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Abstract: The study pertains to the carcass traits of Khaki Campbell drakes which were reared at a commercial
farm in Eastern India. Khaki Campbell is a breed of duck known for superior egg laying capacity. The results
indicate that the drakes of the breed can be effectively fattened and used for meat purpose. The average weight
of the drakes in the study was 1456. ±172.65 and the dressing percentage were assessed to be 54.7%, which is
lower than the values for meat breed of ducks. The values for different carcass cuts too have been tabulated
along with that of the different no edible and edible giblets. The correlation studies indicate that most of the
traits  studied  are  significantly  correlated  with  carcass weight however non significant yet positive
correlation values were obtained between, however negative correlation with most of the traits was estimated
with lumber region.
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INTRODUCTION It has been estimated that there would be an increase

Khaki Campbell is one of the popular duck breeds projection  of  increase  in  demand  of 4.64, 6.11 and
developed from Rouen and Malaysian Indian Runner 8.42% over 2000-2020, for low, medium and high income
duck breeds, reared primarily for their superior egg laying groups respectively  [2].  Correspondingly  the demand
capacity. Ducks are traditionally raised by almost all for  meat  of  domesticated  avian species are also
household in rural parts of West Bengal (India). The state expected to rise by 3.68, 4.72 and 6.41% (over 2000-2020)
of West Bengal harbors the highest duck population for low,  medium  and high income groups respectively.
within the country [1]. The ducks are usually raised under It is expected that a  sizable amount of the same would
free ranging system with an occasional supplementary come from ducks. The figures  also  indicate  that there
feeding for the ducklings, brooding ducks and laying would  be  a  surplus  of  3.39 million tones of meat of
ducks. The most common form of supplementary feed is avian origin and 131.45 billion cases of eggs [2].
the table  scrapings and rice bran besides some amount Therefore,  it  is  expected that in the coming decades
of left over rice and sometimes even broken rice unfit for duck rearing would become more popular. It has been
human consumption. However, most of the ducks are observed that duckery can be a viable employment
allowed to fend for themselves in ponds where they find opportunity for the unemployed and members  of the
plenty of mollusks and worms. Khaki Campbell ducks various self help groups and farmers clubs  being
were introduced by the authorities of the Government of promoted by various organizations within the country,
West Bengal as they are better layers than the native furthermore eggs are easily sold and is a wholesome
breeds/ types. However, it has been observed that nutrient of animal origin for the children, nursing mothers,
practically the Khaki Campbell did not prove to be convalescents  and  those  suffering  from malnutrition
successful  under the present managerial system and and recovering from various ailments.
there are also reports where there were delays in maturity, However,  it  is  usually  seen  that  unsexed
age at first egg laying was prolonged and the numbers of ducklings are  supplied  by the hatcheries and even if
egg lay on an annual basis was at times equal to or less there  is  a  hatch a sizable (nearly half) of the ducklings
than the local ecotypes of ducks. are males, most of which are useful only for meat purpose.

in demand for eggs in India in the coming decades, the
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The  present  study  pertains  to the carcass traits of till prior to the first lumbar vertebrae, WTh), weight of the
Khaki Campbell drakes that were reared in a commercial lumbar region (the region from the first lumbar vertebrae
farm in West Bengal (India). till the region just prior to the first coccigeal vertebrae,

