G, C. VAN DRIMMELI

APPENDIX.

A —THE INTRAPERITONEAL METHOD OF INSEMINATION.
(Tables 32 to 41.)

This appendix contains detailed data on the experimental and control inseminations and
matings performed on pigeons and fowls in the first series of inseminations.

The data are given in the sequence followed in the text where reference was made to the
corresponding tables, and as the tables are all descriptive and therefore not suitable for statistical
analysis, the basic figures on which percentages and other relative information are based, are
prominently stated, in order to show the scope and limitations of all data,

The environmental influences on the effects and results of the operations in fowls (see Part 6),
as well as the total and control results, are set out in Tables 32 (Appendix) to 36 (Appendix). Owing
to the limited space at the head of the columns, they have been numbered and a detailed consideration
of each is given here:—

Table 32 (Appendix), contains data in respect of the influence of environmental factors
on egg-production. Column (1) contains the short terms indicating the groups referred to
in the text [Part (6)], column (2) gives the figures of the number of cases considered in each line
and columns (3) and (4), show the volume of work on which the figures are based, including
the total times of observation in *‘ hen-days” and the total number of eggs recorded. The
“hen-day ” is a twenty-four hour observation on a single bird, i.e. three ‘ hen-days * may
stand for observation on one hen for three days, or on three hens for one day, or on one hen
two days, plus a second hen one day. Columns 5 to 8 only refer to those cases (76) on which
full data are available for a period of twenty-one days from the 10th day prior to insemination
to the 10th day after. The number of such cases is given in column 5. The cases in which
there was no change in production are listed in column 6 and where production was reduced
in column 7, but the cases showing more eggs in the ten days after the operation than in the ten
before are shown in column 8.

Table 33 (Appendix) supplies details in respect of the influence on fertility in the groups
with different environmental circumstances. The columns here give details on the number
of cases involved (column 2), the number of operations after which fertility was recorded,
(column 3) and that number of such operations where it was possible to determine the full
details of incubation (column 4), i.e. where the fertile eggs were definitely proved to have been
fertilized by intraperitoneal insemination, the difference between columns 3 and 4 must be
explained more fully, as it is due to the fact that not all fertile eggs hatched or developed far
enough to show up the characteristics by which the paternity of the chicks could be determined.
As it was possible that in several cases the fertility recorded might have been the result of
previous or subsequent inseminations by various methods, all doubtful cases had to be discarded
before proceeding with the analysis given in columns 5 to 10. The number of eggs set and the
percentage fertile is shown in columns 5 and 6 respectively. In view of the fact that eggs laid
within one day after insemination are not as likely to be fertile, as the eggs laid between those
limits, the inclusion of such eggs may be regarded as a confusing factor in the data in column 6,
and columns 7 and 8 are therefore inserted. Column 9 contains the average duration of fertility
in days, i.e. the period between insemination and the laying of the last fertile eggs.

Similarly Table 34 (Appendix) shows the information with regard to hatchability in the
same groups, the number of cases and the fertile eggs involved, being entered in columns 2 and
3 respectively (corresponding to columns 4 and 6 in Table 33). Chicks hatched, dead-in-shell
and dead embryos are given in percentages in columns 4, 5 and 6 respectively and as in columns
7 and 8 of the previous table the results for the period between 24 hours and ten days after
the operation are provided separately in columns 7 and 8. Column 9 here contains the average
duration of hatchability in days.

The data on effects of the circumstances or qualities of pigeon hens on the results
intraperitoneal insemination are set out more fully in Table 35 (Appendix), showing the basis
for the findings mentioned in Part (7) (a).

The information on fowl hens in connection with this aspect is given in detail in Tables
36, 37 and 38 (Appendix) respectively. The lines indicate the qualities exactly as they are
shown in the text and these tables again merely supply the actual figures forming the basis
for the report in Part (7) (b).

