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CASSAVA ROOT MEAL AS POULTRY FEED,

3-Effect of Replacing Yellow Corn with Graded Levels of
Cassava Root Meal in Broiler Rations on Carcass Character-
istics with Reference to Economical Aspects.

A.E.El-Sherbiny, M.H.Radwan, M.I.EL- Kotoury and A.M.Abbas.

Animal Prod.Dept.Fac.Agric.,Cairo University and
Animal Prod.Res.Inst.Agric.Res.Center, Egypt

The effect of replacing yellow corn (YC) with graded
levels of cassava root meal (CRM) being 0,20, 40 and 60% in
broiler rations on carcass characteristics along with some
economical aspects Wwas studied.

The results of carcass characteristics showed that the
substitution of YC with CRM up to 60% in broiler rations had
no appreciable effect neither on thedressing percentage of
different carcass parts nor on the chemical composition of
boneless meat.

The economical possibilty of substituting YC with CRM in
broiler rations was studied using the local market prices at
1984. The lower cost of CRM than YC at that time made the
60% CRM more economical. This might enhance the lowering of
the ever increasing cost of feeds for poultry in Egypt.

Although much work had been done abroad in feeding cass-
ava root meal to chickens, there was little information avai-
lable on the influence of c»ssava diets on carcass quality at
time of marketing. There wau no indication that different
diets containing graded levels of cassava root meal (CRM) ex-
erted any consistent effect on either carcass quality or
dressing percentage of broilers.

In the light of increasing the price of yellow corn(YC)
the replacing of YC by CRM seems to be at present more attra-
ctive than in the past . However, from the economical point
of replacing YC with CRM it should be taken into consideration
the price of the complementary protein feedstuff. Therefore,
this study was designed to find out the most economical level
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of CRM as a substitute for YC in broiler rations under the
local experimental conditions.Moreover, the effect of re-
placing YC with local cultivated CRM on carcass characteris-
tics was studied.

MATERIAL AND METHODS

The same broiler rations, chicks and experimental tech-
niques of experiment 2 in the previous study (El-Sherbiny et
al., 1986) were used to carry out this work.

Slaughter test: At the end of the broiler experiment (Bweeks
of age), a slaughter test was performed on 24 birds including
6 birds for each treatment (2 birds for each replicate) taken
at random . The assigned birds were deprived of feed for 16
hours, after which they were individually weighed, slaughter-
ed to complete bleeding, followed by plucking the featherg,
After the removal of head, viscera, shants3, .spleen,gizzard
liver, heart and reproductive organs, the ."est of the body
was weighed to determine the dressed weight. The dressed
weight included the front part with wings, hind part and neck.
The total edible parts included the dressed weight offered to
table and the edible organs (i.c. heart, empty gizzard and

liver). Dressing percentage was calculated on the basis of
Live weighl.  Bach of carcass components was proportionate
to the live body weight.  The abdominal fabk was removed from

around the rectum and the gizzard ending with the proventri-
culus. All the fat dissected was weighed and expressed as
percent of live weight. Two'birds from each replicate hav-
ing the mean live weight of a replicate were chosen before
slaughtering , then examined for fleshing ability. The flesh
for the front part (breast and neck)as well as hind part
(thigh) was scparated from bones and weighed out. Represen-—
tative samples of breast as well as thigh were taken, minced
to be ready for chemical analysis according to the methods
of Association of Official Analytical Chemists (1980).

kconomic cfficiency: o determine the economic efficiency
for meat production, the amount of feed ccnsumed during the
entire experiment was obtained. The price of experimental ra-
tions was calculated according to the price of local market
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as well as the price of cassava root meal at the time of the
cxperiment.

The total body weight (kg) from each treatment during
the experimental period was multiplied by 170 piasters which
represents the suitable price of each in local market ab the
experimental time. The economic efficiency was calculated as
described by Bayoumi (1980) as follows:

Economic efficiency = the revenue/price of feed consumption.
The statistical analysis was carried out according to Steel
and Torrie (1980).

