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The Endocrines Development of Ducks
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Dyvm.m-m*s-lm,, breed and sex dillerences were  studied in the
weights of duck endocrines.Pituitary highest relative weights
were observed in the voung ages. The Sudani ducks had the heay-
iest Pituitaries between the breds studied.  Also, thyroid relative
weight was high in the young ages which suggests the positive rela-
tionship of these two glands along with the thymns, with the rapid
growth at the young ages. This is due (o that the thymus showed
similartrend. However, the adrenals although showing large percen-
tages in the young ducks, yet their relative weights were high in the
adults. No noticable breed differences were observed in the three
last endocrines  except with respect to high relative Rouen’s thy-
mus. Sexes  were of almost the same endocrine size except that of
the thyroid percentage and-or activity which was greater in ducks
than in drakes.

Although avian endocrinology is the most advanced branch of Poultry physio-
logy, yet Mtle is known with respect to the developmental changes in the
endocrines [ ducks. The higher secretory activity in drakes compared with
ducks is suggested to be the cause of the heavier body weight of males than
femeles (Feber, 1955).  However, there are no appreciable differences in
pituitary weight of males and females of Pekin duck at ten weeks of age
(Faber, 1957). Species differencs are observed in thyroid weight, as the
thyroid weight of ducks was greater in relation to body weight than that
in chicken and turkeys (Biellier and Turner, 1950), No sex differences in
thyroid gland was observed in ducks at least up to found months of age
(Oakberg, 1951). There were no breed differences in the adrenals of ducks
up to the twelfth week of age (Oakberg, 1951).

Material and Method

Five males and five females at hatch and at 1, 2, 3, 4, 3, 6, 9 and 12
months of age of Pekin ducks and five females and five males of 12 months
old Rouen and Sudani (Native ducks) were available. They were reared,
managed alike and fed on a balanced ration. 1o eliminate the effect of
season, these ducks were hatched at one month interval and at the end of
the year all the ages were - available. One individual from both sexes from
each age group was examined every three days. The one day old duckl-
ings were all slaughtered at the same day. The endocrines were freed from
the adjacent ligaments and tissues and weighed  directly on appropriate
balance. Weights of glands relative to body weight were caleulated and the
data analyzed for I' fest.
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Results and Discussion

Age differences

Pituitary : Pituitary absolute weight increased steadily until the sixth
months of age, Subsequently no appreciable changes occurred onwards (Table
1). At hatch the highest relative weight of the pituitary was observed. A
sradual decrease occurrad at the subsequent ages until the fourth month of
age, then almest constant values were obgerved.  Age differences were
highly significant in pituitary relative weight (Table 2). It seems that the
anterior pituitary attains its maximum activity at the early ages. Also, it
coordinates with the peroid of rapid body growth as it secretes the growth
promoting hormones. However, the pituitary continues its normal function
in stimulating the gonad’s growth afterwards. 1t seems that the pituitary
exerts its action on gonads at earlier ages before sexual maturity although
it has a relatively small size at the time of sexual maturity attainment. Sex
Jifferences in pituitary relative weight wereé not gigmificant (Table 2).

Thyroid : The thyroid increased steadily in absolute weight until nine
months of age, then it decreased  slightly on the twelfth month of age
(Table 1). TIowever, the relative weight of the thyroid was very high
at the carly ages during the period of rapid growth, then decreased steadily
until it showed a slight increase on the ninth month. It seems that the
thyroid plays an important role in the early active growing peroid. Age
differences were highly significant in thyroid relative weights while sex
differencces were not significant (Table 2).

Adrenal - The adrenal gland increased steadily in weight as age
advanced, except for a slight reduction observed om the twelfth month of
age (Table 1). The highest relative weight of the adrenals was at hatching
then decreased gradually until the fourth month of age, after which no
appreciable changes occupred. The increased size and probably the activity
in adrepals during the early stages of life may be due to that the rapid
growth of the body during this period requires a corresponding high activity
in this gland. It secms that the later increase in the proportional weight
of the adrenal is associated with the increase in gonads size affer the attain-
ment of sexual maturity as the adrenal secretion of androgen like effects.
Age difference were highly significant, while sex had mno effect on the
proportional weight of the adrenal (Table 2).

