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SUMMARY

The proportion of land devoted in Galicia to permanent and sown pastures in 1997 was

11.1 percent, while crops account for 14.2 percent, woodlands 27.3 percent, shrublands

39.9 percent and other uses 7.5 percent. Total geographical area is 2.9 million hectares.

Annual rainfall varies from 700 mm to more than 2 000 mm and is concentrated in late

autumn, winter and spring. There is a summer drought of three to five months. Annual mean

temperatures vary from 8.3ºC in the highest altitudes inland to 16ºC on the southwestern

coast.

Animal production accounts for 57 percent of the final agrarian production. Dairy farming

was the most dynamic activity, experiencing a 182 percent increase in the last three decades,

going from 757 million kg of milk in 1962 to 2 137 million in 1996. The average size of the

farms is 6.2 hectares, made up of 15.2 plots. Many farms, mainly the smallest, gave up milk

production during the last decade leading to a big reduction in the number of dairy farms and

to an increase in milk production per farm and animal on the bigger farms. Associated with

the increased milk production, more land was devoted to sown grass-legume mixtures, going

from 26 thousand hectares in 1965 to 126 thousand in 1995, an increase of 385 percent.

Italian, hybrid and perennial ryegrasses, cocksfoot, white and red clover are the main

species used in pasture mixtures with a clearly defined trend in the reduction of cocksfoot at

present. Permanent pastures are dominated by Yorkshire fog (Holcus lanatus L.), Agrostis sp.,

Cynosurus cristatus L., Plantago lanceolata L., etc., with a small presence of legumes.

The need on farms to increase forage production led to the transformation of shrublands

into pastures. A relevant research programme was established in the seventies to study

different techniques on land reclamation and the requirements for lime, phosphorus and

potash in the shrublands, which are characterized by a very low pH, a high aluminium content

and a very low phosphorus content.

The biggest change in farm practises was silage making, which was unknown in the

fifties and is now common in modern dairy farms. The main problem is the poor fermentative

quality of the grass silage. Due to the fact that maize is easier to ensile, it has contributed to

more forage use of maize in dairy farms. Direct drilling of maize is a very recent technique

which is becoming popular in the better dairy farms.

Despite the increase in the grass and forage acreage, the production of forage is scarce

at farm level and farmers on average feed nearly 2 000 kg of concentrates per cow and

lactation.
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INTRODUCTION

Galicia covers 2.96 million hectares, 5.8 percent of Spain’s total surface and is located

in Northwest Spain, with a population of 2.77 million people, 7.5 percent of the Spanish

population.

The proportion of land devoted to permanent and sown pastures is 12.5 percent, while

crops account for 12.8 percent, woodlands 27.3 percent, shrublands 39.9 percent and other

uses 7.5 percent.

The natural soils are very acid, with Al dominating the cation exchange capacity, and

are derived mainly from slates and schists (46 percent), granites (45 percent), basic rocks

(5 percent) and sediments (4 percent). Limestone is present but is not very widespread.

Annual rainfall varies between 700 to more than 2 000 mm and is concentrated in late

autumn, winter and spring. There is a summer drought of three to five months. Annual mean

temperatures vary from 8.3ºC in the highest altitudes inland to 16ºC in the southwestern

coast, going from 2.2 to 11.7ºC in the coldest month and from 15.4 to 22.6ºC in the hottest

month.

It is a rolling and hilly country with elevations from sea level up to 2 124 m. It is part of

the Humid Spain, an area of nearly 6 million hectares, which mainly includes the Northern

Autonomic Communities of Galicia, Asturias, Cantabria, Vasque Country and part of Navarra.

GROSS AGRICULTURAL PRODUCT

The contribution of agriculture to the Galician Gross Product decreased from

29.1 percent in 1955 to 4.5 percent in 1985 (Table 1). Fisheries followed by agriculture and

then industry, increased slightly while trade and services experienced a big increase.

