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The Use of Swest Potato in Thicksns Rations
for Growth and Egg Production

O. E. Mohamed, 1. M. Omar and G. A, K3 mar
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culture, Cairo Universis ) Giza, Egppt,

2{) ONE week old chicks were divided into equal 4 groups. One

group fed white corn as cabohydrate sourse plus 1100 Lufke
unil vitamin A, the second fed yellow corn only as carbohyvdrate
source, the third fed half of carbohydraie source as whito corn, and
the other half sh sweel potato added daily., The fourth was
supplisd by 7 of i1y irthohvdrate source by fresh sweet potato and
the remainder as while com, The e basis of ration was used for
anotlier 4 groups of laying hens. The hens were fed for 3 weeks oa
a dict deficient in viramin A,

The supplzmentation of fations with  gynthetic vitamin A and
using the white corn for the main source for carbohydrates gave the
best growth egg prodeution  and hatching results,  Vitamin A in
yellow corn may replace most of the requirements of this vitamin in
growing chiks, cgg producting hens and in haiching resalts, Using
low level of sweet potato do nol give satisfactory results: However,
the increase of sweet polato perceniage zave results that approach
that of the while corn and synthetic rations, exeept that of hatching
results, Good meat laste was obtained by feeding boiless with sweet
polatoes,

It is known that sweet potato is rich in carbohydrate and high in carotene
especially the deeper colomed varieties.  Ewing (1951) stated  that sweet
potate when sliced and then dried gave a product of high carotene content
that retains its vitamin A botency even when stored for relatively  long
periods,

Sweet potato  flour meorporated in laying hen rations at the lovel
of 25, was found to increase vitamin Ain the volk (Ewing, 1951). How-
ever, Dwing (1951) found that adding dehydrated sweet potato at higher
levels was associated with lower ege production The chemical COMpOsi-
tion of the dried gweet potato is : 4.9 % crude protein, 0.9%, ether extract,
3.3% crude fiber and 77.0%, NFE. TIis vitamin A activity averages 53667
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1U/Ib (Norrison, 1959). Tillmann and Davis (1943) found that sweet
potato meal could be used as 20 to 25 4 of the mash mixture and replacs

carbohydrate feeds in cheick rations.

It was thought that swect potatoes can be used as a source of carbohydra~
tes ready to use, which may be of benefit for broiler production especially
in the finishing stage. The sugars in it may sive a good taste for the bro-
iler meat. In the present work, sweet potato was added to the ration at
2 levels at the expense of corn. The effects of adding sweet potato on the

growth of chicks, feed efficiency egg production and general performance:
of chicks wag studied.

Experimental Procedure

Experiment 1

Two hundred l-week-old Fayoumi chicks were used in this experiment.
Chicks were randomly divided into 4 groups, each group was reared and
raised in a separate room fitted with electric heaters. Chiickly were indivi=
dually weighed at biweekly fntervals. Experimental diets (Table 1) were
offered at l-week old and throughout the experimental period. The varia-
tion in composition of the diet shown in Table 1 are indicated as followk :

Group 1 : White corn was used as the source of carbohydrate ; vit A was

supplied in the synethetic form at the level of 1100 1.U. /kg
diet.

Group 2 : Yellow corn was used as a source of both carbohydrates and
vit A activily.

Group 3 : half the amount of the white corn was replaced, on dry matter
basis, by fresh sweet potato added to the diet daily.

Tn this group sweet potato was used as source of carbohydrate as well!

as carotene.

Group 4 : Threefourth the amount of white corn was replaced by fredh
swect potato.

THe replacement of corn by fresh sweet potato wak made on dry-matter
basis. According to Norrison (1959) total dry matter of frekh sweet potato
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Therefore when sweet potatoes

and corn is 31.8 and 87.0% respectively),
tdded as

replaced 22.59% of the formula or (50 %of the corn) it was
225 x —:)? = 615 g to each 100 g of the

1175 g of fresh sweet potato was added the ration 4 where sweet potato
replaced 75 %, of the corn (or 33 °, of the formula).

ration 3. Similanly,

Feed and water were offered adlibitum, Records were kept of mortality
rate and feed consumption. Data of body weight were subjected to analysis
of variance and according to Snedecor (1959} Organleptic tests were done
on the meat of the 13 weeks old chicks.

TABLE. Compegsition of the experimental rations (Exp. 1 &2).

