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Breeding  and  methodology in forage shrubs 

Stringi, A. Accardo, Giambalvo 

di 
- 

Summary 
An of the state of of was 

out. of all the the outlines the of 
on the adoptable 

methodology is of systems and the ciassification 
of the of plans in is 

of to and the 
adoptable indicated  on the basis of up to date  knowledge and of  the 

to species. 
The analysis continues  on  selection,  which is as the 

in On these aspects the 
outlines the difficulties  involved in of time, costs and eficiency; thus a synthesis of the 
methods  used today the  estimation  of  biomass,  which suitable selecting among 

is for each of these 
methods, the techniques  and  the  level of of suitability indicated. 

and  methods  used  in  selection palatability pointed  out, 
outlining the of animals selection, the type 

and the limits of the  main  selection  methods used today. 
of selection to salinity analysed and the 

possibilities of using  modem  tecnologies for selection in indicated. 
At last a conclusive  evaluation of the aspects analysed is done and the 

of developing  new,  known  technologies a of is 

1. 

. in 
may be the  exploitation and 

of of by 

in the 

0 of be 

equally to this paper. 

following: 
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0 i s  it  possible  and  convenient  to 
accomplish,  which  methodologies  should be used  and  what  level of 

be expected? 
The  possibilities  of  giving an 

of complexity  and on the  level of 
aspects.  On  the  basis  of  up-to-date  knowledge,  it is 

of flow 
of the  habitat the 

1972; Stutz et al., 1979). 

polyploidic state 

expected to be  used 1988); 
of populations 

the 
employed  (Wyatt, 1983). 

In this new is easy to outline the 

choice the definition  of  the  methodologies  adequate to 
be 

in the phase  of  singling out 
some 
as it 

fiom bisexual to 

et al., 1989); 
0 of the  influence  of  biotic and 

flow,  due  to the in 
the  most  possible known ecological  context; 

0 of (gamic and  agamic), 

0 of the 
both selection the 

of 
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the manipulation  of  the 

at to 

is,  in  fact, known of populations  may be 
a subsequent 

case of 
of 

known this 
as of is. 

the 

At  last, as to 

in many cases limiting the The. 
of evaluation  due to 

is by 
of utilization; some 

in the case of 

in - the 
is 

is 

be examined. 
This investigation  will  include  also  a  schematization of 

the complexity  of the 

an a 

15 
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2. Breeding system 

is 

of 
of 

A of the 
et a(. (1987)  by  singling 

out the usehl 
monoecious,  dioecious,  polygamous and 
was on 15 

in the  table 1 and  they  show  how  a 
is possible. 

Tab. 1 - from contingency table analyses for the association of sexual  with  each of the 
listed  below.. 

(1) . 

S h b ,  large Tall 

Subshrub I No 

value NA2  NA 0,0000 

(1); at et al., 1987. 

3. Breeding plans 

continue  to be 

. , "  16 
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modem on. in fact, 
studies on in U.S.A. 
species  made i t  

and by geneticists  to  study and 
existing gemplasm 1987). on 

of on the  one hand the 
of and, on the 

advantages et al., 1988). 
of of 

of the  species and the ,in many of 

and shape of leaves 
and it possible to 

species. based on of 
on the  selection and genetic  manipulation  of the 

, 

Up to  now  the  complexity  involved in genetical  manipulation  of  wild 

plans the possibility of 
and on of some 

1987; 1987), make  it 

species. 
Simmonds (1989)  advises allogamous  species,  which  may be 

selection. 

sexual and the findamental 
details of and the advantages  of 

in the  fundamental  guidelines to 
and in to of 

of the  species to of them, example, is in 
et aZ., ongoing  study) on arborea 

~ 

l them chemical  composition, 

l of 

l 

._ . 
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and ones 
guidelines  used 

4. Selection 

to 

to the  suitability  of  the  selection  method. is well-known  that 

the  low  efficiency as its limited  convenience,  also 
in 

on the  use  of new biotechnologies of cultivated 

the  method  must  take  into  .account  both  the  capacity of obtaining a selection 
gain, as also  the  economic  significance  of  the  selection  efficiency 
achievable. As as be kept 

in mind  because of the  difficulties  of an objective  evaluation of 
of time  and  cost  demand. 

a difficult  task, 

and the rythm the 
and the 

susceptibility to and  the  low  selection  efficiency at single  plant 
level. 

dependent  on the to the 
of to be 
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in table 2. 

Tab.2 - Suitability of sampling  tecniques and 

type Selection 

sampling 
Eficient 
homogeneous  clones 
vegetation. 

vegetation. 

Suitable for small- 
medium distinct  population 

Not 

Visuai 
estimation 

l 

dense  vegetation 
with 

or trees. 

