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STMMARY
Two expertments were carmied out during one year to evaluate performance of growth and wmss
characteristics of local strains of Muscovy (MD) and Common ducks (CD) fed with dicts containing
sorghum. Tn the first teial ducks fed e Lbitum three cxperimental isoenergetic and isoproteic diets, wheve
the principal cereal components were cosn {diet A), com and high tannin sorghuen, HTS, (dies B), HTS (diet
(). In the second trial ducks fed ad liditum three experimental diets where sorghum based disti. wexe
supplemented with synthetic amincacids during starter and finisher periods (diet Al=corn; dict B1= low
tannin sorghum, LTS; dict 1= LTS and HTS). Individua! live weight and foed consumption per pen wat
recorded weekly and a sample from each group of duck was slaughtered at the traditionad age (11 weeks for
MDD and & weeks for CD) to recond 1he slaughtering traits.
Live weights of MD and CD fed with diet C were lower than live weights of birds fed with the other twn
diets (MD: 2053 g vs 3537 g vs 3000 g and CD: 1520 g vs 1805 g and 1738, P<.01).). Resuhs show that -
high concentrations of tannin recuce food intake, particularly in MD, aﬂ‘ectthepmdlmedﬁmnqaﬂ
staughtering traits ax breast muscles and increase skin with suborancous fat incidence,
Productive performances of MDD and CD fed with LTS and HTS-based diet (C1) did oot show any Iack of |
growth, probably for the amine acids additions. Only in MD fed with diet At and C} than in birds fod with
dict Bl higher values of RCC resulied. As regards RCC vield an higher incidence of breast muscles appeared -
in MD fed with diet Al than in group fed with diet C1, where it is possible fo recogmize a tendence to higher .
percentage of skin and a greater proportion of the other components of RCC, as wings, back and bone. As.
regards RCC rate in CD no statistical differences resuit for the principal component of RCC. g

INTROPUCTION
Betweenoermls“hlchgrmmdunngthehmmmnsorghmnmnmafthcmostmmngmawmr
It can survive to dry periods and gives good productions. For these reasons sorghum is one of the most
important cercal in the Developing Covntrigs, on accouni of its growing capacity in seovi-arid aress wlncll :
characicrizes the tropics and subiropics.
A great number of researchers (Guallieni and Rapaceini, 1990; Rigoni et ai., 1987; Lucberi and Caﬂaing,

1986, Elkin et al, 1978: Rostagno ct al.. 1973} s!ud:adthenumnonalfemmofm sorghum caltivars as -
a possible substsite for com in pouttry diets and Elkin et ab. (1990) provided some results on employment.of -+ - -

sorghum in duck feeding. It is difficult 1o compare the resnlts of the different feeding trials (Gualthear and
Rapaccini, 1990) on account of the vatiabitity of the chemical composition of the various cultivars, However -
the use of the sorghum shouid be dirited on account of the anii-nutritional effects related 0 ite tanmin
comcnt. In these last vears new low lannin sorghum lines has been sclected and new hybrids produced:
These new hybrids give simitar resylts to com in poultry feeding since sorghum is the most similar cereal o
corn, when tannins arg removed. Therefore this grain can be employed also in commercial diets. '

Italian straing of ducks were not submitted to specific genetic programs to improve their pu'fumlam
These ducks give lower performances of ducks bred in olher countries but are characterized by a reduced
content of fat in their carcasses and by a good rusticity (Paci et al.. 1992, 1993),

The purpose of prasent study was to evaluate the performance and the characteristic of the carcasces of
the Muscovy and the Common ducks bred in Italy and fed with diets contairing sorghum, .

MATERIAL AND METHODS

Two experiments were carried oul during one year: 136 Muscovy ducks males (MDD} and 212 Common
ducks fermales (CDX) were used in the first srial and 132 Muscovy ducks males and 223 Common ducks
females were used in the second trial. A2l the ducks belonged to local sirains and were not selected for
growth speed. The ducklings of each experiment, randomty chosen, were bred in 18 different pens, inside a
window-less poultry housc from one day to 28 days old (day-light: 231.:1D). At the age of 29 days the birds
were transfered (o open air pens. The density in each pen was 3 males/m? or 5 females/or®. In the first trial
docks fed ad libium three experimental isoencrpetic and isoproteic diets, where (he principal cerenl
compenents were corm andfer high tannin sosghuns (MTS), during starter and finisher periods {diet A=com,
dict B=comn and sorghum. diet C=sorghum) (1able 1). In the second trial ducks fed ad fbitum three
experimental diets where sorghum based dicts were supplemented with synthetic amimoacids during starter
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Table 1 - Diet compositions uscd in the Lst and 2nd trial,