MATERIALS AND METHODS the  metatarsus,  Wds),  weight  of  the  breast  muscle

The study  was  conducted at BioDiverse Farming weight of liver (WLi), weight of the pluck (i.e. heart and
(P) Ltd., situated just outskirts of the state capital Kolkata. the accessory respiratory organs, WPl), weight of the
The ducklings were procured from State duck farm, gastrointestinal tract (WGi), weight of the oil glands
Government  of West Bengal, situated at Gobordanga. (WOg), carcass weight (WC). The values of the carcass
The ducklings were reared on a ration comprising of 70% traits were calculated on a percentage basis vis-à-vis live
maize, 5% broken rice, 15% soybean cake, 5% linseed weight. The breast angle before slaughter (BABS, in
cake,  3%  sunflower cake and 2% vitamins and minerals degrees) was estimated using a modified caliper and
(it was fortified further with L Lysine and DL Methionine). according to the methodology suggested by Macjowski
It was provided along with rice bran at a ratio of 90:10 and Zieba [3]. The correlations among the various carcass
(mash: rice bran). The ration was mixed with water and traits were calculated using Pearson’s correlation methods
given to the ducklings twice a day in plastic containers. and  the  significance  of the results were tabulated both
They were enclosed in a netted brooding house and had at 1 and 5% levels of significance.
access to water so that they would take a dip in the same.
After the ducklings were three weeks old and could RESULTS AND DISCUSSIONS
defend themselves they were allowed access to the water
bodies  for  some time every day,the duration of which The results pertaining to the carcass traits are
was increased gradually. The ration was changed to 80: 20 presented in Table 1. The results indicate that the range
(mash: rice bran) after they were one month old and later of  the  weight  at  slaughter  as estimated in the study
to 70:30 (mash: rice bran) after the ducks were around falls  within  the  observations of Ksia kiewicz [4], in
three months old. Both sexes were allowed free access to Khaki Campbell drakes. The average weight of the head
water bodies (pond) from 9 A.M. to 15:00 hrs. During this (in percentage basis) as obtained in the present study is
time  they had free access to mollusks and different in agreement with the results obtained by Omojola [5] in
insects and worms. They were housed in a netted Rouen and Pekin drakes. The weight after bleeding
enclosure during the night. During which they had free (WAS) as obtained in the study finds consonance with
access to drinking water. the results obtained by Omojola [5] for both Rouen drakes

The drakes were slaughtered at seven months of age. and Pekin ducks, the wide range of the WAS as obtained
The data pertains to forty five drakes which were in the study encompasses the values obtained by
slaughtered  at a time (as these drakes were surplus Omojola  [5] for Rouen ducks, Pekin drakes and of both
among the ones required for mating). The identified the sexes of Muscovy, indicating that the values as
drakes were separated an evening prior to the slaughter obtained in the present study are normal for Khaki
and were not provided with the evening ration. However, Campbell ducks as a whole. The weight of the blood lost
they had free access to drinking water. The slaughtering during slaughter (Wtb) as obtained is also within the
was carried out by severing the carotid artery and the range for Rouen, Pekin and Muscovy as obtained by
jugular vein. The birds were allowed to bleed prior to Omojola [5].
taking the carcass measurements. The weight of the skin (along with the feathers; in

The organs weights were taken on a digital balance percent terms) as obtained in the study are in close
with an error margin of 1 gram. The ducks were skinned agreement  with the results obtained by Ksia kiewicz [4],
manually and the measured traits were, weight before in  Khaki  Campbell ducks  reared  in  Poland, Farhat [6]
slaughter (WBS), weight of the head (WHd), weight after for  Pekin  ducks  raised on medium (21%) protein diet.
slaughter (WAS), amount of blood lost (weight of the The weight of the legs as obtained in the study finds
blood, Wtb), weight of the thorax (WTr), weight of the consonance  with the findings for Pekin drakes as
skin (WSk), weight of the legs (WLg), weight of the neck reported by Omojola [5], however the same author
(the region from the atlas vertebrae till the vertebrae prior reported lower values for the same trait in Rouen ducks,
to the first thoracic vertebrae; WNk), weight of the breast angle before slaughter and weight of the neck of
thoracic  region  (region from the first thoracic vertebrae Khaki   Campbell  drakes  is  less than the values obtained

WLu),    weight  of  the  drum  sticks (it  is the region of

(the pectoral muscles, WBr), weight of the testis (Wte),
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Table 1: Descriptive statistics of carcass traits of Khaki Campbell (Drakes), values in parenthesis indicate values with respect to live weight

