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APPENDIX. 

A.-THE INTRAPERITONEAL METHOD OF lNSEMlNATJON. 

(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 (I) 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 lOth day prior to insemination 
to the lOth 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 fuli 
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 of 
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. The columns 
again correspond with those of Tables 32, 33 and 34 (Appendix) and reference should again 
be made to the last two lines of these tables for control information. 
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ARTIFICIAL INSEM INATION OF BIRDS. 

APPENDIX. 

B.-THE FOWL COCKS AND THE SEMEN SAMPLES USED. 

(Tables 45 to 50 and 58 to 59.) 

[n 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 pa rticularly to Part ( I ) (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 ( I ) (b), Experiment (2). The collections made by the methods 
of Parker (1939) a nd Burrows and Quinn (1935, 1939) were not used to obtain samples for insem i
nation. 

(I) N umber 6.- White Leghorn cock obtained from a commercial poultry farm at the age 
of approximately ten months. Placed in a laying-battery cage fo r 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, loaned from a large 
poultry farm for a few weeks only. This cock had shown poor ferti lity 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 lay ing-battery cage 
and slaughtered after four months. 

(6) N umber 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 indoo rs 
in a laying-battery cage for two months, then outdoors until 20 months old when he died from 
diarrhoea. 

(9) N umber 36.- lndian Game cock temporarily kept for transit from one plant to another. 

(10) Number 37.-White Leghorn Cockerel from the Onderstepoort poultry plant, kept in 
o utdoor battery and slaughtered after six months for observations on the semen in the ma le organs. 

( II) 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-po ultry 
fa rm. 

(1 3). Number 47.- Wyandotte cock from an urban poultry run ; kept in a layi ng-battery 
cage for 16 months. 

(14) Number 48.- S.A. Black Australorp stud cock loaned from a poultry fa rm for a few days. 

(I 5) Number 53.- Barred Plymouth Rock cock from imported stock kept for 16 months in 
the laying-battery cage out-doors. 

(J 6) Number 55.-Rhode Island Red cock specially selected for semen production from a 
la rge poultry plant and kept in outdoor cages for one year. 

(J 7) Number 61.- Indian Game cock from a large poultry farm, kept in outdoor battery 
for six months. 

(18) N umber 62.- Jndian Game X 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 t he breeding season (July) . 
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G. C. VAN DRTMMELEN. 

Semen Examination. 

A record of the examinations and tests to which some semen samples were subjected is set 
out in detail in Table 45 (Appendix) wherein the number of samples submitted to each testing method 
is shown in a separate column followed by the calculated average result in the next column. As 
mentioned in the text in Part (9) (b), the collections have been grouped in separate lines in-respect of 
age of the bird and season during which collected, because they were nor made at the same time 
but were distributed over a number of years. 

Fertility Tests. · 

Fertility tests are mentioned in the last columns of Table 45 (Appendix). For a detailed 
analysis of the results in the first series of inseminations· (117 intraperitoneal and 73 controls); 
Tables 46 to 48 (Appendix) were compiled. An individual comparison (lines a to I) is given, as 
the number of birds involved is small and the controls available are given below (insemination 
per mginam lines a to f). For purposes of this analysis every sample of semen inseminated is con
sidered as a case of insemination, e.g.· where semen of three males has been mixed and given in one 
operation this is reported as three cases. 

