
Contribution of mountain pastures 
to agriculture and environment 

Proceeding of the 16th Meeting 

of the FAO CIHEAM 

Mountain Pastures Network 

25-27 May 2011, Krak6w, POLAND 

Edited by 

Agroscope Changins-Wadenswil Research Station ACW, Switzerland 
Institute of Technology and Life Sciences ITP, Poland 

Falenty - Krak6w 2011 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Biblioteca Digital do IPB

https://core.ac.uk/display/153411999?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


! 
i 
I 
L-. 

Organizing Committee 

Local. Halina Jankowska-Huflejt (Coordinator), Barbara Wr6bel, Jerzy Barszczewski, Antoni Kuzniar and 
Stanistaw Twardy, Institute of Technology and Life Sciences ITP, Poland 

International. Alain Peeters (FAO-CIHEAM Pasture and Fodder Crops Research Network) 
Eric Mosimann (FAO-CIHEAM Mountain Pastures Sub-Network) 

Scientific Committee 
Rene Baumont (France), Isabel Cassasus (Spain), Halina Jankowska-Huflejt (Poland), Bernard Jeangros 
(Switzerland), Ryszard Kostuch (Poland), Florian Leiber (Switzerland), Giampiero Lombardi (Italy), Marco 
Meisser (Switzerland), Paride d'Ottavio (Italy), Giuseppe Parente (Italy), Alain Peeters (Belgium), Veron
ica Serateanu (Romania), Maria Sitzia (Italy), Maya Stoykova (Bulgaria), Stanislaw Twardy (Poland) and 
Maria Yiakoulaki (Greece) 

Scientific Secretary 
Eric Mosimann (Agroscope Changins-Wadenswil Research Station ACW, Switzerland) 

With support of the following organizations 

Patronage 

• 
ITP 

ISBN 978-83-62416-16-5 

Food and Agriculture Organization 
of United Nations (FAO) 

Institute of Technology and Life Sciences 
www.itep.edu.pl 
Departement of Grasslands Falenty 
Matopolski Research Centre Krak6w 

Association of Water and Land Reclamation 
Engineers and Technicians 
Main Sections of Grasslands and Peatlands (SITWM) 

Ministry of Agriculture and Rural Development 
(MRiRW) 

© Copyright by Agroscope Changins-Wadenswil Research Station ACW, Switzerland, 2011 
© Institute of Technology and Life Sciences ITP, Poland, 2011 

Q�WNIC.>-
;,.. _. � Address of Editorial Office: Falenty, al. Hrabska 3, 05-090 Raszyn 

-;. IIITP 0 tel. (22) 72-00-598, e-mail wydawnictwo@itep.edu.p/; www.itep.edu.pl 

Print: OWP "SIM", Warsaw 

�------------� .... 



Virtual water: the case study of Lucerne cultivation in Greece ............................................................ 67 
Christodoulou A., Yiakoulaki M 

Relationships between grassland management, soil and pasture characteristics in Piedmont 
Mediterranean grazing systems ............................................................................................................... 71 

Salis L., Sitzia M, Fanni s., Bagella s., Zanzu N., Roggero p.p.6 

Coefficient of selectivity of young bulls grazing a Mediterranean natural pasture . ........................... 75 
Acciaro M, Decandia M, Marrosu M, Leiber F., Sitzia M 

Effects of sheep and cattle grazing on the habitats of ungulate game (Artiodactyla) and black 
grouse (Tetrao tetrix) .................................................................................................................................. 79 

Jendrisakova s., Vargova v., KovaCikova z., Michalec M, Kastier P. 

The role of grasslands in the formation of structural and spatial order of rural areas ...................... 81 
Twardy s., Jankowska-Huflejt H., Wr6bel B. 

An assessment of the natural value of meadow-pasture communities in the Middle Sudetes 
region .......................................................................................................................................................... 85 

Zyszkowska M, Paszkiewicz-Jasifzska A. 