RESULTS AND DISCUSSION

Effect of replacing YC with graded levels of CRM in broiler
rations on carcass characteristics:

The results of slaughter characteristics of male and
female Arbor NAcres broiler chicks receiving different cx-
perimental diets at 8 weeks of age are listed in  Tables 1 and
2. The mean live body weight for males ranged from 1911g Lo
1676g being the highest for 20% CRM diet and the lowest for
40% CRM diet while that of females ranged from 1566 (0% CRM)
to 1146 (20% CRM). This variation is most likely due to the
high variability in the response of individual birds to CRM
dicts. This is clear from the higher value of SE of means.

The blood loss as a percentage of live body weight ra-
nged from 2.52 to 1.55% for male and from 2.36 to 1.48% for
female birds receiving starting, growing and finishing diets
containing 0, 20, 40 or 60% CRM. No clear effect for
dietary CRM level was observed on percentage of blood weight
relative to live body weight. In other words the percentages
of slaughtered weights after bleeding were nearly similar
among treatments. The slight differences might be due to the
slaughter technique.

Similarly, the feather percent rangec from 8.66 to 7.04%
for male and from B8.00 tp 6.48% for female birds indicating
that there was no treatment effect on plucked weights.
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Average percentage  of the parameters of slaughter

tast relative to live weight of male and female

Table 1:
birds of different treatdents at 8 weeks of age.
Ty M- bt A from live body weight (a) n_HE- \ £rom live body weight (B)
in live live
ratien body Blced Feather Dressing Front Hind Fleshing Sones tbody Blcod Feather Cressing front Hind Fleshing Sones
A we.(g) less part part we. (gl loss part part
Q.0 1 1815 1.76 7.J8 63.0 26,39 24.93 51.82 17.27 165! 1.15 6.72 66.75 26.20 25,11 S1.30 15.44
2 2092 1.29 8.03 83,2 24.74 23.68 48.42 16.78 1618 2.10 10.07 62.11 26.08 24.41 49.49 11.82
3 1781 1.80 8.30 65,68 25.98 27.58 53.57 12.11 1438 1.68 5.88 66.18 28.51 25.60 54.20 11.97
Mean 1886 1.55 T.34 66.66 25.37 25.40 51.27 15.39 1366 1.64 T.56 65.01 16.96 25.C4 51.66 13.31
5 E 104.60 0.13 Q0.30 1.22 0.52 1.15 1.51 1.64 69.49 0.27 1.28 1.46 0.82 0.34 1.37 1.22
20 1 s § 2.61 6.82 65.67 23.53 26.36 51.99 14.83 1455 2.13 7.28 66.0 26.21 24.40 51.31 14.74
2 1900 1.58 7.88 65.39 22.45 24.0 46.31 20.37 1¢s50 1.71 8.19 64.10 22.57 21.57 44.14 19.35
3 1762 2.04 6.31 63.6 22.76 23.81 46.37 17.25 932 1.50 3.97 © 64.70 20.39 22.84 43.02 21.87
Maan 1911 2.08 7.04 65.39 23,28 24.68 48.10 7.43 1146 1.78 G6.48 23.29 22.87 46.16 18.79
- 89,37 Q.30 0,13 0.95 0.68 0.85 1.85 1.64 158.37 0.18 1.2 Q.58 1.92 0.82 2.80 2.08
40 1 1700 2.32 7,35 67.06 22.94 24.41 47.35 19.71 1532 1.71 v i | 67.74 25.82 14.87 50.49 17.25
2 hmpm 2.22 0.83 8l.3C 24.32 23.36 47.83 14.12 1al 2.35 T.34 64.38 35.80 23,26 48.86 13.31
3 1710 2.51 3.2 82,16 24,74 23.39 48.1 14.04 1452 2.41 1.37 65,38 25,82 26.21 51.3] 14.35
Ygan 1578 2.52 4.a 63.57 24,00 23,72 47.72 15.26 1533 2.36  7.89 86.2 25.581 24.31 50.43 15.07
*5'E 29.14 0.17 1.3 1.7 Q.54 0.34 0.23 1.38 30.24 0.38 0.17 Q.31 Q.C07 Q.38 Q.29 1.09
&0 -4 1530 1.53 8.27 65.J0 25.47 21.70 47.17 17.57 1578 1.2 B.26 66.41 23.00 48.39 17.52
2 1241 2.27 {1 a3.74 27.89 25,38 53.86 13,38 l&ds .71 8.2 65.52 24.38 52.02 13.51
3 1744 2.41 7.21 26,36 It.58 47.32 14.51 1381 1.52 7.38 63.7 24.30 51.39 12.20
Mean 2.27 7.53 28,47 22,07 49.53 14.35 1512 1.48 3.0 65.24 24.21 30.33 14.41
25 = Q 2.47 Q.85 1.44 2.C6 1,58 77.17 Q.15 0.31 w'hd 3.51 0.38 1.80
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However, these results showed that blood and feathers were
proportional constituents to live weight being —unaffected
by the treatment.