{ Experiment | Experiment 2

Ingredient - [
|‘%‘2;|%|%ilx!%in"“/;
| |
—— = = S P _‘_ S— |_ !_,‘ [——— I
White corn . . . . . . . . | 45 ‘ — | 22.5| 12 | 585 | — | 27.5 13.5
Yellow corn, . . . ... .. | - 45 | - | — | — ‘ 55 - | -
Fresh sweet potato . ., . . . . - ‘ 22.5 33 ‘ — | — [ 27.5! 41.5
Horse beans . . . . ... . e | l‘ 14 14 |‘ 4| 1 | 14
Decorticated cotton-seed meal / 20 | 20 | 20 20 i 10 | 10 ‘ 101
‘Wheat bran . . , , ... .. | 10| 10 i. 10 w ;10 e ‘[ 10 |10
Dried skimmilk, . . . . . . . | 4] 4 4 | 4 ( 2 ‘ 2 22
Fish meal . . . . . . . ... e | 4 |4 | 4] 4] &1 4 | 4
CaCO, . oot I || 1| 1l 1] 2| 2 = s
Bone meal . . . ., .. .. ! 1 | 1 1 | 1 IEII 2 [ 2 ] 2
NaCl ... ........ | 0.5 | 0.5\ 0.5 05 0.5 0.5 0.5 0.5
Mineral mixture . . . . . . . { o5 o5 osl o3 os 0.5 0.5 0.5
Vit A (LU fke). .. .. L \ 2{)(}0' T P . i so00 | = i .
Vit D, (ICU/kg) . . . . f moo! 1000, 1000| 1000! 2000 2000 2000 il 2000
Dried veast . . . ., . . . .. || 0.25| n,zsi 0.250 .25 o.:sl' 0.25 0.25, 0.25
| |
Egypd. . Anim, Prod.,, 14, No. 2 (h74).
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Experiment 2

Tn this experiment, the effect of adding fresh sweet potato on egg pro-
duction, fertility and. hatchability was investigated, Fourty cight Fayoumi
hens at the second year of laying were used. Tour cocks were kept with, the
hens. All birds were fed for 3 weeks on a diet deficient in vitamin A to
exhaust the vitamin A storage of the esperimental birds. Birds were then
divided into 4 experimental groups as shown in Table 1. Records were
kept for cgg production during the experimented period (70 days). Fertility
and hatchability of  eggs was determined by incubating the eggs produced
every week, Analysis of variance was perfermed in data of egg numbers and

ogg weight.

Results nnd Discussion

Average body weight at the end of the experiment was 803.3 |- 171.2, 9.7
- 174.6, 686.4 - 176.4 and 780.0 109.5 ¢ for group 1 (synthetic vit. A), group
2 (yellow corn), group 3 (22.5 mveet potato) and group 4 (33% sweel potato)
(Table 2). Considering the average body woighit of group 3 (22.0% sweet potato
as 100 the other threa group would be (117.03. 113.59) and 114.64 respectively.
Yellow corn can provide the chick with enough vitamin A activity to support
growth up to 13 wecks of age. Although the chicks fed yellow corn werel 37 less
in their linal body weight than group fed syathetic vitamin A, this difference:
was not clear. Also, it may be noted that yellow corn supplies the ration
with vit A activity comparable to that of ration 1 {1100 LU/ kg ration).

TABLE 2. Average bBody weight of the four groups of chisks.

Are in weeks Group [ g Grosp 1T Group T Group TV
—_— e — - =iy | === SREEIe
| | |
|
0 1 33,094 5.9 34,93 3.9 33,97 4.9 34,9441 3.6
| |
2 3 104.074| 22.1 96,56+, 15.% 51,58+ 21, I‘ 3. 764 15.1
4 5 234,174 37.1 217.44+| 502 192.58%| 49.6) 241.00+ 5.6
G g 393,964 64.6, 360,83 9.6, 224,194 70.4  383.00| 54.4
| |
8 a 534,914 85.6| 508.694 83, ol 299,35 2808 499,804 73.4
|
10 11 665,50+ 130.8: 620,40+ 146, 589354 1008 60[).()Si| 93.1
|
12 13 803,26+ 171 2| 779. 724 1?4.0‘ 686,454 | 176.4 780.00j;|109. 3

- Standard deviation
value ; belween groups = 3,227 {signilicant).
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Table @ shows that the average body weight of group 3 (22.5% sweet
potato) was lower than that of group 1 (synthietic vit A}, this difference being
14% is a quite great difference, On the other hand average body weight of
group 4 (33% sweet potato) was only 3% lower than that of groun I which
mdicates that sweet petato could substitute the corn for energy as well as to
provide enough vit, A activity to maintain growth of Fayoumi chicks up to 13
weeks of age.

