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ABSTRACT

Waterhyacinth (Eichhornia crassipes (Mart.) Solms)
press residue ensiled with three concentrations of preser-
vatives, largely dried citrus pulp, was evaluated by physical,
chemical and cattle acceptability measures. Favorable fer-
mentation of waterhyacinths and preservatives was achieved
and silage had a desired acidity, aroma and texture. Ac-
ceptability of most silage treatments by cattle was im-
mediate. Although the plants ensiled in each of five ex-
periments were harvested at different times of the year,
different stages of plant growth, and at different locations,
the results of preservative comparisons on chemical com-
position and cattle acceptability were consjstent in all ex-
periments. The most acceptable silages received a pre-
servative level of 4 kg dried citrus pulp and 1 kg of
standard cane molasses per 100 kg of pressed plant resi-
due.
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INTRODUCTION

Utilization of waterhyacinths as an animal feed has
been suggested (3, 7, 8, 13, 16, 20, 21, 24). Cattle have
been observed grazing floating waterhyacinths when the
supply of nutrients from land forages was limited (14, 20).
Dried waterhyacinth press residue was studied in con-
trolled experiments as 339, of the organic matter in
pelleted diets for steers (21, 24). Waterhyacinths vary
in nutrient composition according to fertility of water at
the harvest site, stage of plant growth and processing
method (9, 10, 19, 22, 23, 25). The same is true for land
forages. In order to utilize waterhyacinths as a feedstuff,
they should be classified according to the international
feed nomenclature (15). A classification proposed for water-
hyacinths was used for descriptive purposes in this paper.®

In animal feeding experiments, problems were en-
countered with voluntary feed intake and acceptability of
the processed plant products (16, 17, 21, 24). A com-

3Hentges, J. F. Jr., and J. A. Baldwin, 1973. Classification of water-
hyacinths products according to international feed nomenclature. Un-
published, Univ. of Florida, Gainesville.



mercially economical system has not been developed for
drying waterhyacinth. The logical method of utilization
of these plants for animal feeding is as silage for ruuminants.
A previous attempt was made to ensile unprocessed [resh
waterhyacinths  chopped  pressed  waterhyacinths and
chopped pressed waterhyacinths with molasses added. "This
study was unsucceessful due to excessive spoilage and in-
adequate fermentation (17).

The objective of this study was to cvaluate water-
hiyacinths ensiled with various preservatives. Criteria used
were physical characteristics. chemical composition and
cattle acceptability.

METHODS AND MATERIALS

Five experiments were conducted during a 6-month
period. Barrel silos were constructed with a drainage tube
to collect effluent (3). Plants were obtained from a fresh
water lake (Lake Alice) and a sewage disposal plant lagoon
located on the University of Florida campus (11). Dates
of harvesting waterhyacinths from Lake Alice for Experi-
ments 1, 11, 111, and V were respectively: January 10-14,
1972; March 22-24, 1972; and June 27-30, 1972, Plants [rom
the sewage disposal lagoons used in Experiment 1V were
harvested on August 8, 1972, Physical descriptions of plants
harvested were: January, small with 80 float petioles;
March, small with 309, float and 700, elongated petioles;
June, medium mostly elongated petioles; August, large
with elongated petioles, 700, flowering.

Preservative treatments utilized dried citrus pulp
(DCP) as an absorbent and source of fermentable carbo-
hydrates, standard cane molasses (SCM), dried water-
hyacinth press residue (DWH) and yellow dent corn (YDC).
The concentrations of DCP and SCGM are grouped into
three categories; High (H), Medium (M), and Low (L).
The concentrations of SCP and SCM added to 100 kg
chopped pressed waterhyacinths respectively were: High,
3.6 - 4.0 kg DCP and 0-1 kg SCM; Medium, 1.8 - 2.0 kg
DCP and 0-1 kg SCN; Low, 0-1 kg SCM.

Sixty days elapsed before the barrel silos were opened
during experiments I, 1T and V, and 21 days elapsed during
experiments I1 and IV. Acidity was monitored using a
Beckman ph meter by direct analysis of runoft liquid and
by analysis of dried milled silage (4). Samples of original
fresh chopped and pressed material along with the result-
ing silages were weighed, dried at 60 €, ground through a
I mm screen of a Wiley mill, placed in sealed plastic
bottles, and stored at room temperature for future labora-
tory analyses. Chemical analyses were done in duplicate
according to A.O.AC. (1.
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RESULTS AND DISCUSSION

Change in pH indicated that fermentaton occurred
i the first 21 days after sealing each silo. Previous research
has shown that increase in acidity is indicative of a source
ol fermentable carbohydrates in silage (4, 19). Changes
due to processing the fresh harvested plants are illustrated
in Table 1. Losses of nutrients in press juice were noted
previously (2, 12).