Similarly the type, shape and size of needle used for intraperitoneal insemination in fowls,
and the materials which came in contact with the semen used as reported upon in Parts (8) (a)
and (8) (b) are mentioned in Tables 39, 40 and 41 (Appendix) showing the figures used in the study
of the effect of these factors on the results of intraperitoneal insemination. g ~alymns
in correspond with those of Tables 32, 33 and 34 (Appendix) and reference >u  again

vv made to the last two lines of these tables for control information.
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ARTIFICIAL INSEMINATION OF BIRDS.

APPENDIX.

B.—THE FowL COCKS AND THE SEMEN SAMPLES USED.
(Tables 45 to 50 and 58 to 59.)

In this Appendix attention is paid to detail in connection with the fowl cocks and the samples
of fowl semen used in the present work, and it refers particularly to Part (1) (b), Part (9), and
Part (10).

List of Males.

The following is a short description of each of the fowl cocks from which samples were collected
by the modified method given in Part (1) (b), Experiment (2). The collections made by the methods
of Parker (1939) and Burrows and Quinn (1935, 1939) were not used to obtain samples for insemi-
nation.

(1) Number 6.—White Leghorn cock obtained from a commercial poultry farm at the age
of approximately ten months. Placed in a laying-battery cage for the full period during which
the four series of inseminations were carried out. The first six months he was kept outdoors, then
dubbed and indoors for two months and from then on remained outdoors.

(2) Number 14.—South African Black Australorp cock of high quality, loancd from a large
poultry farm for a few weeks only. This cock had shown poor fertility at the time.

(3) Number 18.—Barred Plymouth Rock cockerel obtained from a small stud-poultry farm,
bred from parents imported from Canada in their first season. Died after three months.

(4) Number 22.—Buff Plymouth Rock cock used straight from the fowl run of a small poultry
plant.

(5) Number 23.—White Leghorn cockerel very young, kept indoors in a laying-battery cage
and slaughtered after four months.

(6) Number 33.—Barred Plymouth Rock cockerel out of imported stock. Stolen after two
months in outdoor battery.

(7) Number 34.—Barred Plymouth Rock cockerel out of imported stock, loaned from a stud
farm for one month and kept in the outdoor battery.

(8) Number 35.—White Leghorn cockerel from the Onderstepoort poultry plant kept indoors
in a laying-battery cage for two months, then outdoors unti! 20 months old when he died from
diarrhoea.

(9) Number 36.—Indian Game cock temporarily kept for transit from one plant to another.

(10) Number 37.—White Leghorn Cockerel fro the Onderstepoort poultry plant, kept in
outdoor battery and slaughtcred after six months for  servations on the semen in the male organs.

(t1) Number 38.—Rhode Island Red cock kept in outdoor battery for six months.

(12) Number 44.—Barred Plymouth Rock cock loaned for three months from a stud-poultry
farm.

(13). Number 47.—Wyandotte cock from an urban poultry run ; kept in a laying-battery
cage for 16 months.

(14) Number 48.—S.A. Black Australorp stud cock loaned from a poultry farm for a few days.

(15) Number 53.—Barred Plymouth Rock cock from imported stock kept for 16 months in
the laying-battery cage out-doors.

(16) Number 55.—Rhode Island Red cock specially selected for semen production from a
large poultry plant and kept in outdoor cages for one year.

(17) Number 61.—Indian Game cock from a large poultry farm, kept in outdoor battery
for six months.

(18) Number 62.—Indian Game < Buff Rock crossbred produced from intraperitoneal insemi-
nation Number 47 in the first series.

(19) to (23) Numbers 63 to 67.—White Leghorn males loaned from the Onderstepoort poultry
plant during the fourth series of inseminations in the first month of the breeding season (July).
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ARTIFICIAL INSEMINATION OF BIRDS.

Biological Relations of Spermatozoa in the Hen.

