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Abstract 

Mineral and organic fertilization of grasslands is the main way to 

increase the yield of dry matter and floristic diversity in Moldavia forest steppe. 

The Festucetum valesiacae associations from the Moldova sylvosteppe are in 

most part of low quality, with inadequate floristic composition, situated on soils 

with low natural fertility. The main ways to improve these grasslands consist in 

the correction of the soil fertility with mineral and organic fertilizers, the change 

of the dominance in the vegetal cover by diferent types of use Application of 

organic and mineral fertilizers for a long time resulted in a high meadow 

biodiversity in the study area. The objective of our work is to analyze the effect of 

manure in combination with mineral fertilizers on biomass productivity and 

phytodiversity of Festuca valesiaca grasslands. The obtained DM yields were 

influenced by climatic conditions, type and level of organic and mineral 

fertilization and the highest yields were obtained at the fertilization with 30 t ha
-1

 

manure every 3 years + N50 + 50 P72. The obtained results have shown the positive 

effects of fertilization on productivity, floristic diversity and canopy structure of 

the studied permanent grassland.  

 

Keywords: seminatural grassland, floristic diversity, canopy structure, species 

evolution 

INTRODUCTION  

Beyond their 

contributions to the production of 

meat and milk, permanent 

grassland offers a number of 

social and environmental 

benefits. 

Compared to arable land, 

grassland helps to improve soil 

conservation against erosion, 

reduces nutrient leaching into 

groundwater and surface      

(Vîntu V. et al., 2004) and 

contributes to flood control. In 
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the debate on climate change 

caused by global warming, 

meadows were classified as an 

important carbon sink by storing 

in a greater quantity in 

comparison with arable land 

(IPCC, 2000). Moreover, the 

meadows are a characteristic 

element of the European cultural 

landscape, playing an important 

role in maintaining semi-natural 

habitats, using traditional 

agricultural practices vital for 

biodiversity protection 

(Zdanowicz, 2005). Improving 

soil nutrient regime by organic 

fertilization causes changes in 

floristic composition and the 

ratio between valuable species.  

Key drivers of change of 

biodiversity are land use change 

(including urbanization and land 

abandonment), climate change, 

fragmentation, nitrogen 

deposition. Land use change is an 

important trend change and 

biodiversity such as natural areas 

are converted to agricultural or 

urban (SALA et al., 2000; 

TILMAN et al., 2001). Climate 

change is beginning to affect 

biodiversity and how it is 

expected will cause a significant 

loss of biodiversity in the near 

future (Thomas et al., 2004). The 

diminution of the productive 

potential of the permanent 

grasslands from north-eastern 

Romania, which are found at a 

percent of over 70% on slope 

fields, is caused by erosion, but 

unfavorable climatic conditions 

and their wrong management 

may also be added             

(Samuil C. et al., 2010). 

 
MATERIAL AND METHOD 

This experiment, set on a 

meadow of Festuca valesiaca L. 

in the forest steppe of Moldavia 

is situated on a slightly sloping 

ground, with NE orientation, 

chernozem soil type, weakly 

leachate, with loam-clay texture, 

humus content of 4.2 to 4.8% 

medium supplied with mobile 

phosphorus (30-37 ppm) and 

very well supplied with mobile 

potassium (235-320 ppm.), pH 

6.5 to 6.9 in 0-20 cm soil layer. 

The experiment is monofactorial, 

set up by the method of 

randomized blocks in three 

replicates with the objective of 

studying the role of organic and 

mineral fertilizers combined in 

different doses in increasing 

forage production and improving 

floristic composition. We used 

the following fertilization rates: 

V1 - unfertilized control, V2 - 10 t 

ha
-1

 cattle manure annually + P36 

N50, V3 - 10 t ha
-1

 cattle manure 
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annually + N50+50 P72; V4 - 20 t 

ha
-1

 cattle manure applied at 2 

years + N50 P36, V5 - 20 t ha
-1

 

cattle manure applied at 3 years 

+ N50+50 P72, V6 - 30 t ha
-1

 cattle 

manure applied at 3 years + N50 

P36, V7 - 30 t ha
-1

 cattle manure 

applied at 3 years + N50+50 P72, 

V8 - 40 t ha
-1

 cattle manure 

applied at 3 years + N50 P36, V9 - 

40 t ha
-1

  cattle manure applied at 

3 years + N50+50 P72. 

Cattle manure was 

applied in the fall annually (10 t 

ha
-1

), at 2 years (20 t ha
-1

) and at 

3 years (30-40 t ha
-1

), nitrogen 

fertilizers were applied in spring, 

at the start of vegetation, and the 

phosphorus in the fall. Cattle 

manure used had the following 

composition: N-0,445 %, P2O5-

0,212 % and K2O-0,695 %. 

Sampling and vegetation studies 

were done in earring-flowering 

of dominant grasses; the results 

were interpreted statistically by 

analysis of variance and limit 

differences. Floristic studies were 

carried out with Braun-Blanquet 

method.

                                                                

RESULTS AND DISCUSSION 

Low productive permanent 

meadow fertilization with 

organic and mineral fertilizers 

had a positive effect on 

increasing and improving 

floristic composition. Production 

level was different depending on 

the doses used and combinations 

thereof. 

Pasture fertilization with 10 t ha
-1

 

manure in combination with N50 

P36 determined a high biomass 

yield (3.66 t ha
-1

), representing 

an increase of 79 % compared to 

the control (Table 1). 

When applying additional 

dose of N50, after the first cut, 

production has not increased, 

because the nitrogen cannot be 

used by plants due to drought. 

Production growth in this case 

was only 86 %. Fertilization with 

20 t ha
-1

 farmyard manure and 

P36 N50 determined a production 

growth of only 33%, and the 

association with N50 + 50 P72, the 

increase was 46%. Application of 

30 t ha
-1

 manure with two doses 

of fertilizers, production 

increases were 73-100% and 

fertilization with 40 t ha
-1

 manure 

with two doses of mineral 

fertilizers, production increases 

were 41-46%.
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Table 1 
The influence of organic and mineral fertilization rates on dry matter (DM) yield 

in 2012 

 

Fertilization variant 

Production Difference  

Significance DM t ha-1 % t ha-1 

Unfertilized plot (control plot) 2.05 100 -  

10 t ha-1 manure every year + N50 P36 3.66 179 1.61 *** 

10 t ha-1 manure every year + N50 + 50 

P72 3.91 190 1.86 *** 

20 t ha-1 manure every 2 years + N50 + 50 

P72 3.00 146 0.95 *** 

30 t ha-1 manure every 3 years + N50 

P36; 3.55 173 1.50 *** 

30 t ha-1 manure every 3 years + N50 + 50 

P72 4.12 200 2.07 *** 

40 t ha-1 manure every 3 years + N50 P36 2.88 141 0.83 ** 

40 t ha-1 manure every 3 years + N50 + 50 

P72 2.99 146 0.94 ** 

LSD 5% = 0.50 t ha-1; LSD 1% = 0.69  t ha-1; LSD 0,1% = 0.95 t ha-1 

 

Note that production increases in 

application 30-40 t ha
-1

 manure 

were due mostly on behalf of the 

organic fertilizer, mineral 

fertilizers had little influence 

because of lack of precipitation 

nitrogen and phosphorus did not 

enter the plant nutrient cycle. 

Floristic structure was slightly 

modified as a result of 

fertilization. It was found that the 

largest share of floristic structure 

have grasses (51-80%) as the  

 

 

highest value were recorded in 

the variant fertilized with 30 t ha
-

1
 manure combined with P72 N50 + 

50 (74-80%) (Figure 1). Other 

botanical families are represented 

by a small percentage (11-

21.5%) it showing an improved 

pasture forage value from this 

point of view. The proportion of 

legume species was 8-27% 

higher in variants V9 (24%), V5 

(26%) and V8 (27%) and lowest 

in V7 (8%) and V3, V4 (11%). 
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Fig. 1. Influence of organic and mineral fertilization on floristic composition 

 

In floristic composition were 

determined 9 species of perennial 

grasses, 14 species of legumes and 

35 species from other botanical 

families (Table 2). Coverage of 

meadow vegetation is very good 

(98-100%). 

 

 
Table 2 

Influence of organic and mineral fertilization on floristic composition 

Species 
Ground cover (%) 

V1 V2 V3 V4 V5 V6 V7 V8 V9 

Agropyron repens  1 0 1 0.5 3 0 5 0.5 8 

Arrhenatherum elatius  14 20 30 40 13 8 9 14 0 

Bromus inermis 0 3 0 0 0 0 0 0 0.5 

Dactylis glomerata 15 17 20 18 19 25 24 14 5 

Festuca pratensis 0 0 1 0.5 0.5 6 2 0.5 0 

Festuca valesiaca 16.5 10 18 9 8 9 15 12 18 

Lolium perenne 2 2.5 0.5 0 5.5 0 0 0.5 6 

Poa pratensis 21 12 0 5 2 26 25 15 22 

Koeleria macrantha 0 0 0 0 0 0 0 2 0.5 

Poaceae 69.5 64.5 70.5 73 51 74 80 58.5 60 

Coronilla varia 0.5 0 0 0 0.5 0.5 1 0 0 

Lathyrus tuberosus 1 0 0 0 0 0 0 0 0.5 

Lotus corniculatus 0.5 0 1 1 3 0.5 0.5 0 0 

Medicago falcata 1 2 3 3 4 2 0.5 3 8 

Medicago lupulina 0 1 0 0 0 0 0 0 0 

Ononis arvensis 0.5 0.5 0 0 0.5 1 1 0.5 0 

Onobrychis viciifolia 1 0.5 0 1 0 0.5 0 0 0 
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Trifolium campestre 0.5 0 1 0.5 0 0.5 0 0.5 0 

Trifolium pratense 2 12 4 3 13 8 5 21 13 

Trifolium repens  2 0 0 0 0 0 0 0 0 

Trifolium montanum 0 0 0 0 2 1 0 0 0.5 

Trigonella coerulea 0.5 0 0 0 0 0.5 0 0 0 

Vicia cracca 0.5 0 1 1.5 0 0 0.5 1 1 

Vicia sativa 1 1 1 1 3 0.5 1 1 1 

Fabaceae 11 17 11 11 26 15 8 27 24 

Ajuga genevensis 0.5 0 0 0.5 0 0 0 0 0 

Agrimonia eupatoria 0.5 0.5 0 0 0 0 0.5 0.5 0.5 

Achillea millefolium 1 2 0 1 0 2 3 1 2 

Allium rotundum 0 0.5 0.5 0 0.5 0 0.5 0 0 

Cardaria draba 0 0 0 0 0 0 0 0 1 

Carex distans 0 0 0 0.5 1.5 0 0.5 0 0 

Carex hirta 0.5 0.5 1 0 0.5 0 0 0 0 

Carex praecox 0.5 0 0 0 0.5 0 0 0 0 

Convolvulus arvensis 0 0.5 0 0.5 1 0 0.5 1 0 

Centaurea jacea  5 6 12 7 6 3 3.5 4 4 

Cerastium glomeratum 0.5 0 0 2 0 0.5 0 0 0 

Chaerophyllum bulbosum 0.5 0.5 0 0 0 0 0 0 0 

Cychorium intybus 0 0 0 0.5 0.5 0 0.5 0.5 0.5 

Cuscuta trifolii 0 0.5 0 0.5 0 0 0 0 0 

Crepis biennis 3 0 0 0 0 0 0.5 0 0 

Crepis setosa 0 3 0 0 0 0 0 0 0 

Daucus carota 0.5 0.5 0 0 0 0.5 0.5 0 0 

Dianthus caryophyllus 0 0 0 0.5 0 0 0.5 0.5 0.5 

Eryngium campestris 0 0 0 0 0 0 0 0 1 

Euphorbia agraria 0 0 0 0 4 0 0 0 0 

Fragaria viridis 0 0.5 0.5 0.5 1 0.5 0.5 0.5 2 

Filipendula vulgaris 0 0.5 0.5 1 0.5 0.5 0 0.5 0.5 

Galium verum 0.5 0 1 1 3 2 0.5 3 0 

 

Species 
Ground cover (%) 

 V1 V2 V3 V4 V5 V6 V7 V8 V9 

Hieracium bauhinii 0 0 0 0 0 0 0 0 0.5 

Myosotis micrantha 0 0 1 0 0 0 0 0 0 

Potentilla argentea 0 0 0.5 0 1 0.5 0 0.5 0.5 

Potentilla recta 0.5 0.5 0.5 0 0 0.5 0 0 0.5 

Ranunculus polyanthemos 2 1 1 0.5 2 0.5 0.5 1 0 

Rumex crispus 0.5 0 0 0 0 0 0 0 0 

Salvia nemorosa 0 0 1 0 0 0 0 0 0 

Taraxacum officinale  0.5 0.5 0 0 0 0 0 0 0.5 

Tragopogon pratensis 0.5 0 0 0 1 0.5 0 0 0 

Veronica arvensis 0.5 0 0 0 0 0 0 0 0 

Veronica chamaedrys  0.5 0.5 0 0 0 0 0 0 0 

Other botanical families 18.5 18.5 21.5 16 23 11 12 13 14 

Ground cover (%) 99 100 100 100 100 100 100 98.5 98 

Gapes (%) 1 0 0 0 0 0 0 1.5 2 

Total (%) 100 100 100 100 100 100 100 100 100 

Number of species 37 29 23 26 28 26 26 25 26 

New species 0 8 7 8 10 5 7 8 11 

Lost species 0 16 21 11 19 16 16 20 21 
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In Figure 2 is shown the 

coverage of main species of 

meadow plants most spread of 

the three groups. Thus, Festuca 

valesiaca L. is a relatively 

constant in all variants (8-18%), 

Dactylis glomerata L.  