Associated with this tendency there was a dramatic reduction in the percentage of an

agriculturally active population. In eight years it decreased from 38.7 percent in 1983

(Fernández, 1987) to 20.3 percent in 1991 but was still very high compared to Spain and the

EU (García, 1993). The 1995 Galician Gross Product was 161 times greater than in 1955,

while the corresponding Gross Agricultural Product was only 25 times greater.

Table 1. Changes in Galician Gross Agricultural Product from 1955 to 1995

Sector 1955
1

1995
2

Agriculture 29.1 4.5

Fishery 7.1 4.1

Industry 26.3 29.7

Trade and
Services

37.5 61.4

TOTAL 100.0 100.0

Sources: 1) Fernández (1987);
2) Calculated from data published by IGE (1998).
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THE FARMS

The total number of farms remained quite stable during the seventies and eighties. In

the 1989 census, 358 886 farms recorded a figure slightly lower (93 percent) than in the

1972 census. The average farm is very small with a total of 6.2 hectares made up of an

average of 15.2 separate plots. Only 10.6 percent of the farms are over 10 ha (IGE, 1997).

Size and structure are the main limiting factors for farm management and development and

help to explain the modern pronounced tendency of completely abandoning farming activities

in the small farms because farmers retire without a successor, a trend which will continue in

the near future. Twenty-two percent of the dairy farmers gave up milk production between

1987 and 1990, affecting overall the very small farms (Table 2). A recent study (López, 1998)

shows that 23 percent of the smaller dairy farmers interviewed intend to abandon agriculture

and that only 25 percent of the dairy farms have succession insured at present. Probably the

number of farms in the 1999 census will reflect these trends.

Table 2. Galician dairy farms: percentage of dairy farms that gave up milk production

between 1987 and 1990, according to milk yield (t) per farm and year.

LAND USE AND MAIN CROPS

In contrast to Dry Spain, Galicia is green due to the more luxurious pastures, which

account for 11.1 percent of the total area (Table 3). Unfortunately the green colour is also

due to the abundance of shrublands of mainly gorse (Ulex europaeus L., U. gallii Planchon

and U. nanus Smith) and heath (Erica sp.) which account for nearly 40 percent. A significant

part of this is capable of being converted into good pastures or crops.

Maize and potatoes are the main crops of the most common Galician rotations, derived

from three basic rotations (Lloveras, 1982); 1) maize or potatoes/rye or wheat/turnips; 2) maize

or potatoes/Italian ryegrass or oats; and 3) rye/fallow. Intensification decreases as the distance

from the coast increases, going from two crops per year on the coast to one crop every two

years in the Southeast, as happens in most of Dry Spain. Even though maize was cultivated

as maize for grain, the main use at farm level was for animal feeding in the traditional farming.

The plant is divided into three parts: 1) the above ear part of the plant was manually cut and

fed as green forage in summer; 2) the grain as concentrate; and 3) the rest of the plant as

straw after harvesting the grain. From the sixties onwards on the better sized farms, the

whole plant is harvested for silage and the area of forage maize increased. The rotations

Milk yield/farm (t) %

<5 42

5-10 17

10-20 10

20-40  5

40-60  2

>100 14

TOTAL 22

Source: Posada, 1990.
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played an important role in traditional agriculture, to meet animal needs all year round,

complemented with hay from permanent pastures. With the adoption of silage making in the

last 30 years, hay became less important in animal production and rotations were simplified,

including more short rotation sown pastures.

