VOLUNTARY INTAKE BY CROSSBRED ANGLO-NUBIAN
GOATS OF WATER HYACINTH (EICHHORNIA
CRASSIPES) FED IN TWO STATES PLUS GUINEA
GRASS (PANICUM MAXIMUM) IN CONFINEMENT
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Chemical composition of water hyacinth, guinea grass and diets based on two
states of presentation of water hyacinth: fresh and dry at 50% of total daily
forage allowance were compared. Additionally, twelve crossbred Anglo-Nu-
bian goats about 14-16 months old and pre-experimental body weight of
22.1 £ 0.9 kg were used in a completely randomized design experiment to
investigate voluntary feed intake, growth rate, feed efficiency and apparent
nutrient digestibility coefficients of water hyacinth diets. The diets were (N
100% guinea grass, (2) 50% guinea grass + 50% fresh water hyacinth and (3)
50% guinea grass + 50% dry water hyacinth. The crude protein content of
water hyacinth leaves was higher than that of the stem and stem + leaves.
Crude protein, crude fibre and ether extract contents of diet 2 were higher than
diets 1 and 3. Goats on diet 1 (100% guinea grass) were significantly higher
in daily live weight gain (P < 0.05) than those on diets 2 and 3, respectively.
Diet 2 goats were significantly better in live weight gain than those on diet 3
(P < 0.05). Average daily voluntary feed intake was significantly higher in
diet 2 than in diets 1 and 3, respectively (P < 0.05). Feed efficiency was better
in goats offered 100% guinea grass diet than diets 2 and 3 fed goats (P < 0.05).
Dry matter digestibility was lower (P < 0.05) in goats offered diet 3 (50%
guinea grass + 50% dry water hyacinth). Crude protein digestibility was higher
in diet 2 followed by diet 3 and the least in diet | (100% guinea grass diet).
Crude fibre digestibility was significantly different (P < 0.05) among the three
diets. Ether extract digestibility was significantly lower in 100% guinea grass
diet (P < 0.05) than in diets 2 and 3. Diet 3 was higher in apparent digestibility
coefficient of ether extract compared to diet 2. Total digestible nutrients (TDN)
Wwas more in diet 1 (P < 0.05), while diets 2 and 3 had similar TDN values.
The fresh water hyacinth diet was nutritionally superior to that of the dry water
hyacinth diet. Nutrient composition of water hyacinth can be compared with
any conventional forage. Average daily live weight gain of goats offered fresh
or dry water hyacinth in conjunction with guinea grass demonstrated that goats
could be sustained on a mixed forage diet involving water hyacinth. Data on
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addition of high proportions of additives and protein improves its acceptabil-
ity when offered to ruminants. The silage can be successfully used up to 35%
level in a ration while the green fodder should be limited to 10-20% of the
ration (Knab, 1982 — cit. Becker et al., 1987).

Except for the recent report of Cawa (1999), no scientific information is
available in the Pacific Island countries on the utilization of water hyacinth as
an animal feed. This study was therefore designed to investigate the effects of
two states of presentation of water hyacinth on voluntary feed intake by crossbred
Anglo-Nubian goats in confinement in the tropical environment of Samoa.

MATERIAL AND METHODS

Site and processing of water hyacinth

The experiment was conducted at the University of the South Pacific,
School of Agriculture, Alafua Campus, Apia, Samoa. W
harvested fresh and cut with a bush knife into
roots and stems were removed. Only the le
reported.

ater hyacinth was
pieces of about 5 cm long. The
aves were used in each of the diets

