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ABSTRACT
Dry matter (DM) yield, crude protein (CP) and mineral composition
of Centrosema macrocarpum as affected by three cutting frequencies
(28, 42 and 56 days) were compared in a tropical dry forest of
Venezuela. DM yield and plant height were increased (P<0.05) by
increasing the cutting intervals, whereas CP, ash and most minerals
were not affected (P<0.05). Only P concentration declined (P<0.05)
with increasing plant maturity. The lowest P concentration (0.18%)
resulted from the longest cutting interval. Average CP concentration
and mineral contents of C. macrocarpum were adequate with grazing
ruminant requirements with exception of P (0.21%) and Na (0.073%).
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INTRODUCTION
Centrosema macrocarpum is a promising legume for a wide range
of ecological conditions throughout the tropics (CIAT, 1990).
Excellent forage yield, drought tolerance and high nutritive value
are considered to be of particular importance (CIAT, 1992) but little
information is available about management practices, effect on
production and nutrient contents in the tropical dry forest ecosystem.
Further research on this plant is needed in order to assess their forage
yield quality and mineral composition in this environment. This study
was conducted to evaluate yield, crude protein content and mineral
composition of Centrosema macrocarpum as affected by three cutting
frequencies in the tropical dry forest.

means were compared using Duncan’s multiple range test. Forage
composition results are discussed in relation to nutritional
requirements of grazing ruminants.
RESULTS AND DISCUSSION
Dry matter (DM) yield, crude protein (CP) content and plant
height (PH). Average Centrosema macrocarpum DM yield, CP
content and PH as affected by defoliation frequencies are presented
in Table 1. DM yield results are comparable to those reported in
savannas ecosystem but lower than those found in the humid tropics
(CIAT, 1990). Average DM yield per cutting increased (P<0.05) from
42 to 56 days in similar form to those reported by Moreno et al..
(1993) who obtained an increase of yield with maturity for 3-9 week
regrowth range. The average CP content was very similar within
frequencies but no significant differences (P<0.05) were observed.
Similar results were shown by Castañeda (1991), who noted a similar
CP concentration at 6- and 12-week regrowth. Average CP (17.8%)
was lower than the values recorded in humid tropics (CIAT, 1990)
and may have been a consequence of extended low rainfall periods
in the experimental site, which increased the detrimental effect of
water deficit on most processes associated with plant growth and
development (Buxton and Fales, 1994). However this value is
considerably higher than 7%, which is the minimum CP content
indicated by Minson (1990) to avoid a depression in forage voluntary
intake by grazing livestock. Average plant height was higher (P<0.05)
for the longest cutting interval, and it is within reported values for
C. macrocarpum (CIAT, 1990).

Twelve experimental plots (3x4 m) of Centrosema macrocarpum
were used to evaluate three cutting frequencies, 28, 42 and 56 days,
in a randomized complete block design with three replications. Before
each cutting, plant height was measured at three randomly selected
sites in the plots to be cut. The available forage 10 cm above the
ground in the central 2x2-m area from each plot was cut using hand
shears, weighed, and a sample (ca. 500 g) consisting of 10 grab
samples was taken to determine DM content at 60 ½C and to estimate
DM yield. Samples from the first, mid and last cuttings for each
frequency in two replications, corresponding to rainy, intermediate
and dry periods, respectively, were analyzed for CP content (AOAC,
1980), and Ca, P, Mg, K, Na, Cu, Fe and Mn concentrations using
the methods compiled by Fick et al. (1979).

Ash and mineral concentrations. C. macrocarpum ash and mineral
concentrations general means as affected by cutting frequencies are
shown on table 2. No differences (P<0.05) were observed for ash
and most mineral concentrations for cutting frequencies. Only P
concentration tended to decline with increasing plant maturity. The
lowest (P<0.05) P concentrations (0.18%) were obtained with the
highest cutting interval. A general P, K, Na and microelements
concentrations decline trend with increasing plant maturity has been
divulged by some researchers (Spear, 1994; Underwood, 1981) while
others (Minson, 1990; Reid et al., 1979) have pointed out that except for Cu, which usually follows the general trend, plant age has
had conflicting or inconsistent effect on microelement concentrations. Most mean mineral concentration as well as all the individual
values are regarded as adequate for ruminants (McDowell, 1992).
Only P and K concentration would be considered inadequate according to the same reference values. Mean forage P might have
been affected by the low P soil concentration at the experimental
site as indicated by McDowell (1992). In spite of this concentration
is higher than internal P requirement of C. macrocarpum for 80%
maximum DM yield (0.16%) according to CIAT (1992). Legumes
usually contain insufficient Na. These low Na concentration are associated with genetic adaptation to low K level soils and also are
unaffected by Na and K level changes (Minson, 1990).

Analysis of variance for dry matter yield per cutting and total
production, plant height data from 12, 6 and 4 cuttings for 28, 42
and 56 days, respectively, over the total experimental period (336
days), and CP and mineral data, were carried out and least-square
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MATERIALS AND METHODS
The experiment was conducted in 1992 and 1993 at a farm located
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324 ppm of P, K, Ca and Mg, respectively.
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Table 1
Average dry matter (DM) yield, plant height (PH) and crude protein (CP) content of Centrosema macrocarpum as affected by the defoliation
frequency
Defoliation

Number

DM yield

HP,

PC,

frequency

observation

kg/ha/cutting

cm

%

days

n

Meanz

SEy

Mean

SE

Mean

SE

28

34

307.9a

92.1

24.3a

17

17.7

0.4

42

21

525.6a

109.4

29.0ab

21

18.1

0.4

56

17

1018.5b

134.2

33.4b

26

17.5

0.4

Overall

72

533.7

-

27.8

-

17.8

-

z

Least-square means based on 12, 8 and 6 cutting every 28, 42 and 56 days respectively, and three replications.

y

Standard error of the mean.
Values on the same column with different superscripts are different, P<0.05

a,b

Table 2
Overall mean ash and mineral concentrations of Centrosema macrocarpum

Ash,

Ca,

P,

Mg,

K,

Na,

Ca:P,

Cu,

Fe,

Mn,

%

%

%

%

%

%

ratio

ppm

ppm

ppm

13.3

213

188

Overall

8.69

1.55

0.21

0.54

1.62

0.073

7.5:1

SEz

0.17

0.21

0.006

0.02

0.20

0.005

1.0

1.44

10

12

-

0.30

0.25

0.18

0.60

0.08

-

8.0

50

40

MERy

z Standard error of the mean (18 observation per mean).
y Minimum element requirement or critical concentration for deficiency (McDowell, 1992).
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