Traits Minimum (grams) Maximum (grams) Mean ± SD

WBS 1220 1624.0 1456. ±172.65
WHd 72 78. 74.25±2.63 (5.09)
WAS 1169 1573 1391.25±186.06 (95.5)
WtB 17 140 64.75±52.66 (4.44)
WTh 1095 1501.0 1316 ±186.3 (90.38)
WSk 296 382 336.50±42.0 (23.11)
WLg 39 51 46.75±5.31 (3.21)
BABS
(DEGREES) 70 90 80.62±8.75 (5.53)
WNk 76 99 85±9.89 (5.83)
WTo 170 210 190±.18.26 (13.04)
WDs 220 261 237±.17.34 (16.27)
WBr 178 202 192. ±10.87 (13.18)
WLu 68 86 77.25±7.63 (5.3)
WTe .05 14 6.90±3.65 (.47)
WLi 28 62 47.5±15.3 (3.26)
WPl 35 39 37.5±1.91 (2.57)
WGi 137 201 176.5±28.95 (12.12)
WOg 17 48 32.25±16.01 (2.21)
WC 741 850 796.5±51.82 (54.7)

by Omojola [5] for Pekin and Rouen ducks and drakes, weather  in  the region Pingel [7] opined that there exists
however the values are within the range (on percentage a significant  temperature  by  genotype interaction in
basis) with that of the Muscovy ducks but drakes of the ducks, the  body weight showed a depressing trend in hot
being heavier than the ducks. The differences may be climate in comparison to the ducks reared in moderate
because the Khaki Campbell was selected for high egg climate. This  was  more important in ducks reared under
production and the other breeds (Pekin, Rouen and free range system (as was carried out in the present
Muscovy) are meat breeds. However the weight of the study) where there was a depress in growth and the
breast muscles (on percentage basis) was in agreement increase in average weight of the internal viscera that, can
with the observations of Ksia kiewicz [4] for Khaki be attributed to increase in the size of the same to digest
Campbell ducks and drakes. The weights of the breast the different external feed (mollusks, insects, algae,
muscle (on percentage basis) as obtained in the present worms, grass) which the drakes had access to.
study finds consonance with the results obtained by The results pertaining to the correlation values are
Farhat [6] for both Pekin drakes and ducks. presented  in Table 2. The results as obtained indicate

The  range  of weight as obtained in the present that WBS is P<0.05 with weight after slaughter (WAS),
study for  the  weight  of  the  pluck  (heart and lungs) weight of the thorax (WTh), weight of the legs (WLg),
and liver as obtained  finds  resemblance  with  the  results weight of the liver (WLi) weight of the pluck (WPl),
obtained by Omojola [5] for Pekin ducks and drakes. weight of the gastrointestinal tract (WGi), weight of the
However,  the averages for the pluck and liver as obtained testis (WTo) and weight of the carcass (WC) but it
in this study are higher than the averages obtained by is,obvious that the slaughter weight affects the carcass
Omojola [5] in Pekin ducks and drakes. The weight of the parameters  significantly, as is evident from the results
gastrointestinal tract (in percentage values) as obtained that most of the traits which are being influenced are
for  the  Khaki Campbell drakes are in close agreement those pertaining to weight of the giblets and not any
with the results obtained by Omojola [5] for Pekin and specific retail cuts in particular where as the overall
Rouen ducks and drakes. The dressing percentage as carcass weight is also significantly affected as is
obtained in the study are however lower than those expected. The results pertaining to the correlation
reported by Ksia kiewicz [4] and Omojola [5]. The low between WBS and WTo as obtained in the present study
values for the dressing percentage as obtained in the finds  consonance  with  the  observations  of Wolanski
study may be attributed to high temperature and humidity et al. [8]  and  Wilson  et al.  [9]  in  broiler  breeder cocks.
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Table 2: Correlation between different carcass traits of Khaki Campbell drakes