 

with a high percentage of 

fertilization variants V7, V6 (24-

25%) Arrhenatherum elatius L. 

with high share the variants V3, 

V4 (30-40%) and Poa pratensis 

L. to variations V7, V6 (25-26%). 

 

 
           

 
Fig. 2. Influence of organic and mineral fertilization on the main species 

coverage in the vegetal canopy 

 

 

 

Among legumes, a higher 

proportion of Medicago falcata 

held a variant L. V5, V9 (4-8%) 

and species Trifolium pratense L. 

variant V9 21%.  

      

 

 

 

 

 

 

 

 

 Of different dominant species 

was Centaurea jacea L. with 3-

12% share followed by Achillea 

millefolium L. with 1-3% in V4, 

V8.

Romanian Journal Of Grasslands and Forage Crops(2013)7                                           13

Ciobanu C. et al.



 

 

 

                     

       
Fig. 3.  Species evolution 

 

Regarding the evolution number 

of species (Figure 3), the results 

obtained from observations on 

vegetation are not encouraging if 

you were to look in terms of 

floristic diversity as the number 

of species that have entered the 

vegetation component is very 

low compared to the number of 

species that emerged off its 

composition. But in terms of 

quality pasture and I refer to 

floristic composition, species 

have replaced worthless high 

value species

 

CONCLUSIONS  

The obtained DM yields 

were influenced by climatic 

conditions, type and level of 

organic and mineral fertilization. 

The highest yields were obtained 

at the fertilization with 30 t ha
-1

 

manure every 3 years + N50 + 50 

P72. The obtained results have 

shown the positive effects of 

fertilization on productivity, 

floristic diversity and canopy 

structure of the studied 

permanent grassland. The 

permanent grasslands of Festuca 

valesiaca L. from Romania react 

very well to the fertilization, 

which may be an important 

measure of recovering permanent 

grasslands. 

From the obtained data we 

observed that, considering the 

climate conditions, the 

fertilization can induce relatively 

high productions, related to the 

applied fertilizers doses and 

types. 
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Abstract  

 Northern Europe is in the forest zone, but the wild megaherbivor populations 

have maintained grass-dominated vegetation here for the last 1.8 million years. 

The continuity of the grassland biome through glacial-interglacial cycles and 

connection to steppe vegetation has resulted in the evolution, and survival of a 

large number of grassland species. During the last millennia the effect of wild 

ungulates has been replaced by domestic livestock and hay making, and the 

persistence of grassland biodiversity depends on animal farming. Through out 

the last century, natural grasslands in Europe have faced a dramatic loss of area 

and increased isolation of the remaining fragments, lack of proper management, 

and increased load of nutrients. In order to achieve successful grassland 

biodiversity the conservation mesures  have to be in close cooperation between 

conservation managers and farmers. 
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INTRODUCTION  

 

 

The evolution and expansion of 

grasslands, with their uniquely 

coevolved grasses and grazers, 

took place during the Cenozoic 

(Retallack, 2001). The dominant 

plant group in grasslands, the 

grasses, originated at least 55 

million years ago            

(Kellogg, 2001). Almost 

simultaneously, the first 

ungulates appeared (Janis, 1993). 

The shift of grasses to dominance 

in open habitats, i.e. the 

precursors of modern grasslands, 

however, took place much later. 

Likewise among ungulates, the 

grassland-dwelling bulk-grazer 

habit evolved later from an 

ancestral forestdwelling 

browsing habit (Pérez-Barbería 

et al., 2001; Janis et al., 2002).
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Early grasslands 

 

 

Although grasses are present in 

the latest Cretaceous, they remain 

a rare part of the ecosystem for a 

long time. The first two epochs of 

the Cenozoic (the Paleocene and 

Eocene) are largely wet, forested 

worlds. Toward the end of the 

Eocene (around 40 Ma or so) 

there  is a general trend towards 

drying, but it appears that the 

biomes run from forest to 

woodland to dry woodland to 

desert scrub, with still no major 

grasslands. 

 The Oligocene (33.9-23.03 

Ma) saw the rise of grasslands, at 

least in the form of desert 

grasslands (primarily taking over 

from both desert scrub and dry 

woodlands.) During the Miocene 

(23.02-5.333 Ma) short 

grasslands with deep soils really 

start to take over, and in the late 

Miocen and Pliocene (5.333-

2.588 Ma) we see the spread of 

tall grasslands with exceedingly 

deep soils. 

 During glaciations, steppe 

tundra on permafrozen soils 

dominated in Central and 

Northern Europe, while 

xerothermic grasslands 

dominated in the Mediterranean 

basin (Van Andel and Tzedakis, 

1996). Temperate forest species 

probably survived in small 

pockets at micro-environmentally 

favourable locations in Central 

and Southern Europe (Bennett et 

al., 1991), while boreal forest 

species may have had a 

distribution as open taiga-like 

vegetation intermingled with 

steppetundra (Willis and Van 

Andel, 2004). In terms of flora, 

the steppe-tundra was an 

intermediate 

between modern temperate 

grassland and tundra, or a mosaic 

of analogs of these biomes, 

generally having much drier and 

more alkaline soils than modern 

tundra (Yurtsev, 2001; Zaz   ula 

et al., 2003). In each interglacial, 

the development of ecosystems 

followed a recurrent pattern of 

balance between open and closed 

vegetation, i.e. between 

grassland/tundra and forest 

(Iversen, 1958; Bradshaw and 

Mitchell, 1999; Birks and Birks, 

2004).  
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Grassland management  

 

Grasslands in the temperate zone 

usually persist due to moderate 

disturbance: grazing, mowing, or 

fires. During the last millennia 

temperate European grasslands 

have been mostly managed by 

grazing of domestic animals or 

by haymaking. This is the reason 

why this ecosystem has often 

been ‗semi-natural‘ (van Dijk, 

1991). This fact does not imply 

that European temperate 

grassland as an ecosystem is 

man-made. It means that large 

grazing mammals are an integral 

part of this ecosystem, be it wild 

game or domestic livestock. In 

this respect, temperate European 

grasslands are not different from 

grasslands in other parts of the 

world with temperate climate.  

 

 

Grasslands in the Classical age 

  

 

The significance of pastoralism is 

not that it actually destroys 

forests but that it makes 

permanent what destruction goes 

before. While goats are often 

observed to climb trees and 

browse on foliage and bark, a 

mature forest is relatively 

immune to their depredations. 

Even the shrubby maquis will 

withstand all but the most severe 

overgrazing, and, as may be seen 

today in Mediterra-nean 

countries where economic 

advance has brought a halt to 

free-range grazing, the forest 

communities have a remarkable 

capacity for recovery. But where 

woodcutters or a forest fire have 

stripped a hillside, goats will 

eagerly consume the seedlings 

and young trees that start up, 

effectively preventing forest 

regen-eration. Forest clearing 

was practiced by the shepherds, 

as well as by their flocks. Even 

more destructive than 

agricultural clearing were the 

wide-ranging herds of grazing 

and browsing animals. As Varro 

(116-27 B.C.) complains, 

"Grazing cattle do not produce 

what grows on the land, but tear 

it off with their teeth."24H erds 

of goats, sheep, cattle, and swine 

grazed through the ancient 

forests. Theophrastus saw 

cropping by animals. The 

farming practices in ancient 

Greece and Rome has also been 

questioned and it has been 

suggested that poor management 

of grassland resources, and in 

particular overgrazing by 

ruminants, led eventually to 

pasture degradation and soil 

erosion. 
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From Middle Ages till today 

 

 

There is evidence of hay 

meadows in Central Europe 

during the Middle Ages, 

documented by macroremains of 

Arrhenatherum elatius in 

sediments, written records and 

long scythes in archaeological 

assemblages. Based on 

macroremains analyses, we 

conclude that there was generally 

high diversity of seminatural 

grasslands in the cultural 

landscape in the Middle Ages, 

and individual grassland 

communities were generally 

species rich. From the beginning 

of the agriculture until the 18th 

century, pastures and pasture 

forests were dominant sources of 

forage. Large-scale enlargement 

of hay meadows and decline of 

pastures in many regions 

occurred from the 18th century. 

Hay making is associated with 

enlargement of arable fields and 

the use of cattle as draught 

animals for ploughing and soil 

preparation. The spread of        A. 

elatius in Central Europe was 

enabled by the decline of grazing 

management and an increased 

proportion of hay meadows in 

the 18
th

 and 19
th

 centuries. In 

some mountain areas, there are 

no records of large-scale 

deforestation and enlargement of 

grasslands until the 14th century, 

and the peak of the agriculturally 

used area was recorded for the 

period from the 18th to the first 

half of the 20th century. 

Grasslands were converted into 

arable land during periods of 

war; conversely, grasslands 

replaced arable land after the 

collapse of agriculture in many 

regions of former communist 

countries following political 

regime change in the 1990s. The 

dynamics of the grassland area 

reflect the development of human 

society and the political situation, 

because grasslands are an 

integral part of the cultural 

landscape in Central Europe. 

 

Perspectives  

 

There is still a long way to go to 

achieve successful cooperation 

between farming and biodiversity 

conservation (Kleijn and 

Sutherland, 2003). We are 

confident that the integration 

between effective grassland 

farming and biodiversity 

conservation is only possible if 

we follow the evolutionary and 

ecological rules of biodiversity 

dynamics in grasslands. There is, 

however, an optimistic outlook 

since agricultural research on 

grasslands is frequently 

concerned with biodiversity 
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issues (Prins, 2004). In order to 

strengthen this contact we review 

how the grassland biodiversity in 

temperate Europe has evolved, 

what the main ecological rules 

are for maintaining high 

biodiversity, and how this 

knowledge can be used for 

grassland biodiversity 

conservation and restoration.  
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Abstract  

Most of times ensilaging alfalfa it’s a difficult process, needing chemical 

or lactic bacterial inoculants to provide a good preservation of the ensiled 

fodder. Inoculants costs money which some Romanian farmers cannot afford to 

spent on. Luckily, there is another way, a practical way to preserve alfalfa 

quality during ensilaging process and it consists in mixing alfalfa crop with rich 

in soluble sugars grasses, such as orchard grass and in wilting. Theoretical, 

mixing alfalfa with orchard grass and wilting the fodder could result into 

sufficient lactic acid concentration to preserve the quality of the ensiled alfalfa 

with minimum losses and with high nutritional properties. The current paper 

presents the influence of wilting, of binary mixtures from alfalfa with orchard 

grass and of the nitrogen fertilization rates on quality changes in preparing 

succulent fodder in round wrapped bales. To achieve the objective, we have 

experienced two different rates of wilting, to 55 – 60% moisture (semi-silo) and 

to 45 – 50% moisture (haylage), three different proportions of mixture, which 

were applied to four rates of mineral fertilizer. For all types of crops, the crude 

protein (CP), hemicellulose (Hemi.) contents and relative forage value (RFV) 

were lower on ensiled fodder compared to fresh fodder, being lower on haylage. 

The neutral detergent fiber (NDF) and acid detergent fiber (ADF) contents were 

higher on ensiled fodder, being higher on haylage. The smallest changes from the 

initial fodder on ensiled fodder were recorded on alfalfa 50 + 50 orchard grass 

mixture well fertilized prepared as semi-silo. Pure alfalfa semi-silo recorded 

high levels of butyric acid (0,15 – 0,38%). Both mixtures recorded very good 

levels of lactic acid (71 – 79% from total acids) which ensured a very good 

preservation of the ensiled fodder. 
 

Keywords: wilting, mixtures, alfalfa, orchard grass, fertilization, silage quality.  
 

INTRODUCTION  

 

Many experiments 

conducted in the direction to find 

the most suitable grass to mix with 

alfalfa, have led to the choice of 
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orchard grass, which has 

versatility and growth rate similar 

to alfalfa, both culture, under 

optimal conditions, with a life 

expectancy of at least 4 years 

(Sanderson M.A. et al., 2005; 

Skinner R.H. et al., 2006). The 

association of alfalfa in mixture 

with orchard grass has some 

essential advantages such as: 

superior productivity to alfalfa in 

pure culture, high yields of 

protein, nitrogen fertilizer 

economy, getting a balanced 

nutrient feed, silage opportunity, 

greater ability to restore soil 

structure, etc.. (Veira et al., 2010; 

Undersander D., 2012).  

For farmers with a relatively 

low budget, alfalfa and orchard 

grass mixture could improve the 

forage base, the mixture being 

considered to be the most 

intensive of associated crops and 

also, could enable a semi-silage or 

haylage of alfalfa with high 

quality due to fermentable 

carbohydrate intake given by 

orchard grass (Colombari et al., 

2001; Albrecht and Beauchemin, 

2003).  