Organic farming in northeast of Portugal: effects of soil fertility management on DM yield and 
nutrients composition of pastures ............................................................................................................ 89 

Fernandez-Nunez E., CuiFia-Cotarelo R., Mosquera-Losada MR., Rigueiro-Rodriguez A., 
Rodrigues MA., Arrobas M, Pires JM, Aguiar c., Moreira N. 

Effects of shrub and tree encroachment on plant biodiversity, pastoral value and yield of 

Bromus erectus-dominated grasslands ..................................................................................................... 93 
D 'Ouavio P., Rismondo M, Trobbiani P., Jezzi G., Seddaiu G. 

The forest-grassland land use method as the alleviating factor of water erosion in the 

Carpathian Mountains .............................................................................................................................. 97 
Kowa!czyk A., Twardy s., Kuiniar A. 

Estimating aerial biomass and degradability of some tannin-rich species in the National Park 
of Zaghouan Mountains (NE Tunisia) ................................................................................................... 101 

Ammar H., Kennou Sebei s., Ben Chrouda F., Sebei H., Lafja A., Allegui L., Lopez S. 

Assessing the influence of grassland fertilisation on Rosa gallica L. shrub (case study) .................. 105 
Sarateanu v., Moisuc A., Laies D.G. 

Influence of Prunus spinosa L. shrub on the grassland vegetation in western Romania .................. l09 
Sarateanu v., Moisuc A. 

A typology to characterize grasslands in uplands dairy farms ........................................................... 113 
Piquet M, Seytre L., Orth D., Chabalier c., Landrieaux J., Theau J-P., Baumont R., Farruggia 
A., Hulin s., Carrere P. 

The protective significance of meadows and pastures for the natural environment of the 
Western Carpathians (as an example of the Upper Dunajec River Basin) ........................................ 117 

Smoron s., Kopacz M, Twardy s., Kuiniar A. 

6 



15th Meeting of the FAO-C!HEAM Mountain Pastures Network 
Contribution of mountain pastures to agriculture and environment 

Organic farming in northeast of Portugal: effects of soil fertility 
management on DM yield and nutrients composition of pastures 
Fernimdez-Nunez E.J, Cuina-Cotarelo R.2, Mosquera-Losada MR.2, Rigueiro-Rodriguez A.2, 

Rodrigues MA. J, Arrobas M J, Pires J.M J, Aguiar C. J, Moreira N. 3 
IMoutain Research Centre (CIMO), IPB, 5300 Bragan<;:a, Portugal. 
2Crop Production Department. High Politechnic School. University of Santiago de Compostela. 27002. 
Lugo. Spain. 
3Departrnent of Agronomy, Universidade de Tnis-os-Montes e Alto Douro, 5000 Vila Real, Portugal 
E-mail: esther.femandez@ipb.pt 

Abstract 

The aim of this work was to evaluate the effect of six types of soil fertility management: no fertiliser 
(NF), lime inputs (Ca), mineral fertilisation combined with hming (CaP (lime and phosphorous), CaPB 
(lime, phosphorous and boron), manure (M), and manure+lime+mineral fertilisation (MCaPB), and two 
types of pasture (unsown and sown) on DM yield, botanical composition and nutrients content of pasture 

during two years of study. DM yield was significantly increased when plots were fertilised with manure 
(M and MCaPB), which also improved the proportion of legumes, mainly in the sown pasture. 

Keywords: pasture, organic and mineral fertilisation, grasses, legumes 

Introduction 
The use of lime and fertilisers is one of the more extensively used agronomic practices to increase pasture 
productivity and to improve its nutritive value (Martiniello and Berardo, 2007). Both, lime and fertilisa
tion introduce changes in the soil properties (pH, organic matter, available nutrients) that usually cause 
changes of pasture composition in a short period of time. The aim of this experiment was to study the 
effect of organic lime and manure fertilisation, combined or not with mineral fertilisation on DM yield, 
botanical composition and nutrients content. 

