
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



liBRARY 
rMSSEY UNIVERSITY OF MANAWATU 

PAL.,'IIERSTON NORTH, N.Z. 

A STUDY OF SOME EFFECTS OF INCREASED POPULATION DENSITY 

ON REPRODUCTION IN TWO INBRED LINES OF MICE 

A thesis presented in partial fulfilment of the requirements 

for the Degree of Master of Agricultural Science 

by 

M.J. IMBER 

Massey University of Manawatu, 

New Zealand. 

March, 1965. 



ACfu~OWLEDGE~ffiNTS 

The author is indebted to his supervisors, Dr. M.F. McDonald and 

Dr. R.E. Munford, for their guidance, advice and criticism in the 

presentation of this thesis; and to Dr. D.S. Flux for his advice and 

comments. 

Special thanks are due to Miss M.G. Campbell and the staff of the 

library for their promptness in obtaining literature; to Messrs. C. 

Fairless and E. Ormsby, staff of the small animal house; to Mr. C. Muir 

for preparing figures reproduced in this thesis; and to the typist, Miss 

M. Marriott. 

Finally, the author wishes to thank persons, not mentioned above, 

who have contributed in any way to this work. 



Chapter 

I 

II 

TABLE OF CONTENTS 

INTRODUCTION 

The Theory of Regulation of Reproductive Rate within 
Populations 

Studies on Innate Control of the Reproductive Rate of 
Populations 

(a) Laboratory populations of fixed size 

(b) Freely growing confined laboratory populations 

(c) Natural populations 

(d) Effects on later generations 

(e) Disease resistance 

Purpose and Scope of the Study 

MATERIALS and METHODS 

Mice 

Design of the Experiments 

Housing and Feeding 

Breeding Methods 

(a) Stock mice 

(b) Experimental mice 

Control of Disease and Parasites 

Detection of Vaginal Opening 

Detection of First Oestrus 

Detection of Mating 

Observations at Birth of Litters 

Records 

Slaughter of Mice for Autopsy 

Examination of the Reproductive Tract 

(a) Observations at 3i days post coitum 

(b) Observations at 18f days post coitum 

Statistical Analysis and Presentation of Results 

Page 

1 

1 

2 

2 

6 

9 

11 

12 

13 

14 

14 

14 

15 

16 

16 

17 

17 

18 

18 

18 

19 

19 

20 

20 

20 

21 

22 



Chapter 

III 

IV 

v 

REPRODUCTIVE PERFORMANCE OF MICE IN EXPERIMENTS A and B 

Age and Weight at Weaning 

Age and Weight at Vaginal Opening 

Age and Weight at First Oestrus 

Interval from First Oestrus to First Mating 

Conception Rate following First Mating 

Incidence of Pseudopregnancy 

Age and Weight at First Conception 

Gestation Period 

Size of First Litter 

Weight of Live Pups of First Litters at Birth 

Weight of Live Pups at One Day post partum 

Mortality of Pups between Birth and Weaning 

Survival of Litters 

Number of Pups Weaned 

Weight of Pups at 21 Days post partum 

Reproductive Performance of Males 

Incidence of Disease 

STUDIES ON PRE-NATAL MORTALITY 

Introduction 

Number of Ovulations 

Viable Ova 

Pre-implantation Loss 

Post-implantation Loss 

Live Foetuses 

DISCUSSION 

Variability of Results 

Weaning 

Puberty 

Page 

23 

23 

24 

25 

26 

27 

29 

30 

32 

32 

34 

35 

36 

37 

38 

39 

39 

42 

43 

43 

43 

44 

45 

46 

47 

48 

50 

51 

53 



Chapter 

VI · 

Mating and Conception 

Gestation Period 

Size of First Litter 

Weights of Pups 

Mortality of Pups between Birth and Weaning 

Pre-natal Mortality 

Incidence of Disease 

SUMMARY and CONCLUSIONS 

REFERENCES 

APPENDIX 

Page 

55 

57 

58 

59 

60 

61 

63 

65 

70 

75 



Table 

1 

2 

3 

4 

5 

6 

6a 

7 

8 

9 

10 

11 

12 

13 

14 

LIST OF TABLES 

Some details of lines of C57BL, 101 and CBA strains of 
mice held in stock, as at March, 1963. 