In Table 46 (Appendix) columns 1 to 3 contain the particulars of the cocks from which semen 
was collected. Column 4 gives the number of times hens were inseminated with semen from each 
male. Column 5 shows in which number of cases of inscmina1ion eggs, which could he incubated 
were obtained. Column 6 shows the percentage of such cases in which fertility was proved aftn 
insemination. The fertility referred to here was, however, not in all cases proved to be due to the 
semen of the particular male, as in somt: cases other semen. was inseminated simultaneously or 
previously or later. Only where chicks developed far enough, to determine the paternity of the 
embr ·o, was it possible to decide whether fertility had resulted from the particular semen or not 
Theca es are analysed in columns I to 10. Column 7 contains the unidentified group, i.e., in which 
the paternity of the embryos could not be determined. Column 8 shows the number of cases in 
which the sperms of the relative cock were unsuccessful in fertilizing any eggs when in competition 
wit h the sperms of other cocks present in the hen at the same time. This means that they were 
superseded but it must not be taken as proof of their inability to fertilize eggs, which they might 
have done, if no other sperms had been present at the same time. Column 9 gives the number of 
times that the sperms of the relative cock definitely succeeded in competition with the sperms of 
other males present in the hen at the time, i.e., all the fertile eggs developing far enough to determine 
the presence of characteristics inherited from the father of the chick showed characteristics of the 
relative cock only. Column 10 contains the successful insemination with pure semen of the relative 
cock. The fertility obtained from each male is analysed in Table 47 (Appendix), which is comparable 
with Tables 33, 37 and 40 (Appendix); in this Tab.le 47, columns I and 2 correspond to the li rst 
two in Table 46; column 3 to column 4 in Table 46 and column 4 to the sum of columns 9 and tO 
in Table 46. Column 5 contains the total number of eggs set after these inseminations and col umn 
6, the gross percentage fertile. Column 7 shows only those eggs laid in the first ten days after 
insemination and thus a better comparison can be drawn from the percentage of these eggs which 
wcr~ proved to be fertile, as shown in column 8. <:;olumn 9 gives the average number of days between 
insemioation and the laying of the last egg which proved to be fertile . 

ln Table 48 (Appendix) an analysis of the hatching results obtained from cocks used in the 
first series is shown on similar lines. Columns I to 4 are the same as in Table 47 (Appendix), but 
columns 5 to I I are comparable to columns in Tables 34, 38 and 41 (Appendix). 

Column 5 gives the number of eggs proved fertilized by sperm from the relative male. 
Columns 6, 7 and 8 contain the gross incubation results in percent}lges. 
Column 9 shows the number fertile in ten days after insemina{ion and the hatchability 

percentages of these are given for better comparison in column 10. 
Column II shows the lengtli of the period between i.nsemination and the laying of rhe l~st 

egg which hatched . 

Dvslige of Semen. 

The dose of semen used for insemination varied only slightly in the first series of inseminations 
but in the third series some very large doses were given. Out of the total of J 79 intraperitoneal 
inseminations I II could be tested as the rest were either done with semen stored longer than 30 
minutes (3 I cases) or with diluted semen (24 cases) or the sperm in the semen were superseded by 
sperm introduced with other methods of insemination. Also in a number of cases simultaneous 
inseminations by the intraperitoneal method were taken together as one case, taking the total amount 
of semen injected as the size of the dose given. The results are set out in Tables 49 and 50 (Appendix), 
in the same way as previous data on fertili!Y and hatchability [Tables 33, 37, 40, 47 and 34, 3R, 4 1, 
4R (AppendixYI. 
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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 ( I 0) is set out in Tables 58 and 
59 (Appendix). Table 58 (Appendix) refers to II cases of simultaneous inseminations by different 
methods in the first series of insem inations completed and the following aspects have been con
sidered :-

(a) The methods or routes of insemination . 
(b) The donors of the semen used. 
(c) The amounts of semen used. 

(d) The instruments employed in the case of a rtificia l inseminations. 

Heavy type is used to indicate the successful inseminat ions. 

Table 59 (Appendix) is a more deta iled summary forming the basis for the data reported in 
the text (Table 59) a nd showing the scope (admittedly limited) of this part of the work, i.e. the total 
number of tests recorded (simultaneous operations are here taken as one case of insemination , 
i.e., 230 inseminations are given as 186 cases of insemination) and the number of cases of proved 
paternity in the first a nd third series of experimental and control inseminations. 
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