Concerning the dressed weights relative to live body
weight, the values tended to be similar ranging from 66.66 to
63.67% for male and from 66.23 to 65.01% for female birds.
However, such values of dressed weight for all treatmentsS
agreed with the values of 64.7, 64.06-67.06 and 61.11-65.65%
reported by El-Kotoury (1959), Selim (1964) and El-Ghoneimy
(1969), respectively.

The boneless*front part as a percentage of live body wei-
ght ranged from 26.47 to 23.28% for male and form 26.96 to
23.29% for female birds receiving the experimental diets; the
percentage difference between the higher and lower value was '
nét exceeding 3.19% for males and 3.67% for females.

The boneless hind part gave similar trends where the per-
centages ranged from 25.40 to 23.07% for males and from 25.04
to 22.87% for females.

No appreciable effect was observed on the percentage of
-the fleshing weight as a result of feeding different levels of
CRM.

Concerning the giblets weight relative to live weight
(Table 2), the value ranged from 4.91 to 4.06% for male and
from 5.55 to 4.54 for female birds, For most instances, liver
weights relative to live body weight were higher than those of
gizzard, spleen and heart percentages. However, the values
of different treatments and sexes were generally similar to
those of El-Helaly (1983).

The percentage of abdominal fat as a percent of live
body weight (Table 2) ranged from 1.58 to 1.09% for male and
from 2.11 to 1.35% for female birds receiving the tested diets
being higher for females rather than males. It was noticed
that the birds fed on CRM diets showed generally lower per-—
centages of abdominal fat than that of the YC diet (0.0% CRM).
This might be due to the less utilization of energy from. CRM
than that from YC.