Slow loss of moisture from the 

feed by wilting results in high 

sugar consumption by respiration, 

and the remaining amount of sugar 

may be insufficient, and 

consequently of corresponding 

fermentation quantitative and 

qualitative losses can be 

significant, particularly for alfalfa 

in pure culture. On the other hand, 

the wilting of the alfalfa for a long 

period may lead to losses as a 

result of mechanical action field 

(raking, baling) and to obtain a 

fodder to dry to be stored as silage 

(> 50% dry matter content, after 

Vough L. et al., 2006). Ensilaging 

at contents of between 60% and 

70% DM, most often results in 

garbage. Undersander D., (2012) 

reports that fodder of alfalfa mixed 

with 30% - 40% grasses dries 

faster than both pure cultures. 

According to the findings of 

several researchers (Sears B. et al., 

2007; Adesogan A.T., Newman 

Y.C., 2010; Clarkson N., 2012, 

etc.), to keep the fodder ensiled in 

wrapped bales high in crude 

protein (CP), without the use of 

inoculants, several requirements 

must be met, of which the most 

important are the following: avoid 

the use of high doses of nitrogen 

fertilizer to culture which could 

lead to formation of high levels of 

ammonia making difficult to 

promote a good fermentation into 

the silage mass; alfalfa or mixtures 

of alfalfa-grasses should be 

harvested before the reproductive 

stage; use disc mowers or 

vindrovers; raking in the evening 

and not in the heat, to limit the 

loss of leaves; baling on a fodder 

dry matter (DM) content between 

38% and 55%; balers to be 

equipped with knives which cuts 

plants in sizes of 10 to 15 cm and 

with press chambers that applies 

the same pressing force in all parts 

of bale, recommended being the 

variable chamber hydraulic 
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presses; wrapping or bale packing 

to be done shortly after their 

formation; to use 6 layers of foil 

packaging and bales to be stored 

under cover and in the vertical 

position; the light colors of the 

film, though are the most common 

have the disadvantage that outdoor 

various spots, points on their 

surface, can be confused by birds 

with insects resulting in film 

cracks; unwrapping the bales after 

2-6 months. Researches regarding 

the preparing of succulent fodder 

from alfalfa in form of wrapped 

round bale are lacking in Romania, 

but the use of baleage on farms is 

highly increasing. 

  

MATERIAL AND METHOD  

Experience has been established 

on Ezăreni Farm of the 

University of Agricultural 

Sciences and Veterinary 

Medicine "Ion Ionescu de la 

Brad" from Iasi in spring of 

2010, on a cambium chernozem, 

with pH between 6.7 and 6.8 and 

humus content of 2.73 to 2.93%, 

21-25 ppm PAL, 226-232 ppm 

KAL and 112-139 ppm CaO. 

Experimental agricultural year 

2010 - 2011 recoded an annual 

rainfall of 507.6 mm, 10.2 mm 

less than the multiannual average 

of 517.8 mm. The amount of 

rainfall recorded during the 

growing season was 342.8 mm, 

5.3 mm greater than the 

multiannual average of 337.5 

mm. Agricultural year 2011 - 

2012 was a dry year, the total 

annual rainfall was only of 355.4 

mm, 162.4 mm less than the 

multiannual average of 517.8 

mm. The amount of rainfall 

recorded during the growing 

season (April-September) was 

245.2 mm by 92.3 mm less than 

the multiannual average of 337.5 

mm. The present paperwork 

presents the average data of years 

2011 and 2012. 

Factors studied were: 

Factor A = ensiled fodder type, 

with 2 graduations: 

a1 – semi-silo, (55% - 60% 

moisture); 

a2 – haylage, (45% - 50% 

moisture); 

Factor B = crop type, with 3 

graduations: 

b1 – alfalfa 100%; 

b2 – alfalfa 75% + 25% orchard 

grass; 

b3 – alfalfa 50% + 50% orchard 

grass; 

Factor C = fertilization rate, with 

4 graduations: 

c1 - control (unfertilized); 

c2 - N50P50; 

c3 - N75P50; 

c4 - N100P50. 

The alfalfa cultivar used for 

establishment of the experience 

was Magnat, a Romanian cultivar 

and for orchard grass, the cultivar 

was Ambassador, a very 

productive cultivar from 

Denmark. The mixture was 
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established by manually mixing 

after calculating the seed quantity 

weighted depending on quality 

parameters of each specie. For 

fertilization were used 20N:20P 

mineral complex as based 

fertilization and ammonium 

nitrate for graduation and applied 

manually on early spring of each 

of the experimental year. Harvest 

was done at the full flowering 

stage of the orchard grass and at 

full bud stage of the alfalfa. 

Wilting was performed in hot 

sunny summer days, for 4 and 24 

hours, respectively. Multiple disc 

mower and variable chamber 

press were used. Also, for 

wrapping were used 4 layers of 

high quality film. Bales were 

made in June and unwrapped in 

November. 

A total number of 48 bales were 

used for sampling and from each 

bale, 3 average samples were 

formed from 12 samples taken 

from all parts of bale. Sampling 

for qualitative analysis was 

according to standard STAS 

no.7842/80.  

Chemical composition of forage 

was determined using the 

following methods of analysis: 

crude protein (CP) by Kjeldahl 

method and formula 

CP=TNx6,25, acid detergent 

fiber (ADF) and neutral detergent 

fiber (NDF) using Raypa Fiber 

Test F6 and Van Soest method; 

the pH value using glass 

potentiometric electrode; lactic 

acid, acetic and butyric acid - 

after Lepper method according to 

STAS 12254/84. 

Relative feed value (RFV) was 

calculated using formula 

(Canbolat O. et al., 2006; 

Başaran U. et al., 2011, Redfearn 

D. and Zhang H., 2011): 

  DDM = Digestible Dry Matter 

= 88.9 - (0.779 x %ADF) 

DMI = Dry Matter Intake = 120 / 

(%NDF) 

RFV = (DDM x DMI) / 1.29. 

The American Forage and 

Grassland Council (A.F.G.C) 

have endorsed to use RFV as a 

measure of forage quality. The 

Quality Grading Standard 

assigned by A.F.G.C. is: 

Prime – RFV>151 

1. Premium – RFV 150-125 

2. Good – RFV 124-103 

3. Fair – RFV 102-87 

4. Poor – RFV 86-75 

5. Reject – RFV <74 

Data were statistically interpreted 

using the Statistically ―ANOVA‖ 

Program for variance analysis 

and least significant differences 

(LSD). The results in the present 

paperwork are dry matter (DM) 

based.

.
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RESULTS AND DISCUSSION  

 

Influence of the interaction of factors on the CP content 

 

Application of nitrogen fertilizers 

in alfalfa crop mixed with orchard 

grass, according to some 

researchers, reduces forage content 

in the CP because of the increased 

proportion of participation of 

orchard grass and reduced 

proportion of participation of 

alfalfa (Berdahl J., 2004) and by 

most authors, even at doses of 

N210, forage content in the CP 

increases (Komarek P. et al., 2007; 

Bijelić Z. et al., 2011). In this 

study, fresh fodder of mixed 

species crops had lower values of 

CP content than fertilized pure 

alfalfa, but fertilized variants of 

mixtures had significantly higher 

and closer values of CP to control. 

Thus, on the control variant of 

fresh fodder the content in CP was 

17.46%, on the fertilized pure 

alfalfa with N100P50 it was 18.56%, 

on the type of crop alfalfa 75% + 

25% orchard grass, fertilized with 

the dose of N100P50, it was 17.68% 

and on the crop type alfalfa 50% + 

50% orchard grass fertilized with 

N100P50 it was 16.86%. On the 

ensiled fodder, the CP content was 

lower than that of fresh fodder on 

all variants, with differences 

ranging from 0.29 percentage units 

to 1.64 percentage units (Table 1.). 

Lower differences regarding the 

CP content of ensiled fodder from 

fresh fodder were registered on 

semi-silo preparation and on well 

fertilized variant of crop type 

alfalfa 50% + 50% orchard grass. 

Higher differences regarding the 

CP content of ensiled fodder from 

fresh fodder were registered on 

haylage preparation and on well 

fertilized variant of pure alfalfa. 

Losses of CP content are related to 

proteolyses and to loss of leaves 

on field preparation of bales, being 

higher on long period of wilting 

and on alfalfa (Yahaya M.S., 

2001; Rotz C.A., 2005; Genever 

Liz, 2010). 
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Table 1 

Changes in crude protein (CP) content on ensiling fodder in big round wrapped 

bales, 1
st
 harvest cycle, average of the years 2011-2012 

 

Variants CP content of 

fresh fodder 

(cycle I, 

average of 

years 

2011 – 2012) 

CP content of ensiled fodder in 

form of wrapped big round 

bales 

(after 6 months from wrapping) 

Changes in CP 

content of 

ensiled fodder 

from fresh 

fodder 

Semi-silo Haylage Semi-

silo 

Hayla

ge 

DM 

(%) 

CP 

(%) 

DM 

(%) 

CP 

(%) 

DM 

(%) 

CP 

(%) 

Dif.%

CP 

Dif.%

CP 

Alfalfa 

100% 

Unfe

rt. 

23.36 17.46(

Ct.) 

34.21 16.42(

Ct.) 

45.85 16.16
O
 

-1.04 

(Ct.) 

-1.30* 

N50P

50 

22.78 17.90* 32.58 16.76* 43.39 16.48 -1.14* -1.42* 

N75P

50 

22.23 18.26* 31.19 17.01* 41.35 16.71

* 

-1.25* -1.55* 

N100

P50 

21.62 18.56* 30.11 17.24* 40.00 16.92

* 

-1.32* -1.64* 

Alfalfa 

75%+2

5% 

Orchar

d 

grass 

Unfe

rt. 

23.34 16.62 34.09 15.74
O
 45.84 15.54

O
 

-0.88
O
 -1.08* 

N50P

50 

24.32 17.06 35.18 16.27 47.04 16.09
O
 

-0.79
O
 -0.97

O
 

N75P

50 

25.49 17.42 36.73 16.79* 48.89 16.53 -0.63
O
 -0.89

O
 

N100

P50 

26.30 17.68* 37.89 17.24* 50.34 17.00

* 

-0.44
O
 -0.68

O
 

Alfalfa 

50%+5

0% 

Orchar

d grass 

Unfe

rt. 

23.58 15.81
O
 34.54 15.04

O
 46.63 14.79

O
 

-0.77
O
 -1.02 

N50P

50 

24.72 16.12
O
 35.99 15.50

O
 48.46 15.28

O
 

-0.62
O
 -0.84

O
 

N75P

50 

26.13 16.54
O
 38.09 16.07

O
 51.12 15.88

O
 

-0.47
O
 -0.66

O
 

N100

P50 

27.24 16.86
O
 39.69 16.57 53.13 16.39 -0.29

O
 -0.47

O
 

LSD 0.05  0.22% 0.23% -0.03% 
 

Influence of the interaction of factors on the cell walls content 

 

In general, alfalfa has a high 

protein content and low in cell 

walls compared to the orchard 

grass and to its mixtures with 

orchard grass (Undersander D. et 

al., 2004). Cell wall content is 

positively correlated with the 

percentage of participation in the 

mixture of orchard grass (Deak A. 

et al., 2004). Many researchers 

have studied the effect of nitrogen 

fertilizer on NDF content in plants 

and concluded that it increases 

significantly with the addition of 

Romanian Journal Of Grasslands and Forage Crops(2013)7                                           28

Muntianu I. C. et al.



 

 

fertilizer N and is caused by 

changes in botanical composition 

of grassland by legumes 

participation rate reduction and 

increasing the share of 

participation of grasses that occur 

as a result of addition of N 

(Berdahl J. et al., 2004; Salis L., 

Vargiu M., 2008; Bijelić Z. et al., 

2011). By R.J. Van Saun, (2006) 

and other authors, a lucerne fodder 

is poor quality if NDF content is 

greater than 50% of DM, and in 

this case only alfalfa mixed with 

orchard grass in proportions of 

50% - 50% fertilized with N75P50 

and N100P50 doses recorded higher 

values than 50% NDF of DM, 

respectively 51.84% and 54.51%, 

otherwise all the other variants had 

values below 50% NDF. However, 

the same author‘s states that the 

grass fodder, the limit of poor 

quality is higher than 60%, and 

therefore the fodder consisting of 

50% alfalfa and 50% orchard grass 

fertilized with high doses of 

fertilizers was of good quality 

also. 

The results in previous text 

are referring to the fresh fodder.  

On the ensiled fodder, the 

NDF content was higher than that 

of fresh fodder on all variants, 

with differences ranging from 1.02 

percentage units to 2.75 

percentage units (Table 2.). Lower 

differences regarding the NDF and 

ADF contents of ensiled fodder 

from fresh fodder were registered 

on semi-silo preparation and on 

well fertilized variant of crop type 

alfalfa 50% + 50% orchard grass. 