GRASSLANDS, FORAGES AND MILK PRODUCTION

The area covered by pastures in 1977 in Galicia accounted for 328 604 hectares, of

which 208 594 (63 percent) are permanent and 120 010 (37 percent) are sown mixtures of

grasses and clovers (AEA, 1998). Within Humid Spain, the sown mixtures are relatively more

important in Galicia than in the other Autonomic Communities. While Galician sown

grass-clover mixtures represented 87.7 percent of the mixtures sown in Humid Spain in 1995,

permanent pastures represented only 30.4 percent. Differences in topography and soil lead

to differences in type of pastures. Most of the permanent pastures are on slopes or on flat

wet lands and Galicia is less hilly. Also, the other Humid Areas have more limestone based

soils on the slopes, which are prone to being covered by pastures, while in Galicia the soils

are predominantly based on granites, schists and slates, and the slopes are mainly covered

by gorse or heath.

The sown grass-clover mixtures and forage maize acreage increased steadily from the

fifties onwards, matching the increase in dairy milk production (Table 4). Permanent pasture

areas increased from the fifties to the mid-seventies and stabilized from this date onwards.

There was a decrease at the end of the thirties and the beginning of the forties as a

consequence of the civil war (1936-1939) which led to planting of cereals in some permanent

pasture lands. From this we can conclude that Galician farmers depended on their own farm

grasslands and forages to base the spectacular development of animal production, mainly

dairying, that has occurred during the past 35 years.

Nevertheless, data from 1 580 dairy farms of the Dairy Management Programme of the

Regional Ministry of Agriculture, with an average size of 23.2 cows, showed that the milk

from forages was as low as 20.9 percent in 1996 (Table 5), as a consequence of feeding

2 035 kg of concentrates per cow yielding 5 652 l of milk per year. Despite the programme

target of reaching 40 percent of the milk from forages, there is a clearly defined negative

tendency due to the good relationship between milk and concentrate price. In 1992 the milk

from forages was 25.2 percent, still very low compared to the 45.9 percent obtained in the

Table 3. Land use in Galicia in 1997.

Area

Uses 103 ha %

Crops, vineyards 417.3  14.2

Pastures 328.6  11.1

Woodlands 805.8  27.3

shrublands 1 176.1  39.9

Other uses 219.9   7.5

   Total 2 947.7 100.0

Source: AEA, 1998.
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4 269 dairy farms associated with the England and Wales Genus Milkminder Programme in

the same year (Estévez, 1995). This big difference was mainly attributed to: 1) low use of

nitrogen (Estévez, 1995); 2) low quality of pasture silages (Flores et al., 1990); and 3) in

general, poor grassland management techniques. The average nitrogen application rates

and silage fermentative quality are still low at present, despite efforts made by advisers of the

main dairy cooperatives in promoting the best techniques for silage making. The structure of

many farms, divided in several small independent pieces, makes grasslands management

for grazing or silage a difficult task.

PASTURE SPECIES

Permanent pastures

Permanent pastures are dominated by Yorkshire fog (Holcus lanatus L.), Agrostis sp.,

Cynosurus cristatus L., Plantago lanceolata L., etc., with a small presence of legumes like

Trifolium repens L., Lotus corniculatus L. and Lotus uliginosus Schkuhr, etc.

Sown pastures

Although there are some previous positive experimental basis about the performance

as pasture species of Lolium perenne L., Phleum pratense, L, Trifolium pratense L., and

Medicago sativa, L. (González Pizarro, 1985; Hernández Robredo, 1933 and Blanco, 1945),

the experimental basis for pasture species and mixtures was not developed until the fifties,

as a consequence of the work carried out under the “Plan Agrícola de Galicia”, created in the

late forties.

From 1948 until the late fifties a total of 50 pasture species were on trial in different

localities of Galicia. As a conclusion of this work, Yepes (1961) recommended four main

species (Lolium multiflorum Lam., Lolium perenne L., Dactylis glomerata L. and Phleum

pratense L.) among the grasses, and four among the legumes (Trifolium incarnatum L., Trifolium

pratense L., Trifolium repens L. and Medicago sativa L.).

Later, farmers’ experience led to the decline in the usage of Phleum pratense L. and

Trifolium incarnatum L.. Medicago sativa L. remained limited to some specific areas and was

never widely used in Galicia despite the good, early results reported by Hernández Robredo

(1933).