Thymus : The thymus gland increased in absolute weight until the
gixth month of age after which an obvious depression was observed. The
highest relative weight was that at hatch, then almost constant and low
values were observed until the fifth month from hatching. Afterwards, a
gradual decrease occurred till the end of the experiment. In general, the
thymus reaches its magimum relative sweight in the young chick, while 1%
diminishes in size with the advancement of age until in the adult fow! only

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



BNDOCRINES DEVELOPMENT OF ‘DUCKS ig3

vestiges of it remain (Sturkie, 1954). Tt seems that thymus gland is con-
cerned with growth rate as feeding fresh calf thymus to chicks increagsed
theiy growth rate (Ross et al., 1953). Age ‘_dlffer'ence is thymus_ IWfal_ative
weight were highly significant, while sex differences were not significant
(Table 2).
TABLE 1. Average absolute and relative weights of the endocrines at different ages
(Weight in mg)

Miales | Females
i |
Ttems Age in months | |
AL Rel. wt. Wt. Rel.wt.
Pituitary . . . - At hallch . i g]l g {g
2 6 1.3 9 1.9
3 8 0.8 9 0.8
4 8 0.5 9 0.6
5 13 | 0.6 10 0.6
i3 | 14 | 0.6 13 0.6
9 13 0.5 1 0.5
12 13 0.6 14 0.7
ol . .| At hatch 14 35.9 9 | 23.7
Thyroid . « « l a6 i - | 3.7
2 29 6.1 36 Fin
3 56 5.1 83 73
4 88 5.1 89 57
5 120 5.7 84 4.6
6 151 6.3 ‘ 157 7.5
9 263 11.0 \ 229 19.7
12 157 7.8 146 7.5
At hatch 15 38.2 15 19 1
Adrenal . . . - - ) 2 I ey I 9
2 111 ] 23.2 100 21.5
3 242 ] 24.1 164 i4.5
4 188 10.8 162 10.3
5 255 12.0 149 8.2
6 272 11.3 216 10.3
9 308 12.8 306 14.2
12 248 12.4 231 11.9
| hatch 80 i 205 72 189
ThyfhliRices o » 2 =1 1 : 132 68 189 61
2 230 48 310 &7
3 1110 100 1360 120
4 1840 106 2200 140
5 2850 134 3700 205
6 1700 71 4190 200
9 485 20 426 20
12 462 | 23 386 20
| |
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TABLE 2. Analysis of variunce for the effect of age and sex on the relative weight
of endocrines.

liem | Source of d.f. i Mean square l F value
| | |
Age . 8 4361 72.13%%
Pituitary . . . . . ‘. Sex Lo oa 1 ! 173 | 2.86
i Interaction - ‘ 8 I 56 : 0.93
| . | !
| Agoi ¢ 5 5w ol g 627 36.76%=
Thyroid . . . .« . o Sex o .. | 1 ! 14 \ 0. 82
Interaction . .| 8 : 36 I 2.10%
| 1 |
Age. G 11 _'E 37.00%+
Adrepal . . . . . . . Sex. ..., .-E: 1 | 2 ! 4, 87%
| Interactoin . A I 0.37 ‘ 0.93
i| Age. a8 391 i 7.45% %
Thymus ... Béiv o v ow o e 1 | 72 i 1.37
| Interaction ‘ 8 4 78 1,48

% Highly significant

s

Significant.

Breed differences

The pituitary absolute and relative weights of the Sudani breed were
higher than the Pekin and Rouens (Table 3), and the differences were
significant, Different sexes had similar pituitaries. The average absolute
and relative thyroid weights were almost the same for the three breeds, The
fornales  exceeded relatively the ales in thyroid absolute and relative
weights. ‘The adrenal weight of Pekin was heavier than the others.  How-
ever, the relative adrenals weight was the highest for the Rouen. : The
adrenals size is larger in the light birds than in the heavy ones, which was
also found in chickens (Kamar and Mostageer, 1960). Breed differences
in adrenal percentage were highly significant, whila sex differences were
not.  The absolute and relative weights of thymus galnd of the Roven were
higher than the others (Table 3) and the differences were significant, while
sexc differerices were not. '
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TABLE 3.  Average absolute and relative weights in endocrines of different breeds and sexes.

i \ Pekin i Rouen | Sudani
| i {

Ttems ! Sex ‘ |
| Wt Rel, Wt Wi [Rel. Wt,| Wt ‘Re]. We.

Pituitary () . . .| Male ‘ 3 ooe |12 ‘ 0.8 25 (.0
| Female . .| 14 | 0.7 | 13 | 1.0 o | 18
Thyroid (). ‘ Male . . .| 157 , 7.8 90 | 6.0 i 135 | w7
| Pemate . .| 146 | ms | us | 9.1 | 132 ‘ 8.1

| | | |
Adrenal (. . . .‘Ma[c o) oms | 124 ‘ 4.8 | 240 ‘ 10.0

Female . .| 231 | 109 . i81 | 143 | 160 | O:8
| {
|
Thymus (*). . . | Male . i 462 | 30 ‘ 830 | s6 0 570 ‘ 240
| 1 ' ! .
Female . ‘ 386 ‘ 20,0 | 480 I 3.0 | 340 330

I value : (1) Between breeds = 4,59%*  Beiween sexes = 0.85
(2) Between breeds = 1.10 Between sexes == 7.32%
(3) Belween breeds = 6.43%*  Between sexes = 0.07

(4) Between breeds — 4,597 Retween sexes = 0.85
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