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Abstract Forage production potential and
nutritive value of pink serradella {Ornithopus
sativus) from New Zealand and from the Atlantic
coastal areas of Galicia (north-west Spain, south-
west Europe) were compared. The experiments
were conducted in the high rainfall and mild winter
areas of Galicia, where this minor legume has
traditionally been grown on neutral to acidic sandy
soils for hay and for green fodder production. The
average forage dry matter (DM) yields ranged from
4.2 to 4.3 t DM ha"1 in April and 5.6 to 6.1 t DM
ha~' in May. At the May harvest the accumulated
growing degree day units (base 10) ranged from
448 to 497. 'Grasslands Koha', a New Zealand
variety of European origin, was the highest yielder,
suggesting that serradella plant material from south-
west Europe may be adapted to some areas of New
Zealand and vice-versa. The average decline in the
forage quality of serradella from the vegetative
stage to flowering stage was 0.71 g kg~' d~' in crude
protein and 1.42 g kg ' d"1 in in vitro organic matter
digestibility. These quality reductions are lower than
the values reported for some other forage crops.
This important feature could be used to maximise
production of high quality spring forage.
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INTRODUCTION

Pink serradella (Ornithopus sativus) is an annual
legume of Mediterranean origin that grows on
neutral and acidic sandy soils. It provides high
quality forage or green manure in Australia and
southern and central Europe on soils known for low
productivity (Munns 1977; Duke 1981; Bolland &
Gladstones 1987). In western Australia, pink
serradella, also known there as French serradella,
grows well on many of the coastal sandy soils along
the west coast, where other leguminous species such
as subterranean clover (Trifolium subterraneum)
often fail (Gladstones 1977). In New Zealand, pink
serradella has been considered as a possible cool
season forage crop in double cropping systems
(Taylor & Hughes 1976; Thorn 1980). In the
Atlantic coastal areas of north-west Spain (Galicia),
pink serradella is grown on small farms as a green
fodder or hay for dairy production. In these
situations, serradella is grown as a winter annual
legume, principally in double cropping systems with
sowing in mid or late summer after maize or during
final inter-row cultivation of maize. Serradella has
also been grown under grapes (Lloveras 1987).

The use of serradella as a forage legume is
limited compared with other legumes. There are few
data on the potential production and herbage quality
of this legume, which can nodulate and fix nitrogen
at pH 5 (Mulder et al. 1977; Moule 1980; Bulot
1991; Barnes et al. 1995). The objective of this
research was to evaluate the forage potential of pink
serradella in Galicia for possible adoption in
traditional intensive forage cropping systems. This
study also provides information on the adaptation
to Galicia of cultivars selected in New Zealand,
since cultivars of different forage species of
Galician or near-Galician origin have shown good
adaptation to areas of New Zealand (Williams &
Cooper 1980; Rumball 1982).
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Study sites
Field experiments were conducted in 1990/91 and
1991/92, at two locations in north-west Spain
(Galicia): Mabegondo (43°14'50"N, 8°15'45"W, 97
m a.s.l.), 10 km from the Atlantic Ocean with a
maritime Mediterranean climate (Carballeira et al.
1983), on an Inceptisol (Dystric Eutrochrept) with
a silt loam texture; and Puebla de Brollon (42°36'N,
7°24'W, 400 m a.s.l.), 100 km inland with a
temperate-Mediterranean-type climate on an
Inceptisol (Dystric Eutrochrept) with a silt loam
texture.

Random soil cores of 100 mm depth were
analysed each year at the two sites before sowing.
Soil analysis at the Mabegondo site showed pH
(water) 5.3, available P 29 mg kg"1 (Olsen method),
available K (NH4AC) 210 mg kg"1, organic matter
38 g kg-1, and percentage of Al (PAL = 100*Al/Al
+ Ca + Mg + Na + K)18.At Puebla de Brollon soil
pH was 6.1, available P 49 mg kg"1, available K
205 mg kg"1, organic matter 32 g kg"1, and PAL
was 0. Fertiliser consisted of 72 kg ha"1 P2O5
(superphosphate) and 83 kg ha"1 K2O (K Cl) applied
annually before sowing and cultivated into the soil.
At Mabegondo, 500 kg ha"1 of OCa (ground
limestone) was applied each year to raise the pH

and to reduce the level of exchangeable Al. The
seedbed was prepared by disking and then firming
with a field cultivator and harrow.

Total monthly rainfall and mean maximum and
minimum air temperatures during the growing
seasons were obtained from stations located in the
experimental sites, and are shown in Table 1.

Ecotypes and cultivars
The ecotypes and cultivar studied were: a New
Zealand cultivar of European origin 'Grasslands
Koha' (DeLautour&Rumball 1986) (identification
number W335), and five ecotypes from north-west
Spain (Galicia) ('Camota', 'Muros', 'Porto do Son',
'Meis', and 'As Neves'). To check for possible
differences in chromosome number between
cultivars, the meristematic tissues of root tips were
stained with acetic orcein before hydrolysis with
IN HC1 at 60°C (Jones & Rickards 1991). The
chromosome numbers were then counted, and all
cultivars were diploid {In = 14) which agreed with
a previous result for 'Grassland Koha' (De Lautour
& Rumbal 1986).

Sowing and weed control
Serradella cultivars were tested for percentage
germination from 100 randomly selected seeds of

Table 1 Mean monthly maximum and minimum air temperatures (°C) and total monthly rainfall (mm) 1990-1992
at both sites.

Month

September
October
November
December
January
February
March
April
May
June
July
August

Mean annual
temp.

Total annual
rainfall

1990-91

Temperature

Max.

23.6
20.1
15.9
13.8
13.5
13.6
16.0
17.5
17.7
20.5
22.4
25.7

12

Min.

11.1
9.0
4.6
4.7
1.2
3.6
4.1
7.4
5.6

10.4
11.9
11.9

.8

Mabegondo

1

Rainfall

132
38

107
113
66
84
64

126
23
55
16
14

838

1991-92

Temperature Rainfall

Max.

26.9
17.0
15.6
15.2
12.3
13.2
14.8
15.9
17.7
20.8
22.3
23.9

12

Min.

12.4
8.6
5.9
6.9
6.2
3.4
3.5
7.0
8.8

10.6
11.2
11.5

,9

41
283
95
97

172
71
72
91
85
59
47

3

1116

Puebla de

1990-91

Temperature

Max.

25.2
21.5
14.3
11.0
9.7

11.9
16.4
18.1
23.5
23.9
28.1
32.9

1

Min.

12.5
8.2
3.2
1.0
0.4
1.5
3.9
6.2
5.5
9.7

12.6
14.1

3.1

Rainfall

201
33

125
56

117
145
58

103
20
37
66
35

961

Brollon

1991-92

Temperature F

Max.

27.8
16.0
14.2
13.4
11.7
12.6
16.2
16.7
19.8
23.8
26.8
28.5

Min.

12.6
8.1
5.3
5.2
5.3
2.0
2.8
7.4

10.1
11.9
14.1
12.0

13.4

lainfall

141
389

71
79

237
89
27

203
153
171
39
0

1599