Differences were also lower for 

NDF content than for ADF (Table 

2, Table 3.). Higher differences 

regarding the NDF and ADF 

contents of ensiled fodder from 

fresh fodder were registered on 

haylage preparation and on well 

fertilized variant of pure alfalfa. 
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Table 2 

Changes in neutral detergent fiber (NDF) content on ensiling fodder in big round 

wrapped bales, 1
st
 harvest cycle, average of the years 2011-2012 

 

Variants NDF content of 

fresh fodder 

(cycle I, 

average of 

years 

2011 – 2012) 

NDF content of ensiled fodder 

in form of wrapped big round 

bales 

(after 6 months from wrapping) 

Changes in NDF 

content of ensiled 

fodder from fresh 

fodder 

Semi-silo Haylage Semi-

silo 

Haylag

e 

DM 

(%) 

NDF 

(%) 

DM 

(%) 

NDF 

(%) 

DM 

(%) 

NDF

(%) 

Dif.%N

DF 

Dif.%N

DF 

Alfalfa 

100% 

Unfe

rt. 

23.36 39.73(

Ct) 

34.21 41.37(

Ct) 

45.85 42.01  1.64 

(Ct.) 

2.28*  

N50P

50 

22.78 42.43*  32.58 44.16*  43.39 44.83

*  

1.73* 2.40*  

N75P

50 

22.23 44.06*  31.19 45.92*  41.35 46.65

*  

1.86* 2.59*  

N100

P50 

21.62 45.87*  30.11 47.85*  40.00 48.62

*  

1.98* 2.75*  

Alfalfa 

75%+2

5% 

Orchar

d 

grass 

Unfe

rt. 

23.34 42.87*  34.09 44.42*  45.84 45.02

*  

1.55
O
 2.15*  

N50P

50 

24.32 46.1*  35.18 47.51*  47.04 48.06

*  

1.41
O
 1.96*  

N75P

50 

25.49 48.57*  36.73 49.89*  48.89 50.40

*  

1.32
O
 1.83*  

N100

P50 

26.30 50.82*  37.89 52.00*  50.34 52.46

*  

1.18
O
 1.64  

Alfalfa 

50%+5

0% 

Orchar

d grass 

Unfe

rt. 

23.58 44.94*  34.54 46.37*  46.63 46.93

*  

1.43
O
 1.99*  

N50P

50 

24.72 48.8*  35.99 50.10*  48.46 50.61

*  

1.30
O
 1.81*  

N75P

50 

26.13 51.84*  38.09 53.04*  51.12 53.51

*  

1.20
O
 1.67  

N100

P50 

27.24 54.51*  39.69 55.53*  53.13 55.93

*  

1.02
O
 1.42

O
 

LSD 0.05  1.01% 1.25% -0.06% 

 

Increases of NDF and ADF 

contents are related to the 

concentration in DM of cell walls 

mainly on behalf of soluble sugars 

losses during respiration (Fllya I. 

et al., 2007; Shinners K.J. et al., 

2009). 

Respiration losses are higher 

in young plants, in plants with 

many leaves, higher in alfalfa than 

in grasses (Piltz J.W., Kaiser A.G., 

2006).
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Increases due to fertilization 

were recorded by all crops for 

ADF content from their 

unfertilized variants, this is less 

desirable because of poorly 

degradable components such as 

lignin and cellulose that reduces 

quality of fodder, but only the 

variant of crop type alfalfa 50% + 

50% orchard grass fertilized with 

N100P50 was obtained a more than 

40% ADF, 40.55% ADF 

respectively, that, according to 

some researchers (Canbolat O. et 

al., 2006; Başaran U. et al., 2011; 

Redfearn D. and Zhang H., 2011) 

as the starting limit for a medium 

quality of fodder due to lower 

digestibility. 

 

Table 3 

Changes in acid detergent fiber (ADF) content on ensiling fodder in big round 

wrapped bales, 1
st
 Harvest cycle, average of the years 2011-2012 

 
Variants ADF content 

of fresh 

fodder (cycle 

I, average of 

years 

2011 – 2012) 

ADF content of ensiled fodder in 

form of wrapped big round bales 

(after 6 months from wrapping) 

Changes in ADF 

content of ensiled 

fodder from fresh 

fodder 

Semi-silo Haylage Semi-

silo 

Haylage 

DM 

(%) 

ADF 

(%) 

DM 

(%) 

ADF 

(%) 

DM 

(%) 

ADF(

%) 

Dif. 

%ADF 

Dif. 

%ADF 

Alfalfa 

100% 

Unfert. 23.3

6 

31.73

(Ct) 

34.21 33.91(

Ct) 

45.8

5 

34.33  2.18 

(Ct)  

2.60*  

N50P50 22.7

8 

33.92

*  

32.58 36.13*  43.3

9 

36.60

* 

2.21  2.68*  

N75P50 22.2

3 

35.23

*  

31.19 37.50*  41.3

5 

38.05

*  

2.27*  2.82*  

N100P50 21.6

2 

36.63

*  

30.11 38.94*  40.0

0 

39.57

*  

2.31*  2.94*  

Alfalfa 

75%+2

5% 

Orchard 

Grass 

Unfert. 23.3

4 

32.71

*  

34.09 34.88*  45.8

4 

35.23

*  

2.17  2.52*  

N50P50 24.3

2 

35.34

*  

35.18 37.47*  47.0

4 

37.73

*  

2.13  2.39*  

N75P50 25.4

9 

37.22

*  

36.73 39.33*  48.8

9 

39.53

*  

2.11  2.31*  

N100P50 26.3

0 

38.95

*  

37.89 41.02*  50.3

4 

41.14

*  

2.07O  2.19  

Alfalfa 

50%+5

0% 

Orchard 

grass 

Unfert. 23.5

8 

33.29

*  

34.54 35.43*  46.6

3 

35.70

*  

2.14  2.41*  

N50P50 24.7

2 

36.23

*  

35.99 38.34*  48.4

6 

38.52

*  

2.11O  2.29*  

N75P50 26.1

3 

38.56

*  

38.09 40.63*  51.1

2 

40.76

*  

2.07O  2.20  

N100P50 27.2

4 
40.55

*  

39.69 42.55*  53.1

3 
42.58

*  

2.00O  2.03O  

LSD 0.05  0.81

% 

0.87% -0.07% 
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On the ensiled fodder, the 

ADF content was higher than that 

of fresh fodder on all variants, 

with differences ranging from 2.00 

percentage units to 2.94 

percentage units (Table 3.). ADF 

content remained as for the initial 

fodder, higher on type of crop 

alfalfa 50% + 50% orchard grass, 

on the fertilized variants with 

N100P50, ADF values being 

42.55% for semi-silo and 42.58% 

for haylage, with very significant 

differences compared to control 

(33.91% ADF). The type of crop 

alfalfa 75% + 25% orchard grass 

had recorded intermediate values 

for cell walls content to the other 

two crops (Table 2., Table 3.). The 

ADF content analysis for semi-silo 

and haylage it was noticed that all 

variants had specific values for a 

fodder of very good and good 

quality, the values being below 

40% of DM on pure alfalfa and 

between 40% and 45%, at variants 

fertilized with highest doses of 

alfalfa mixtures with orchard 

grass. 

 

Table 4 

Changes in hemicellulose (hemi.) content on ensiling fodder in big round 

wrapped bales, 1
st
 Harvest cycle, average of the years 2011-2012 

 

Variants Hemi. content of 

fresh fodder 

(cycle I, average 

of years 
2011 – 2012) 

Hemi. content of ensiled fodder in form 

of wrapped big round bales 

(after 6 months from wrapping) 

Changes in Hemi. 

content of ensiled 

fodder from fresh 

fodder 

Semi-silo Haylage Semi-silo Haylage 

DM 
(%) 

Hemi. 
(%) 

DM 
(%) 

Hemi. 
(%) 

DM 
(%) 

Hemi. 
(%) 

Dif. 
%Hemi. 

Dif. 
%Hemi. 

Alfalfa 

100% 

Unfe

rt. 

23.36 8.00(C

t) 

34.21 7.46 

(Ct.) 

45.85 7.68* -0.54 

(Ct.) 

-0.32O 

N50P

50 
22.78 8.51* 32.58 8.03* 43.39 8.23* -0.48O -0.28O 

N75P

50 

22.23 8.83* 31.19 8.42* 41.35 8.60* -0.41O -0.23O 

N100

P50 
21.62 9.24* 30.11 8.91* 40.00 9.05* -0.33O -0.19O 

Alfalfa 

75%+25
% 

Orchard 

grass 

Unfe

rt. 

23.34 10.16* 34.09 9.54* 45.84 9.80* -0.62* -0.36O 

N50P

50 
24.32 10.76* 35.18 10.04* 47.04 10.33* -0.72* -0.43O 

N75P

50 

25.49 11.35* 36.73 10.56* 48.89 10.87* -0.79* -0.48O 

N100

P50 
26.30 11.87* 37.89 10.98* 50.34 11.32* -0.89* -0.55 

Alfalfa 

50%+50
% 

Orchard 

grass 

Unfe

rt. 

23.58 11.65* 34.54 10.94* 46.63 11.23* -0.71* -0.42O 

N50P

50 
24.72 12.57* 35.99 11.76* 48.46 12.08* -0.81* -0.49O 

N75P

50 

26.13 13.28* 38.09 12.41* 51.12 12.75* -0.87* -0.53 

N100

P50 

27.24 13.96* 39.69 12.98* 53.13 13.35* -0.98* -0.61* 

LSD 0.05  0.20% 0.17% -0.02% 
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During ensilaging, most of 

the hemicellulose and part of the 

cellulose are degraded by enzymes 

(cellulases and hemicellulases), by 

the action of bacteria and organic 

acids produced by fermentation 

(McDonald P. et al., 1991; Yahaya 

M.S. et al., 2001; Bai C. et al., 

2011). In this study, the lowest 

content of Hemi. was recorded on 

semi-silo of pure alfalfa, of 7.46%, 

but also low values were recorded 

on haylage of pure alfalfa, of 

7.68% and on fresh fodder of pure 

alfalfa, of 8.00%. The highest 

content of Hemi. was recorded on 

fresh fodder of crop type alfalfa 

50% + 50% orchard grass, the 

variant fertilized with N100P50, of 

13.96%. The biggest degradation 

of Hemi. was recorded on semi-

silo of alfalfa 50% + 50% orchard 

grass, on the variants fertilized 

with N75P50 and N100P50 and the 

differences from fresh fodder were 

0.87 percentage units, respectively 

0.98 percentage units, the 

differences compared to the 

control (0.54 percentage units, on 

semi-silo of unfertilized pure 

alfalfa) were significantly positive. 

The smallest reductions of 

Hemi. content were recorded on 

haylage of pure alfalfa in variants 

fertilized with N75P50 and N100P50, 

of 0.23, 0.19 percentage units and 

the differences were significantly 

negative from control (Table 4.). 

Yahaya M.S. et al. (2001) 

obtained, from 0 days to 56 days 

of storing pure alfalfa silage, a 

slight decrease in the DM content 

from 28.9% to 28.2% and a 

significant decrease in the 

hemicellulose content (Hemi.) by 

4.1 units. 
 

Influence of the interaction of factors on the relative feed value (RFV) 

 

Depending on RFV, quality 

of pure alfalfa fresh fodder ranged 

from excellent (control, 150 RFV) 

to good, the variant fertilized with 

N100P50 dose (123 RFV) and for 

the ensiled fodder, from very good 

quality (RFV 140 - 138 RFV, the 

unfertilized variant prepared as 

semi-silo and haylage) to good 

quality (114 RFV - 111 RFV, the 

variant fertilized with N100P50). 
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Table 5 

Changes in relative feed value (RFV) content on ensiling fodder in big round 

wrapped bales, 1
st
 Harvest cycle, average of the years 2011-2012 

 

Variants RFV of fresh 

fodder (cycle I, 

average of 

years 

2011 – 2012) 

RFV of ensiled fodder in form of 

wrapped big round bales 

(after 6 months from wrapping) 

Changes in RFV 

of ensiled fodder 

from fresh fodder 

Semi-silo Haylage Semi-

silo 

Haylag

e 

DM 

(%) 

RFV DM 

(%) 

RFV) DM 

(%) 

RFV Dif. of 

RFV 

Dif. of 

RFV 

Alfalfa 

100% 

Unfer

t. 

23.36 150(

Ct) 

34.21 140 

(Ct.) 

45.85 138O -10 

(Ct.) 

-12* 

N50P5

0 

22.78 137O 32.58 128O 43.39 125O -9O -12* 

N75P5

0 

22.23 130O 31.19 121O 41.35 118O -9O -12* 

N100P

50 

21.62 123O 30.11 114O 40.00 111O -9O -12* 

Alfalfa 

75%+2

5% 

Orchar

d 

grass 

Unfer

t. 

23.34 138O 34.09 129O 45.84 127O -9O -11* 

N50P5

0 

24.32 124O 35.18 117O 47.04 115O -7O -9O 

N75P5

0 

25.49 115O 36.73 109O 48.89 107O -6O -8O 

N100P

50 

26.30 107O 37.89 102O 50.34 101O -5O -6O 

Alfalfa 

50%+5

0% 

Orchar

d grass 

Unfer

t. 