Material and methods 
The experiment was carried out in Vila Mea, (NE Portugal; 860 m a.s.l.) on an acidic soil with an initial 
soil water pH around 4.5 (1 :2.5). The experimental design was a hierarchical split-plot, where pasture 
type was the main plot and the soil fertility management treatments were the sub-plots. Two types of pas
ture were studied: spontaneous vegetation (unsown), and sown pasture (sown) with a mixture (kg ha-I): 
Trifolium subterraneum (2.6), Trifolium vesiculosum (1.3); Trifolium michelianum (0.6), Trifolium incar
natum (1.3), Ornithopus sativus (1.3); Ornithopus compressus (0.6); Trifolium resupinatum (0.6), Biser
rula pelecinus (0.6)), Trifolium repens (0.6), Trifolium fragiferum (0.3), Lolium perenne (3.8), Lolium 
multiflorum (2.5), Dactylis glomerata (0.4), Ph. Aquatica (0.6), and Cichorium intybus (0.6). Soil fertility 
management treatments included: no fertiliser (NF), lime inputs (Ca), mineral fertilisation combined with 
liming (CaP (lime and phosphorous (P)), CaPB (lime, phosphorous and boron (B)), manure (M), and ma
nure+lime+mineral fertilisation (MCaPB). Manure and lime treatments implied inputs of 30 and 1.5 Mg 
ha-., respectively. The inputs of phosphorous (PZ05; rock phosphate 26%) and boron (B; borax 15.2%) 
were of 100 and 1 kg ha-I, respectively. Finally, a control treatment without inputs was established (NF). 
In spring 2005 and 2007, three pasture samples were harvested inside exclosure cages on an area of 0.25 
m2 within each sub-plot. In spring 2006, no grazing was allowed in order to favour natural re seeding in 
sown and unsown pastures. The species were hand separated to determine botanical composition (grasses 
+ other species (G+Ot) and legumes (Leg)). The samples were dried to constant weight (at 60°C for 48 h) 
in order to determine dry matter content and pasture production and to perform chemical analyses. Total 
N and P were determined after a microKjeldahl digestion by colorimetry using TRAACS 800+ (Castro et 
al.,1990) and total Ca, Na, K and Mg were analysed with a V ARIAN 220FS spectrophotometer using 
atomic absorption (V ARIAN, 1989). Results were analysed by principal component analysis (PCA) based 
on a correlation matrix for the dependent variables, followed by ANOVA(s) on the PCA scores and origi
nal variables and mean separation (Tukey's HSD test). 
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Results and Discussion 
PCA was significant (P <0.000 - Bartlett's test of sphericity) in the explanation of dependent variables 
G+Ot and Leg, DM yield and nutrients composition of pastures (Figure 1). The first three PCA-axes ex
plained 73% of the variation and were significantly influenced by pasture type and soil management 
treatment (P<0.05 - ANOVA(s) on the PCA scores). PCA1 was positively related to legumes percentage 
(Leg), DM yield and N, Ca and Mg levels, and negatively to G+Ot percentage, and CaPB soil fertility 
management treatments. PCA2 showed a positive relation with K, P and Mg levels, and negative with 
MCaPB treatment. Finally, PCA-3 was positively related to Na pasture levels and lime inputs (Ca), and 
negatively to M and MCaPB treatments and P pasture levels. 
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Figure 1. Loadings and scores of the first three PCAs, where: 0: foadings of dependent variables (G+Ot: 
percentage of grasses and other species; Leg: percentage of legumes; DM: DM yield; nutrients levels: N, 
P, Ca, Na, K, and Mg).O: scores for pasture type (unsown and sown); .. : scores for soil fertility manage
ment treatments (no fertiliser (NF), lime (Ca), manure (M), lime+phosphorous (CaP), 
lime+phosphorous+boron (CaPB), and manure+lime+mineral fertiliser (MCaPB». 