Age (days) at weaning of all C57BL and 101 females 
studied in experiments A and B. 

Weight (gms) at weaning of C57BL and 101 females 
weaned at 28 days of age. 

Age (days) at puberty as shown by vaginal opening in 
C57BL and 101 lines of mice. 

Weight (gms) at puberty, as shown by vaginal opening, 
in C57BL and 101 lines of mice. 

Age (days) at first oestrus in C57BL and 101 lines of 
mice at two levels of population density. 

Age (days) at first oestrus in C57BL and 101 lines of 
mice at two levels of population density. (Data 
transformed by taking logarithms.) 

Interval (days) between first oestrus and first mating 
in C57BL and 101 lines of mice at two levels of 
population density. 

Conception rate of C57BL and 101 lines of mice at two 
levels of population density as shown by the number of 
first matings resulting in a full-term pregnancy. 

Weight (gms) at first mating of C57BL and 101 female 
mice. 

Rate of pseudopregnancy in C57BL and 101 lines of mice 
at two levels of population density. 

Age (days) at first conception, where pregnancy had been 
confirmed before completion of the experiment, in C57BL 
and 101 lines of mice at two levels of population density. 

Conception rate, as shown by the number of females 
pregnant (pregnancy being full-term) by 130 days of age, 
for C57BL and 101 lines of mice at two levels of 
population density. 

Weight (gms), adjusted weight (gms) and corresponding 
age (days) of C57BL and 101 lines of mice at first 
conception resulting in a full-term pregnancy. 

Number of pups born in first litters of C57BL and 101 
lines of mice at two levels of population density. 

* Denotes facing page. 

Page 

14 * 

23 

23 * 

24 * 

24a 

25 * 

25a 

26 * 

27 * 

28 

29 * 

30 * 

31 * 

3la 

32 * 



Table 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Mean weight (gms) and adjusted mean weight (gms) of live 
pups at birth, and corresponding litter size, for first 
litters of C57BL and 101 lines of mice at two levels of 
population density. 

Mean weight (gms) of live one-day-old pups, and 
corresponding number of live pups per litter, for first 
litters of C57BL and 101 lines of mice at two levels of 
population density. 

Survival rate of first litters, as shown by the number 
of original litters extant at 21 days post partum, in 
C57BL and 101 lines of mice at two levels of population 
density. 

Number of pups per first litter at weaning (28 days post 
partum), for litters extant, in C57BL and 101 lines of 
mice at two levels of population density. 

Mean weight (gms), adjusted for litter size, of first 
litter pups at 21 days post partum, in line 101 at two 
levels of population density. 

Reproductive performance of 101 males in three groups of 
101 females previously barren at completion of experiment B. 

Number of corpora lutea in C57BL and 101 lines of mice at 
three ages and at two levels of population density. 

Number and percentage of ova recovered, and number and 
percentage of viable ova, from C57BL and 101 lines of mice 
at three ages and at two levels of population density. 

Pre-implantation losses of ova in C57BL and 101 lines of 
mice at three ages and at two levels of population density. 

Number of intra-uterine resorption sites, at 18i days 
post coitum, in C57BL and 101 lines of mice at three ages. 

Number of live foetuses in utero, at 18i days post coitum, 
in C57BL and 101 lines of mice at three ages. 

* Denotes facing page. 

Page 

34 * 

35 * 

37 * 

38 * 

39 * 

41 

43 * 

44 * 

46 * 



Figure 

1 

2 

LIST OF FIGURES 

Number of pups surviving per original litter, between 
birth and weaning (at 28 days of age), in C57BL and 101 
lines of mice at two levels of population density -
Experiment A. 

Number of pups surviving per original litter, between 
birth and weaning (at 28 days of age), in C57BL and 101 
lines of mice at two levels of population density -
Experiment B. 

Page 

36a 

36b 