23.58 130O 34.54 123O 46.63 121O -7O -9O 

N50P5

0 

24.72 116O 35.99 110O 48.46 108O -6O -8O 

N75P5

0 

26.13 106O 38.09 100O 51.12 99O -6O -7O 

N100P

50 

27.24 98O 39.69 93O 53.13 93O -5O -5O 

LSD 0.05  7 

RFV 

6 RFV 0.8 RFV 

 

In general, the ensiled fodder 

of the two mixtures of species, 

kept the same quality as fresh 

fodder, very good and good (129 - 

101 RFV), on the type of crop 

alfalfa 75% + 25% orchard grass 

and respectively, good and 

medium quality (123 - 93 RFV), 

on the type of crop alfalfa 50% + 

50% orchard grass (Table 5.). 

Losses of RFV when preparing 

semi-silo or haylage were higher 

for alfalfa in pure culture. The 

losses for RFV were lower when 

preparing semi-silo of mixture of 

alfalfa with orchard grass on 

highly fertilized variants, in which 

the percentage of participation in 

the canopy cover structure was in 

favor of orchard grass. 
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Influence of the interaction of factors on the fermentation products content 

 

In this study, it was observed 

a darker colour, yellow-brown, at 

the semi-silo preservation of 

alfalfa and the low fertilized 

variants of semi-silo from the 

mixture alfalfa 75% + 25% 

orchard grass, a smell of 

vinegard, which indicates a raised 

content of acetic acid. 

At the semi-silo preservation 

of the mixture alfalfa 50% + 50% 

orchard grass and the one from 

variants fertilized with cu N75P50 

şi N100P50 in the case of the 

mixture composed from alfalfa 

75% + 25% orchard grass, fodder 

had a normal color, green-yellow, 

fragrant flavor and the structure 

was very close to the original. In 

the case of haylage preservation, in 

all three cropping variants, it had a 

colour close to the initial plants, a 

pleasant smell a ferm structure, 

well preserved. Butiric acid has 

been found in nearly detectable 

quantities (0.06 - 0.08%), at semi-

silo from unfertilized variants of 

the two mixtures and in higher 

quantities (0.15 - 0.38%) at semi-

silo in all fertilized variants of 

pure alfalfa, being a sign of 

middle to pure fermentation 

(Table 6.). 

Percentage of participation 

of lactic acid in total acid was 

higher in the preparation of semi-

silo and haylage from fertilized 

variants with N100P50 and N75P50 of 

the type of crop alfalfa 50% + 

50% orchard grass (75 - 78%, 76 

- 79%). Also, the variants 

fertilized with N75P50 and N100P50 

of the type of crop alfalfa 75% + 

25% orchard grass, prepared as 

semi-silo and haylage have been 

high in concentrations of lactic 

acid (71 - 75%, 72 - 76% from 

total acids), values that 

corresponds to a silage of good 

quality, with good properties of 

preservation. The lowest pH 

values were registered at variants 

fertilized with N75P50 şi N100P50 of 

the semi-silo preservation af the 

mixture alfalfa 50% + 50% 

orchard grass, reaching 4.07, 

respectively 3.91 pH units, 

differences from pH value of the 

control variant (4.61) were 

significant. Of the total 

fermentation acids in a well-

preserved silage, lactic acid must 

be 60% - 70% or 4% - 7% of the 

DM. Acceptable silages, in 

general, contain <3% acetic acid 

in DM, <0.1% butyric acid and 

<0.5% propionic acid. Lactic acid 

content is higher in silage 

containing the lower DM content 

(Ward R.T., 2011). 
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Table 6 

Influence of interaction ensiled fodder type x crop type x fertilization on the 

fermentation acids content (lactic ac., acetic ac., butyric ac.) of ensiled fodder 
 

Variants pH Lactic 

acid 

Aceti

c acid 

Butyri

c ac. 

Lactic 

ac./ 

Acetic 

ac. 

Total 

acids 

Lactic 

ac./ 

Total 

acids 

pH % % % / % % 

Semi-

silo 

Alfalf

a 

100% 

Unfert

il. 

4.61(

Ct) 

3.96(

Ct) 

2.67(

Ct) 

0.15(

Ct) 

1.48 

(Ct.) 

6.78(C

t) 

58 (Ct.) 

N50P50 4.68 3.67O 2.71 0.22 1.35O 6.60O 56O 

N75P50 4.75* 3.35O 2.75* 0.31 1.22O 6.41O 52O 

N100P5

0 

4.83* 3.06O 2.82* 0.38 1.09O 6.26O 49O 

Alfalf

a 

75%+

25% 

Orcha

rd 

grass 

Unfert

il. 

4.50O 4.48* 2.63 0.08 1.70* 7.19* 63* 

N50P50 4.34O 4.76* 2.46O - 1.93* 7.22* 66* 

N75P50 4.25O 5.18* 2.13O - 2.43* 7.31* 71* 

N100P5

0 

4.17O 5.49* 1.87O - 2.94* 7.36* 75* 

Alfalf

a 

50%+

50% 

Orcha

rd 

grass 

Unfert

il. 

4.36O 4.76* 2.41O 0.06 1.98* 7.23* 66* 

N50P50 4.24O 5.18* 2.13O - 2.43* 7.31* 71* 

N75P50 4.07O 5.56* 1.85O - 3.01* 7.41* 75* 

N100P5

0 

3.91O 5.97* 1.67O - 3.57* 7.64* 78* 

Hay-

lage 

Alfalf

a 

100% 

Unfert

il.. 

5.49* 2.40O 1.53O - 1.57* 3.93O 61 

N50P50 5.57* 2.22O 1.55O - 1.44 3.77O 59 

N75P50 5.65* 2.03O 1.57O - 1.29O 3.60O 56O 

N100P5

0 

5.75* 1.85O 1.61O - 1.15O 3.47O 54O 

Alfalf

a 

75%+

25% 

Orcha

rd 

grass 

Unfert

il. 

5.36* 2.72O 1.50O  1.81* 4.22O 64* 

N50P50 5.29* 2.88O 1.41O  2.05* 4.29O 67* 

N75P50 5.20* 3.14O 1.22O  2.58* 4.36O 72* 

N100P5

0 

5.09* 3.33O 1.07O  3.11* 4.40O 76* 

Alfalf

a 

50%+

50% 

Orcha

rd 

grass 

Unfert

il. 

5.23* 2.88O 1.38O - 2.09* 4.26O 68* 

N50P50 5.17* 3.14O 1.22O - 2.58* 4.36O 72* 

N75P50 5.05* 3.37O 1.06O - 3.19* 4.43O 76* 

N100P5

0 

4.93* 3.62O 0.95O - 3.79* 4.57O 79* 

LSD 0.05 0.10 

pH 

0.14% 0.07

% 

 0.06% 0.10% 1.53% 

 
CONCLUSIONS 

 

Fresh fodder of alfalfa in 

pure culture had higher contents of 

crude protein and lower in cell 

walls compared with the two 

mixtures of species, and therefore 

the quality of pure alfalfa was 
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better. However, the two mixtures 

of species recorded in the variants 

fertilized with higher doses of 

fertilizer, significantly higher 

values than control for the content 

in CP, for type of crop alfalfa 75% 

+ 25% orchard grass and close to 

control for the type of crop alfalfa 

50% + 50% orchard grass and the 

contents in cell walls were 

generally specific to a fodder of 

good quality. 

The biggest changes on 

indicators of quality on silage 

from fresh fodder were on pure 

alfalfa and especially on the 

variants fertilized with higher 

doses of nitrogen and higher in 

preparation of haylage with the 

exception of hemicellulose, which 

degradation was lower than the 

two mixtures of species and lower 

in haylage from semi-silo.  

Small changes for the 

contents in PB, NDF and ADF, 

respectively the highest, for 

hemicellulose contents, were 

recorded on the type of crop 

alfalfa 50% + 50% orchard grass, 

on the better fertilized variants and 

on preparation of haylage, 

respectively of semi-silo for the 

content of hemicellulose.  

Only pure alfalfa dropped 

one class for the quality of fodder, 

from fresh fodder to ensilaged 

fodder.  

The mixtures had preserved, 

in general, on ensilaged fodder, 

the same quality as the fresh 

fodder.  

Lactic acid concentrations, 

pH values, concentrations of 

butyric acid, concentrations of 

acetic acid on semi-silo of pure 

alfalfa were specific to a poor 

quality silage. 

The tow mixtures marked 

good properties for ensilage. Fresh 

fodder and ensiled fodders of crop 

type alfalfa 75% + 25% orchard 

grass well fertilized were the most 

balanced energy-protein fodders. 
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Abstract  

 The research was performed in the Şimoneşti commune, Cobăteşti village, in 

the Cobăteşti-Şimoneşti subcarpathian depression, Harghita County. The 

experimental field was settled using Subdivided Parcels Experiments in 4 

repetitions. The simple mixtures have been composed by Medicago sativa and 

Dactylis glomerata, in which the Fabaceae held 70% of the participation ratio, 

and the Poaceae  30%. In each variant we have fertilized with two types of 

fertilizers, a liquid one (gülle) and the other a solid (manure), in four different 

doses. We paid attention on the productivity (green mass), dry matter yield 

(D.M.) and the evolution of floristic composition of the variants. 

Analysing the dry mass and the green mass production of the experimental field 

in Cobăteşti, we can recommend that seeded grasslands are an extremely 

advantageous option for producing the necessary hay for the housing period, 

especially the simple mixture of Medicago sativa and Dactylis glomerata. 

 

Keywords: Medicago sativa, Dactylis glomerata, mixture, dry matter, green 

mass, production, fertilizer,  

 
INTRODUCTION 

 

After the adherence of Romania 

to the EU, the strategy for the 

development of our country‘s 

agriculture imposed a new 

approach regarding to fodder 

production and the structure of 

fodder resources, knowing that 

one of the essential factors with 

influence on the zootechnical 

production is the adequate 

feeding of animals. 

 Research on temporary 

grasslands over the time 

underlined remarkable progress 

in this domain, their efficiency 

depending on ecological 

conditions, crop intensification 

and optimization degree, 

biological material used, 

compatibility between species 

and management approach. 

Carlier et al., 1998, states that 

seeded grasslands have valuable 
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traits, unequaled with other 

fodder crops. Among these traits, 

one remarks, the high 

productions that can be 3 to 5 

times bigger than those of 

permanent grasslands. According 

to Sleugh et al., (2000); 

Zemenchik et al., (2002), the 

Fabaceae have a higher 

nutritional value than grass 

species, thus mixtures of 

Poaceae with Fabaceae can 

improve the quality of the 

obtained fodder, by comparison. 

The productivity of the Dactylis 

glomerata species is generally 

well known in pure cultures as 

well as in mixtures with 

perennial Fabaceae, a fact 

confirmed by Bărbulescu et al., 

1991, which shows that seeded 

grasslands offer very high 

productions, that usually surpass 

10 t/ha D.M. Regarding tothe 

D.M. yields, Samuil et al., 2010, 

show that the use of the chemical 

fertilizers N200P100 kg/ha on a 

mixture composed of 70% 

Medicago sativa and of 30% 

Dactylis glomerata can also 

induce a crop of 11.66 t/ha D.M.   

 The cock‘s-foot 

aggressiveness has been proven 

by Rodica Ungur 2008, showing 

that in the year of the foundation 

of the mixture, the lucerne 

dominates categorically, and 

after three years the Poacea 

becomes dominant to the 

disadvantage of the lucerne.  

The aim of the research was to 

follow the bahaviour of 

Medicago sativa and Dactylis 

glomerata mixture in the 

ecological conditions of 

Cobăteşti village, using different 

fertilizing doses of manure and 

gülle, in order to establish the 

production capacity (both green 

mass and dry matter) and the 

effect of fertilizing on the 

evolution of the floristical 

composition. The research was 

developed in the period of 2010-

2011. In 2009 took place the 

instalation of grasses, and in 

2010-2011 we followed our 

research objectives.  

  

MATERIAL AND METHOD 

 

The research was performed in 

the Şimoneşti commune, 

Cobăteşti village, in the 

Cobăteşti-Şimoneşti 

subcarpathian depression, 

Harghita County. The 

experimental field was settled 

using Subdivided Parcels 

Experiments in 4 repetition. The 

simple mixtures have been 

composed by Medicago sativa 

and Dactylis glomerata, in which 

the Fabaceae held 70% of the 

participation ratio, and the 

Poaceae  30%. In each variant we 

have fertilized with two types of 

fertilizers, a liquid one (gülle) 

and the other a solid (manure), in 

four different doses. We tested 

the productivity (green mass), 
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dry matter yield (D.M.) and the 

evolution of floristic composition 

of the variants. The variants for 

gülle: F1 = non fertilized; F2 = 5 

t/ha gülle; F3 = 10 t/ha gülle; F4 =  
20 t/ha gülle. The variants for 

manure: F1 = non fertilized; F2 = 

10 t/ha manure; F3 = 30 t/ha 

manure; F4 = 50 t/ha manure. 

Floristical studies have been 

made by gravimetric or 

weighting method (Rotar et al., 

1995; 2003; Adrian et al., 1999).

 

RESULTS AND DISCUSSIONS 

 

The green mass production 

 

The Medicago sativa with 

Dactylis glomerata mixture 

reaction was moderate to the 

different doses of liquid 

fertilizers (Table 1). At the 

seeding time alfalfa had a 

significant share in the 

composition of the grassy carpet. 