~-217-

ve o live body welgat of =ale aad

Table 2: wﬁont.ﬂ.o.v.unnun-n. ©f the paraseszers of aditle organs rela
fesale birds of different treaatzants At § weaks of age.
Level Repli- (A \ froz live bodv weight (A) 1) \ froz live body weight (B)
of CRM cazes zale 2 £ kA fecale 2 s ey
in live wiolets Abdo- Bead Tozal  live Ry Ao3o- Bead Total
ratiss Bady miral and edidle body = pinal and edisle
L veig) rd S;leen Baart Total fat neck parzs wt.(g) Liver Gizzasd Spleen Heazt Total fat  Nesk pasts
c.0 1 1815 1.83 1.80 c.16 0.45 6.12 BL.77 1651 2.06 .17 G 1.89 6.7 80.44
2 =352 .72 1.73 0.46 7.83 78.69 1618 2.12 €.23 C.es 2.49 B8.3% 78.20
3 1751 1.54 1.4] .12 0.31 6.78 78.27 1428 2.26 .23 0.37 1.95 &.14 78.32
Mean 1856 1.83 1. C.23 C.44 4.08 6.94 79.18 1588 .15 S.af 0.58 4.85 2.1 7.09 7&.82
2S E 104.6 0.08 Q.11 2.0:5 0.015 C.18 Q.53 0.82 65.49 0.06 0.2 0.1! 0.12 0.19 0.87 1.24
20 1 2071 1.29 .01 c.23 0.48 1.07 7.20 7B.66 1455 1.92 1.99 .31 £.49 1.57 €.16 78.49
2 1900 2.05 1.78 0.2 w41 1.45 6&.78 78.53 1050 4.04 2.02 22 Q.68 1.28 7.85 8C.00
3 1762 2.35 -1.78 .25 0.47 1.84 .83 771.01 832 2.38 1.62 €.34 0.83 1.19 7.:5 78.0C
Hean 1911 Z.14 1.88 €.25 0.45 4.70 1,39 6.34 78.42 il46 2.7 1.68 0.29 C.80 5.55 1.25 7.00 78.83
=S E 8%.37 0.12 0.08 e..2 Q.02 0.13 1.17  0.13 €.75 158.37 0.64 0.13 e.2 0.06 0.71 0.1 Q.3 Q.80
40 1 1700 1.98  2.04 .16 0.50 1.04 6.70 79.47 1332 2.29 1.95 0.15 ©C.49 1.15 6,22 80.03
2 1618 2.46 2.03 0.25 0.57 1.47 &.57 75.15 1625 2.09 1.60 0.17 0.47 1.46 6.03 7e.80
3 1730 2.20 .32 c.18 Q.42 2.04 E.0& 74.37 14352 1.97 1.83 «17 0.3 1.57 5.8 77.7%
Mean 1676 2.2¢ 2.00 0.20 0.50 4.91 1,52 6.44 76.53 1533 2,42 1.79 .17 0.48 4.54 1.3% 6.03 7Te.:i9
5T 29.14 0.41 C.04 C.03 C.04 0.20 0.29 0.20 1.47 50.2¢ 0.09 0.1 0.003 C.C2 0.20 0.13 0.11 0.96
60 1 1500 127 1.86 0.5 0.54 1,17 6.77 77.47 1578 2:33 2.39 C.2 0.58 1.27 &.56 B83.20
2 1944 2.4 1.93 C.16 0.45 1.62 6,11 78.87 1636 1.89 1.98 .27 0.56 2,83 5.93 78.89
3 1744 2,26 2.21 0.i5 0.48 0.47 7.04 75.34 1381 2.16  2.09 c.J2 ¢.33 1,71 5.96 78.19
Mean 2.23  2.00 0.15 0.49 4.87 1.09 6.71 77.16 1532 2.06 2.12 0.3J0 C.50 4.98 1.87 6.25
=5 B 127.55 0,14 0.12 0.203 0.02 0.18 0.13 1.73 0.79 77.17 Q.08 .09 0.22 C.06 0.14 0.40 0.20
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No remarkable effect on the total edible parts was observed
among the birds receiving the experimental diets neither in
male nor in female birds.

However, it could be concluded from these results of
slaughter test and some: carcass measurements that substitution
of yellow corn with cassava root meal up to 60% in broiler
ration has no appreciable effect on the dressing percentage of
differcent carcass parts.

The chemical composition for both fresh and dry flesh of
Arbor Acres broiler chicks fed on different levels of CRM
are summarized in Table 3.

