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Abstract : The two feeding trials conducted with growing and finishing swine on
the use of cassava meal indicate that ths HCN free cassava meal could be used success-
fully as a substitute for maize upto 409 of the ration. However, the unprocessed
cagsava mea] depressed both growth rate and food efficiency. Also, the scouring
of swine experienced with the feeding of unprocessed cassava meal could be pre-
vented completely by detoxifying it. The cassava based diets reduced carcass re-
covery percentages slightly ; though statistically non-significant. The data here
was not conclusive as only one animal was used per treatment for carcass analysis.
However, the cassava meal did not aiter backfat thickness in the HCN-free ration
but the unprocessed meal caused an adverse effect on the backfat thickness, indicating
that HCN interferes with energy uttlization also.

1. Intreduction

The necessity to spare cereal grains for human consumption has made it essential to
evaluate other sources of energy supplements for animal feéeding. - Cassava (Manihot
esculanta Crantz) is one such product that requires investigations.

Studies on Cassava as an energy supplement for swine have begun in the early
part of this century. However, the results reported on the use of Cassava in swine
rations were not consistent. Maner!! reported that the maximum level of Cassava
that could be utilized by swine was 40 per cent. Work reported from Nigerial
indicates that growing and finishing swins could effectively use 40 and 55 per
cent Cassava respectively, when incorporated into their rations. Several other
authors%? have reported that Cassava could be successfully used upto 60 per cent in
swine rations. Further, Aumaitre? has found Cassava to be a better source of
energy supplement for wine, than maize, wheat, oats and barley.

However, other authors have reported that Cassava caused retardation of growth
" in swine, as its level was increased in rations.’.1%13 Jt has been suggested that hydro-
cyanic acid (HCIN) could be the cause of the growth inhibitory effect in Cassava.®

Hence, the studies reported here were undertaken in the Department of Animal
Husbandry, University of Sri Lanka, Peradeniya Campus, to evaluate whether the
growth inhibitory effects of Cassava was due to the presence of HCN. This was
done by feeding Cassava meal with and without HCN to growing and finishing swine.
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2. Experimental

Cassava meal was prepared from fresh Cassava tubers, chopped into slices of about
quarter of an inch in thickness, by drying in a Unitherm Oven at 100°C for 8 hours
and grinding the dried material. HCN was eliminated from dried Cassava chips by
using the dry-soak-dry method suggested by Rajaguru.’* Chemical composition of
the Cassava meal used are reported in Table 1.

TapLe 1. Chemical Composition of Cassava Meal

Dry matter % 86.30
Crude Protein % 2.60
Crude Fibre 1.75
Ether Extract ¢} L 0.04
Ash % L 1.50

Nitrogen free Extract % ... 80.41

Two experiments using cross-bred swine were conducted utilizing the same facili-
ties and experimental procedures. Animals of each treatment were housed in
separate pens and water was supplied ad libitum. They were fed twice a day.
Intake capacity of feed in each group was judged by the amount consumed within
the first half an hour of feeding and based on this, feeding amounts were adjusted
at weekly intervals. The rations were fed in a wet form.

Experiment. 1.

18 cross-bred swine comprising 15 males and 3 females were randomly alloted to
three treatments on the basis of sex and weight. They were around 60 days of age
and had an average weight of 10.56 kg at the time of initial selection.

The first experimental ration contained 35% unprooessed Cassava _meal. The
second ‘experimental ration contained 359, Cassava meal treated to fully eliminate
HCN. These two rations were compared with a maize-based control ration. Ail
three rations were balanced to carry nutrients recommended for growing swine by
the National Research Council of U.S.A."* The composition of rations is shown
in Table 2.

This experiment was conducted for five weeks and weekly weight gains and daily
feed consumptions were recorded. Feed efficiency was calculated by using the
following formula,

Average feed Consumption

Average Weight Gain

Feed efficiency =



Utilization of Cassava Meal (Manihot Esculanta Crantz) in Swine Feeding 97

TAaBLE 2. Percentage composition of Rations for Growing Swine

Coconut Gingelly Rice Fish Bone

Maize Cassava poonac poonac Bran Meal Meal Zoodry*

Control .3 -~ 30 5 20 8 2 0.25
359% HCN free Cassava

Meal — 35 35 5 14 10 1 0.25
359% Unprocessedt

Cassava Meal — 35 35 s 14 10 1 0.25

*Vitamin and Mineral supplement.
tUnprocessed Cassava Meal contained 100 PPM of HCN.

Experiment 2.