Experimental design and diets

The design of the experiment was a 2 (states of presentation of w
hyacinth: fresh and dry) x 1 (level of presentation: 50% of total daily forage
allowance) completely randomized design experiment. Water hyacinth was
defined as fresh when harvested within 2—4 hrs before feeding and defined
as dry when oven dried at 50 °C for 24 hrs before feeding. The samples of
fresh and dry water hyacinth were separately mixed with guinea grass (Pani-
cum maximum) at 50 : 50 (w/w). Also a control diet made up of 100% guinea
grass was offered. The three diets in the trial were (1) 100% guinea grass,
(2) 50% fresh water hyacinth + 50% guinea grass and (3) 50% dry water
hyacinth + 50% guinea grass (Table I). The water hyacinth used throughout
the period was harvested from the same spot from an open water drainage
System around the Fugalei Crop Market in Apia, Samoa, while the guinea
€rass was harvested from a re-growth at the site of the goat unit.

ater
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and pre-experimental body weight of 22.1 + 0.9 ke.
andomly divided into three experimental diets based on weight.
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I. Treatments — diets

Diets States
1 100% guinea grass (Panicum maximiun)
2. 50% guinea grass + 50% fresh water hyacinth
3 50% guinea grass + 50% dry water hyacinth

Each treatment group has four replicates. The goats were drenched with
a dewormer (Levicare, Anoare, Birkenhead, Auckland, New Zealand), and
allowed free access to fresh clean water.

The goats were allowed to feed on each dietary treatment for 5 days as
adjustment period before the trial started. At the end of the adjusted peri
3.0 kg of each of the experimental diet was divided into two equal
and offered at 8.00 and 16.00 hr. To allow voluntary feed intake
weight gain/loss to be determined each animal was fed ad libitum. T
was increased or decreased depending on intake of the animals. At early
morning feeding refusals of previous day’s feed was weighed and sampled.
Only initial and final live weights were used to determine live weight
gain/loss.

Digestibility study

An adaptation period of 7 days was allowed to get the animals adjusted to
cages. Faeces were collected ecach morning before feeding. This was followed
by 7 days collection period. The total daily faecal output for each animal was
weighed before 25% of the sample was removed for dry matter determination.
They were later dried in a forced draught oven at 70 °C for 48 hours. Daily
samples of faeces and diets were then bulked separately and milled with
a simple laboratory mill and stored in airtight bottles until required for analy-

SIS.

Analytical procedures

The AOAC (1990) method was used for nutrient contents of diets and
faccal samples. All analyses were done in triplicate. Dry matter wWas deter”
mined by drying at 102 °C for 24 hours, ash by firing at 600 oC for 24 hours:
and protein by the micro-Kjeldahl procedure. Gross energy values were de-
termined by a bomb calorimeter (Adiabatic bomb, Parr Instrument Col
Moline, IL) using thermochemical benzoic acid as standard.
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Statistical analysis

The data obtained from these analyses were used in comput;
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Il. Representative chemical composition of water hyacinth
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eaves stem ste 3
Dry matter 69.9 515 S
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; 9
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IV. Performance characteristics of goats fed the experimental diets

V. Apparent digestibility coefficients of diets

Nutrients (%) e
1 2 3

Dry matter 73.3 £0.69" 76.2 £ 0.42° 64.9 + 0.08"
Crude protein 71.0 £ 0.06 77.0 £ 0.14* 74.0 + 0.62%
Crude fibre 26.1 + 1.00° 47.8 + 1.02° 83.0 £ 0.08"
Ether extract 59.7 £ 1.42° 723 +0.74° 76.6 + 0.48"
Nitrogen free extract 84.5 + 0.94* 83.6 + 0.88" 61.6 £ 0.64°
Total digestible nutrients 56.1 + 1.32" 56.5 + 0.58" 65.1 + 0.94*
Gross energy 76.8 + 1.00 74.8 +0.82 76.2 + 1.04