FIRST TRIAL STARTER PERIOD FINISHEF. PERIOD
{1-42 davz) (43 days-slaught. ape)
Ingredient DIETA [ DIETB | DIETC | DIETA [ DIETB | DIETC
Corn, yellow grain % 69.00 36.50 - 73.00 31.00 -
Sovbean meal (44%} " 26.00 23.50 185 2000 16.00) 13.08
High-tannin Sorgum " - 34.00 T4 1K) — 36.00 FLEL]
Dicalcium phosphate " 1.50 1.50 1.50 1.50 1.50 1.50
Calcium garbonate " Lug 1,00 XL Lo 1.og 160
Sodium cloride " A5 13 15 30 30 30
4l.-methionine " 35 35 33 10 0 10
Lysine " - -—- - 10 10 10
Premix * " 14K} 100 Fixd 40 -0 .90
Wegetable oil " 1.00 2,60 3.5 1.00 .00 5.60
Calgwdated analysis
Metabolizable energy MIKg 1252 12,23 12,05 12.81 i2.77 12.57
Protein kY 1745 18.39 18.18 1557 15.50 1604
Fat " 354 4.20 335 372 536 691
Fibre " 382 393 196 358 36t 3
Ash " 572 576 5710 570 507 571
Methioning " 63 o 4H3 26 .26 26
Meth. +5yst, " R4t 90 89 A8 48 48
Lysine " 21 BB N 83 78 74
SECOND TRIAL [ STARTER FERIOD ] FINISHER PERIOD
Ingredient [ DIET AL | DIETB1 | DIET CI | DIET Al | DIETBI | DIET Ct
Corm, vellow grain 5 70,00 —— — 75,90 - -
Sovbean meal (44%) " 26.00 2400 22.00 20,00 12,00 16.50
High-lanmn Sorghum - — - 3600 -— —- 37.90
Low-lannin Sorghum " - 69.00 e - 75.25 380
Dicalcium phosphate " L350 1.50 130 150 1.50 1.50
Calcium carbonate " ity (KLY §.00 1.10 100 140
Sodium cloride " .15 A0 85 30 30 30
dL-methionine " s 50 65 10 As 50
Lysine 5 - - - A0 10 10
Premix ¥ " 1.00 i.00 JRLY .00 1.00 L.oo
Vegetable oil " - 2.0 2.0 — .50 34
Calculated analysis
Metabolizable coergy MIKe 12.30 12.21 17194 12.51 12.63 12.3%
Protein Y% 1802 17.96 18,32 15.72 1587 i6.06
Fat " 2.5% 418 4o H 274 4.81 518
Fibre " 385 i .60 15y 114 129
Ash " 573 6.41 648 30 5.56 6.84
Methionine " 63 6 i) 26 58 72
Meth.+cvs| " LU 104 147 49 83 95
Lysing ' K.l 45 77 85 ¥k i)

* Per kilagram of dict: vitamune A 8.000 1U. cholecalciferel 2,000 1U: vilamin B1 1.5 myg: tiboflavin 3 mg:

vitamin Bé 1.5 my: vitamin B12 15 pg: D-u-tocopherol acclate 7.5 IU: menadione sodium bisullitc 1.5 mg;
niacin 25 mg. D-paniothenic acid § mg: choling chloride 500 mg: Co 2 my: Fo 30 mg: 1 L4 mg. Mn 80 mg;
Cul.5mg Zn 30 mg: BH.T. 50 mg.
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and fnisher periods (diet Al=corn; diet Bl= low tannin sorghum, LTS; diet Cl= low and high tarmie
sorghum) (table 13,

Individual live weight and feed consumption per pen was recorded weskly. A sample from cach groop of
duck was slaughtered at the traditionat age; 1! weeks for MD and 8 wecks for CD. The ducks were
electrically stunned {200 V per 5" then bled and dry-plucked. The ducks wer: dissected and the following
trails were weighed: dry-plucked and bied carcass, neck with head, piblets, ptzzard, liver, ready to cook
carcass, abdominal fat, After 24h cooling (he following traits were weighed: ready o copk carcass, legs, skin
wilh subcutanecus fal and breast muscles. Data were analysed by variance analysis 1o test the effect of diet
within the different category of duck (Wilkinsons, 1988).

RESULTS
Live weights, feed intake and feed conversion ratios (FCR) of the MD fed with different diets in the two
experiments are shown in wble 2.
In the first trial tive weights of MD fed with diet A were significant Mghﬂrthanlntwughﬁnfhudsf:d

with the other two diets: between these last two groups, the group fed with the dict contaiming com and HTS,. . ..
showed betler live weights than ihe group fod the HTS-based diet (3537 g vs 3000 g and 2053 g respectively,

P<.01). The lowsst live weights and the lowest feed consumption performed in group C resulied in- the

highest FCR than thosc observed in the groups fed with dict A and B (4.2 vs 3.0 and 3.3, respeuiwly

P<.01). In the second trial, where corn-based dict (diet Al). LTS-based diet (diet BY) and LTS and HTS-
based diet (diet C1) were provided, productive performances of ducks did not show significant differences.
The greater aminoacids additions in both sorghum-based diets Bl and C1 than in the conirof dict (A1) may
cxplain these resuits.

