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Abstract 

Stimul ation of ovarian development and ovu lation l ead ing  to production of ferti le  

offspri ng us ing exogenous hormones has been successfu l in  mammals, but  unti l recent ly 

this was not the case for avian species. These techniques would be useful for i ncreasing 

the reproduct ive output of endangered birds such as the kakapo. 

Pregnant mare serum gonadotropin (PMSG) was used to st imulate ovarian development 

in  Japanese quai l as it is  read i ly  avai l able, easy to use, and equal ly  effective as avian 

gonadotropins .  The research examined the best method for admin istering PMSG, and 

the doses, duration and frequency of treatment required to st imulate fol I icular growth. 

Treatment with PMSG can stimulate ovarian development, ovul ation and oviposition i n  

Japanese quai l  held under a short day photoperiod. However, there was considerable 

variation i n  ovarian response to PMSG between birds rece iving the same treatment. In  

birds in  which large yel low fol l icles developed, many fol l ic les were s imi lar in  size and 

were not arranged in a h ierarchy. 

Doses of 20-80 ru PMSG were the most appropriate for stimulat ing ovarian 

development in  Japanese quai l .  Doses lower than 20 IU PMSG stimulated l i ttle or no  

ovarian development in  most birds, and doses higher than 80 IU PMSG led to 

overstimulation of fol l icu lar development in most birds. Continuous del i very of PMSG 

by osmotic pumps and dai ly  treatment using injections were equal l y  effective i n  

stimulating ovarian development i n  Japanese quai l .  The use of  dai l y  injections is  a 

more practical method of de l ivering PMSG to birds, as i t  does not involve surgery and 

al lows more control over dosage and t iming of treatment .  Treating  birds with i njections 

of PMSG every two days rather than dai ly  led to a rate of ovarian growth simi l ar to that 

of long day birds. Treatment every four days was not sufficient to stimulate ovarian 

development in quai l .  Restrict ing the feed i ntake of quail did not have any affect on the 

ovarian response to PMSG treatment. 

Although PMSG can stimulate ovarian development and ovu l at ion in Japanese quai l ,  

further work is  requ ired to increase the number of birds that respond to treatment, 

increase the number of eggs produced by an individual , and improve egg qual ity. 
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Figure 3.19. Raw data CA) and mean CB) number of large yellow follicles 
in the ovaries of female Japanese quail after three weeks on 
short days, long days, or short days plus treatment with daily 
i nject ions of 1 0  IU PMSG for one week, 20 IU for the second 
week, and 0, 5, 1 0, 20 or 40 TU PMSG for the third week. 
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Figure 3.20. Relat ionship between ovary weight and c loacal diameter of 
control birds (untreated birds held on short days or long days) 
and birds held on short days plus treatment wi th dai l y  
injections of  1 0  IU  PMSG for one week, 20  IU  for the second 
week, and 0, 5, 1 0, 20 or 40 IU PMSG for the third week.  

Figure 3.21 . Raw data (A) and mean (B) plasma estradiol concentration of 
female Japanese quai l  after three weeks on short days, l ong 
days, or short days p lus treatment wi th  dai l y  injections of 10 
IU PMSG for one week, 20 IU for the second week, and 0, 5 ,  
1 0, 20 o r  40  IU  PMSG for the third week. 

Figure 3.22. Relat ionship between p lasma estrad iol concentration and 
oviduct or ovary weight of control birds (untreated birds held 
on short days or long days) and birds held on short days plus 
treatment wi th dai l y  injections of 1 0  IU PMSG for one week, 
20 IU for the second week, and 0, 5 ,  1 0, 20 or 40 IU PMSG 
for the th ird week. 

Figure 3.23. Raw data (A) and mean (B) p lasma LH concentration of 
female Japanese quai l after three weeks on short days, l ong 
days, or short days p lus treatment with dai l y  i njections of 1 0  
IU PMSG for one week, 20 IU for the second week, and 20 
or 40 IU PMSG for the third week. 

Figure 3.24. Distribut ion of fol l ic le sizes in 0.00 - 0. 1 5  g CA), 0. 1 6  - 0.50 
g (B)  and 0 .5 1 - 1 .00 g (C) ovaries of female Japanese quai l 
held on l ong days for one to three weeks, or receiving dai ly 
PMSG injections for one to three weeks. 

