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ABSTRACT

Seasonal changes in- chemical composi-
o represented by crude protein (CP), fn
w=: true digestibility (IVID), and fibre
:zmponents measured by neutral-detergent
Itz (NDF), -acid-detergent fibre (ADF)
:zd lignin were evaluated at specified cano-
o~ 2ges and stages of maturity in Tridax
s~ muwnbens. Samples were selected from
»z harvest dates in April, June, August,
<tober, and December. Chemical com-
Zsition was: highly responsive to dates of
zirvest. The stage ot maturity ot canopies
= ached significantly higher values in August
1=zz in the other months of the year. Asso-
:zted with these werelower CP and IVTD
i 2 high NDF, ADF and lignin. The poten-
== value of Tridax procumbens lies in a pro-
eIV ostructured management system that
JoZmises its quality attributes.

[T 1)

INTRODOCTION

“{:-2 information 1S required about
~:7 controls the quality as well as
: Izantitative associations that exist
v z2n the phenology of growth and
vz cement of the plant and chemi-

.- Itmposition on a wide range of
©.7230 Jates and seasons of the year.
- 22 previous study.  in this series
. i al, 1986) a quantified mor-

-i&calstage  of maturity system

for Tridax procumbens was defined

and tested for its consistency 1n rela-
tion to changes in chemical composi-
tion of individual stages present in a

herbage of a specified age. Herbage
materials of the same age that differ
in stage classes have different con-
centrations of measured quality com-
ponents (Deinum 1966; Deinum et al,
196%; Faix 1974; Van Soest 1978,
1982). These interrelationships have
not been determined for differcent
harvest dates during a growing season.

The present work was designed to
determine the seasonal variations in

chemical composition of Tridax pro-

cumbens represented by crude pro-
tein, mvuro true digestibility, and
fibre. fThis would enable the cvalua-
tions of management alternatives
needed for a better asessment of the
plant’s potential for use as livestock
feed.

MATERIALS AND METHODS

Herbage samples of 1ridax procum-
bens used in this study were collect:
ed from the established stands sceded
in April 1985, The experimental
fayout and sampling procedurc were the
same as those already dcescribed by
Kalu et al. (1986). A randomized
coinplete  block design  with four
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replicates and five treatments was
used. Treatments$ were represented by
five harvest dates (29 April, 24
June, 19, August, 28, October, and 9

December 1985). On each harvest date.,

three morphological stages — vegeta-
tive, flower bud, and full bloom
stages were each selected from her
bage materials from canopy ages of
28, 42, and 56 days. With this, it was
possible to group together samples
from the same canopy age, or the
same stage of maturity but differing
in dates of harvest. The mean stage
of th total herbage of each specified
canopy age was calculated for each
harvest date using the equation alrea-
dy described by (Kalu ef al. (1986).
Sample treatment before laboratory
analysis has been described in detail
elsewhere’ by Kalu er a. (1986).
The kjeldahl method according to
AOAC (1976) and the Goering and
Van Soest method (1970) were used
to estimate the crude protein, and the
in vitro’ true digestibility and fibre
‘concentrations respectively. The fibre
components analysed were the {otal
cell. wall or neutral detergent fibre
(NDF), ligno-cellulose or acid deter-
gent fibre (ADF) and lignin. For each
parameter, total herbage composition
was calculated using the equation
already described by Kalu er al,
(1986).

RESULTS

In this study, measures of crude
protein, n wvitro  true digestibility,
and fibre components for any com-
mon age of herbage, or stage of
maturity varied with dates of harvest.

Herbage materials of the same age
but differing in dates of harvest
gerierally reached significantly higher
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mean stages in August than in other
months (table 1). Mean stage signi-
ficantly (P< 0.05) increased with
the months of harvest from April
rzaching a peak in August and genera-
lly - declined thereafter. Associated
with these were corresponding decrea-
ses in CP and IVTD, and increases
in fibre concentrations from April to
August. For both CP and IVTD,
significantly lowcr values were obser-
ved in August. For all herbage ages,
there was a consistent pattern of
significant increases in GP and IVTD
of samples harvested in December
over those of October and August.
Significantly (P< 0.05) higher values
for both were obtained in April and
December than in either June or
October. The NDF, ADF, and lignin
progressively increased with harvest
dates reaching their peaks in August
before decreasing thereafter. Signifi-
cantly (P< 0.05) lower values were
obtained in April and December than
in either June or October.

clerbage materials cut at the same
stage of maturity on different harvest
dates varied in chemical composition
(table 2 and 3). Materials of the
same age, and maturity class (vege-
tative, flower bud and full bloom
stages) consistently maintained higher
values of CP and IVTD in April or
June, and December, and lowest
values in August. In all cases, and for
both CP and IVTD, the values were
significantly (P < 0.05) higher in June
than in October (table 2). For NDF,
ADF and lignin, significantly lower
values were obtained in April or
June and December than in August or
October (table 3).

DISCUSSION
The objective of this study was to
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TABLE

1

The effects of dates of harvest on chemical composition of Tridax procumbens cut at same canopy age.