Diets e
Parameters : - i_/
Initial average body weight (kg) 2.9 +£1.23 22.0 £0.98 21.6) : Z:T
Final average body weight (kg) 29.2 £ 1.63 243 +£2.10 23.(‘ .T 0-25
Body weight gain (kg) 6.5 i110.40 2.3 ihl.lz IA;;C -
Daily average live weight gain (g/day) 162b 58Zl ‘BQL
Average daily feed intake (g/day) 517 ) 533 . :%96
Feed efficiency (feed/day) 3.2 9.2 :_:7 -
a, b, ¢ — mean values on the same row with different superscripts differ significantly <
1
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a, b, ¢ — mean values on the same row with different superscripts differ significantly (P < 0.05)

pared to diet 2. However, the digestibility of nitrogen free extract (NFE) was
significantly lower in diet 3 (P < 0.05). Between diets 1 and 2 there was no
significant difference in the digestibility of NFE (P > 0.05). Total digestible
nutrients (TDN) was more in diet 1 (P < 0.05), while diets 2 and 3 had similar

TDN values. In the digestibility of energy, no significant differences were
observed among the three diets (P > 0.05).

DISCUSSION

The proximate chemical composition of nutrients of the water hyacinth is
close to the values reported by Reddy et al. (1985) and Reza and
Khan (1981). However, it has been observed that water hyacinths vary in
nutrient composition according to fertility of water at the harvest site, stage
of plant growth and processing method (Stewart, 1970; Boyd, 1972).
The same is true for land forages (Baldwin et al., 1974).

The major issue in this trial was to investigate the effectiveness of water
hyacinth offered in two states (fresh and dry) plus guinea grass in diets of
crossbred Anglo-Nubian goats in terms of growth promoting ability, volun-
tary feed intake, feed efficiency and nutrient utilization. Among goats in the
three treatments, there was no forage refusal throughout the experimental
Period. The method of preparation (chopping) of the water hyacinth and
8uinea grass before mixing may be implicated in the voluntary feed intake.
All conditions being equal goats consume and obtain their nutrients from
hEFbage that grows on unimproved pasture. Goats are selective feeder (L u,
1988) and are also well known for utilizing a wide spectrum of native forages

