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Potential of Cytisus and allied genera (Genisteae: Fabaceae) as
forage shrubs
2. Chemical composition of the forage and conclusions
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Abstract The chemical composition of the
herbage produced by shrubs belonging to the genus
Cytisus and allied genera (Cytisophyllum,
Chamaecytisus, and Genista sect. Teline) was
determined to appraise its potential value for forage.
In their third year, eight accessions were assessed
in a semi-arid environment (400 mm annual rainfall)
for seasonal variation of leaf/stem ratio, and
contents of ashes, neutral detergent fibre (NDF),
acid detergent fibre (ADF), acid detergent lignin
(ADL), and crude protein (CP). Fibre and crude
protein concentration were similar to those of best-
quality shrubby legumes like Medicago sp. pi.
Colutea sp. pi., or Chamaecytisuspalmensis (ADF,
18-35%; CP, 14-24%). Genista monspessulana
had low fibre and high protein contents, which
were the most constant during the year. From the
results obtained in this and the previous agro-
nomic study, Part 1 of this series (Gonzalez-Andres
& Ortiz 1996), Genista monspessulana,
Chamaecytisus podolicus, and C. supinus are
recommended as potentially useful forage shrubs
because of their high dry matter production
potential, high survival rate, and favourable
chemical composition. This needs to be validated
in studies involving animals.
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INTRODUCTION

The nutritive value of trees and shrubs for browsing
animals depends not only on the forage digestibility,
but also on the amount voluntarily eaten by animals.
This depends on its palatability (Wilson 1977)
which can vary seasonally (Dann & Low 1988),
and its accessibility (availability). Digestibility
indicates the food portion that is actually used by
the animal (Holochek et al. 1982). It may be directly
estimated in vivo or by using indirect procedures.
These procedures are cheaper and more convenient
than in vivo estimation, and they are based on
several different techniques (incubation in rumen,
in vitro incubation in the ruminal liquid, NIR
spectroscopy, etc). One of these indirect procedures
involves linear regression equations estimated from
the chemical composition of forages, specifically
the different proportions of the cell wall components
(Susmel et al. 1991). However, the prediction of
shrubby forage digestibility using the regression
equations obtained for grasses is not usually
accurate (Nefzaoui & Chermiti 1991), and it is
necessary to define specific equations for different
shrub types (Susmel et al. 1991). In addition, protein
availability of shrubs is sometimes limited because
of effects of anti-quality factors such as lignin and
tannins, on breakdown in the animal (Dann & Low
1988). Therefore, the study of the chemical
composition of shrubby species intended to be
used for browse is important for two reasons. First,
it is necessary to know the proportion of the
different nutrients in order to predict a priori its
potential feeding value. Conversely, determining
forage chemical composition, followed by the
estimation of in vivo digestibility, is necessary for
the calculation of regression equations, used to
estimate the digestibility.
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The forage composition varies from season to
season because of the physiological changes which
occur in plants during their growing season.
However, species vary in their response to climatic
and physiological changes (Dann & Low 1988),
and these differences determine their practical value
as forage shrubs.

The main objective of this work was to
determine the seasonal variation in chemical
composition of eight accessions selected from the
taxa analysed in Part 1 (Gonzalez-Andres & Ortiz
1996). A secondary objective was to use this
information to identify accessions for further
evaluation as potential forage shrubs for small
ruminants, mainly sheep. The closely related
species tagasaste (Chamaecytisus palmensis) has
the following fibre and protein contents: NDF,
41%; ADF, 25%; ADL, 7%; CP 15,6%. In vivo
digestibility was 54% (3 h) and 79% (48 h). In
vitro digestibility was 71% (data from Lambert et
al. 1989).

MATERIALS AND METHODS

Plant material and sampling procedure
Plant material (Table 1) was obtained from the
experimental plot described by Gonzalez-Andres
& Ortiz (1996), during the third growing season
(1994). Eight accessions were selected for the
chemical composition study, each representative
of the main groups of accessions described in a

previous botanical characterisation study
(Gonzalez-Andres 1995). Up to five samplings were
conducted during the year: early spring ("Spring
1"); late spring ("Spring 2"); middle summer; early
autumn; and middle winter. For each season, those
accessions with unhealthy or low vigour foliage as
a result of the environmental stress were not
sampled in that season. Leaves and stems up to 4
mm in diameter were classified as the browsing
fraction for sheep, and the rest of the herbage
above the ground level as the non-browsing fraction.
For the chemical analyses, three randomly selected
plots were sampled per accession. One hundred g
of fresh browsing fraction was collected from the
three plants of every selected plot. Fresh material
was dried for 48 h at 60-65°C and used for the
analysis. The determination of the ratio browsing
versus non-browsing fraction was conducted at the
end of the experiment (autumn 1994). Three plots
per accession were randomly selected and one
randomly selected plant from each plot was
harvested to ground level, and both fractions
separatedly dried at 105°C.

Chemical analysis
Chemical analysis of the browsing fraction was
carried out following A.O.A.C. (1984) procedures
for determination of dry matter (DM) and ash.
Nitrogen (N) concentration was determined
colorimetrically after Kjeldahl digestion (Williams
& Twine 1967). Crude protein was estimated as

Table 1 Plant material and physiological state of eigth accessions al five sampling times.

Species

Cytisophyllum
sessilifolium

Cytisus villosus

Chamaecytisus
podolicus

Chamaecytisus
ruthenicus

Genista tenera

Genista
monpessulana

Genista
monspessulana

Genista tenera

Ace. #

01

14

18

20

23

24

25

28

Spring 1

Flowering

Flowering

Vegetative

Flowering

Flowering

Flowering

Flowering

Vegetative

Spring 2

Fruiting

Fruiting

Flowering

Fruiting

Fruiting

Fruiting

Fruiting

Flowering

Summer

Dormant

Dormant

Fruiting

Dormant

Dormant

Dormant

Dormant

Fruiting

Autumn

NS
No leaves

Dormant

Dormant

NS
No leaves

Dormant before
autumn regrowth

Dormant before
autumn regrowth

Dormant before
autumn regrowth

Summer rest

Winter

NS
Dormant
NS
Dormant
No leaves

Dormant

Dormant

Dormant

NS
Winter rest

NS = not sampled.