GaET, B Mean Fibre
= ESEES Stage CP IvTD NDF ADF Li GIYIN
_.___,___._________.,__,______..____._% _______________________
Herbage 28d days old
1.80" 77 74.0% 36.0‘; 25080 2.2%c
2.3 20.0° 72.0% 37.0" 29.2 4.0"
3.02 16.1¢ 65.0° 45.13 36.6‘; 8.6b
2.45 17.0° 80.0° 38.32 29.6° 531
1.5°¢ 2212 75.0% 30.2 20.3 2.4
Herbage 42 days old
29 = 19.0° bson 0 32.5 4.9
24 4.6° 18.330 66.0° 48.3? 37.0% 728
19 < 15.0° 56.0° 49.00 38.60 7.5
28 4.0%° 16.0° 60.0%° 425 34.57 7.0
2 9 2.6 18.28 64.0° 41.4° 34.1 5.4
Herbage 56 days old
480 18.82 61.2% 55.53‘; 37.5‘;’" 6.520
6.4° 1812 63.02 54.0% 36.4 7.82
7.0% 16.3P 51.0° 59.1% 424 8.22
.28 7.02 16.5° 50.1¢ 58.0% 4.2 8.6%
“:n 9. 41 17.82 54.00 47.0° 38.54 5.2

= 7aans within columns and within herbage age classes followed by the same letter are not significantly
Zitrerent at the 0.05 probability level using Duncan’s Multiple Range fest.

<stermine the variations in chemical
composition of Tridax procurmbens
scross dates of harvest in a season.
The measured parameters of CP
VID, NDF, ADF and lignin were
-zsponsive to dates of harvest.

Tridax procumbens is an annual
w22d plant that regenerates profusely
-<-2r shoot defoliation. The aftermath
-z--age could be got from ¢canopics
.- grow through different months
-7 the year. The months have well
-:7ined weather patterns cspecialy
il and temperature. These varia-

- are known to direct the physiolo-
_-. and developmental processes that
-----0l the elaboration of chemical
---stituents in plants (Van Soest,
_2:23. The plant integrates its envi-
---—~ecntal and physiological history
- : =+o cumulative effects are reflect-

e
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ed in the stage of maturity reached at
the time of harvest. In this study,
canopies of Iridax procumbens reach-
ed significantly high mean stages in
August at which period there was
sufficient moisture supply, and high
temperature which jointly promoted
faster rate of maturity than in Apri
or December. A faster rate of develop-
ment would result in a higher rate of
elaborations of  structural materials
which was reflected in increased
fibre concentration during the warm
and rainy months. Similarly, this
resulted  in decreased IVTD since
fibre concentration correlates nega-
tively with digestibility and crude
protein concentration (Van Soest,
1982: Kalu and Fick, 1981, 1983).
However levels of CP and IVTD and
higher concentrations of fibre would
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IFABLE: 2.

Seasonal changes in crude protein and /n virro true digestibility of Tridax procumbens
cut at the sume stage of development.

Date of Vegetaiive Stage

Flower bud Stuge

Fuli bloam Stage

fluriest 4 smsay =5 N Ry ———— ey miseseds G a2
a8+ 42 36 28 12 36 28 42 56
- %P
Apnl 29 J(J.hf‘k 31.3'{‘ ey Ce e = =
fune 24 {#.280 i7.4° 20.04 17.72 17.5% :utﬁg 18.20 16.0¢
Aug. 19 1-4.9¢ 1426 14_71" 14.4}’) ;3‘610 151 4.0, 14‘oi’
O 2% <y 14.5¢ 1797 14,8 13.8,‘i 15.8 1457 14.5 ’b
Dec. 9 Loy 1928 .68 15.4% 16347 2008 18.6% 1548
% VLD

April 20 838 7858 78.5°7 B ] - . - -
Jue 24 7000 5.3 74.0% 68.07 63.52 7308 70.52 65.0%
Aug. 19 n05¢ s7ac s s1ad ek sggh 50.3¢
Oct. 23 G20 S P28 " 60,17 Sy 6828b g 14 50.1f
Dec. o erad p3sb 1 6534 62.4% 040 63.6 6050

* Herbage age (in davs ) at harvest.

FEMeans followed by the same letter in the seme colemn are noe significandly different at 5% o f Duncan’s Mudtiple Range Test

be expected mn samples harvested in
December. In this study, the contrary
was observed. [n December, moisture
supply becomes a critical factor of
the plant’s survival, growth, and
development. During this period, and
with no irrigation, older shoots in
the canopy either senesced premature-
ly or wilted and died. A sample
therefore consisted of dead shoots,
and dominating younger ones that
developed from the base of the
canopy. The presence of these young
shoots would result in CP enrichment
of the entire sample.  Thereflore,
the exclusion of dead materials from
the sample as was the procedure in
this study, accounted for the high CP
and IVTD and low fibre levels during
tie later part of the scason.

i1 mean

o
ith

The seasonal changes
stage values closely associaced w
the obsérved scasonal changes in
chemical composition However, the
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degrec ol imbression of ‘these rela:
tionships was altered by age of canopy
as well as the time of year of harvest.
it appears that seasonal changes obser-

o Tridasx procumbens were direc-
tew by scasonal environmental varia-
ticks through their effects on stage
of maturity. These findings and those
reported earlier (Kalu er al. 1986),
would provide useful guidelines in
evatuat] and deciding on butting
management alternatives -for effective
and optimal utilization of the quality
attributes of the plant.

With all the changes in chemical |
composition in response tc aates of
harvest, Tridax procumbens appears
to have high potentials for use as
livestock feed. However, before such
a conclusion is made, more work is
needed that would involve the collec-
tion and analysis of samples from a
wider range of geographical locations
and years, and backed up with trials
using farm animals.
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