Table 4. Milk production vs. permanent pastures, sown grass-clover mixtures  and

forage maize in Galicia from 1935 to 1995.

1935 1965 1975 1985 1995

Permanent pastures (103 ha)  164  152  202  205  210

Sown mixtures (103 ha)   26   26   56  103  126

Forage maize (103 ha)    8   12   34   48   60

Milk production(103 t)  880 1 120 1 610 2 140

Sources: Agrarian Statistics Bulletins of Ministries of Agriculture of Spain and Galicia.
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Italian and perennial ryegrasses represented 91.3 percent of the Spanish seed market

in the period 1993/94-1996/97 of pasture species eligible for sowing pastures in Galicia

(Table 6) . Obviously some of them are used to sow turfs and road margins but the figures

give the trend of what is happening at farm level. Although there is no statistics on seed

consumption at regional level, the seed purchased by a big cooperative that services the

demand of about 9 500 farmers (Table 7) shows that the ryegrasses represent 90.4 percent

of the total. Taking into account that the percentage of white clover, tall fescue and alfalfa

used by the cooperative farmers is low, it can be concluded that the Spanish market species

structure reflects the use of pasture seed in Galicia.

PASTURE MIXTURES

Recommendations published early in the present century (Hernández Robredo, 1915

and Eguileor, 1917) about pasture mixtures that contain from 2 to 14 components, chosen

among 28 species, were based more on theoretical considerations than on experimental

results, which were not available until the “Plan Agrícola de Galicia”, which was developed in

the fifties. In the publications about mixtures made in the late fifties (Yepes, 1957) and early

sixties (Fernández-Quintanilla, 1961; Yepes, 1963 and Azcárate, 1965), a big reduction in

seed rate, number of components and number of species used is observed.

Table 5. Average results of 1 580 Galician dairy farms of the  “Programa de Xestión

de Leite” (Dairy Management Programme) in 1996.

Table 6. Pasture species seed consumption (t/year) in Spain1 of the species used in

Galicia. Average for the period 1993/94-1996/97.

Number of cows       23.2

Cows/ha        1.8

Nitrogen fertilizer (N, kg/ha)      82

Milk yield (l/cow) 5 652

Concentrates (kg/cow) 2 035

Concentrates (kg/l)        0.36

Milk from farm forages (l/cow) 1 176

Milk from farm forages (%) 20.9

Source: (Barbeyto, 1997).

Species t/year %

Italian ryegrass 2 241  53.2

Perennial ryegrass 1 603  38.1

Cocksfoot  235   5.6

Red clover  129   3.1

TOTAL 4 208 100.0
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Pasture mixtures in the sixties

The most common mixtures in the late sixties were:

  Short-term rotation:

Italian ryegrass (4 kg/ha)

Red clover (10 kg/ha)

Cocksfoot (10 kg/ha)

Large leaf white clover (2 kg/ha)

Long-term rotation:

Perennial ryegrass (10 kg/ha)

Cocksfoot (10 kg/ha)

Medium leaf white clover (1 kg/ha)

Large leaf white clover (2 kg/ha)

It was estimated that in the late sixties and early seventies about 80 percent of the

acreage was sown with the short-term rotation mixture and 20 percent with long-term rotation.

Table 7. Seed consumption (%) of the different pasture species used by  the farmers

of a big Galician cooperative in 1997.