Productive performances of the Common duck fed with diets employed in the iwo trials are reported i
tabic 3.

In the first experiment, birds fed with diet A and diet B sbowed live weights similar and stgmﬁm
higher than tive weights of group fed with dict C (1805 g and 1738 g vs 1520g; P<01). No significant -

differences were observed for feed intake and FCR between groups. Also in the second trial the different-

diets showed a significani cffecs on live weight of Commen ducks, Birds fod with diet C1 showed a better:

growth than the group fed with diets Al (2076 g vs 1962 g regpectively, P<01) and the lﬂmm.l .

probably due to the greater amount of aminoacid additions.

In table 4 the slanghtering traits of Muscovy ducks at the traditional age are reported in !datlomhyu .

the different diets of both cxperiment.

[n the first trial ready-cook-carcass did not show significant differences between groups, cven if ducks M o

with diet C provided the lowest valuc (60% vs 62% and 62%?}. In birds fid with diet C the breast nuscies

incidence was significantly fower than in the others two groups {14% vs 17% and 18%, P<.01) and skinwith:
sulx fat licd o higher proportion than ducks fed with diet A and B 21% vs 19% vs 17%, - -

F<.01} In the s¢cond (rial higher values of RCC resuited in ducks fed with diet Al and C1 than in birds fod-

with diet BI (63% and 63% vs 62%. respectively, P<.05). As regards RCC yield an hipher incidence of” .

breast muscles appearcd in group fed with diet Al than in group fed with diet C1 (19% vs 13%, pagsy
where it is possible to recognize a tendence to higher percemtage of skin wdagwmpmpumwnﬂhm!ﬂ'
components of RCC, as wings, back and bone.

The data related to (he effect of different dicts on slaughtering traits of CD are shown in table 5.

In the first triat breast muscles proportion was higher (P<.01) in ducks fed with diets A and B (11%&6
12%} with respect to birds of dict C (7%). while the skin with subcutaneous fat and sbdominal fat were

superior in diet C than dict A and B (35% vs 28% and 27%, P<.01; 3% vs 2% and 2 %, P<.05, respectivedy). -
In the second trial the principal component of carcass did not show significant differcnces while kg

proportion resnited fewer and abdominal fat was superior in diet Cl than in dist Al (9% vs 0%, P<01;
1.5% vs 1.1%, P<.05).

THSCUSSION

The carried out trial gives an experimental contribution fo the knowledge of the effect of sorghwm an
productive performances and staughtering traits of ducks. As regards the productive performances the ooty

confirmed the equivalent nutritive value of comn ard fow tannin sorghum supplemented with synthetic’
aminoacids based-tiets and the possibifity 10 employ corn or kow tannin sorghum with high tannin su!gllnm-‘
bascd-dict in duck.

These results show that high concentrations of tannin reduce food intake, particularly in MD, m

depress growth in both species as it was observed by Chang and Pulter (1964), Rostagno ef al. (1973), and'

Armstrong et al. (1974) in chicks. Leg abnormalities characterized by an owtward bowing of the kegs, whose




etinlogy was investipated by Elkin ¢ al. {1978}, appeared alse in few ducks of our experiment. Furthermore
the dietary addition of aminoacids seems to improve productive efficiency in birds,

As regards the slanghtering traits & clear and significant effect of employment of high lannin sorghum
based diet affects the principal component of RCC. the breast muscles, when Ihis is wsed alone and without
suitable aminoacid addition.
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Table 2 - Muscovy duck: productive performances of the st and 2nd irial in (period 1-77 days).

FIRST TRIAL
DIET A DIET B DIET C
n=45 n=46 =45
X *+ o X X +* o
Live weight (g) I53TALF12 300081423 2053CH307
Feed intzke (g/day) 136at2 2 127ab13.5 111b43.9
FCR 30B+20 33B+.09 12A+26
SECOND TRIAL
DIET Al DIET Bl DIET C1
n=Hi n=i5 n—43
x0T X o= x t oo
Live weight (g) 3353225 31141754 13544237
Feed intake {p/day) 1524906 1492392 14R8+6.39
FCR 15515 2.3+.09 3.54.15

Values with different letter in row (A, B. ) are significantly differend (p<.01) and (a. bj are significamly
dilfcrent {p< U5) within each trial.

Table 3 - Common duck: productive performances of the st and 2nd trials in {period 1-56 davs).