Further detail, supplementary to that given in the text of Part (10) is set out in Tables <% and
59 (Appendix). Tablc 58 (Appendix) refers to 11 cases of simultaneous inseminations by d  rent
methods in the first series of inseminations completed and the following aspects have been con-
sidered :—

{a) The methods or routes of insemination,
() The donors of the semen used.
(¢) The amounts of semen used.
(d) The instruments employed in the case of artificial inseminations.
Heavy type is used to indicate the successful inseminations.
Table 59 (Appendix) is a more detailed summary forming the basis for the data reported in
the text (Table 59) and showing the scope (admittedly limited) of this part of the work, i.e. the total
number of tests recorded (simultancous operations are here taken as one case of insemination,

i.c., 230 inseminations are given as 186 cases of insemination) and the number of cases of proved
paternity in the first and third series of experimental and control inseminations.
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ARTIFICIAL INSEMINATION OF BIRDS,

Table 61

Interval between insemination and slaughter of Birds... .. Five minutes.

WOEHBEr - O BTt oo vmwsmais s avmsr pusia s s s 51,

Ageand Breed of Bird..........cooviiiiiiaiinnnen. W.L. Pullet.

Production historysol Bivdl s i ivms e oo Not laying.

[ Amount of Semen. ...... 0-4 c.c.
Details of insemination. . ... 4 Donor of Semen......... Cocks Nos. 6 and 35.
A [ Method of insemination.. | Per vaginam : 0-2 c.c. of
i No. 6.
Intraperitoneal: 0-2 c.c, of
No. 55.

Macioscopical ARdings. e vwnvr voneenn mommmrme s o Nothing unusual. ‘
1
|
\

Microscopical findings and

With Ringer’s | Dry film and

solution and f :
: Giemsa’s stain
ST | Capillary
Method of examination:— SEtBE (a).
| |
(1) Tniestinal SOMFACEsvosn vnnevn SeesaBgusnsG v — L ‘ X
[UPALYEES oo smsvurnsmininss vz X b
(i) Ovary............. { Large follicles........... X e
[ Small follicles........... b X
BB « v vmn ssmmens s 4 ! be
(iii) Infundibulum...... Cranial................. x | %
Maddles i o cowin S X — CD
[Candalias «om e sman o 4 - C —D
(451 711111 PSRN * ‘ %
(iv) Albumen region....<{ Middle.................. — | e
Candal. s s e & X %
CERI R b v wmmnmss o X g
(673 B E51 72111 L6 T — Middle..c.vvveeeennn.n. — —
Caudal........coonvnn.. % %
(vi) RS cnsnesnimas mmvmas e ov cama s 65 - —
CVIT) VBRI miomsumennons sommimms somsss o Gl s — X
Giil) Clogeas: sovms s qises v iavg & vamss ovEved — 4
209-210a 209-210b >
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Table 61 cont.

Summary of the Re

Two hours. Three days,
20. 30.
White Leghorn Pullet, White Leghorn Pullet.
In active production. Laid no eggs for twelve days.
0-5cec. e 0-3 cc.
Mixed semen from Cocks Nos. 47 and 53. From Cocks No. 37.
Intraperitoneal with glass syringe and coarse sharp, long Per vaginam with glass syringe.
needle?
Shelgesit;gg in uterus and encapsulated ovum in peritoneal Ovary: active and many Targs Tollicles:
| ,
With Ringer’ '
L o 8 S | Dry film with | Dry film with | Dry film with | With Ringer’s | Dry film with | Dry film with |,
n SDC"‘ l?ﬁa:n Carbol Fuchsin| Carbol acid | Giemsa’s stain | solution and Giemsa’s Nile-blue- '
a?cl::i on y and Eosin (b).| Fuchsin (c). (a). Platinum loop. stain (a). sulphate (d).
|
|
— — - - X X ¥
X b * X X X X
—, - — — i % ] e
e e 614 % X X %
= s == =g i g X X
++4+ + g X X == X
+td | ++ + X et = =
ol X et X X X ps
|
+ 00 0 X — — —
# % X 3 - b8 %
Frfet , 0 X X e = x
|
— i b4 ps X X X X
- - X - - X ®
X * X )4 e X %
= — % X A - X
X 74 X - - X
s X X X X X X
Legend :—
isimonins, snamssson. st S5 Not examined.
— e s s wes INOD SPETINALOZOA Seen.
L T - L Abnormal spermatozoa present,
00.. Abnormal spermatozoa frequent.
v s SRR Normal spermatozoa present.
= 209-210a 209-210b 209-210c —



Table 61 cont.