Although waterhyacinths for cach experiment were har-
vested at different tmes of the year, different stages of
growth, and from different locations, the elfects of preser-
vative concentrations on chemical composition and  ac-
ceptability were consistent for all experiments. "The change
in chemical composition for the (H), (M), and (L) con-
centrations of preservatives averaged for all experiments
were as follows: pH (1.4, 4.8, 5.1); organic matter (85.39,
9.9, 7270 ash (314.7%, 201, 27.39.%: crude pro-
tein (10.00,, 9.5%, 7.9%).

The most acceptable silage treatments had the (H)
level of preservatives (3.6 to 4 kg DUP and 0 to 1 kg. SCAID,
lowest pH, highest ¢ organic matter and lowest ¢ ash,
upon removal from the barrel silos. Ratings of accept-
ability of silages by cattle and the quantity of eaclh treat-
ment voluntarily consumed by cattle are presented in
Tables 2 and 3. Cattle showed an immediate preference
for the most acceptable silage, and there was a definite
order ol acceptance in cach experiment.

The correlation hetween preservative level, pH, and
ash as they allect acceptability are shown in Table -1 As
the acceptability of a silage treatment increased, there was
an increase in preservative level, and a decrease in acidity
and ash.

In one experiment, dried waterhyacinth (DWH) press
residue was compared with DCP as a silage preservative at
a concentration of 3.6 kg per 100 kg of chopped pressed
waterhvacinths, The DWH treatments had a lower rate
of fermentation as evidenced by a higher pH 5.2, as com-
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15.82 b7l 0.38 (1.63 3.71
13.90 171 0.60 0.51 5.83
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TABLE 2. RATING OF ACCEPTABILITY BY CATTLE OF SILAGE ACCORDING To0O PRESERVATIVE CONCENTRATION AND EXPERIMENT.

Preservative Experiment number

concentration I I IIT v A%

High 1, 2, 3, )= 1, 4, 6) (1, 2) 1, 4) (1, 3)

Medium (5, 6) 2,8 5 89 3, 4, 5) (2, 3, 5) 2, 4, 5)

Low (7, 8, 9) (7, 10, 11, 12  ————  ————

aRated in order of preference with 1 being most preferred.

TABLE 3. PERCENTAGE OF SILAGE CONSUMED ACCORDING TO PRESERVATIVE 5. Becker, R. B, J. M. Wing, P. T. D. Arnold, G. K. Davis and J. T.
CONCENTRATION AND EXPERIMENT NUMBER. McCall. 1954. Ensiling succulent pasture forages with dried citrus

pulp. J. Dairy Sci. 37:658-659.

. . 6. Becker, R. B.,, J. M. Wing, P. T. D. Arnold, J. T. McCall and
Preservative Experiment numbera C. J. Wilcox. 1970. Silage Investigations in Florida. Fla. Agr. Exp.
concentration 1 11 11X v \Y% Sta. Tech. Bull. 734.

7. Boyd, C. E. 1967. The nutritive value of three species of water
] weeds. Econ. Bot. 23:123.
High 97 92 91 100 66 8. Boyd, C. E. 1968. Evaluation of some aquatic weeds as possible
Medium 80 69 49 100 28 feedstuffs. Hyacinth Contr. J. 7:26.
Low 42 14 - - — 9. Boyd, C. E. and R. D. Blackburn. 1970. Seasonal changes in the
proximate composition of some common aquatic weeds. Hyacinth
aValues indicate silage consumed as a percentage of that actually Contr. J. 8:42-44,
10. Boyd, C. E. 1972. A bibliography of interest in the utilization of

offered. They are averages over all treatments in each experiment.

TABLE 4. CORRELATION OF SILAGE ACCEPTABILITY BY CATTLE WITH
SILAGE ASH, ACIDITY, AND PRESERVATIVE CONCENTRATION.

Silage
acceptability Preservative Acidity, Ash, 9, of
rankinga concentration pH dry matter
1 High 4.4 14.7
2 Medium 4.8 20.1
3 Low 54 27.3

aRanked in order of preference with 1 being most preferred.

pared to 8.7, and was not consumed by cattle in an ac
ceptability test.

In one experiment, yellow dent corn (YDC) was
compared to DCP as a silage preservative for waterhyacinth
press residue at two levels, 2 and 4 kg per 100 kg of
chopped pressed waterhyacinths. Acceptability by cattle
and chemical composition of these silage treatments were
similar. Both treatments with the high preservative con-
centration were more acceptable than the low concentra-
tion.
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