ecker, Lohrman, 1992). The non-refusal of the foliage in either the

SCIENTIA AGRICULTURAE BOHEMICA, 3/, 2000 (4): 261-271

267




W

cinth i septed forage in the
i -v states indicates that water hyacinth is an accepte g
fresh or dry states indicates tha i dy e e
nutrition of goats. The results obtaine on Rt
Tier views expressed on the utilization of water hyacinth as an a al feeg
e i tpql ‘ 1975; Reddy, Mohan Rao, 1979; El-Serafy
et al., 5 » M ‘ s Bl-serafy
o all (11\3/8]1rT B c‘c ker et al., 1987). This also supports the report that water
lct a th céuld be utilized in conjunction with indigenous pasture hhp.ulff in
ions F ; inants (Reddy, Mohan Rao, 1979). Alt.houg animals
it o S 9, sh water hyacinth had a higher voluntary
offered 50% guinea grass + 50% fresh w yac e ooy
feed intake, live weight gain was significantly higher in i Cdbflesh :H;.A
s T i i 1 i i ats offer resh or dry
{ Y t gain obtained in the goa :
od voats. The low live weigh . ! ;
tbdtz’r hvacinth in comparison to those on 100% guinea glass.ma%/ h(; due u}
. : i i G form
:1\]1:: hiug ash content of water hyacinth. High ash ?OI:C{]/( n]l tslz Lo ),rl:d
c i ) ai est
ilici >N T sent in water hyacinth. .
silicium has been reported to .be pres v R o oot
Jones (1968) suspect an impairment of availa ! yIt . gl Conla
l 5 ilicium compounds. as suggest
sell-wall carbohydrates) due to silic : un ‘ i
E;i? goiuble( silicium compounds affects digestibility ;l;npugh :y:‘lt,;?gfwln:
. y : ~ ) - l( ( \/ l
i 1 through cell-wall incrusta (
inhibi nd insoluble compounds rough - : : on (v
gnhxblttonso velace, 1969). The low live weight gain obtained in gu_:?;l)n
cst, d N % : L s
tho tjr water hyacinth diet may also be due to low dry matter fcon[uj'l;;\;i -
dizt Izlow dry matter content of a diet leads to lower intake of nutrients &
ulti esults i ive weight gain. |
ltimately results in low live weight gain N
thaIt uthis triﬁ’ feed intake was not impaired in the 2 statesh(’nesgl or (~‘jﬁ ]
; o i i is s d that the ash conter
i : j h diets. This suggested thz 1S w :
-esentation of water hyacint ested ‘ el
ple:e:er hvacinth used in this trial was low and therefore dl.d not aitect;:ummcnyt
?géd intya(ke The inclusion of guinea grass may ha\{e' d\lute_d 1210 28(’{/(‘,‘%]“]6&
nd hence the high feed intake observed in goat.s oﬂ'er.ed dxet‘ (f l,h,; "
i ass + 50% fr(;h water hyacinth). The low live wcxght. gfql?rlf;gnlz C:eWy
:;‘;’crcd fresh or dry water hyacinth diet may also be due to nsutlicient 2
in i ; 1999). ‘
and protein intake (Aregheore, 199 ) ' -
an AI:)parem digestibility coefficients of all nutrients 1mpro]\s§§ \:tlittl)ﬂny i
hyacinth diets in conjunction with guinea grassl(Tat&}E V?. gz)cne - 1d be
, igher i y ter hyacinth diet. The rea: at. s A
ser, was higher in the dry wa ‘ s A o
e:;lll;()ed‘ to t;is trend may probably due to lower dggrad\atnon_ rate uhL -
‘? men retention of the diet. The longer the rcleqhon ‘ot a dlmﬁlsclg;ﬂcrobiﬂl
]tlllle more digested it becomes because it allows tlme(:: tolr1 ei(ﬁen;{mé %Cr o
F f e ¥ er ) Ul
o ok i 1 2 forages offered were fresh, re L el
digestion. For diets | and re o e
f'lster deeradation rate and a lower rumen _rctemlon tnpft:]. I;Iii)lelw. hyacimh
w;lter hy;cinth diet was nutritionally superior to that of the dry
diet. . ‘ wred wit
The nutrient composition of water hyacinth can be comp

h any

. 1 in goalS
\% g AY% 1 i i gai tained 1 &
con entional forage and the a erage dﬂlly live welght gain obtz
’ =3
A): 7_(71/2“

27 2000 (4):
268 SCIENTIA AGRICULTURAE BOHEMICA, 3/, 200

offered fresh or dry water hyacinth in conjunction with guinea grass demon-
strated that goats could be sustained on a mixed forage diet involving w
hyacinth. The results of this trial demonstrated that the nutritive value of
water hyacinth could be improved by mixing with indigenous pasture species
or other feed components. In conclusion, data on voluntary feed intake, live
weight gain, feed efficiency and nutrient utilization demonstrated that water
hyacinth can be used with other forages as a cheap source of feed during the
dry season in the Pacific Islands countries. Throughout the experiment period
there was no feed refusal or body weight loss and animals did not show any
sign of stress or ill health. This further demonstrated that water hyacinth

could be used in diets for maintenance, production and growth of goats
without deleterious effects.