Figure 3.25. Distribution of fol l ic le  sizes in 1 .0 1  - 5 .00 g (D) and 5 . 0 1 -
9 .00 g CE) ovaries of female Japanese quai l  held on l ong  days 
for one to three weeks, or receiv ing dai l y  PMSG injections 
for one to three weeks. 

Figure 4. 1 .  Changes i n  c loacal diameter i n  birds held under a short day 
photoperiod and treated with 20 or 40 IU PMSG dai l y  or 
every two, three or four days for one CA), two CB) or three 
(C) weeks, or held on short days for three weeks or long days 
for one, two or three weeks receiv ing no treatment. 

Figure 4.2. Mean c10acal diameter for birds on short days, long days, and 
short days plus treatment with 20 or 40 IU PMSG dai l y  or 
every two, three or four days after one (A), two (B) or three 
CC) weeks. 
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Figure 4.3. Mean ovary weight for birds on short days, long days, and 
short days plus treatment with 20 or 40 IU PMSH dai l y  or 
every two, three of four days after one (A), two (B) or three 
(C) weeks. 

Figure 4.4. Mean oviduct weight for birds on short days, long days, and 
short days plus treatment with 20 or 40 IU PMSH dai l y  or 
every two, three of four days after one (A), two (B) or three 
(C) weeks .  

Figure 4.5. Mean p lasma estradiol concentration for b i rds on short days, 
long days, and short days plus treatment wi th 20 or 40 IU 
PMSH dai ly  or every two, three of four days after one (A), 
two (B) or three (C) weeks. 

Figure 4.6. Relationships between plasma estradio l  concentration and 
ovary and oviduct weight in control birds (untreated birds 
held on short days or long days) and birds held on short days 
whi le receiv ing treatment with 20 or 40 IU PMSG dai l y  or 
every two, three or four days for one, two or three weeks. 

Figure 4.7. Distribut ion of fol l ic le sizes in 0 .00 - 0. 1 5  g (A), 0. 1 6  - 0.50 g 
(B) and 0 .5 1 - 1 .00 g (C) ovaries of Japanese quai l he ld on 
long days for one, two or three weeks, or receiving 20 or 40 
IU PMSG every two, three or four days for one, two or three 
weeks. 

Figure 4.8. Distribut ion of fol l icle sizes in 1 .0 I - 5.00 g (D), 5 .0 1 - 9.00 g 
(E) and 9 .0 I - 13 .00 g (F) ovaries of Japanese quai l held on 
l ong days for one, two or three weeks, or receiving 20 or 40 
IU PMSG every two, three or four days for one, two or three 
weeks. 

Figure 5. 1 .  Changes i n  body weight i n  female Japanese quai l held on 
short days for whi le receiv ing ad libitum feed or 80%, 60% 
or 40% of their normal dai l y  feed in take. 

Figure 5.2. Body weight, cloacal diameter, ovary weight, oviduct weight, 
pectoral muscle weight, peri toneal fat weight, condition 
i ndex and p lasma estradiol concentration in female Japanese 
quai l after 1 6  days receiving ad l ib, 80% or 60 % of normal 
dai l y  feed intake during the p i l ot experiment. 
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Figure 5.3. Changes in c10acal diameter in  birds held under a short day 
photoperiod receiving ad lib, 80% or 60% of normal dai l y  
feed intake and treated with 40 or 80  IU PMSG every two 
days for three weeks, or held on short days or long days for 
three weeks receiving no treatment. Day 1 5  was the first day 
of PMSG treatment or long days . 

Figure 5.4. Mean cloacal diameter of female Japanese quail after three 
weeks on short days, long days receiving ad lib, 80% or 60% 
normal dai l y  feed intake, or short days receiving ad lib, 80% 
or 60% normal dai l y  feed intake plus treatment wi th 40 or 80 
IU PMSG every two days. 

Figure 5.5. Changes in  body weight in  b irds held under a short day 
photoperiod receiving ad lib, 80% or 60% of normal dai l y  
feed intake for and treated with 40 or  80 IU PMSG every two 
days for three weeks, or held on short days or long days for 
three weeks receiving no treatment. Day 15 was the first day 
of PMSG treatment or long days . 

Figure 5.6. Mean body weight and condit ion i ndex of female Japanese 
quai l after three weeks on short days, long days receiving ad 
lib, 80% or 60% normal dai l y  feed intake, or short days 
receiv ing ad lib, 80% or 60% normal dai l y  feed in take plus 
t reatment with 40 or 80 ru PMSG every two days .  