Usefull for small, 

vegetation. 

Suitable for 
medium, not dense  population. 
vegetation. 

Weight  of 
samples. 

unit, 
biomass. 

girth basal 
stem 

and 
height. 

and 

dimension 
and 

and  height. 

(C.V.C) = = 

4.1. Biomass production 

of to 
selection  owing to the  complexity of to 

of both woody and  edible parts on the plant,  to  the 

, 

l 
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of 
of the  population  sample,  to 

t h e  and  means  available,  etc. 

among  populations of 
plants of 
techniques  which in 
of 
techniques are of advantages 

of  biomass is is out  on 

height  and  the  complexity of 
of specific  techniques;  at last, the  necessity of pointing  out 

simple  techniques  to mwmize selection to 
a of population  samples as 

of single  plants  was  acknowledged. 
A of the  techniques  used fix sgonomical evaluations of 

was by Catchpole and 
(1992); in the 

and 
give  indications on 

Not alJ - biological  type 
to selection 

becuase many are the  objectives of of 
and 

to 

. .  

4.1.1. 

to now still 
efficient  selection  of 

20 
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of .and of as 
single-spaced  plants,  in  spite of 

of 

The  advantages to of 
of 

and 

As as selection  among  populations of the  same  medium-low  sized 
is of 

is case the 
size of 
of vegetation. As as the  size of is 
(1 958) 

a 

Van Loon (1977) 
to of each 

populations  with a thick  and high vegetation a 
be used of 
dimensional  cuboid f i m e  (Catchpole, 1987) with  movable  sides; 

is not 
of 

the  fiame. 
these cases 197 1 seems  the 

a pole in to cut  a 

4.1.2. Calibrated visual estimation techniques 

The- the 
to 

They  allow a the 
to 

21 
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populations 
belonging  to  medium-low  sized species, 
selection in methods used  the 

consists of a visual 
selection of a sample  of 

plants  (meanly 40) 
division  of  the  sample in two one 

unit (a of a plant 
with  10-20 % of  the  mean  biomass  of  the  whole  sample  of plants - 
et al., 1979, 1981) and  the  estimated  unit  equivalents  of the foliage biomass 
of  the  plants; the validate the 

by 
suitable the  foliage 

and 
West, 1987), as a 

is the whole  plant 
instead  of a is compact foliage 
biomass, as well 1985). to and West 
(1 985) is also  suitable to estimate the 
foliage  biomass  even  in  those cases of shrubs size and 
shape. The validity  of  the  method was et al. (198 1) 
and  by with methods 
among  which the 

4.1.3. 

between 
biomass  and  easy to with biomass. The 

methods  on a small  sample  of  plants. A of on 
the on big 

sample of is used to estimate the mean 
biomass  of be used to estimate 
components. 

22 
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vegeta .tiona1 units. 
Some  methods  based on  double  sampling  may be used  to  select 

of to biomass  depends on 

As as 
(W), (HW) and 

volume et al., 
on and 

they  also  showed  that  visual  estimations of biomass  and its components  give 
the standing biomass  (S.eligman,  1986; 

1990). 
The  estimation of of 

by et al. (1991) on Anthyllis 
cytisoides in 

to edible  biomass 
to woody  biomass. 

4.1.4. Single plant estimation methods 

These methods of 
between  biomass its 
sampling of and 

on biomass 
its shape and  size. 

two 
is et a2. , 1982); in adult 

plants of as arborea it's the lenght of the 
in young ones et al., 

of 
systemof a of the  most 
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1962). , to be 
suitable a of stems 

of 
most  suitable these a 

of subjectivity  which if two 
and the shape of the 

Each species may  have a 
to the 

arborea, and  volume seem 

et al., 1991 and 1992). 

4.1.5. Visual  estimation  methods 

Visual  estimation  methods biomass  and its components  have  been 
et al. , (1970) and  by  Seligman et al., (1 986); 

the low of visual  estimations  pointed  out by 'Seligman et al., 
(1986), (1988) and (1990), leads to the 

' of 
significance to of 
subjectivity  of the (1 97 1) to 
visual  estimations; this technique  in  based  on  visual  estimation of biomass 
and its components  using casted 
on a of the with the 
components; the method has the  advantage of 

of being sampling. 

4.1.6. 

This.  method was 
- in of fast, highly 
techniques  with a suitable  cost to The method  has some 

as the  estimation of the  standing 
and  of the of the 
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of in the  field 
'and 

dry of -image analysis 

of the  estimations is to  that of 

of a fact, in 
of the  edible  biomass on 

does  not  allow to of the 
this of 

and of 
be used in  selection. 

is no a cost 
to giving a 

a of 
connected  with  biomass  selection  of species 
comebacks. 