Species %

Annual Italian ryegrass 16.6

Biannual Italian ryegrass 22.4

Hybrid ryegrass 22.6

Perennial ryegrass 28.8

Cocksfoot  2.0

Tall fescue  0.2

Red clover  3.0

White clover  4.2

Alfalfa  0.2

TOTAL 100.0
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Changes from the sixties to the nineties

Farmers’ and their advisers’ experience, accumulated in the sixties, seventies and

eighties, led mainly to the reduction of cocksfoot in the mixtures because of the lower palatability

compared to other components and because of its tufted growth habit. Its wider use in the

fifties and sixties was restricted to the areas with the driest summers because of the lower

rainfall, higher temperature and more sandy soils. In the nineties, the continued reduction in

the use of cocksfoot was also evident in these areas. Farmers prefer to renew the pastures

more frequently than to sow cocksfoot. There was also a reduction in the use of red clover

due probably, to its dominance in the second year in some cases, which added an extra

difficulty to silage making, before silage additives were available in the Galician market.

Pasture mixtures in the nineties

Among the mixtures recommended in the nineties (Piñeiro and Pérez, 1993), the most

commonly used are slight variations of the following:

Short-term rotation:

Biannual Italian or Italian type hybrid ryegrass (20 kg/ha)

Red clover (10 kg/ha)

Long-term rotation:

Mixture 1

Perennial ryegrass (30 kg/ha)

Medium or large leaf white clover (3 kg/ha)

Mixture 2

Perennial ryegrass (20 kg/ha)

Intermediate or perennial type hybrid ryegrass (10 kg/ha)

Medium or large leaf white clover (3 kg/ha)

Mixture 3

Perennial ryegrass (20 kg/ha)

Cocksfoot (10 kg/ha)

Medium or large leaf white clover (3 kg/ha)

Ryegrass seed rates are established on a diploid basis. A 40 percent increase is

recommended for tetraploids.

VARIETY TESTING

Information on the value for cultivation and use of the varieties of the different pasture

species was very scarce until the early seventies. It was not until this time that the earliest

studies, started between 1965 and 1970, were available (Yepes and Pérez, 1971 and Zulueta,

1971). Some more trials continued between 1970 and 1975, but they did not correspond with

the varieties marketed in Spain, i.e. there was no connection between the varieties sold in

Spain and the varieties included in the trials.

After the establishment of the “Lista de Variedades Comerciales” (equivalent to National

List or Catalogue in other countries) of Alfalfa in 1975, of Italian ryegrass, perennial ryegrass,

hybrid ryegrass, cocksfoot, tall fescue and meadow fescue in 1976, and red and white clovers
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in 1985, a given variety of those species had to be included in the lists before being marketed

in Spain. This was the tool that linked variety trials with the Spanish market.

The pasture varieties evaluation system for Humid Spain started in 1978 under an

Agreement between the “Instituto Nacional de Semillas y Plantas de Vivero” (INSPV) (National

Institute of Seeds and Nursery Plants), responsible for the National List and the “Instituto

Nacional de Investigaciones Agrarias” (INIA) (National Institute of Agrarian Research).

Recently, INIA was replaced by the different Autonomic Communities in order to adapt the

Agreement to the new structure of the country. In Humid Spain the system started with three

sites, while at present the trials are located in five places (Table 8), three of them in Galicia

because of the high percentage of Galician sown mixtures within the whole wet region.

Between 1978 and 1998 a total of 540 varieties of Italian, hybrid and perennial

ryegrasses, cocksfoot, tall fescue, white clover, red clover and alfalfa (Table 9) were tested in

Spain in order to know their value for cultivation and use, and include them in the National

List provided they performed well in the trials.

To be in the National List is a guarantee that the variety was tested and performed well,

especially if the variety was recently included in the list. The information available is currently

Table 8. Variety evaluation sites in Humid Spain (N and NW).

Table 9. Number of varieties tested in Humid Spain between 1978 and 1998.