Fifteen crossbred czistrated males averaging 23.55 kg were randomly assigned to
five dietary treatments. A ‘maize based ration, which was formulated to provide
the nutrient requirement of finishing swine according to the N.R.C. standards,!?
served as the control. This ration was compared with experimental rations contain-
ing 20, 30 and 40 per cent HCN free Cassava meal. - A fifth ration containing 40 per
cent unprocessed Cassava meal, was included to study the effects of HCN on the
performance of finishing swine. All five rations were balanced to be isocaloric
and iso-nitrogenous. The composition of these rations is presented in Table 3.

TABLE 3. Percentage composition of Rations for Finishing swine.

Coconut Gingelly Rice Fish Bone Zoo-  Methi-

Maize = Cassava poonac poonac Bran Meal Meal dry onine.

C(_)ntro'l 40 —_ 35 5 14 5 1 0.25 0.25
209 HCN frec

Cassava Meal — 20 32 8 33 6 1 0.25 0.25
30% HCN free : '

Cassava Meal — 30 32 5 23 9 1 0.25 0.25
40% HCN free

Cassava Meal — 40 30 8 11 10 1 0.25 (_).25_

40 %, Unprocessed*
Cassava Meal — 40 30 8 11 10 1 0.25 0.25

*Unprocessed Cassava Meal contained 114 PPM HCN.
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Weekly weight gains and daily feed consumptions were recorded throughout the
experimental period, which lastednine weeks. At the end of the experiment, one animal
was randomly selected from each treatment and was slaughtered after recording
the live weiglit. The dressing percentage was calculated by using dressed weight
as a percentage of live weight. Backfat thickness was calculated by averaging the

fat thicknesses at first rib, last rib and last lumbar positions. The technique described:

by Hew and Hutagalung® was used in determining carcass composition.

3. Results
Experiment 1.

The performance of growing swine fed Cassava meal rations is presented in Table 4.

TasLt 4. Effect of HCN free and unprocessed cassava meal on rate and efficiency of gain of
growing pigs.

Average Average Average Average Average

initial final weight  feed con-  feed

weight weight gain sumption* efficiency™
kg kg kg kg kg
Control 10.53 17.52 6.99a 23.33 3.34
35% HCN Cassava meal 10.60- 18.03 7.43a 23.33 3.14
35% Unprocessed Cassava meal 10.46 16.44 5.98b 22.73 3.79

Statistical sigrificance at 5% level is denoted by different letters.
*Statistically not significant.

There were no significant differences (P 0.05) in average weight gain or feed,
conversion of animals fed maize based control ration and those fed on rations
containing HCN free Cassava meal. Animals receiving the ration containing
unprocessed Cassava meal gained more slowly (P 0.05) than those fed the other two
rations.

The feed conversion efficiency of animals fed unprocessed Cassava meal was 13.4 %,

and 20.6% lower than those fed on control and HCN free Cassava meal rations,
respectively. However, the differences werc not statistically significant.

Experiment 2.

The-preference of finishing swine fed different levels of Cassava meal is presented in
Table 5. ' :

Fma.i.,r I g
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Tamre 5. Fffect of HCN-free and unprocessed Cassava meal on rate and efﬁcwncy of gain of
finishing swme

Average ~ Average Average Average Average
Initial Final Weight Feed Feed
Weight Weight Gain  Consump- Efficiency*
tion.

kg kg ke kg kg
Control . 23.48 38.03 14.55a 57.27 3.94a
209, HCN-freec  Cassava Meal 23.79 36.66 12.88a 57.27 4.45a
309, HCN-free Cassava Meal 23.48 36.81 13.334 57.27 4.3Ca
40, HCN-free Cassava Meal 23.33 37.12 "13.79a 57.27 4.15a
409, Unprocessed Cassava Meal 23.64 33.03 9.39p 57.27 6.106

*Statistical significance at 5% level is denoted by different letters.

There were no sigaificant differences (P 0.05) between the performance of animals
fed with maize based control ration and those fed with different levels of HCN-free
Cassava meal. However, incorporating unprocessed Cassava meal containing HCN
into the swine rations resulted in significantly lower (P 0.05) average welght gains
and feed conversion efficiency.

Summary of the carcass characteristics of experimental animals is presented in
Table 6.

TaBLE 6. Effect of Cassava Meal on the Carcass Characteristics of swine.

Live Carcass Dressing g:glr(?agf

Weight Weight Percentage Thickness

(kg) (kg) o e
Control 37.73 27.76 73.58 25.50
20% HCN-free Cassava Meal 35.45 24.69 69.65 21.83
30% HCN-free Cassava Meal 34.09 23.81 69.84 24.66
409, HCN-free Cassava Meal » 38.18 27.02 {70.77 26.33
40% Unprocessed Cassava Meal 30.91 20.74 69.14 17.50

The dressing yield ranged from 69.14 to 73.58 per cent, with animals on control
and 40 % unprocessed Cassava meal showing the highest and lowest carcass recovery,

»respectlvely Carcass recovery of the animal fed on 409, HCN-free Cassava meal

was 3.84% lower than that on the control ration.
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Based on the averages of three measurements, animals on 409, HCN-free cassava
meal showed backfat thickness comparable to that on the control ration. The
lowest backfat thickness was obscrved with the animal fed on 40% unprocessed
Cassava meal, which was 8.83 and 9.66 mm lower than those on 40% HCN-free
Cassava meal and control rations respectively.