4.2. Palatability 

(1975) palatability is to 
season of 

and is hfluenced by 
is in 
age,  species, state of on the 

palatability not always 

high palatability is fiequent. Among species is a 
in the to palatability 

(Voight, 1975). this a 
at be the 

following: 
from of the 
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animals  and  collection of 
0 

utilization; 
selection in selected in  the field 

(essential oils,  saponins, 
phenolics,  phenolic 

selected, highly  palatable  genotypes also by  means  of 
et al., 1987). 

this kind  of involves 
to 

fiom the  animal  management cost and fiom unknown 
in palatability. 

field  selection some based on 
a (2 

1983); the the 
of 197 1). 

the 

0 picking  always  the  same  animals  and an adequate livestock 
0 a long  time (2 

0 the plants in cases of 

The  estimation of is based  on the same techniques 
that of biomass. to the 

(1987) evaluated  the palatability 
sheep and goats,  with 

and of plant the 
of and the the visually  estimated  data* of 
the  plants in the by  Seligman 
(1 986). 

The  analasys of of studies in 
pointed  out a of the  biomass of  visual 
estimation 

depends on: 

all cases 

animals so as  to not 

26 
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0 livestock 
0 utilization  intensity; 

palatability of the parts (hits less palatable leaves  and 
twigs); 

habits of 
shoots the 

of the  plant is untouched,  Seligman et al. , 1986). 
unit method  which used 

by adopted selection 
between  populations  with a 

by  means of adopting a 
grazing a of the season; 
selecting a sample of plants  @Olha);  picking  on  each  plant a sample of a 

of of 
is calculated the basis of the 

on to Jensen and 

on a of plants, of the base 
@t), of the twig  tip 

of the twigs (Lo (Ls) On 
the basis of the U = or U = lOO(Lf- 
Ls)/Lf the 
of the  biomass of the 

at is 
not to the 

On the et al., (199 1) calculated the 
by  means of 100 of edible 

its 
U = 00, is A is the 

grazing; the sm.e to put an 
method  by  means of calculating on 40 the 

and weight (both and  oven 
of 

as palatability 
(197 1) adopted a technique to select among 
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species, based on of a wide 
a high of times and on  the  estimation of palatability 

12 the of utilization and 

to select in the  field, to 
to test the  selected 

a second  cycle of selection  based  on  the  contents 
of 

As as arborea and Atrìplex spp. 
selection saponins  may  be  done  using 

method by (1979) 
(1988), which  is at arborea. Owing to its 
simplicity to test a high of 
samples/day  and is based  on  the use of a leaf of 20 to 100 mg of 
each plant to be tested.  The  influence of the  species, of the  type of saponins 
and of aspects must in to extend this method to 

species. 

4.3. Abiotic and biotic factois 

The of saline soils wide of 
of 

, and 

l The capacity of many to high saline 

l 

l 

the new possibilities of et al., 1988) and  the 
new on to the developement 
of studies on to salinity of these species. 

be a this aspect and 
is this and 

the  possibility of having  limited  comebacks in change of 

in U.S.A. 1966) and in 
et al. , 1984), out that  allowed to 

single out species to salinity and 
A of the  available  scientific  knowledge shows that  the 
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of 

0 a 
0 test  sites  that 
0 

0 meaningfùl 
An aspect  unanimously  believed  fundamental is the  choice of the  test 

sites wlich of the 
of salinity in to the effects of 

of 
and Judd (1 976) 

a of (20) 
(2 to 30 

on the  estimation  of the following 
growth, to 

diseases,  salt  and 
to sand  blasting and 

with saline. 

as vegetative 
in U.S.A. et al. (1987),  Watson 

(1 990)  and in by on 
the done by et al., 

(1 985). 
of in 

in all of the 
need  and  difficulty of of time  the  effects of 

on the  soil, on and 

been  developed  and  applied;  among  them  the method of Newton  and 
Goodin  (1986)  gives  all of the  details of step is 

28 

following: 
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populations of Atriplex in the 

axil in 

of this  study  on Atriplex populations  showed  that  in 

because 
as cultivated  species. 

to Atriplex, 
and the 

up to 2500 of fiesh 
et al., 1988). 

As as arborea 
and 
the 
in 

in clay  soils. 
it 

is time  to  do so, 

5. Conclusions 

of the  sudden  changes of habitat on the 
evolution of flow 

of 
species. 

on 
on 

in the 

of 
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on its 

limitations  in  biomass  selection. 

as 
Non 

to of 
be suitable selecting  single 

also on the  basis 

is 
necessity  of  having fast 

the 
A new to cany capable of 
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