year (Table 2) CP content of grass originated from the fertilized plots were
higher compared to 2008 year. Ranging between 12.8 % and 14.6 % shows an
improvement in plant nutrition for all variants, was found as in the first year. The CP
content of the feed are higher in the stage of apex 8-10 cm than in full heading stage of
maturity. Analyzing the cellulose and hemicellulose content of feed was found lower
values of cellulose from 18.7 to 22.2 % and hemicellulose from 22.3 to 26 % for which
leads us to conclude feed digestibility increased by applied organic fertilization.

Table 2: Chemical composition of forage at first cut 2009, % of dry matter

Doze of Stage of Cell constituents % DM

manure harvest Ash CP | Cellu- | Hemi- Lignin |ADF | NDF
t.ha” lose | cellulose
20 apex 8-10cm 82| 146| 204 25,5 35| 23,9| 494
full heading 82| 128 222 26,0 3,8 26,1 | 52,1
40 apex 8-10 cm 93| 146| 20,0 24,8 38| 23,8 | 48,6
full heading 88 129 213 25,1 43| 25,6 | 50,7
60 apex 8-10 cm 90| 14,6 18,7 25,8 3,7| 22,4 | 48,2
full heading 89| 140]| 22,1 233 44| 26,5| 49,8
Nonfertilizer | apex 8-10 cm 751 11,9| 25,6 28,1 39| 295 | 576
Control plot

Regarding the influence of organic fertilizer applied dose is noted that the application of
larger quantities (40-60 t/ha-') biochemical changes in plants occur in a longer period of
time. Lignin content of the feed has slightly increased, but close to those obtained in the
first year, between 3.5 % and 4.4 %. Content of ADF and NDF cell walls are close to
averages in the literature, results of 29 % and 47 % (CARLIER et al. 1998). The highest
value being 26.5 % to 57.6 % for ADF and NDF respectively. Ash content also have
higher values, between 8.2 and 9.3 %, showing an improvement in plant nutrition.

The evolution of the chemical composition of feed is influenced by botanical structure of
vegetation The data presented in Table 3 shows the prevalence rate of 70-87 % grasses,
legumes species are present in a proportion of 3-15 % and 8-24 % among other
species. Variability of species of legumes and other species is more being influenced by
the fertilization (ROTAR ET AL. 2006). Dominance of grasses can increase the nutritional
value of feed conditions and reduce the content of cell walls increased cellular content
above 50%, which is 98% digestible according to assessments of VAN SOEST and MOORE
(1965).




Agrar- és Vidékfejlesztési Szemle 2011. vol. 6. (2) 237
ISSN 1788-5345

Table 3: The evolution of botanical composition in vegetal cover, 2008 and 2009 years

(first cut)
Doze of Stage of 2008 2009
manure harvest Grass | Legumes | Other | Grass | Legumes | Other
t.ha” % % species % % species
% %
20 apex 8-10 cm 71 15 14 78 8 14
full heading 75 10 15 83 5 12
40 apex 8-10 cm 70 11 19 83 9 8
full heading 78 6 16 85 5 10
60 apex 8-10 cm 78 6 16 81 8 11
full heading 84 7 9 87 3 10
Nonfertilizer | apex 8-10 cm 65 11 24 70 8 22
Control plot | full heading 72 9 19 77 5 18
CONCLUSIONS

Comparing the relationship between the systems of organic fertilization and the
development of the chemical composition of grass in various stages of growth, gives us
information for the requirements of grassland management. The evolution
of chemical content of the feed must be conducted to reduce the content of cell walls and
increased cellular content. This can be achieved by fertilization with organic fertilizer dose
of 40 t.ha"' every 3-4 years and the first harvest to be done before full earing of
dominant grass species.
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