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ABSTRACT

Diets containing 0, 45, 90 and 135g chaya leaf
meal/kg feed were fed ad libitum to 384 day-old
cockerels (Dekalb G-Link strain) which had
been randomly alloted to the various dietary
treatments and the experiment was terminated
when birds were four weeks old. Birds had free
access to water. The concentration of chaya leaf
meal in the diet had no effect on food intak.
Overall significant correlations were found be-
tween the concentrations of chaya leaf meal in
the diet and weight gain (r = - 0.97), food con-
version ratio (r = 0.96), water consumption (r
= -0.92), liver weight (r = 0.79), heart weight
(r = 0.82) and gizzard weight (r = 0.93). The
inclusion of chaya leaf meal in the diet led to a
redution in feed cost.
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INTRODUCTION

Chaya is a little - known fast growing ornamen-
tal and shade shrub well - adapted to a hot,
humid climate (Martin and Ruberte, 1978?.
Somewhat slow to establish itself, this vegetable
becomes a small but vigorous tree that can be
harvested all year round for its succulent foliage.

Evidence in the literature indicates thai chaya
is an outstanding source of protein, calcium,
iron, vitamin A (carotene), B vitamins
griboﬂavin, thiamine and niacin) and vitamin C

ascorbic acid) (Diaz-Bolio, 1974; NAS, 1975;
Martin and Ruberte, 1978). It is also a good
source of lysine and a fair source of the sulphur
- containing amino acids, cystine and methionine
(Diaz-Bolio, 1974; Martin and Ruberte, 19783.
Although, chaya is recommended as a possible
animal food, there is dearth of informatios on its
feeding quality.

The objective of this preliminary study herein
reported, was therefore, to determine the effects
of incorporating chaya leaf meal in diets on the
performance and organ weights of chicks.
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MATERIALS AND METHODS

Three hundred and eighty-four (384) day - old
cockerels (Dekalb G-Link strain) were weight -
sorted, wing - banded and randomly divided into
four triplicate groups of 32 chicks per replicate
in a completely randomized design. Each repli-
cate lot was placed and brooded 1n a deep litter
pen measuring appEO)cimatcly 25m x 2.0m, a
floor space of 0.15m” per bird.

Each group of 96 birds received one of the
four exprimental diets containing 0, 45, 90 and
135g chaya leaf meal/kg for the four - week feed-
ing period. Birds in group 1 which served as the
control, received the chaya - free diet. Birds in
group 2, 3 and 4 were given diets containing 45,
90 and 135g chaya leaf meal/kg, respectively.
The chaya leaf meal (CLM) was used to replace
0,25, 50 and 75% of fishmeal incorporated in the
control diet, respectively. The other feed in-
gredients were adjusted to make the experimen-
tal diets isonitrogenous and isocaloric. Each of -
the experimental diet was formulated to contain
approximately 21% crude protein and 12.2MJ of
metabolizable energy per Eg.

Proximate analysis of air - dried chaya leaves
was determined according to the methods of As-
sociation of Official Analytical Chemists §1980).
The hydrogen cyanide concentration of dried
chaya leaves was measured by the procedure
outlined by Vogels (1983).

Food consumption, body weight changes and
food:gain ratios were determined on a weekly
basis. Records of daily water intake were kept.
At the end of the experiment, two birds per repli-
cate were randomly selected and killed by cervi-
cal dislocation, The fresh liver, heart and
gizzard were removed, weighed and expressed
as g/kg liveweight.

Data obtained were subjected to analysis of
variance technique (Steel and Torrie, 1980) and
differences between treatment means were as-
sessed using the Duncan’s multiple range test.
The data obtained were also subliectcd toregres-
sion analysis to show the effect of including CLM
on the reduction in performance.



RESULTS AND DISCUSSION

Chemical analysis of the samples of dried
chaya leaves indicates that, on dry matter basis,
it contains 30.26% crude protein, 10.48% crude
fibre, 3.70% ether extractable lipids (fat), 8.16%
ash, 4.70% nitrogen free extract and 0.203%
hydrogen cyanide. The rusults indicate a high
concentration of protein in chaya leaves, which
is unusually high for a spinach vegetable.
Peregrine (1983) reported a chaya leaf crude
ﬁrotein content of 25.4%. It appears that CLM

as the potential to make significantcontribution
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of cheap protein to the diets of animals. The
values reported here for proximate composition
are closer to the values reported by Munsell et
al. (1949).

The performance data obtained are shown in
Table 2. Daily food intakes by chicks on chaya -
containing diets were not significantly (P
> (0.01) diﬁ"erent from those on the control diet.
Peak food intake was recorded at the 9% (90
g/kg diet) level of inclusion of CLM after which
food consumption slightly decreased. This shows
that chicks are able to consume chaya - based

TABLE 1: COMPOSITION AND ANALYSIS OF
EXPERIMENTAI. DIETS

: ion of diets (k)

Ingredient ___Control 45g Chaya 90g Chaya 135g Chaya

Maize 610 600 600 600
Fishmeal 180 135 90 45
Chaya 0 45 9% 135
Wheat bran 120 80 40 20
Brewer’s spent grain 40 60 9 100
Soybean meal 20 30 35 40
Brewer’s yeast 10 20 25 30
Vitamin-mineral
premix 5 5 5 . 5
Salt 5 5 5 5
Opyster shell 20 20 20 20
Chemical composition
Crude protein (%) 21.18 21.01 21.00 2110
Ether extract (%) 442 430 414 394
Crude fibre (%) 340 348 430 480
Calcium (%) 170 148 128 107
Lysine (%) 1.11 098 091 083
Methionine (%) 049 047 049 048
Metabolizable
energy  (MJ/kg) 121 122 123 122

