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Quality  and  mineral  composition forages 
in Mediterranean environment 

G. Convertini, D. Ferri and M. 
Istituto Sperimentale  Agronomico,  Via C. Ulpiani 5, 70125  Bari, Italy 
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Introduction 

The  chemical  composition  of  plant reflects its nutrient  supply  in  relation  to  growth.  Weather, soil 
aeration  and  compaction, pH and relative application  of  other  nutrients,  maturity  stage  of  sampling  can 
influence  plant  composition.  The  concept  of  deficient,  adequate  and  excessive  concentration  of  nutrient 
elements  as  related  to  forage yield is  definitely  affected  by the stage of growth at which the crop  is 
harvested  for  forage  (Fleming,  1973;  Walsh  and  Beaton,  1973;  Mengel  and  Kirkby,  1982;  Bouchet  and 
Gueguen,  1983;  Onofrii et al., 1985;  Vecchiettini et al., 1991). 

The aim  of this paper,  carried  out  in  an  area of southern  Italy  characterized  by  summers  with  high 
temperatures  and  scanty  rainfalls, is to  study  the  effects  determined  by  different  harvest  times  and  cutting 
heights  on  the  quality  and on the mineral  characteristics  of two pure  permanent  meadow  species,  a 
leguminous  and  a  grass  crop,  growth  in  drought  conditions. 

Materials  and  methods 

The  study  was  conducted  in  the  Experimental  Farm of the  Institute,  located in Rutigliano  (Southern 
Italy,  41 O 01' latitude 4" 39'  longitude E, 122  m a.s.1.). 

The  soil  is  a  Rhodoxeralf  Lithic  Ruptic,  according  to  the  USDA  Soil  Taxonomy.  The  chemical,  physical 
and  hydrological properties of  the soil are given in Table 1. 
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Table 1.  Physical,  chemical  and  hydrological  soil  characteristics  of  experimental  field 

Shell % 4.2 
Fine soil % 95.8 
Coarse  sand 
Fine  sand 

Clay 
Silt 

% 2.9 

% 21 .l 

% 51.2 
% 20.6 

PH 7.4 
Total N % 0.1  34 
Organic  matter % 2.37 
Available  P  (as P205) ppm  51.0 
Exchangeable K (as 60)  ppm  715.0 
Water  field  capacity  (0.03  MPa) % 30.68 

Wiltina  Point II 5 0  MPa) % 18.26 

The  climate is "accentuated  thermoMediterranean"  (UNESCO-FAO  classification),  with  low  rainfall 
mostly  occurring in winter  months. 

Two permanent  meadow  species  (cocksfoot,  Dactylis  glomerata L., CV. Dora;  sainfoin, Onobrychis 
viciifolia  Scop., CV. Vala)  submitted  to  three  harvest  time  (carried  out  when  the  plants  reached,  on  the 
average,  1 O, 15  and  20  cm  of  height)  and two cutting  heights (O cm = close  to  the  ground  and 5 cm)  were 
compared.  The  experimental  design  was  a  split-plot  with  three  blocks. 

On  samples  of  plants  collected  from  each  plot  and  oven-dried at crude  protein  and 
neutrodetergent  fibre  (NDF)  contents  and  mineral  composition  were  measured.  Mineral  components  were 
determined  by  atomic  absorption  spectroscopy  following  Pinta  method (1 973),  that  allows  the  extraction 
of all plant  mineral  components. 

Standard  analysis  of  variance  test  was  performed  and  the  means  compared  using  "Student-Newman- 
Keuls  test". 

Results and discussion 

The  results  obtained in sainfoin  and  cocksfoot  are  reported,  respectively,  in  Tables  2  and 3. 

The  mean  values of quality  and  mineral  concentration  show, in both  species,  a  satisfactory  level  in 
almost all the  parameters  considered.  Particularly,  the  responses  of  sainfoin  appeared  better  than  those 
of  cocksfoot,  with  higher  levels  of  protein,  nitrogen  and Ca  and lower  NDF  content. 

In the  leguminous,  rather  wide  differences  among  the  years  were  found  for all the  characters 
examined:  the  best  results  were  obtained in the  first  and  the  last  year  for  Mg  and  Ca  levels. In 1993  for 
protein,  nitrogen, K and P; in the  phosphorus  the  differences  among  the  four  years  trial  period  were 
smaller  but  statistically  significant. In 1995  for  Mg  level. 

With  regard  to  cocksfoot,  the  best  results  were  obtained  for  protein,  NDF,  nitrogen  and K contents 
in  1992,  while  a  large  variability  among  the  years  has  been  observed  for  other  nutrients. 