Therefore, it may he concluded that freshsweet patato can be added to
rations of Fayouwl chicks at the level of 33%(replacing 75%0f the dictary corn)
but lower level of 25.5 % was not satisfactory. In this connection, Tillman
and Davis (1943) found that sweet potato meal could be wed to 20 —25%
in chick rations. The mea! of chicks at 13 weeks of age was ustd for organ-
leptic tests. The group that fed 33 9/ sweet potato showed the best taste.
This may suggest the using sweet potatoeg may favourate moeat quality of
‘broilers meat,

Zxpertment 3

As shown in Table 3, egg production was the highest in group 1 [Synthetic
Vit A indicating that yellow corn group 2) and 27.5 %/ sweet potato (group 3)
are inadequate in supplying the ration with encugh vitamin A to maintain
satislactory ego production. Increasing the sweet potato in the ration form
275 the 41.5 %,. Increased egg producion from 544 to 66.71 % This i3 in
contradiction to findings of bell (1949) who reported decrease egg production
with increasing dehydrated sweet potato in the ration. However, this can be
explained on the basis that Bell used dehyrated sweet potato while in this
work fresh sweet potato was used.

TABLE 3. Egg production of the four grouns of hens.

Treatments
Ttems I e | I
! 2 ’ 3 4
. B _‘_

Fgg No. in 70 davs . . . .. ... .. 49.5 41,2 ‘ 37.9 ‘ 46.7
% Production: . ..., .. ., - T0.71 58.86 | 54.14 66.71
Av, Egg wtfperiod . . . ., . . ... " 45.9 47.2 ‘ 46,7 ‘ 46.7
Mass eggfproduction/period . . . . . T | 22 1944. 6 ‘ 1769.9 ] 2180.9

F value : Between treatments for ege number — 2, 88 * (Significant).
Between treatments for egg weight = 2.94* ( Sigaificant).

Bgypi. J. Awim. Prod., 14, No. 2 (1974).
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Average egg weight slightly lower in the group fed synthetic vitamin
A. Total egg mass (egg number in 70 days x averag egg weight in g) was
the highest in group 1 (synthetic vit a) followed by gp. 4 (5415 % sweet
potato). This indicates that sweet potato can substitute 25% of the corn
in the ration as well as supply it with encugh vit A activity,

Tertility was high in groups fed synthetic vit A or vellow corn while
was lower in the groups fed sweet potato. Hatchability was the highest -
group 2 (yellow corn) while it was reduced by 11.3% in group 1{ Synthetic
vit A). A further reduction of 254 %, was evident in group 3 (27.5% sweet
half that of the yellow corn group. This noticeable reduction in hatchability
and fertility percentages may be caused by a factor in fresh sweet potato
which warrent further research.

TABLE 4. Fertility and hatchability as affected by the treatment.

1 Treatments
Ttems |— = ———
1 s | s | a
Ferdilibty %0, o v v o o % o 6 o 0 50 w0 & & 83.0 85.5 S S 67.6
Hatchability %, from ferfile eggs . . . . 71.0 82.3 : 56.9 43.3
Hatchability % from total eggs . . . . . 58.7 70.4 42.2 33.1
Chick wt, at hatch . . . . . . « « - « . 29,4 | 30,3 30.5 29.4
| 1

In general, it is suggested that sweet potatoes can be used as one third
to the hatching results. The levels at which the sweet potatoes can be used
of the carbohydrate source at the rations without any harmful effects, irrespec-
tive to and the form it can be fed on it is a matter of question.

References
Castano, F.F., R.V.Boucher and E.W. Callenbach (1951) J. Nufr. 43, 131.
Eluchvem C.A. and V.E. Neu (1932) J. Biol. Chem. %%, 71,
Ewing, W.R. (1951) “Ponliry Nutrition™. South Pasadena, California,
Norrison, F.B. (1959) “Feeds and Feeding. The Morrison Publ. Co. Clinton. Towa.
Scott, M.L. (1961) Cienc. Vet. 6 (5 3} 309.
Snedecor, G.W. (1959)  “Statisiical Methods™. lowa State College Press. Ames, Towa.

Tillman, A.D)., and H.J., Davis (1943) La Agr. Exp. Sia. Bull 358, exp.  Sra. Rec. 89, U.S.
Fre and Poultry Magazine P, 431 (1943),

Eguypt. J. Anim. Prod., 14, No. 2 (1974).



LSE OF SWEHET POTATO IN CHICKENS RATIONS

235

gLty gedll Ao pp 3 CFL A § Bl floatet

+ u.a...’ﬂ

b Jlos s Cweas ¢ gl 5 aalud

B T B B R e R R
Gl cedd AU, T guelad JF GLAYL slang 353 e S cude
JENSEUEG AT S SUERTRYCH P S8 LU Oy g IHIFURRERG FPS [ CRTE1 P i S
USRS P £ AR PRWES | R SRS Ve | RS WSS LR YRERLYS [- S4 TR Y
T oenatasds Al 853 ode cwdi () pealall (e el LSl RSl
Szl v A b e gaian das e o oS o dial) B0 o
Sl O Loty dazmde gl Jamy o WML e padsdl) samadl
Al e dle L 3d)) ganadt el 3 oo Wbt e S

et e

Egyp!. J. dnim. Prod., 14, No. 2. (1974).