LA vitamin-trace mineral mix for starting/growing chickens specified to supply
per kg feed kg feed the following: Vitamin A, 10,000 [U; Vitamin D3, 2000 IU;
Vitamin E, 2.5 IU; Vitamin K, 2mg; riboflavin, 4.2mg; pantothenis acid, Smg;
nicotinic acid, 20mg; choline, 300mg; folic acid, 0.5mg; methionine, 0.225mg;
manganese, 56mg; iodine, 1mg; iron, 20mg; copper, 10mg; zinc, 50gm; cobalt,

1.25mg.
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diets up to 135 g/kg. The relationship between
food intake is described as:

y = 19.30-5.24x (r = - 0.28, P < 0.01).
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Diaz-Bolio (1974) reported that chaya has a
diuretic eifect on humans. It was however, not
observed under the present study. On the con-
trary, as the level of CLM in diets increascd, the

Table 2: Performance and Organ Weights of Chicks fed Diets containing varying amounts of Chaya (means = SE)

Dietary Treatments

Control 45g Chaya  90g Chava 135g Chaya
Daily feed intake (g) 1854+1.14a 19.60+0.07a 20.03+0.33a 17.61 = 0.45a
Daily weight gain (g) 665+024a  6.15+0.10ab 5.52+0.16b 4.11=0.05¢
Feed : gain 263+0.05a  2.75+0.08ab 324+005b 3.97+0.05
Daily water intake (g) 49662292 39.42+081b 37.26=0.81b 35.16+0.74b"
Liver weight (g/kg) 3520+020a 32.10+030a 36.60+2.40a 43.00+0.70b"
Heart weight (g/kg) 710+0.50a  6.80+0.10a  7.50 =0.20a 10.80+0.30b
Gizzard weight (g/kg) 7L50+650a 7040+0.60a 84.20+2.9ab 98,60+ 1.00b
Cost/kg feed (¢) | 24.52 24.15 21.19 18.30

** P<0.01

1 One US dollar is equivalent to 90.00 cedis (¢)

The inclusion of chaya in the diets however,
significantly (P 0.01) dccreased daily weight
gains and efficiency of food utilization. Weight
gains were not different (P 0.01) for chicks fed
on the control diet and on the dict containing 45¢
CLM/kg, but chicks fed on diets containing

igher concentrations of CLM (90 and 135g/kg)
had significantly (P 0.01) lower weight gains.
The re%ationship between dietary CLM inclusion
and weight gains could be described by the equa-
tion:

y=685-0.02x(r = -0.97,P < 0.01)

Similarly, food conversion efficiency did not dif-
fer (P 0.01) among the control diet and that
which contained higher concentrations of CLM
%90 and 135g CLM/kg diet). Regression of
ood:gain ratio against dietary CLM content
yielded the equation:

y =248 + 0.01(r = 0.96,P < 0.01).

Inspite of their abili%to consume diets contain-
ing up to 135g CLM, %, chicks apparently could
not efficiently utilise the CLM - based diets for
growth. It has been established that chaya leaves
contain hydrogen cyanide identical to the type
found in cassava (Newton, 1984), and that
hydrogen cyanide depletes the sulphur - contain-
ing amino acids, such as methionine, during
cyanide detoxification in the animal, thus
depressing performance (Osuntokun et al.,
1968). Also the crude fibre levels of CLM might
have affected the utilization of dietary com-
ponents by chicks.

water consumption by birds decreased. Regres-
sion of water intake against levels of CLM in
diets yielded the equation:

y = 47.22-0.1302x (r = 0.92 P< 0.01)

Even thoug no clear trend could be cstab-
lished, the rather high liver weights obseved in
chicks i=d the 90 and 135g CLM/kg diets suggest
that there might be toxic factors present in this
ingredient. Liver weight was related to the level
of CLM inclusion by the equation:

y = 32,84 + 0.062x (r = 0.79, P< 0.01)

The significantly (P 0.01) higher heart
weights observed in chicks fed 125g CLM/kg diet
could be duc to the property of chaya as a
stimulant of circulation (Diaz-Bolio, 1974).
Heart weight was also related to the level of
CLM inclusion by the equation:

y = 628 + 0.0262x (r = 0.82, P< 0.01)

Similarly, gizzard weight was significantly af-
fected by the inclusion of chaya in diets, with
chicks fed on 90 and 135g CLM/kg diets record-
ing the highest gizzard weights. The relationship
between the level of CLM inclusion in diets and
the weight of gizzards could be described by the
equation:

y = 6691 + 0.211 (r = 0.93, P< 0.01)

The increased gizzard size noticed with increas-
ing levels of CLM may be related to the higher

level of crude fibre at the higher levels of CLM;
such increascd gizzard weight may be an adap-
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tation of the bird to digest the fibrous feed at the
high levels of CLM. Branion (1963) observed
that gizzard size is affected by the amount of
work required of the muscular walls of the organ
to comminute the feed particles. Also Kubena
et al. (1974) and Deaton et al. (1977) have shown
that as dietary fibre content increased gizzard
weight also increased.

Under economic constraints, inclusion of
CLM in diets reduced feed cost. This was so be-
cause rerlacing part of an expensive item such as
fishmeal with a cheaper ingredient (chaya)
definitely resulted in lower feed cost.

It is apparent that CLM could be incor-
porated in poultry feeds at a concentration up to
only 45g per kg diet. The results of this prelimi-
nary study points to the need for identifying
simple procedures (such as fermentation, air
drying, boiling and oven drying) for detoxifying
the hydrogen cyanide reported to be contained
in chaya leaves so that the full benefit of chaya as
a feed ingredient for domestic chickens could be
realised, espccially in arcas where the adoption
of CLM as a feed ingredient 1s almost certain be-
cause conventional feedingstuffs are either
scarce or expensive.
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