The results of the proximate analysis of carcasses are shown in Table 7.

TaBLE 7. Effect of Cassava Meal on the Chemical Composition .of Carcasses.

Dry Matter Crude Protein Crudoe Fat Bon% Ash
(y (4]

o o o o

Control 66.7C 35.20 51.04 50.06
209, HCN-free Cassava Meal 60.42 39.10 47.98 49.99
309 HCN-free Cassava Meal 63.09 36.64 53.01 42.88
40 % HECN-free Cassava Meal 65.56 35.80 52.61 . 47.92
40% Unprocessed Cassava Meal 63.56 34.70 48.97 48.76

The treatments appear to have no effect on the moisture, crude protein, crude fat
or on the bone ash content of the carcasses. There seems to be an inconsistent
individual variation with respect to some nutrients.

4. Discussion

The results of the two trials have shown clearly that Cassava meal, when processed
to eliminate HCN, can be used as the main source of energy in both growing and
finishing swine without depressing their performances. No depression in growth
rate or efficiency of feed conversion was observed in animals fed HCN-free Cassava
meal at levels as high as 40 per cent. (Tables4 and 5). Similar observations have
been recorded by many workers.247.911 ‘

On the other hand, feeding unprocessed Cassava meal caused a marked depression
in weight gain and efficiency of feed conversion in both growing and finishing swine,
confirming a number of earlier reports.81%18 The results of this study suggest that the
HCN present in the unprocessed Cassava meal may be the toxic factor responsible
for depressing the performance of animals. This may be due to the interference of
HCN with the utilization of vitamin B complex and protein,!? thus resulting in
depressed growth.  Also jt appears from these experiments that the swine were unable

‘to utilize the energy in Cassava for growth due to the protein imbalance caused by
HCN. ' : - :
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In Experiment 1, 509 of the growing swine fed with unprocessed Cassava meal
containing 100 PPM HCN developed scour, while those on HCN-free Cassava meal
did not show any signs of scouring. Many workers have observed 1n01dence of
scouring, when Cassava was fed.’.'%121 None of these workers have used HCN-
free Cassava meal in their experiments. The problem of scour caused by unprocessed
Cassava meal could be overcome by prccessing Cassava meal according to the dry-
soak-dry techniques described by Rajaguru.' HCN therefore, appears to be the
contributing factor to scouring. The mechanism by which HCN causes scour in
swine is obscure.

When finishing swine, were fed unprocessed Cassava meal containing 114 PPM
HCN only mild cases of scouring were observed. It may be possible that finishing
swine could tolerate a higher level of HCN than growing swine. However, no
evidence of HCN toxicity was observed in both growing and finishing swine sugges-
ting that the levels of HCN present in the unprocessed Cassava meals used in these
two experiments could be tolerated by both growing and finishing swine. Coursey®
reported that 50 to 100 PPM HCN Cassava was moderately poisonous to swine.

The above results suggest that HCN may be the contributing cause for digestive
disturbances. The loss in weight gain, when unprocessed Cassava is fed at high
levels to swine, may be partly due to low utilization of nutrients due to digestive
disturbance. Hence it is essential that all HCN and related glucosides be removed
from Cassava before using for swine feeding. HCN-free Cassava meal is well utilized
by swine.

Replacing maize by Cassava in swine rations appears to somewhat reduce the
dressing yield. The phenomenon is difficult to explain as the rations were iso-caloric
and iso-nitrogenous. There were no appreciable differences in the backfat thickness
between rations based on maize and processed Cassava. (Table 7). Chou'et al®
and Castillo ez al,? also did not find any increase in backfat thickness due to the
use of Cassava meal. This is to be expected since the energy content of maize and
Cassava appear to be similar. Feeding unprocessed Cassava meal-seems to reduce
the backfat thickness suggesting that HCN present in the unprocessed Cassava meal
may be interfering with the efficiency of energy utilization. However, the carcass
data should not be considered conclusive, since only one 2nimal was slaughtered
per treatment.

It can be concluded that Cassava meal when well detoxified could be an ideal
substitute for maize in swine rations.  Also once detoxified it could be safely used upto
409 of the ration as an energy supplement. Since Cassava ylelds more energy per
hectare than any other crop, its use as an energy supplement in swine rations would
lower the cost of feed.
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