In 2010 the yield increases are 

between 1.87 t/ha green mass in 

the case of 5 t/ha gülle and the 

maximum 6.42 t/ha at 

fertilization with 20 t/ha. 

However in 2011 all the 

differences compared to control 

harvest are negative between -

2.95 t/ha green mass fertilized 

with 5 t/ha gülle and -28.95 t/ha 

green mass fertilized with 20 t/ha 

gülle, because alfalfa reduse its 

share in the experimental 

variants, due to the 

intensification of experimental 

factor effects.  

 

Table 1 

Influence of fertilizing with gülle on yield of green mass 

 
Years Fertilization  

Graduation 

Production of 

green mass t/ha 

Percentage 

% 

Difference Semnification 

2010 

F1 ( 0 gülle) 67,97 100 0 - 

F2 (5 t/ha 

gülle) 

69,84 102,7 1,87 *** 

F3 (10 t/ha 

gülle) 

71,94 105,8 3,97 *** 

F4 (20 t/ha 

gülle) 

74,39 109,4 6,42 *** 

2011 

 

F1 ( 0 gülle) 74,09 100 0 - 

F2 (5 t/ha 

gülle) 
71,13 96,0 -2,95 00 

F3 (10 t/ha 

gülle) 
64,49 87,0 -9,60 000 

F4 (20 t/ha 

gülle) 
45,13 60,9 -28,95 000 

          DL ( p 5 %)   0,98                            DL ( p 1 %) 1,42                   DL ( p 0,1 %) 2,08 
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The differences in green mass 

production (2010) at the manure 

fertilizing (Table 2) are between 

1.38 t/ha green mass at the 10 

t/ha manure and 4.08 t/ha at the 

variant which used the maximum 

dose of 50 t/ha manure. In 2011 

the harvest reductions are similar 

to those of liquid fertilizer 

application. Thus, applying 10 

t/ha manure, the differences were 

-11.45 t/ha green mass and - 

26.56 t/ha green mass at 50 t/ha 

manure.  

 

Table 2 

Influence of fertilizing with manure on yield of green mass 
Years Fertilization 

graduation 

Production of 

green mass 

t/ha 

Percentage 

% 

Differenc

e 

Semnific

ation 

2010 F1 ( 0 manure) 67,97 100 0 - 

F2 (10 t/ha 

manure) 

69,35 102 1,38 ** 

F3 (30 t/ha 

manure) 

70,20 103,3 2,23 *** 

F4 (50 t/ha 

manure) 

72,05 106 4,08 *** 

2011 F1 ( 0 manure) 70,32 100 0 Mt. 

F2 (10 t/ha 

manure) 

58,87 83,7 -11,45 000 

F3 (30 t/ha 

manure) 

47,21 67,1 -23,11 000 

F4 (50 t/ha 

manure) 

43,77 62,2 -26,56 000 

               DL ( p 5 %) 0,89                       DL ( p 1 %) 1,29                   DL ( p 0,1 %) 1,89 

 

Dry matter production  

 

The mixture of Medicago sativa 

and Dactylis glomerata, 

produced (2010) large dry mass 

crops of 14.99 to 16.40 t/ha 

D.M., fertilized with liquid 

fertilizers, where the maximum 

difference between the highest 

yield and control sample is 1.41 

t/ha D.M., statistically ensured as 

very significant. Next year 

(2011), we had negative 

differences compared to the 

control sample, -0.59 t/ha D.M. 

at the variant - 5 t/ha of gülle and 

-5.79 t/ha D.M., in the case of 

applying 20 t/ha of gülle       

(Table 3). 
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 Table 3 

Influence of fertilization with gull on crop dry matter 

 
Years Fertilization 

graduation 

Production of 

DM t/ha 

Percentage 

% 

Difference Semnification 

2010 F1 ( 0 gülle) 14,99 100 0,00 - 

F2 (5 t/ha gülle) 15,40 102,7 0,41 *** 

F3 (10 t/ha gülle) 15,86 105,8 0,87 *** 

F4 (20 t/ha gülle) 16,40 109,4 1,41 *** 

2011 F1 ( 0 gülle) 14,82 100 0,00 - 

F2 (5 t/ha gülle) 14,23 96 -0,59 00 

F3 (10 t/ha gülle) 12,90 87 -1,92 000 

F4 (20 t/ha gülle) 9,03 60,9 -5,79 000 

        DL ( p 5 %) 0,22                     DL ( p 1 %) 0,31                             DL ( p 0,1 %)  0,46 

 

In the case of manure fertilizing 

(2010) the highest yield of D.M. 

was registered at the fertilization 

with 50 t/ha manure with a 

difference of 0.90 t/ha in 

comparison with control. The 

smallest production took place in 

the variant fertilized with 10 t/ha 

manure. Next year (2011) the 

manure applied to this mixture 

didn‘t generate positive growth 

of crops increments neither, only 

negative ones between -2.29 t/ha 

D.M. in case of fertilizing with 

10 t/ha manure and -5.31 t/ha 

D.M. when applying 50 t/ha of 

manure (Table 4). 

 

Table 4 

Influence of fertilization with manure on crop dry matter 

 
Years Fertilization 

graduation 

Production of 

DM t/ha 

Percentag

e 

% 

Differenc

e 

Semnifica

tion 

2010 F1 ( 0 manure) 14,99 100 0,00 - 

F2 (10 t/ha manure) 15,29 102 0,30 ** 

F3 (30 t/ha manure) 15,48 103,3 0,49 *** 

F4 (50 t/ha manure) 15,89 106 0,90 *** 

2011 F1 ( 0 manure) 14,06 100 0,00 - 

F2 (10 t/ha manure) 11,77 83,7 -2,29 000 

F3 (30 t/ha manure) 9,43 67 -4,64 000 

F4 (50 t/ha manure) 8,75 62,2 -5,31 000 

           DL ( p 5 %) 0,20                         DL ( p 1 %) 0,28                       DL ( p 0,1 %) 0,42 
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Evolution floristic composition of the mixture of Medicago sativa and 

Dactylis glomerata (2009-2011)  

 

The extremely popular mixture 

of Dactylis glomerata and 

Medicago sativa, installed well 

(2009) in the first year with an 

attendance of 87% of Medicago 

sativa and 1% of Dactylis 

glomerata, the difference being 

occupied by weeds (Fig.1). 

 

 

 
 

 

 

In 2010, due to the organic 

fertilization with gülle and 

manure, the Dactylis glomerata 

is beginning to occupy the grass 

layer, its participation percent 

registering between 25% in the 

case of manure fertilization and 

31% when fertilizing with gülle 

(Fig.2).  

 

            
 

 Fig.2 Floristic composition, fertilization with manure and gulle  

(October 2010) 

Fig. 1. Floristic composition in the seeding period  

(October 2009) 
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There are some changes in 

floristic composition in 2011, at 

the first harvest of the control 

(Fig.3). Medicago sativa 

decrease (69%) its participation 

and Dactylis glomerata increase 

(24%) these in comparison 

control in the seeding period. 

Also the weeds are participating 

in a higer percent in the floristic 

composition (7%).  

 

 

 
 

 

 

In the case of fertilizing with the 

maximum doses of liquid 

fertilizer, Medicago sativa is 

participating with 20%, reducing 

considerable its percent, but 

Dactylis glomerata increase to 

79%, at the first harvest. At the 

fertilizing with manure, 

Medicago sativa decrease to 

22%, when Dactylis glomerata 

increase up to 76% (Fig. 4).  

 

       
 

 

 

 

Fig. 3. Floristic composition (May 2011) 

 

Fig. 4 Floristic composition, fertilization with manure and gulle  

(May 2011) 
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CONCLUSIONS 

 

In 2010, both manure and gülle 

determines easy yield increases 

in green mass and dry matter. In 

2011 the production of dry 

matter and green mass are 

decreasing in the both of the 

cases. 2010 is the year when 

alfalfa dominate coverage 

between 65% and 73%. In 2011 

the share of alfalfa greatly 

decreases to 20% and 22%, and 

production of the substance are 

reduced from 14.82 t/ha D.M. 

(control) to 9.03 t/ha fertilized 

with 50 t/ha manure. Large rates 

of fertilizers favor the species 

Dactylis glomerata. Analyzing 

the dry mass and the green mass 

production of the experimental 

field in Cobăteşti, we can 

reccomend that seeded 

grasslands are an extremely 

advantageous option for 

producing the necessary hay for 

the housing period, especially the 

simple mixture of Medicago 

sativa and Dactylis glomerata.  
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Abstract  

 The conservation of natural and valuable mountain flowers and fodder and its 

improvement, based on organic fertilizers, ensuring sustainability - is a goal and 

a priority, imperative urgency (the phenomenon of " re-savagery" is extremely 

costly to rectify, dependent on the setting of generations young breeders , 

interested efficient) .Grasslands, hay meadows, cattle and sheep and organic 

fertilizers make possible the closure of summer-winter cycle and ensure the 

permanent habitation of mountain areas.  The unique chance of mountain agro-

zootechnics sector is to provide a high quality agro-food product. This is ensured 

through grasslands and hay meadows, multifloral forage flora- a huge resource 

of multivitamins, multi-mineral salts and other protection factors. These are also 

an important supplier of medicinal plants, which together with clean water, 

unpolluted air and the extensive traditional system of animal breeding offers the 

“package” of conditions which justifies the superior biological quality of meat 

and milk produced in mountain areas.  
 

Keywords: quality product, mountain grassland, ecologic, organic fertilizer. 
 

INTRODUCTION 

 

Romanian mountains 

Around 30% of Romanian 

national territory is occupied by 

mountain area with local, 

traditional and economical geo-

climatic differences.  There are 

27 Counties with mountain area 

(except for Dobrogea 

Mountains), 657 UAT (NUTS5) 

administrative localities – with 

around 3.560 villages, 850.000 

private agricultural exploitation - 

around 20% of Romania‘s 

population. 

 Regarding land resources, 

Romania has around 4mil. ha 

forests and forestry vegetation,  
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2,9 mil. ha of agricultural land 

(with a decrease with 300.000 ha 

in the last 10 years), from which: 

pastures: approx.1.283.000 

ha, hay meadows: approx. 

938.000 ha,  arable: approx. 

616.000 ha, orchards: approx. 

53.000 ha. According to General 

Agricultural Evaluation (2010) 

the effective of animals has 

suffered a 50% decrease: approx. 

558.000 cattle, approx. 1.920.000 

sheep, 184.000 goats, 113.000 

horses. 

One of the biggest richness of 

Romanian Carpathian is 

represented by natural 

grassland‘s fodder flora.  The 

callitative, polyfloral structure of 

mountain meadows results from 

the happy, multisecular 

collaboration between MAN and 

NATURE, with the help of 

ruminant animals through 

organic fertilizers.  

 

                    
Fig. 1. Relationship MAN (mountain farmers) – ANIMALS (ruminants) – 

grasslands are an essential factor, irreplaceable 

 

 

The Romanian Carpathian are 

one of the most biggest mountain 

massive of all over Europe, being 

habituated areas, where 

mountainous farmers- local 

farmers with stable households 

are the essential and irreplaceable 

factors, owners of valuable 

traditional knowledge, of „good 

practices‖ which have ensured 

the continuity of organic 

fertilizers usage- essential factor 

in forming and maintaining 

natural polyfloral flora of 

mountainous pastures and hay 

meadows.  

 Grasslands, hay meadows, 

cattle and sheep and organic 
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fertilizers make possible the 

closure of summer-winter cycle 

and ensure the permanent 

habitation of mountain areas.  

 

The Mountains of Romania, 

through its 3 million ha of 

agricultural land (of which 

approx. 2.2 million ha pastures 

and hay meadows and about. 

850.000 households) on the least 

productive farmland – it‘s still 

produced  the basic food for over 

3 million people, and through a 

proper management can produce 

food, in essence proteic, high-

quality food, for approx. 6 

million people. 

  

Organic fertilizers 

 

Organic fertilizers from ruminant 

animals (manure and liquid 

dejections) add to mountain soil, 

which are predominantly acidic 

soils, both organic matter and 

alkalinity - with minimal costs, 

which keeps valuable forage 

floral structure. For example, if 

man doesn‘t ensures a continuous 

correct use of organic fertilizers 

for 7-8 years, the phenomenon of 

forage flora‘s "re-savagery" 

occurs – appeared as a result of 

centuries of human perseverance 

in a harmonious relationship with 

nature, for survival ("mountain 

punishment ") 

 In the profoundly changed 

conditions of XXI Century, 

where are multiple alternative of 

existence for young mountain 

farmers (massive migration to 

cities or abroad), ensuring the 

continuity, the conservation of 

quality grassland and the 

production of human food in the 

mountains, is seriously 

threatened and without 

alternatives rises the risk of the 

final  loss of a major food 

resources and other economic 

resources, essentially renewable, 

which is recovered thanks to the 

existence of mountain farmers 

with their stable households. 

Agro-zoo productive yields, 

inevitably lower in natural 

conditions characteristic to 

mountain areas do not allow the 

mountain to compete in volume 

with high fertile areas from   

plain areas / hills. 