Concerning the effect of treatment on moisture content
for breast and thigh tissues of chicks, data showed that the
percentages of moisture ranged from 69.10% (60% CRM) to 65.86%
(0.0% CRM) for breast and from 67.83% (60% CRM) to 66.30%
(0.0% CRM) for thigh samples of experimental birds. This
indicated that both breast and thigh samples of birds fed on
602 CRM rations contained more moisture,but not significant,

than the other treatments i

The percentage of CP ranged from 23.76% (0.0% CRM) to
21.28% (60% CRM) and from 22.12% (0.0% CRi\) to 19.97% (60% CRM)
for breast and thigh, respectively on fresh basis. The va-
lues on DM basis ranged from 69.54% (0.0%CRi1) to 68.40%

(20% CRM) for breast and from 65,76% (0.0% CRM) to 62.27%
(60% CRM) for thigh. The statistical analysis showed that
there were no significant differences among different treat-
ments neither on fresh basis nor on DM basis.

The percentages of fat content ranged from 9.26%(0.0%
CRM) to 8.48% (60% CRM) and from 11.18% (60% CRM) to 10.43%
(202 CRM) for breast and thigh, respectively on fresh basis.
On DM basis the values ranged from 28.12% (20% CRM) to 27.02%
(40% CRM) and from 34.57% (60% CRM) to 30.85% (0.0% CRM).
However, the differences among different treatments were not
significant indicating that replacing CRM with YC at diff-
erent levels in broiler rations had no clear effect on car-
cass fat content. It was clear that the boneless meat of the
hind parts (thigh) contained higher fat content, but lower
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protein than those of the front part (breast). These results
were in agreement with those reported by Selim et al.
(1974) and Salmon (1979).

The results of ash contentshowed that the difference
betwoen the higher and lower values was not exceeding 0.13
and 0.19% for breast and thigh samples on fresh basis, res-
pectively and not exceeding 0.68 and .Q.54% for breast and
thigh samples on DM basis, respectively. No significant
differences were found among the ash content of different
treatments.  Therefore, the results generolly indicated that
substituling yollow corn with graded levels of cassava root
meal up to 60U in broiler rations did not affect the chemical
composition of boneless meat.

The results agree with that of Obioha (1975) in all
parameters of broiler chicks carcass quality except the ab-
dominal fat which was increased with incr-asing proportion
ol cassava in 5% dicts varying in maize: cassava ratio.

However it is in "agreement with those of many in-
vestigators who used balanced broiler rations containing
different levels of CRM. Khajarern and Khajarern (1977) re-
ported that graded levels of CRM (0, 10, 20, 30, 40, and 50%)
for replacement of corn in broiler rations did not exert any

effect on carcass grade and dressing percentage at 9 wecks of
age.

Adeyanju and Pido (1978) incorporated levels of 0, 10,

20 and 30% fermented . cassava peels in broiler diets. At

the 9th week of age, slaughter test showed insignificant in-
creases in giblet weight and abdominal fat as the level of
Gannavea inereased,

in 1980, kshictl and Ademosun found no significant
differences in carcass characteristics and the DM,CP and Fat
content of livers at 10 weeks of age when broilers were fed
diets containing 0, 15, 30 or 45%CRM.
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Effect of replacing yellow corn with graded levels of CRM in
_ broiler rations on some economical aspects: '

Generally, the feeding cost, the length of the growing
period and the final body weight are among the most important
factors involved in the achievement of maximum efficiency in
meat production. Accordingly, the economical efficiency of
any product could be calculated from input-output analysis
based mainly upon the total feeding cost per total number of
kilograms live body weight sold and the current selling price
of live weight/kg.

Economic parameters of the present rations are presented
in Table 4. It should be pointed out that the calculation
herein depends on the average price at 1984.

The average price of one kg live weight was 170 PT in
local market, and the price of one kg of each of the experi-
mental rations was 38.28, 36.12, 34.02 and 31.99 PT for diets
containing 0,20,40 and 60% CRM, respectively. Therefore, the
economic efficiency (E.Ef ) could be easily calculated.