Site Autonomic Community Altitude (m)

Mabegondo Galicia 100

Puebla de Brollón Galicia 400

Marco da Curra Galicia 650

Grado Asturias 50

Oscoz Navarra 600

Species Number of varieties

Italian ryegrass 148

Hybrid ryegrass  13

Perennial
ryegrass

142

Cocksfoot  73

Tall fescue  49

White clover  25

Red clover  42

Alfalfa  48

TOTAL 540
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given in seminars oriented to technical people of the Advisory Service and Cooperatives and

published in simple leaflets. Despite this, and due to the fact that a variety can be sold in

Spain provided it is in the Common Catalogue of the European Union, 61 percent of the

varieties marketed in Spain in 1998 of the species listed in Table 10 were not in the Spanish

National List. This means that our farmers or the people that take decisions in their name,

ignore the information available and rely on the variety features given by the owner, taking

the risk of buying varieties rejected in the evaluation system because they did not meet the

minimum standards imposed by the “Comisión Nacional de Estimación de Leguminosas y

Pratenses” (National Commission to Estimate the Value of Leguminous and Pasture Species).

The percentage of varieties sold in Spain and not included in the Spanish List increases

with time and leads to a continuous decrease in the number of new varieties in trials. Two

main reasons explain this tendency: 1) variety owners know that they can sell varieties in

Spain provided they are in the European Union Catalogue because Spanish farmers buy

varieties not included in the Spanish National List; and 2) the Spanish System for Evaluation

of Pasture Varieties is slow, expensive and quite inefficient, and does not attract owners to

test their varieties.

Table 10. Number of varieties of different pasture species sold in Spain in 1999  and

their status respective to the Spanish National List (NL).

LAND RECLAMATION

The demand for meat and milk in Spain increased as a consequence of the improvement

of the Spanish Economy in the sixties. Within Spain, Galicia and the “Cornisa Cantábrica”

(Cantabric coast countries) are the most suitable areas for intensive beef and, overall, milk

production due to more luxurious pastures compared with Dry Spain. As shown in Table 4,

Galician farmers increased the area devoted to pastures to meet the needs of their dairy

In the National List % in NL

Species Yes (1) No (2) Total (3) (1)*100/(3)

Italian ryegrass 28  42  70 40

Hybrid ryegrass  4  14  18 22

Perennial ryegrass 11  39  59 19

Cocksfoot  9  12  21 43

Tall fescue  8   6  14 57

Red clover  4   8  12 33

White clover  5   4   9 56

Alfalfa 15   9  24 62

TOTAL 84 134 218 39
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animals in order to produce more milk to meet the increasing market demands. Part of these

pastures were planted in the previous cultivated lands and part were established in shrublands,

that accounted for 39.9 percent of the land in Galicia, as a good part of them are in good soils

provided their chemical properties were corrected.

Although some farmers had their own way of converting shrublands into pastures in

traditional agriculture, it was always seen as a difficult operation, taking into account their

limited farm machinery and fertilizers. In the sixties, the recommendation to convert a shrubland

into a pasture was to plough, fertilize mainly with farm manure, and sow rye or wheat as a

pioneer crop for one or two years before the establishment of the pasture.

The need for more grassland areas to meet the increasing demand of increasing herds

of better cows led to the establishment of a Research Programme in the seventies with three

main objectives to have a sound experimental basis for the development of new pastures in

the shrublands: 1) study the fertilizer requirements of the natural soils to establish good

pastures; 2) study the different techniques available for land reclamation; and 3) establish

animal production systems on these lands. These were the main research activities of the

Centro de Investigaciones Agrarias de Mabegondo in the seventies and early eighties, which

were complemented with studies on the use of nitrogen fertilizer in established grass-clover

pastures.

Lime and fertilisers requirements

In general shrublands have a very low pH of about 5 (in H
2
O) and a very low P content.

After a series of trials in schistic and granitic soils (Piñeiro et al., 1997) the general

recommendation to establish a pasture on lands reclaimed from shrublands was:

40-50 kg/ha N

100-150 kg/ha P
2
O

5

100 kg/ha K
2
O

1 100 kg/ha CaO

Later, more detailed trials added more precision to the recommendations and showed

that the problem of acidity was that Al dominated the cation exchange capacity (Mombiela,

1983). In general, these trials confirmed that the previous general recommendations were

applicable to more soil types.