Results of Examination of the Genitalia of Nine Fowl Hens [or the Distribution and Presence of Spermatozc

Four days.
29,

White Leghorn Pullet.
Not laying.

1-0 cic,
Mixed from Cocks Nos. 6, 47 and 55.

Intraperitoneal with glass syringe, modified ** Holborn ™ sheep
inseminator and trocar and canula.

Six days.
60,

South African Black Australorp Hen.
Laid two fertile eggs: One chick from Cock No. 6
and one from Cock No. 61,

150,
Cocks Numbers 6 and 61.
Per vaginam with glass pipette.

Ovary active.

Ovary active but some follicles show atretic changes.

209-210c

{
¥ [l . With Ringer's | Dry film with | Dry film with . : Dry film with | Dry film with | Dry film with
‘Vl“; C(tjiz[?llllary solution and Giemsa’s Carbol- ;Wltt;c(tiie(x)[;ﬂlary Fuchsin and Carbol acid Giemsa's ¥
g [ glass pipette, stain (a). Fuchsin (b). ! : Eosin (b). Fuchsin (). stain (a).
|
00 e = — 4 x X X
o X X % % %4 X X
- — — — — .4
® ¥ ® b4 e b X X
00 00 X % >4 p X X
- . — — % > X X
s — b4 x C - = = X
00 00 — — = X
- — — —_ 0? % —
- — ® b4 >4 — X —
- — — — X X %4
X X X X ps X X X
— o R o — —_— x P
X ® 4 pd P4 ® pd X
i x —c — ian, — x ——
A X X X — e X -
X * X pd > w b4 X
Heode S 1 S e s Normal spermatozoa frequent.
e o Motile spermatozoa seen.
e linhiels Vigorous progressively motile spermatozoa seen.
| o Erythrocytes frequent.
Lo s S5 8 e wasmmmanns gos Lymphocytes present.
P coweniy vomn meva Polymorphonuclear cells present.
< 209-210b 209-210d =



Table 61 cont.

natozoa of Different Times after Artificial Insemination using Various Techniques for Collection of Material.

Six days.
59,

South African Black Australorp Hen. i
Laid four eggs, three were fertile and contained two Chicks from Cock No. 6, followed by one from Cock No. 61.

[:2 cc. Semen,
Mixed semen from Cocks Numbers 6, 47 and 61; 0-4 c.c. each.
Intraggritoncal with glass syringe, modified *“Holborn" sheep inseminator and trocar and canula.

Ovary active: Left oviduct slightly larger than right oviduct both fully developed, left fimbriae grasps smaller follicle

than right.
‘ e p e
Left Side. Right Side,
1 ; o0 | Dry film with | Dry film with | Dry film with . y Dry film with ‘ Dy film with A‘ Dry film with
Wlﬂ; c(t:.g%maw Giemsa's Fuchsin and | Fuchsin and Wlt}; C(tiigglllary Giemsa's | Fuchsin and | Fuchsin and
100 stain (a). Eosin (b). Eosin (e). * stain. Eosin (), Eosin (e),
N . S NN S ol
4 X % X X X ® 4
%4 X X % X % %
4 X e o 4 b4 X X
X % X % X X X 5
— b - — - % X X
C - X CE — X C— % CE — —
— X X % C— - X X
A s . >< it i — —
— X X % — % pe X
— X 5 X — X % X
- X )" X — P p e X
% — — X * 4 X x
— X g el — 7ol e b o
- — - % - X X P4
- x X * - % X X
* S X X P X X X
B 2 oot T i S Bacteria present.
T T Mucus strands frequent. .
T S e Cilia and bundles of cilia resembling spermheads frequent,
B oo vnoerssmma somincanm s o Epithelial cells present.
- 209-210c 209-210d 209-210e —-



Eight days.
24,

White Leghorn Pullet.
Laid four eggs, two were fertile from Cock No. 6.