 The organic fertilizers 

obtained from ruminant animals 

(sheep (goats) and cattle) have a 

major role in pastures and hay 

meadows floristic composition, 

amelioration and conservation 

(anaerobic fermentation, 

alkalinity), being a big resource 

of biologic nitrogen. 

The negative effects which could 

appear in stables are represented 

by ammoniac, sulfured hydrogen 

and carbon dioxide 

accumulation. 
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As a recommendation the 

attention should be shown to 

stables hygiene, which in 

mountain area around 90% is 

poor (low production, healthy 

problems inside de chain 

HUMAN/ animals). 

 There are high risks to obtain 

a ―unconformity‖ milk, 

unaccepted in commerce 

(certitude after 2014). 

The most important changes 

should seek to make collection 

basins for manure/gulle – 

dejections, platforms for manure, 

natural ad efficient ventilation 

and to ensure an optimum 

lightness and permanent water 

supply.  

A traditional ―good practice‖ is 

grassland and hay meadow free 

grazing on late autumn season- 

after harvest.

.   

 Hay quality. Aflatoxines  

 

In order to provide quality 

products is recommended that the 

hay should be conserve as 

uncovered haystacks.   

 The negative effects could 

appear as a result of humidity 

(rains, snow) and mechanical 

loss (wind, wild animals). 

Aflatoxins could appear and 

these could be a reason of 

―blocking‖ for the ―ecological‖ 

products. Therefore depth 

research is required in this 

direction.   

 The cheapest solution could 

be the conservation of hay on a 

wood platform. Other solutions, 

more contemporary and 

expensive are those which 

require mechanization (balling, 

wrapping).  

 

 

Ecological, high quality mountain products 

 

The unique chance of mountain 

agro-zootechnics sector is to 

provide a high quality agro-food 

product. 

This is ensured through 

grasslands and hay meadows, 

multifloral forage flora- a huge 

resource of multivitamins, multi-

mineral salts and other protection 

factors. These are also an 

important supplier of medicinal 

plants, which together with clean 

water, unpolluted air and the 

extensive traditional system of 

animal breeding offers the 

―package‖ of conditions which 

justifies the superior biological 

quality of meat and milk 

produced in mountain areas. 
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Nowadays, with the intensive 

chemicalize agriculture and a 

general human nutrition based on 

aggressive factors, unsure for 

human health, high quality 

―mountain products‖ are seen as 

a solution, due to their aim to 

seek for providing healthy 

nutritional products. If on yields 

obtained the mountain product 

cannot compete with plain 

products on meat and milk 

products quality has a big 

advantage.  Separating these 

products from those obtained on 

plain areas, through a chimized 

crop system and the evaluation 

on the right prices is fully 

justified, being for the best of 

producers. This could be the 

unique solution through which a 

basis mountain agro-food 

economy could be restored, 

together with other 

communitarian and national 

measures.   

 This type of mountain 

economy is based on renewable 

energies and is sustainable, 

factors of primary importance 

nowadays.  

In order to increase producer 

income, as well as to attract the 

young generation, the association 

of mountain farmers is essential 

(not on production level), with 

own capacity of transformation 

and commercialization, able to 

face actual and future market 

requires (sufficient product 

quantity, continuity all over the 

year, safe food guaranty).  

 The market for organic 

products is increasing - on export 

and in a national market is 

positive development with 

evolving consumer buying 

potential and awareness of high 

quality food products mountain 

under assessment as 'mountain 

product' to CE/2013 level. 

The formation of financial 

resources for increasing milk and 

meat "mountain products" prices 

(Table 1):  

- quality and sustainability 

- through self-reproduction:  

- +30% - medium price for sale 

(ex. Elveţia, Italia); 

- avoiding intermediariers- 

approx. 40%; 

-  added value in short chains: 

~20-30%. 

   

 Table 1 

The formation of financial resources for increasing milk and meat 

"mountain products" prices 
Product Actual 

price 

Expected price 

(mountain product) 

MILK  (cow) 0,7 - 1,0 RON/liter 2,0 - 2,5 RON/liter 

MEAT  (young 

cattle/400kg alive 

5-6 RON/kg/alive animal Minimum 10 RON/kg – alive 

animal 
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Rebalancing Agro-Forestry-Mountain relations 

 

 Between the most important 

roles in human migration 

phenomenon meet in mountain 

area are included the closure of 

some units and the restraining 

activity of others which led to 

great losses of work places 

between the years 1990 and 

1994, the general increase on 

transportation sector  and life, 

wool price collapse ("Ţurcană" 

race was seriously affected). 

 In this complex economic 

background - it is insisted to 

include in the Forest Code the 

animals prohibition to entry in 

forests, including mountain 

areas, its disobedience triggering 

after it a penal punishment (in the 

condition of " animals pressure 

"extinction due to  - the 

withdrawal of State Farms and 

Collective Farms and by 

sacrificing some important 

bovine herds - with low yields). 

 The result lays in general 

deterrence, massive 

abandonment of livestock, the 

accumulation of disadvantages.  

 The recovery is very 

expensive, requires time, interest 

and significant financial 

resources. One of the solutions 

could be the review of the Forest 

Code, excluding sentencing, 

tolerance - especially in areas 

around sheepfolds and herdsmen 

(Exceptions = plantations, 

natural reservations). Also, 

returning to the best practices of 

agroforestry management plans 

(stimulated by the European 

Commission) will have major 

impact.  It is necessary to 

"counter-farming" - to rebalance 

relations agro-forestry in the 

mountains. 

Lack of attitude, to defend the 

interests of livestock farmers in 

the mountains made possible in 

recent years, losing about 

300,000 ha mountain farmland - 

the change of destination and 

inclusion in the forest.  

  

Education  

 

Education has an important role 

in keeping the specificity of 

mountain area. The Universities 

of Agricultural Sciences and 

Veterinary Medicine take care to 

teach its students and to provide 

agriculture specialists in the 

agro-economical specific of 

mountain areas. Besides these 

there are several professional 

schools of mountain agriculture, 

over 500 secondary schools in 

rural mountain. Other sources 

useful for promoting mountain-

economy are radio, brochures, 

T.V., internet. 
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The research   

 

The research has an import role 

in determination of high quality 

dairy products, meat, based on 

mountain poliflora (initialized in 

2011 – University of Agricultural 

Sciences and Veterinary 

Medicine Timisoara, FMR, 

FAM-Dorna, Cemont. 

Unfinished - lack of financial 

support). 

The research also provided 

complex studies, bio-chemical 

and socio-economic differential 

in the traditional mountain 

bioareas, technologies to achieve 

complete quality organic 

fertilizers - mountain farms 

(manure, purine) and optimal use 

in crop production. 

There were also established some 

geo-climatic and economic 

differentiation by grade and 

disadvantaged groups in the 

traditional mountain 

communities bioareas (see 

Switzerland, Austria). 

 
CONCLUSIONS 

 

 The rampant demographic 

growth (to 11 billion people – in 

the XXI Century ) and the effects 

of climate change , caused 

accentuated increase of the 

importance of mountain areas for 

the production of food and 

uptake of carbon (meadows role 

alongside with the role of 

forests). European Commission's 

recent guidelines by PAC/2014-

2020 Express aimed the support 

of medium and small farms - 

with focus and differentiation in 

favor of agro- livestock mountain 

economy. 

 Specialists in natural 

grasslands become first allies in 

the conservation of natural 

grassland in mountain farm 

system based on "best practices‖. 

 The conservation of natural 

and valuable mountain flowers 

and fodder and its improvement, 

based on organic fertilizers, 

ensuring sustainability - is a goal 

and a priority, imperative 

urgency (the phenomenon of " 

re-savagery" is extremely costly 

to rectify, dependent on the 

setting of generations young 

breeders , interested efficient) . 

Ruminant livestock and 

grassland polyfloral are first-

order factors for the current and 

future time, in conjunction with 

cultural and spiritual traditions of 

the Romanian people in the 

Carpathians and a guarantee of 

benefic continuity of Romanian 

and European society. 
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Abstract 
  Biotechnology research has already revolutionized agricultural production 

for many crops around the world and is expected to ultimately change the way 

food is produced and distributed. For those who have observed its thirty-year 

history, it has been also clear that agrobiotechnology is not an abstract technical 

process. Its pace, form and direction are shaped by the complex interplay of 

scientists, entrepreneurs, policy makers, consumers, educators, activists, 

religious and civic leaders, and other actors. AgBioForum focuses on the 

interactions of agrobiotechnology with economics and with sociopolitical 

processes. 
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INTRODUCTION 

 

Agricultural experts expect 

"massive changes in 

agribusiness" when 

biotechnological methods and 

products finally penetrate the 

market place. 

Lately, the world area planted 

with genetically modified crops 

will increase to 35 million 

hectares, up from 14.2 million in 

1997. Of the 35 million hectares 

planted in 1998, 88 percent will 

be planted in North America, 6 

percent in Latin America, 6 

percent in Asia, and perhaps one 

thousand hectares in France 

(Cultures transgéniques, 1998). 

Europe's area is not expected to 

exceed one percent of the total 

area planted by the year 2015, 

representing a tiny part of the $2 

billion market expected by then 

(GM crops, 1998). 

  
RESEARCH AND DISCUSSIONS 

 

The relevant question is how is it 

possible that Europe, with its 

strong life sciences research and 

powerful agrofood industry, can 

be trailing so far behind the 

United States (US) and soon 
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behind China as well? Is negative 

consumer response to blame for 

such a lagging position? Hoban 

reviews evidence from key 

surveys in the US and Europe. A 

key finding emerging from these 

surveys is that differences 

between US and European 

consumers, in terms of their 

perceptions about biotechnology, 

are not as substantial as expected. 

The perception of the risks 

associated with biotechnology 

and an overall awareness of 

biotechnology are somewhat 

lower with US respondents. 

Acceptance of the technology in 

the US is slightly higher. 

 In the same time, 

environmental groups such as 

Greenpeace have applied 

political pressure on government 

and industry, as anonymous 

activists have destroyed field 

trials. Overregulation by national 

administrations has also been a 

deterrent to investment in the 

development of transgenic crops 

(Studer, 1994). For example, last 

year several European countries 

authorized approximately 900 

field trials (Germany authorized 

61, Great Britain 148, France 

333, Belgium 91, Italy 159, and 

the Netherlands 90). During the 

same year, the US conducted 

3,000 trials, for which only 

notification of the Environmental 

Protection Agency (EPA) was 

required. Applicants in Europe 

have had to go through lengthy 

procedures (Dr. Rüttgers, 1998). 

These observations, however, do 

not provide a sufficient 

explanation of such an important 

gap. Activists and overregulation 

are part of deeper-lying cultural 

differences. 

 Region Differences In 

Europe.When aggregate US and 

European figures are cited, they 

tend to obscure existing national 

differences. Variations in 

behavior and culture among 

different regions of the US are 

not very large. In Europe, such 

variations do matter. Several 

authors have stated that opinion 

polls show a cultural cleavage 

between the Northern and 

Southern countries of Europe 

(Hamstra, 1991; Hoban & 

Kendall, 1992). Two former 

Eurobarometer surveys confirm 

this view (Zechendorf, 1994). In 

many respects, Germanic 

countries show similar attitudes 

about the facts of life as Romanic 

countries do. Irish attitudes 

strongly mirror those found in 

Southern Europe, as do Greek 

attitudes. France, in many 

respects, is a country between the 

two extremes, and is close to the 

European average. Finnish 

attitudes, however, can be quite 

different from Scandinavians. 

 How do cultural differences 

translate into differences in the 

public perception of 

biotechnology? Knowledge and 

awareness of biotechnology 

issues are quite high in the 

Northern countries (the five 
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leading countries are the 

Netherlands, Denmark, Sweden, 

the UK, and Finland). 

Knowledge and awareness are 

low in the Southern countries 

(Greece, Portugal, and Spain, but 

also Austria and Ireland). 

Germany and France are close to 

the average. The countries most 

convinced of the benefits of 

modified plants and food are 

three of the Northern countries—

the Netherlands, Finland, and the 

United Kingdom. These 

countries are followed by 

Portugal, Italy, and Spain. The 

countries least convinced of the 

benefits are other Northern 

countries, namely, Austria, 

Sweden, Luxembourg, and 

Germany. In addition, Greece 

and France are also countries less 

convinced of the benefits. 

 The risks associated with 

genetically modified food and 

plants are mostly perceived by 

people from Northern Europe, 

namely, by the Netherlands, 

Denmark, Sweden, the UK, and 

France. Finland, Belgium, Spain, 

Greece, and Austria are less wary 

of the risks, with Germany being 

closer to the European average. 

A high percentage (16 to 20 

percent) of Austrians do not have 

an opinion on the risks or 

benefits of biotechnology. This 

result corresponds to the low 

level of knowledge about 

biotechnology observed in 

Austria. 

Genetically modified food and 

plants are morally acceptable to 

the majority of the Dutch, 

Finnish, Portuguese, Italian, and 

Belgian people, but unacceptable 

to most Austrians, Germans, 

Danes, Swedes, and 

Luxembourgers. French people 

are close to the European 

average, while the Irish are the 

most indecisive (European 

Commission, 1997). 