DM yield increased significantly during the second year (68% more in 2007 as compared to 2005) and on 
sown plots (24%) compared to unsown plots (p<0.001). It is known that grasses respond strongly to 
farmyard manure application and quickly invades areas with animal manure. However, when ma
nure+lime+mineral fertilisation (MCaPB) was applied we observed a significant increase of DM yield 
and of the percentage of legumes (Figure 2). The same response was observed in 2007 when lime (Ca) or 
lime+phosphorous (CaP) were applied on sown plots. Brau-Nogue (1996) found that lime inputs quickly 
increases soil pH and soil nutrient availability, favouring a higher proportion of legumes (Spiegelberger et 
al. 2010) whose growth can be also enhanced by soil P fertilisation (Snyman, 2002). 
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Figure 2. DM yield (t DM ha-I), percentage of grasses + other species (G+Ot) and legumes (Leg) in the 
two years of study (2005 and 2007), on the two types of pasture (unsown and sown) and in the six soil 
fertility management treatments. Different letters indicate significant differences between soil fertility 
management treatments in the same pasture type and in the same year (p<O.Ol ). 
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The N, Mg and Ca content of the pasture tended to be higher in the MCaPB treatment (Table 1). This 
effect can be explained by the higher percentage of legumes, species that have higher concentrations of 
these nutrients than grasses (Thompson and Troeh, 1988). The percentage of P increased significantly in 
the treatments with manure (M and MCaPB) during the first year. Zhao et al. (2009) found that farmyard 
manure combined with mineral fertiliser increases soil available P compared to mineral fertiliser alone. 
Higher K content was obtained in Ca treatment compared to M, CaPB and MCaPB treatments. Finally, 
the levels ofNa tended to be higher in the Ca treatment of un sown pasture. The obtained percentages of 
N, P, K, and Ca overcame cattle maintenance requirements; while those ofNa and Mg were lower (NRC, 
2000). 

Table 1. Minerals contents for the two types of pasture ( unsown and sown), and in the six soil fertility 
managements in the two years of the study (2005 and 2007). Different letters indicate significant differ-
ences between soil fertility management treatments in the same pasture type and in the same year 
(p<0.01). 

Unsown Sown 
NF Ca M CaP CaPB MCaPB NF Ca M CaP CaPB MCaPB 

%N 1.04 1.13 1.09 1.00 1.20 1.29 1.03 1.11 1.21 1.13 0.98 1.68 
III %P 0.12 b 0.13 b 0.27 a 0.14 b 0.14 b 0.22 a 0.24 0.20 0.25 0.19 0.20 0.23 
0 
0 %K 1.38 1.34 1.14 1.06 1.15 1.19 0.96 0.81 1.16 0.68 0.72 0.91 (\j 
... %Na 0.03 0.05 0.01 0.02 0.02 0.01 0.02 0.02 0.00 0.04 0.03 0.04 ro 
(]) >- %Mg 0.17 0.09 0.14 0.12 0.12 0.15 0.08 0.07 0.11 0.05 0.13 0.17 

%Ca 0.32 0.25 0.49 0.43 0.33 0.55 0.68 0.26 0.62 0.23 0.11 0.54 
%N 0.86 0.87 1.28 1.06 1.03 1.20 1.33 1.62 1.19 1.59 1.07 1.09 

"- %P 0.17 0.16 0.17 0.20 0.18 0.15 0.17 0.16 0.17 0.16 0.19 0.14 
0 
0 %K 0.93 0.95 1.00 1.09 1.15 0.65 1.08 ab 1.56 a 0.89 b 1.18 ab 0.82 b 0.68 b (\j 
ffi %Na (]) 

0.02 0.07 0.04 0.03 0.04 0.03 0.03 0.04 0.04 0.06 0.02 0.03 
>- %Mg 0.11 0.14 0.09 0.18 0.13 0.14 0.16 0.16 0.13 0.D7 0.09 0.08 

%Ca 0.27 0.44 0.80 0.66 0.52 0.49 0.66 0.67 0.39 0.45 0.28 0.67 

Conclusions 
Treatments with manure (M) or manure combined with lime and mineral fertilisation (MCaPB) showed 
the highest DM yields and legume percentage, mainly in sown pasture. Beyond the significant effect of 
manure+lime+mineral fertilisation (MCaPB) on DM yield and legume percentage, this treatment tended 
to have also higher N, P, Ca and Mg pasture levels. 
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