WBS WHd WAS WTh WSk WLg BABS WNk WTo WDs WBr WLu WTe WLi WPl WGi WOg WC

WBS 1 -.025 .96* .96* .78 .95* .58 .49 .94** .04 .48 .06 .31 .98* .96* .95* .82 .922*

WHd 1 .14 .13 .15 -.14 .57 .83 .07 .96* .47 -.85 .94 .112 .23 .282 .41 .143

WAS 1 .91** .91** .83 .53 .55 .99** .13 .71 -.2 .46 .99** .98* .95* .94 .992**

WTh 1 .92** .83 .52 .54 .99** .12 .71 -.19 .45 .99** .98* .95** .94 .993**

WSk 1 .55 .22 .39 .95* .03 .90** -.41 .43 .87 .84 .771 .94** .958*

WLg 1 .65 .43 .79 .007 .2 .31 .18 .88 .87 .883 .63 .761

BABS 1 .90** .42 .74 .15 -.16 .71 .57 .67 .758 .52 .440

WNk 1 .46 .89 .47 -.57 .94* .56 .67 .730 .68 .511

WTo 1 .03 .74 -.19 .39 .98* .95* .908 .93 .997**

WDs 1 .27 -.66 .91* .13 .26 .341 .33 .096

WBr 1 -.76 .63 .64 .64 .574 .87 .780

WLu 1 -.81 -.12 -.19 -.17 -.51 -.264

WTe 1 .44 .54 .584 .68 .458

WLi 1 .99** .97* .92 .975*

WPl 1 .9** .93 .957*

WGi 1 .89 .914**

WOg 1 .960*

WC 1

** P<0.01 level, * P<0.05

This may be because the larger the drakes there would be it  cover  and  the  area of the skin is also high, similarly
higher testis weight,especially those which are in peak the weight of the oil gland (uropygial gland) is more in
breeding  season,  however Pingel [7] observed adult  ducks  in  comparison  to  the young ones.
regression of testis size was observed by many However, negative correlation  was estimated between
researchers  in  avian species which were older, yet WSk and weight of the lumber region (WLu). The
having a higher weight, this may be attributed to low correlation  values  between  breast  angle before
production of testosterone. slaughter  (BABS)  is  (P<0.01)  with the weight of the

The weight of the head (WHd) is negatively neck region (WNk). The correlation between the WNk
correlated  with WLg and its relation with the weight of and  testis   (Wto)   is   positive   but   non  significant.
the drumsticks (WDS) is significant (5%). It has been The  Wto  is  correlated  (P<0.05)  with  Wli   and  WPl.
observed that the head of the drakes are usually bigger The  study  also  indicates that there is a P<0.01
than that of the ducks and so is the metatarsus and correlation with WTo and WC. The results further
muscles associated with it to take care of the territorial indicate  (P<0.05)   correlation   values   between  WDS
dominance in males. and  Wte.  The  results  pertaining  to   correlation

The values pertaining to weight after slaughter between  Wli  and  Wpl  is  (P<0.01),  while the same is
(WAS) is correlated (P< 0.01) with WTh, weight of the also  true  for  WGi  and WC but   at   (P<0.05).  The
skin  (WSk), weight of the testis (WTo), WLi and WC. results  as  obtained  in  the study finds similarity with
The values  are also correlated (P<0.05) with WPl and that  of Shahin [10] who also observed positive
WGi. The results pertaining to WTh and other body parts correlation  between  liver weight and weight of the
indicate that the same is correlated (P<0.01) with WSk, gizzard  and  heart  in Pekin ducklings. The weight of
WTo,  WLi,  WGi  and WC, while the same is (P<0.05) pluck  (Wpl)  was  assessed  to  be correlated (P<0.01)
with WPl. with the WGi and (P<0.05) with WC, Shahin [10] also

So the correlation values between WSk and WTo observed   positive    correlations   between   weight of
and  WC  is  significant  at 5% levels while the same is the  heart  and   carcass   weight   in   Pekin  ducklings.
true (P<0.01) for weight of the breast meat (WBr) and The  correlation  values  pertaining  to   Wgi  indicates
weight  of  the  oil  gland  (WOg). The relationship with that the values are (P<0.05) with WC. The results
the higher weight of the breast meat and skin can be pertaining to WOg also indicate a (P<0.01) correlation
obvious as the greater the breast meat the more area does with WC.
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