ater
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tenc‘la"lem X \(,llta :lSi I;’t kvilli zaji$téni provozuschopnosti a funkce pmvxdelilwic (.)jscelé
l‘(am:lu,((;drlfl?)inrgsti vyyuiiti fytomasy tohoto druhu ke krmeni dobytka se Zf);l}ﬂj; i
{1'0‘/&{}. tord (Baldwin et al., 1975; Reddy et al., 19}79; El’ Scr:u idmem
fada .auBor ~ker et al., 1987). V obdobi sucha miZe byt vodr,u hyaunia o
iflgfklr;in)’ cpcro PFeZvyka,vce, ale s ohledem na nizké. 1§qu]itat1vnlo£/are)1:‘1§i?)\// i
kr(miva se doporuduje jen 35% maximalni podil v silaZi a 10-20% po
hmot& (Knab, 1982 —cit. Becker etval.,,]98.7). .
Pokusy byly uskutecnény na Zemédelskg umvcr.the ;'JM e ouhé skl
Apia, Samoa. Sklizeny a vyprany vodni hyacint b’yl rozse ail‘n e objemt
» ‘ ki, listt a oddenk® byla zkrmovana v mnoZzstvi az 0 20 arianta
y tyt(’)mdsa S’todl?’vk‘ Byly testovdny tyto (fi varianty krmnych diwek,,:—r',, \;odniho
(fgr(])n‘l’/okgrltﬂxr;:jskdé tr)-,é.vy, 2. varianta: 50 % guinejské travy + 50 % cerstveit

acifiku, kampu$
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hyacintu, 3. varianta: 50 % guinejské travy + 50 % suchého vodniho hyacintu. Pred-
souSend fytomasa varianty 3 byla sufena po dobu 2-4 hodin pfi teploté 50 °C.
Pokusnymi zvitaty byly hybridni anglo-nubijské kozy ve véku 14-16 mésica
a 0 vyrovnané hmotnosti 22,1 + 0,9 kg. Prvnich pét dni pokusu dostavaly kozy 3 kg
krmné smési (kazdd varianta) ve dvou stejnych davkach (v 8.00 a 16.00 hodin).
Kromé& krmné dévky pfijimala zvitata krmivo do pIné sytosti. Pravidelné byly sledo-
vany zmény hmotnosti (piiristek, resp. Gbytek hmotnosti). Stravitelnost byla prubg&z-
né hodnocena rozbory fekalii sebranych za sedmidenni periodu,

které byly
analyzoviny ze suiny stanovené pri teploté 70

°C. Vysouseni bylo provadéno po
dobu 48 hodin. Byl vyhodnocovén obsah bilkovinného dusiku stanovenim mikro-
kjehdalizaci, obsah popelovin (spalovanim po dobu 24 hodin pii teplotd 600 °C)
a obsah celkové energie v kalorimetru. Ziskani data byla statisticky vyhodnocena
analyzou variance.

Obsah bilkovin v listech vodniho hyacintu u krmné davky 2 (s Cerstvym hyacin-
tem) byl vy§3i nez u krmné divky 3 se suSenym hyacintem. Kozy, kterym byla
poddvana krmnd davka 1 (100 % guinejské trivy), dosahovaly nejvys§sich dennich
piirastkd Zivé hmotnosti. Krmna divka 2 (50 % guinejské trivy + 50 % &erstvého
vodniho hyacintu) byla signitikantng vyZivngjsi a obsahovala vyznamng vy88i podil
stravitelnych bilkovin nez krmna davka 3 (50 % guinejské travy + 50
vodniho hyacintu). Obsah stravitelné suSiny byl prikazné nejnizsi
Eterovy extrakt stravitelnych litek byl nejnizsi u varianty se 100% podilem guinejské
travy. Celkové nejniz§i stravitelnost byla zjiSténa u krmné davky 3, zatimeo u krm-
nych davek 1 a 2 byla zhruba stejnd. Cerstvy vodni hyacint je tedy nutri¢ng vhodnéjsi
nez suleny. Praktickym zdvérem prezentované prace je zji$téni, Ze sufeny vodni
hyacint stejné jako Cerstvy mize byt vhodnym krmivem pro piezvykavce zejména
v dobé nenadélého sucha, kdy se v oblasti Pacitiku projevuje nedostatek krmiva
s vhodnym podilem vldkniny.

% suchého

vodni hyacint; guinejska trava; kozy; krmivo; rist; stravitelnost Zivin
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