1-0 c.c.

Table

Mixed from Cocks Numbers 6, 38, 47 and 53.
Intraperitoneal with glass syringe and modifiesd ** Holborn
sheep inseminator with trocar and canula.

Eleven days.

46.

1-0 cc.

Buff Plymouth Rock Hen.
Laid five eggs, three were fertile,

Mixed from Cocks Nos. 6, 47 and 35.
Intraperitoneal with glass syringe and long,
coarse, sharp needle,

Ovary active:

Many large follicles present.

Ovary active:

Many large follicles present.

|
With Ringsr’s | Dry film with | Dry film with | Dry film with With Capillary | DY, film with | Dry film with |,
solution and Giemsa’s Fuchsin and | Fuchsin and actio% y Giemsa's Fuchsin and
glass pipatte. stain (a@). Eosin (), Eosin (e), 4 stain (a). Eosin (4).
L - P X * E — E — E —
X X X x X o -
EL — e ¥ X X - —

X b4 ® % X - -

— X 54 X E — E — CE —
CO0? X 4 X +++ DC — DC —
cCOo? C— C— X Spctaceads DOO DOO
COG? C— X D — e DOO DCOO
COO0? be x — — —~ -

X p's — X D — X %

= b D— % D - — —

- x % % = X ¥

X X X X = = =

- X X X - X X

e —_ X X C- - -

— X 4 — C—- X 4

X X X X X X X

Not1e.—The slaughter of these birds took place over the period of about a year during which
the method of collecting specimens with the help of capillary action of very thin glass tubes was
evolved (see v. Drimmelen, 1945b). There was a marked difference between the time spent and
the methods employed in the case of these nine P.M. investigations,

—09_2]10d 209-210e

209-210f =



Table 61 cont

Eleven days.
46,

Buff Plymouth Rock Hen.
Laid five eggs, three were fertile,

1-0 c.c.

Mixed from Cocks Nos. 6, 47 and 35.

Intraperitoneal with glass syringe and long,
coarse, sharp needle.

Fourteen days.
45,

No.
1'0 cc.

and 55,

Buff Plymouth Rock Hen.
Laid six eggs, four were fertile from Cock
6.

Mixed from Cocks Nos. 6, 47, 53

Per vaginam per glass pipette.

G, C. VAN DRIMMELEN,

Interval.
No.

Age and Brezd.
Production.

Amount.
Donor.
Metho.

Ovary active: Many large follicles present.

to be fertile.

Ovary active; shelled egg in uterus proved

Macroscopical,

: . Dry film with | Dry film with : . Dry film with | Dry film with e
Wlt};c(t:ii%ﬂ]ary Giemsa's Fuchsin and Wltl'éc(tji%%]lary Giemsa’s Fuchsin and Mli&%;ﬁgﬁ'm]
* stain (a). Eosin (), . stain (a), Eosin (b). '
_ . — . S
|
E— . E — - % X Intestines,
X — - S — - ‘L
X — — E — — — Ovary.
b4 — - 0? X J
E — E — CE — CL — DC — cC—
+++ DC — DC — +++ 0? C — || Infundibulum,
el DOO I DOO CL — C— C— [
feinfeste DOO DCOO C— C— c—
D— X X C- - — Albumen region.
D-— — — — — X
— X X C - = e
- - — C—- - - Isthmus.
- x X X X X
C—- - e X - - Uterus,
C—- X e X - - Vagina.
X b 4 X X X X Cloaca,
g 209-210e 209-210f
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