Land reclamation techniques

The experiments included three main techniques to directly transform shrublands into

pastures: 1) complete cultivation; 2) minimum tillage; and 3) no tillage, with special emphasis

in the control of gorse and bracken regrowth in the establishment and maintenance phases

of the new pastures (Sineiro, 1997). These series of trials were the experimental basis to

develop in 1978, a specific Research Farm on Shrublands using “complete cultivation” in the

flatter areas for conservation and grazing, “minimum tillage” in the intermediate slopes for

grazing and “no tillage” in the steepest places for grazing, where no machinery can be used.

NITROGEN USE

The average farm of the Galician Dairy Management Programme applies 82 kg/ha of

N, a low rate compared to the rates used by northern European countries’ standards that rely
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more on grass than on grass-clover swards. According to Estévez (1995) this is one of the

reasons for the dependence of the farms on the use of more concentrates, but the problem

of using higher rates of nitrogen is that the contribution of clover to yield decreases.

To have an experimental basis to take decisions about nitrogen use in the Galician

grass-cloves swards, a series of trials was carried out in the late seventies and in the eighties

with three main objectives: 1) effect of early nitrogen to extend the grazing season; 2) nitrogen

rates and dates for silage production; and 3) seasonal response to nitrogen

Early nitrogen

A rate of 30-40 kg ha-1, applied at different times from mid-January to mid-February

was used in several small plot experiments carried out over six years at Mabegondo, on the

coast at 100 m altitude, to identify the more appropriate date to apply the first nitrogen after

the winter in order to stimulate early growth. Mid-February was the safest to have response to

N, even though T-sum 200 was reached earlier in most experiments carried out in different

years. It was concluded that by using 30-40 kg/ha, a grazeable yield can be obtained one

month earlier than in plots without N (González, 1996).

Similar experiments were carried out in an inland hill area, at 600 m altitude. The safest

date to get a response from early nitrogen was mid-March, a month later than near the coast

(Mosquera and González, 1992).

Nitrogen rates for silage

Part of the spring grass is conserved as silage, a common technique in the more

developed dairy farms. The response to N from 0 to 120 kg/ha varies from 15 kg DM per kg

N in clover rich swards to 38 on grass swards or in the establishment year of grass-clover

pastures (González, 1991). Repeated silage making in the same sward can lead to a depletion

of potash in the soil which mainly affects the persistence of clover. Some studies to elucidate

the N-K interaction were carried out (González, 1993a).

The rate of N also affects the crude protein (CP) content, which varied from 12 to

20 percent of the dry matter in an early cut of 30 days, regrowth as the N applied changed

from 0 to 120 kg/ha, but CP content did not change when the mixture was harvested for

silage after a longer interval (González, 1992). The application of 80 kg ha/ha, which is the

highest rate recommended for silage, can give a yield up to 6 t/ha of DM with a crude protein

content of 15 percent and a content on acid detergent fibre of 27 percent. This leads to the

disappearance of white clover if repeated for two to three years in the same field (González,

1993b).

Seasonal distribution of nitrogen

Most of the studies in the seventies and eighties involved the comparison between

grass alone with grass-clover swards in different sites with a range of yields that go from

2-4 to 12-14 t/ha/year. Grass-clover swards always produced more than grass alone swards

and gave a less uneven seasonal distribution of the yield. In most situations, where N

applications of around 250 kg ha/ha or over were used, the clover disappeared (González,

1986, 1992).
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The response to N is higher in the spring than in the autumn, both in lowlands near the

coast and in hill areas inland (González, 1994). Nitrogen is not recommended in summer and

winter because there is no growth due to the drought and low temperatures, respectively. An

exception can be made with Italian ryegrass that responds to nitrogen applied in the winter,

overall on the coast.
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