FIRST TRIAL
DIET A DIET B DIET C
n=64 n—71 n="}
Ao L § x
Live weight (g} 180544163 17384271 1520B+177
Feed intake (g/day) 9RE5.6 21478 82457
FCR 32400 1AL 0R 14+ 1K
SECOND TRIAL
DIET Al DIET Bl DIET Ci
n 75 n=7% n=75
x o x T a L= s 3
Live weight (g) 1962B+194 1976 AR 198 AiTe AT 1RO
Feed intake (p/day) 125443 121130 121195
FCR 3.7H06 3.5L02 1332

Values with different letter in row (A, B) are significantly different {p<.01) within each trial. '::_'
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Table 4 - Muscovy dicks: stanghiering traits observed in the Ist and 2nd trials {77 days old).

{4

FIRST TRIAL
DIET A DIETB DIETC
i Xt o x a0 X + o
Live weight E 45 3683113804 3433212648 2569+215.7C
Ready-Cook Carcass Hlw. 45 62,2139 61.941.73 5974212
Abdominal Fat " 45 149437 1 9+.64 1.7+.61
Skinwith subeut. fn % RCC 30 18.9+1 22AB 17.3+1 788 21.241.72A
Breast muscles - 30 17251 224 17851 83A 13.5+1 438
Leg - 30 10.7£.59 102483 ) 103464
SECOND TRIAL
DIET Al DIET B1 DIETC1 -
il x ta x t o x tc
Live weight g 45 346011762 3430£156.6 I35BLI?6.1. .
Ready-Cook Carcass S%lw. 45 62441 29a 61841290 628+87a
Abdominal Fat “ 45 1.0+.31 1.2+ 30 13431
Skin with subcut. fat % RCC 45 16,4£1.99 17.1+1.96 17.0+1.89 - -
Breast muscles " 45 19.4+1 32 18.1+% 73ab 17.8%1.470
Leg " 45 104+.39 10.3+.45 10.5£97

Values with different letter i row (A B, O} arc significantly different (p<.01} and ¢a, b) are slgmﬁamty
different {p<.05) within cach (rial

Table 5 - Comnwon ducks: stauphtering wraits observed i the Ist and 2nd 1rials (56 days old),

FIRST TRIAL
DIET A DIET B DIETC
n Xt o X t o Xt
Live weight 2 1 1806461 8A 18074+78.5A 152148538
Ready-Cook Carcass % lw. 46 56.5+2.37 559£1.78 55.1£2.16
Abdominal Fat " 46 22+ 57b 2 1+ 50b 33+.65a
Skin with subeut. fat % RCC 30 27142928 26.613.21B 349£2.08A
Breast muscles " 30 11.241 46A 11942 T4A T.4£1.4B
Leg " 30 10,9+ 70 105+ 80 2.5+.76
SECOND TRIAL
DIET Al DIET Bl MET Ci
n L ] x t o xto
Live woight g 45 18891153 1 189341459 19661158.3
Ready -Cook Carcass % 1w, 45 ST+ 77 58.141.70 58.241 56
Abdosninat Fai . 45 1.1£35b .4+ 46ab 155
Skin with subcwt. fat %RCC 45 1371250 26,543 .24 26.413 24
Breast muscles " 15 15.541.76 15.1£1.407 16.1+1 53
leg ! 45 9.6 604 9.2+£.71AB £.70+ 6TH

Valoes with different lelier in tow (AL B) arc significantly different {p<.01) and (a. b) are significanily
different {p=<.03) within each trial,
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G.Paci et

Can you recommend & it for the content of tannin in the diet? How is the effect of annin on
st tagte?

At present lime it is not possible to suggest the higher mit for tannin content in duck diets, We can
only affirm thai it is possibic to use a high tannin sorgham in duck diets Kl the level of 35%. OF course
the use of HTS tn the dict redoce the AA availabillty 50 that the A4 conteat of the diet must be
increased.

Begarding the meat taste no change was noted by 6 judges on roasted meat. The only characteristic of
the carcasses of the ducks fed with sorghum ingtead of maize was the colourless of (he skin and the far.

What i the cavse for bowing legs?

‘There iy no certain cause but only iwo hypothesis on the action of annins:

the first hypothesis (according to Giles, 1980} is that the cbserved Teg abnormulisics may be related to
the mineral dapogition and or the colfagen formation wilh wannins acting on cither the digestive tract or
directly on the bone tissus.

the second hypothesis (according @ Elkin. 1978) is that tanning ¢an caose an aharation of (he arganic
mudrix of the Bones,

Both hypothesis arc based on the results observed in poultry feeding trials and on physiological
considerations based on the fact that the reduction of AA availability is always linked with a generat
reduction of the availability of minerals (2.2. P} and micro elements (s.g. Fo and Cu).
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