Figure 5.7. Mean peritoneal fat weight and pectoral muscle weight of 
female Japanese quai l after three weeks on short days, long 
days receiving ad lib, 80% or 60% normal dai ly feed in take, 
or short days receiving ad lib, 80% or 60% normal dai l y  feed 
in take plus treatment with 40 or 80 IU PMSG every two 
days. 

Figure 5.8. Mean peri toneal fat weight (A) and pectoral muscle weight 
(B) of female Japanese quai l ,  d ivided in to those that had laid  
and  those that had not laid after three weeks on  short days, 
long days receiving ad lib, 80% or 60% normal dai l y  feed 
in take, or short days receiv ing ad lib, 80% or 60% normal 
dai l y  feed intake plus treatment with 40 or 80 IU PMSG 
every two days. 

Figure 5.9. Variation in  ovarian and oviductal development in Japanese 
quai l held on a long day photopeI:iod receiving ad lib feed 
(A) and treated with 40 IU PMSG every two days for three 
weeks whi le receiving 80% of normal dai l y  feed in take (B) .  
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Figure 5 . 10. Mean ovary weight and oviduct weight of Japanese quai l  after 
three weeks on short days, long days receiving ad lib, 80% or 
60% normal dai l y  feed intake, or short days receiving ad lib, 
80% or 60% normal dai ly  feed i ntake p lus treatment with 40 
or 80 TU PMSG every two days. 

Figure 5.11 . Mean ovary weight (A) and oviduct weight (B) of female 
Japanese quai l ,  divided into those that had l aid and those that 
had not laid after three weeks on short days, long days 
receiving ad lib, 80% or 60% normal dai l y  feed intake, or 
short days receiving ad lib, 80% or 60% normal dai l y  feed 
intake plus treatment with 40 or 80 TU PMSG every two 
days. 

Figure 5 . 12. Relationsh ips between ovary weight and peritoneal fat and 
pectoral muscle  weight in Japanese quail after three weeks on 
short days, long days receiv ing ad lib, 80% or 60% normal 
daily feed intake, or short days receiving ad lib, 80% or 60% 
normal dai l y  feed intake plus treatment with 40 or 80 TU 
PMSG every two days. 

Figure 5.13. Mean p lasma estradiol (A), p l asma progesterone (B) and 
p lasma corticosterone (C) concentrations i n  Japanese quai l  
after three weeks on short days, long days receiving ad lib, 
80% or 60% normal dai ly feed intake, or short days receiving 
ad lib, 80% or 60% normal dai l y  feed intake plus treatment 
with 40 or 80 IU PMSG every two days. 

Figure 5.14.  Mean p lasma estradiol (A) ,  p l asma progesterone (B) and 
p lasma corticosterone (C) concentrations in female Japanese 
quail , d iv ided into those that had l aid and those that had not 
l aid after three weeks on short days, long days receiving ad 
lib, 80% or 60% normal daily feed intake, or short days 
receiv ing ad lib, 80% or 60% normal dai l y  feed intake p lus  
treatment with 40 or 80 TU PMSG every two days. 

Figure 5.1 5. Rel ationships between plasma estradiol (A, B and C), p lasma 
progesterone (D and E) or p lasma corticosterone (F, G and 
H) concentrations and variables such as ovary weight, 
peri toneal fat and pectoral muscle weight in Japanese quail 
after three weeks on short days, l ong days receiving ad lib, 
80% or 60% normal dai l y  feed intake, or short days receiving 
a d  lib , 80% or 60% normal dai l y  feed intake plus treatment 
with 40 or 80 IU PMSG every two days. 
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Figure 5 .16. Distribution of fol l ic le  s izes in  0. 1 6  - 0.50 g CA), 0.5 1 - 1 .00 
g CB) and 1 .00 - 5 .00 g Cc) ovaries of female Japanese quai l 
held on long days for three weeks, or gi ven 20 IU or 40 IU 
PMSG injections every two days for three weeks, whi le  
rece iv ing 80% or 60% of normal dai l y  feed i ntake. 

Figure 5.17. Distribution of fol l ic le  sizes in  5 .0 1 - 9 .00 g CA) and 9.0 1 -
1 3 .00 g CB) ovaries of female Japanese quai l  held on l ong 
days for three weeks, or g iven 20 IU or 40 IU PMSG 
i njections every two days for three weeks, whi le  receiving 
80% or 60% of normal dai l y  feed intake. 
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