In both  species,  the  best  harvest  time  seems  to  be  that  at  10  cm  for  protein,  nitrogen  NDF  and 
phosphorus  levels,  even if with  small  differences in the  latter. On the  whole,  the  cut  carried  out  at  10  cm 
appeared  the  most  interesting,  considering  that  the  protein, and  P  values  usually  decrease  with 
maturity  and  the  content  of  NDF  increases,  because  its  components  are  accumulated  as  the  plant  ages. 

No  significant  differences in mineral  composition  were  observed  between  the  cutting  height  for all 
parameters  tested,  either in sainfoin,  or in cocksfoot. 
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Table 2.  Sainfoin  chemical  composition 

Protein"  NDF* N** K** Mg**  Na**  Ca**  P** 

Year 
1992 19.0  b 24.9  c 3.04  b 3.27 b 0.46 a 1.28  c 1 .O0 a 0.28 b 

1993 23.2  a 30.2 b 3.71  a 3.99 a 0.32 b 1.36  b 0.41 c 0.35 a 

1994 18.7  b 29.7  b 2.99  a 3.75 a 0.29 b 1.25  c 0.66 b 0.30  ab 

1995 15.9  c 34.2  a 2.54  c 1.54  c 0.51  a 1.86 a 0.99 a 0.32 a 

Harvest  time 
10  cm 20.7  a 29.0 b 3.31  a 2.90 b 0.39 a 1.37 b 0.68  b 0.34  a 

15  cm 18.8 b 30.0  a 3.01 b 3.23 a 0.40 a 1.46  ab 0.73 b 0.31  ab 

20  cm 18.1  c 30.2 a 3.09 b 3.29  a 0.40 a 1.51  a 0.89 a 0.29 b 

O cm 19.1  a 29.8  a 3.06 a 2.84  b 0.40  a 1.40 b 0.74  a 0.32  a 
5 cm 19.3 a 29.5  a 3.09 a 3.44  a 0.39 a 1.52  a 0.79 a 0.31 a 

Cutting  height 

Means 19.20  29.75  3.07  3.14  0.40  1.45  0.77  0.31 

Student-Newman-Keul  test (P10.05). Columns  with  different  letters  are  significantly  different  at P10,05. 
* Percentage 
** g l l 0 0  g  DM 

Table 3. Cocksfoot  chemical  composition 

Protein  NDF  N  K  Mg  Na  Ca  P 

% % g l l00  g DM 
Year 

1992 
1993 
1994 
1995 

Harvest  time 
10 cm 
15  cm 
20 cm 

Cutting  height 
O cm 
5 cm 

17.1 a 
8.6 d 

15.2  b 
13.5  c 

14.4  a 
13.2  b 
13.2 b 

13.8  a 
13.5  a 

13.60 

45.4  b 
49.2  a 
49.0 a 
50.9 a 

47.3 c 
48.6 b 
50.0 a 

48.3 b 
49.0 a 

48.63 

2.74 a 

1.38  d 
2.43  b 
2.16  c 

2.30 a 
2.11  b 
2.11 b 

2.21  a 
2.-16 a 

2.1 8 

4.89 a 
1.98 b 
4.05 a 
3.11  a 

3.35  b 
3.58  a 
3.60 a 

3.53 a 
3.48  a 

0.41  b 
0.32  b 
0.34  b 
0.54  a 

0.42  a 
0.40 a 
0.41  a 

0.40  a 
0.41 a 

2.23 a 0.22 b 
0.90 bc 0.22  b 
1.72  b 0.31 b 
2.71 a 0.92  a 

1.53 b 0.40 a 
2.28  a 0.43 a 
1.86  b 0.43 a 

1.88  a 0.40 a 
1.89  a 0.44  a 

0.26 b 
0.35 a 
0.26 b 
0.36 a 

0.34 a 
0.28 b 
0.31  ab 

0.32  a 
0.29 a 

3.51 Means ~ ~~ 0.41  1.89  0.42  0.31 

Student-Newman-Keul  test (P10.05). Columns  with  different  letters  are  significantly  different  at P10,05. 

Conclusions 

The  four trial years  pointed  out  the  following: 

(i)  The best quality  and  mineral  composition  were  obtained in the first  and in the second  year  for 
sainfoin,  in the first one  for  cocksfoot,  while in the  following  years  there  was  a  decline  due to maturity  of 
plants. 
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(i¡) The sainfoin  provided  a  forage  with  better  quality  than  cocksfgot,  with  higher  levels  of  protein  and 
N  and  lower  NDF  content. 

(iii) The  harvest  time  at 10 cm appeared  the  best  among  those  examined,  above  all  in  sainfoin. 

(¡v) Between the cutting  heights,  statistical  significant  differences  were not found. 
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