It is worthy to note that the E.Ef. value of the control
diet (0.0% CRM) was taken as a standard for comparison between
treatments. The control diet without CRM substitution for
YC recorded the highest total feed cost of 147.19 PT and the
highest total revenue of 299.71 PT, therefore the net revenue

Net revenue PT
W .52 B 1+ BE.
% 152552 IR The: BiBE {Total feed cost PT) of. the control

diet was the lowest value being 1.04 among the other treat-
ments.

Concerning the economic parameters of birds fed on diets
containing 20, 40, and 60% CRM, the E.Ef. were 1,05, 1.14
and 1.19, respectively. The corresponding relative economic
efficiency were 101. , 110 and 114 indicating the super-
iority of 60% CRM ration in its economical value. Generally,
it seems that increasing CRM level in the ration up to 60%
was associated with increasing the values of E.Ef.

This study shows sensible differences in the economic
parameters between chicks fed CRM rations and those of control
ration. The lowest feed cost, the least cost per kg feed,

v
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Table 4: Effect of replacing yellow corn with graded levels
of CRM in rations on the economic value of broilers.

Item Treatments

0.0% 20% 40% 60%

CRM CRM CRM CRM
Average feed consumed 3.845 3.9089 3.902 3.929
(kg/bird)
Price/kg feed (PT)1 38.28 36.12 34.02 31.99
Total feed cost (PT) 147.19 141.19 132.75 125.69
Average live weight 1.763 1.706 1.675 1.616
(kg/bird)
Pricg/kg live weight 170 170 170 170
(PT)
Total revenue (PT) 299,71 290.02 284.75 274.72
Net revenue (PT) 152..52 148.83 152.00 149.03
Econom}c efficiency 1.04 1.05 1.14 1.19
(E.Ef) ;
Relative economic .
efficiency 100 161 10 114

1)

2)

3)
4)

According to the price of different ingredients available
in A.R.Egypt at the experimental time,

According to the local market price at the experimental

time.

Net revenue per unit cost.

Asuming that the relative E.Ef of control diet (0.0% CRM)

equals 100.
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but the highest economic efficiency were obtained from chicks
fed the 60% CRM level which,thus, appeared to ke the most
economical ration.

The cconomic benefit from CRM rations compared with the
control ration might be rclated to the price differential
between corn and cassava root meal. At the time of carrying
out this experiment, the total cost of imported yellow corn
was 294 LI/ton, while that of imported CRM (in the form of
pellets) was only 140 LE/ton according to the data of Animal
Production Institute, Ministry of Agriculture. Under our
local condition in Egypt, it was found that the cost of pro-
ducing one ton of dried CRM was 100 LE as reported by Vegeta-
ble Research Section, Horticulture Research Institute,
Ministry of Agriculture. Compared with the yellow corn price,
the price of CRM was about 52% lower in case of imported
CRM, while it was about 66% lower in case of local CRM pro-
duction.

A considerable decrease in feed cost due to incorpora-
tion of CRM into grower/finisher broiler rations was also re-

ported by Obioha (1975). llowever, Chou and Muller (1972) re-
ported that CRM could cconomise broiler rations when its price
was about 30% lower than the price of maizc. Pido et al.,

(1979) reported that it was economical to in-orporate up to
507 fermented CRM into broiler rations.

Khajarern ct al.(1980) suggested that CRi1 could be eco-

nomically substituted for maize in broiler diels when the
price ol cassave was somewhat lower than 60% of thal of maize,
Khajarcrn and Khajarcrn (1984) evaluated the economical

feasibility of cassava based feeds in 15 feeding trials in-
cluding some 3320 broilers, 1600 replacement birds, 768 layers
and 182 growing-finishing pigs. They reported that cassava
could replace cereals only when its price was 50% lower than
that of cereals.

Since cassava at present is relatively cheaper than
yellow corn, the results of this study appear to recommend
the use of CRM at levles up to 60% as an economic substitute
for yellow corn in broiler ration in Egypt. This might
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enhance the lowering of the ever increasing cost of feeds for
poultry in the country.
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