Religious And Cultural 

Differences. How can the 

considerable differences in 

attitude between Northern and 

Southern Europe be explained? If 

we look at religion as a possible 

explanation, the results are not 

conclusive. Scandinavian 

countries are overwhelmingly 

Protestant, while the 

Mediterranean countries 

(including France) are Catholic 

or Orthodox (Greece). The 

United Kingdom is mainly 

Anglican, while Ireland is 

strongly Catholic. In the 

Netherlands and Northern 

Germany, Protestantism prevails, 

while in Belgium, Luxembourg, 

Southern Germany, Switzerland, 

and Austria, the majority of 

people are Catholic. Despite 

some common patterns, a line 

cannot be drawn between the 

North and the South in terms of 

religion. 

Cultural differences match the 

separation between Germanic 

and Romanic people a lot better. 

European nations are inhabited 
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by an age-old mixture of ethnic 

groups, defying any attempt at 

classification along national 

lines. The discrepancies observed 

in the surveys are rooted in 

cultural rather than ethnic or 

religious differences. The 

Germanic-Romanic division 

coincides with the boundaries of 

the Roman Empire. This is best 

observed in Belgium, where the 

cultural divide literally exists 

along the old Roman frontier. 

The civilized Gallo-Roman area 

in the South became the 

Wallonian region, while the 

"barbarian" North became the 

Flemish region. The exceptions 

to this division of countries are 

Southern Germany, Switzerland, 

and Austria, which became 

thoroughly Germanic while still 

belonging to the Roman Catholic 

church. Also, Ireland is an 

exception. Ireland was never 

colonized by the Romans but still 

observed Roman culture inside 

Christian religion beyond the 

Roman empire's existence. 

Geert Hofstede (1980) has 

developed an interesting theory 

of this post-Roman split. He has 

postulated four types of socio-

cultural behavior, which form a 

matrix within which each nation 

falls. His theory is based on a 

survey of the attitudes of 120,000 

people in 40 countries. He 

distinguishes the following 

dimensions (1980, p. 123): 

• Individualism versus 

collectivism: the degree to which 

individuals in a society are 

integrated into groups;  

• Masculinity versus femininity: 

the distribution of values 

between the sexes;  

• Power distance: the extent to 

which less powerful members of 

organizations and institutions 

accept, and expect, that power 

will be distributed unequally;  

• Uncertainty avoidance: a 

society's fear of the unknown—

the extent to which its members 

feel uncomfortable in situations 

where no standard rules of 

behavior exist.  

According to Hoftstede's 

findings, typical individualist 

countries are Italy, Great Britain, 

and the Netherlands; Portugal, 

Greece and Spain are collectivist. 

Individualism has developed in 

countries that have experienced 

wealth over the centuries. In 

terms of attitudes about 

biotechnology, people from these 

countries tend to believe in their 

capacity to understand 

biotechnology, judge 

biotechnology applications as 

having lower potential benefits, 

and are morally opposed to 

animal biotechnology. 

In countries where masculine 

authority dominates (Finland, 

Spain, and Italy), the perception 

of the risks associated with 

biotechnology is lower. 

Understanding of biotechnology 

is, in general, lower in these 

countries than in countries with 

more feminine authority, such as 
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the Netherlands, Denmark, and 

Germany. Furthermore, Hofstede 

found that a preference for 

television as a prime source of 

information is correlated with 

strong uncertainty avoidance. 

Countries exhibiting uncertainty 

avoidance include Portugal, 

Greece, Spain, and France. 

Newspaper readers tend to be 

less bothered by uncertain 

events. Countries which tolerate 

uncertain outcomes include the 

United Kingdom, Ireland, the 

Netherlands, and Denmark 

(Hofstede, 1992). 

 

Geography 

 

Europeans also live in different 

geographic environments under 

the influence of very different 

climates, which tend to influence 

attitudes and behavior. Northern 

Europe's harsh climatic 

conditions make nature an enemy 

against which solidarity is most 

important for survival. In 

contrast, Southern Europe 

benefits from a benign climate 

where everything grows 

effortlessly. Here, human 

competition is the limiting factor, 

and strong authority is important 

for survival. 

These geographic conditions 

have led to remarkable 

differences between the North 

and the South. Northern 

countries are concerned about 

nature which is no longer seen as 

a threat but threatened by man 

and technology. Northern 

countries are concerned about 

protecting the whole biosphere, 

and the relationship between 

animals and man. This influence 

of geography is also reflected in 

the concern over novel foods. 

Southern countries are more 

concerned with human issues, 

focusing on abortion or 

euthanasia. These countries are 

concerned more about the quality 

of traditional foods and embrace 

technology as a means to using 

nature. The preponderant 

influence of the Catholic church 

has reinforced the ancient Roman 

attitude towards man's 

relationship with animals. This 

has resulted in a considerable 

distance between man and 

nature. While a Northerner is 

likely to spend his leisure time 

walking through the woods, a 

Southerner prefers relaxing in the 

refreshing atmosphere of a patio. 

The production and distribution 

of biotechnologically processed 

foods has to take into account the 

different attitudes of the North 

and South.  

In contrast, for Southerners taste 

always comes first, ahead of 

quality and safety. Concern over 

the health aspect of food is fairly 

low. The lack of information on 

biotechnology, combined with 

the culturally inherent distance 

from nature, leads to a strong 
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acceptance of the dissemination 

of genetically modified 

organisms.  

In order to have a reasonable and 

efficient public debate on 

biotechnology, communication 

between the main players in 

society is very important. There 

are countries where good 

communication exists. The 

Netherlands benefits from a 

dense network of information 

and the exchange of opinion. For 

example, Unilever established a 

platform on which it could bring 

consumers, scientists, managers, 

and administrators together. In 

1993 the first Dutch consensus 

conference was organized about 

the acceptability of genetically 

modified animals. Such 

communication lines are almost 

absent in Spain and Italy (ibid.). 

 

 
CONCLUSIONS 

 

In conclusion, the 1996 

Eurobarometer does not fully 

confirm the hypothesis that 

cultural differences in Europe 

influence attitudes towards 

biotechnology. However, a clear 

trend does exist. Southern 

countries tend to accept 

biotechnology, while Northern 

countries are more cautious. The 

notable exceptions are the 

Netherlands and Finland, which 

are both strongly in favor of 

biotechnology. Likewise, the 

Dutch are the most concerned 

about the potential risks 

involved. 

One explanation of these 

apparent differences can be 

found in the preferences for 

different information sources. 

Northerners trust information 

from alternative sources, such as 

consumer organizations and 

environmental groups. They have 

considerably less faith in 

established sources, such as 

public authorities and 

universities. Exceptions are the 

Netherlands, Austria, and Italy. 

The extreme attitude of Austrians 

may be explained by their 

dominant conservatism which is 

expressed as an attachment to 

traditional methods and religion 

(Catholicism). As a result, 

Austrians are poorly informed of 

the challenges of biotechnology 

(ibid.). 

Regarding Romania's attitude 

towards the implementation of 

agricultural biotechnologies, can 

we affirm that we are pro to 

bring positive results in the 

agricultural sector by using 

agricultural biotechnologies ? 
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Abstract 
 

 Apart from the global economic crisis, two other major challenges will need to 

be overcome through a comprehensive strategy of innovative science and 

technology, namely food security and climate change.  

More than a decade of global GM crop cultivation has demonstrated that 

agricultural biotechnology can, and already does, play a positive role in meeting 

these challenges. 

 
Keywords: Biotechnology, agricultural production, food, agrobiotechnology, 
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INTRODUCTION 

 

 As we enter the second decade 

of the 21st century, it is 

refreshing to see that President 

Barroso is placing new emphasis 

on technology and innovation as 

part of his 2020 strategy to pull 

Europe out of recession. Apart 

from the global economic crisis, 

two other major challenges will 

need to be overcome through a 

comprehensive strategy of 

innovative science and 

technology, namely food security 

and climate change. 

Thanks to the green revolution of 

the 1960s, the issue of food 

security still seems irrelevant to 

most of us in the EU, having 

escaped the experience of real 

food shortages and hunger. 

Indeed, for much of the last 20 

years, policy-makers have 

focused on how to reduce 

Europe‘s grain mountains and 

wine lakes – we were producing 

too much, not too little. There 

has been a shift in focus towards 

the environmental sustainability 

of modern agriculture and 

agricultural biotechnology which 

has required a change in 

mentality from the age of 

subsidies linked to production. 
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RESEARCH AND DISCUSSIONS 

 

Nevertheless, with a global 

population that is set to reach 

nine billion by 2050, there is a 

general consensus that Europe 

must play its part in the global 

supply of food and increase its 

current agricultural production 

and agricultural biotechnology 

has a role. Innovation in crop 

breeding has allowed farmers to 

successfully meet this familiar 

challenge in the past. Now, given 

the likely impacts of climate 

change on agricultural 

productivity and the role played 

by agricultural practices in 

contributing to global warming, 

it is clear that farmers will have 

to go to greater lengths to 

produce food in a sustainable 

manner. Once again, innovation 

in the agricultural sector, 

including the development and 

employment of agricultural 

biotechnology, can help farmers 

achieve this goal. It is perhaps no 

surprise, then, that today more 

than 14 million farmers around 

the world have used agricultural 

biotechnology and are growing 

around 134 million hectares of 

GM crops. 

One of the major challenges for 

agriculture in combating climate 

change will be to reduce its 

greenhouse gas emissions, which 

was recognised recently at 

Copenhagen when 21 countries 

formed the Global Research 

Alliance on Agricultural 

Greenhouse Gases. We cannot 

hide from the fact that the food 

we eat has a carbon footprint 

attached to it: agricultural 

practices currently account for 

around a quarter of all 

greenhouse gas emissions. 

By using agricultural 

biotechnology and cultivating 

GM crops on a commercial scale, 

farmers around the world are 

actively reducing this figure by 

consuming less fuel and 

increasing carbon sequestration 

in the soil of their fields. The 

widespread adoption of GM 

crops has allowed farmers to 

reduce the time they spend in a 

tractor, therefore cutting carbon 

emissions considerably. While 

the insect-resistance trait has led 

to fewer spray applications 

during a growing period, 

herbicide tolerance enables 

farmers to adopt reduced tillage 

or no tillage practices. Thanks to 

agricultural biotechnology 

farmers can now plant seed 

directly on to the ground after a 

harvest, rather than having to go 

through the arduous process of 

preparing the field for sowing by 

cultivating and ploughing. In 

2008, this led to global emissions 

reductions of 14.4 billion kg of 

CO2 which is roughly the 

equivalent of taking seven 

million cars off the road in one 

year. 
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Agricultural biotechnology 

reduces tillage systems which 

can also play a major role in 

enhancing global soil carbon 

sequestration which the 

European Commission views as 

being key to any strategy to 

reduce emissions from 

Agriculture. Due to the build up 

of residue on fields, soil quality 

improves and becomes carbon 

enriched while less ploughing 

means that less CO2 is released 

into the atmosphere. But CO2 is 

not the only greenhouse gas, and 

it is worth noting that European 

agriculture is responsible for 

52% of the EU‘s nitrous oxide 

emissions, while leaching of 

nitrogen fertilisers into the soil 

and into waterways also 

continues to be a concern. 

Despite these advancements in 

agricultural biotechnology, 

Europe‘s decision-makers 

continue to deprive their farmers 

of the opportunity to plant the 

same crops as their global 

competitors. Currently, only one 

single GM crop, an insect-

resistant maize, is authorised for 

cultivation in Europe. While this 

particular GM crop has benefited 

farmers suffering from corn borer 

infestations, access to many other 

GM traits with huge potential 

economic and environmental 

benefits is being denied to 

European farmers due to political 

inertia. 

At a time when Europe‘s policy-

makers are thinking about 

including a climate change pillar 

in a reformed Common 

Agricultural Policy, Europe‘s 

farmers should, at last, also be 

given access to safe agricultural 

biotechnology which they need 

for climate change adaptation 

and mitigation and to remain 

competitive in an increasingly 

globalised world.  

Nevertheless, the cutting edge of 

innovation in agricultural 

biotechnology is rapidly shifting 

from the established centres of 

excellence in the Western world 

to the leading emerging 

economies, such as China, India 

and Brazil. Today, small African 

countries such as Burkina Faso 

beat Europe in GM crop 

cultivation area. These are 

pertinent examples of how 

Europe has become out of step 

with progress in agricultural 

biotechnology innovation, which 

is rapidly advancing in the rest of 

the world.  

 
CONCLUSIONS 

 

Europe must open its eyes to 

embrace the multi-faceted 

benefits of agricultural 

biotechnology, before it is forced 

into a reality check through the 

damaging consequences of its 

current GM policies. 
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Furthermore, many of Europe‘s 

once-leading universities and 

agricultural biotechnology 

research institutes have 

abandoned biotech research, 

causing a further brain drain to 

more technology-friendly 

working environments overseas. 

As the former EU Agricultural 

Commissioner Mariann Fischer 

Boel warned, ―we can‘t just leave 

them to sink or swim: many of 

them would sink, with disastrous 

consequences for our food 

production base and our 

environment.‖ 
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