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ABSTRACT 

A study wa s unde rtaken to de term i ne the  exte n t  of  s e a son a l  

va ria t i on i n  far row i ng rate on com�e rc i a l p i g  breed i ng fa rms 

i n  New Zea l a nd and the  i n f l uence of s ome environmental factors 

on  reprodu ct i ve effi ciency. 

The da ta comprised mon th l y  farrow i ng  rates cover i ng a two year 

per i od a nd involv i ng f i ve b reed i ng u n i ts  l ocated in each of 

four c l i matic reg i on s ( ' hot a nd s t a ble'; 'hot a nd vari a b l e'; 

'warm'; a nd 'cool ·� The l atte r  w e re i de ntif i ed on the bas i s of 

me a n  month l y  ma x i mum temperatu re a nd mea n mont hly d i urnal 

tempera ture fluctuat i on p revail i n g  d u r i n g  t he s umme r  months. 

Examina t ion  o f  11,379 observations revea l ed a n  ove rall farrowing 

ra t e  of 77.1% wi th t h e  pre sence of some seasonal variation. 

On l y  w i t hin the 'hot a nd stable' reg i on d i d  mon th of mating 

s i g n i f i c a n t l y i nfluence the  fa rrowi ng rate . However, i n  al l 

regions some f a rms exh i b i ted a con sider a bl e  dec r e a s e  i n  f a rrowing 

ra te  from l a te s pr i ng a nd summer ma t i n g s  compared wi th oth e r  t i mes 

of  the yea r .  

Any pos s i b l e effect  of the  reg i ona l d i fferences  i n  c l i mate  o n  

farrowi ng r a te wa s overshadowed b y  ma rked wi th i n -reg i on vari a t i on 

i n  fa rrowi ng  rate a s soc i a te d  w i th  fa rms . 
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I n  s upport o f  a fa rm i n fl uence on fa rrow i ng rate a s ubjec t i ve 

c l a ssi f i cat i on of hous i ng sta ndards fo r breed i ng s tock  genera l l y  

p l a ce d  those with the h i g hes t fa rrowi n g  ra te , i rre s pec t i ve of 

sea s o n  or l o ca tion , in the top category , and ' vice versa' . 

I n  t h e  tempera te c l i ma te of New Zea l and  present  f i nd i ngs  wou l d 

s u gge s t  that ' sumrner 'inferti l i ty ca n proba b l y  be a vo i ded i n  the 

hea l thy breed i n g herd where atte nti on is given to detail in 

respect of housing and h u s bandry standards , the reby a voiding 

the developmen t  of s tre s s fu l cond i t i on s  pa rtic u l arly during the 

cri t i ca l  warmer mont h s of the year. 
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PREFAC E 

The p i g i ndus t ry has been co n s i dered to  be free from seasona l 

cons tra i n ts o n  produc t i v i ty ,  such a s  those  wh i ch a ffect othe r 

fa rm s pecies. Howeve r with t he ad ven t of i n tens i ve ,  more 

e ff i c i e n t  fa rm i ng sys tems the relationship between season and  

reproductive performance has recen t l y  rece i ved  an  i n crea sed 

amoun t  of s tudy . A de pres s i on in re product i ve effic i ency a t  

certa i n ti me s o f  the year, i n  a number o f  countries, i s  now 

wel l doc ume n ted , a l though the na ture o f  the problem ha s not 

been defi ned a nd as a co nsequence the i s sue i s  surro unde d by 

muc h  confusion and confli ct i n g  reports a s  to et i ology . 

I n  New Zea l a n d , a n  analysis of  records c o l l ec ted at  the P i g 

Re search  Cen tre , Ma s sey Un i ve rs i ty, over a seven  yea r  peri od , 

revea l ed l owered reproduc t i ve pe rformance over the summer mon ths 

(De cember to February i nc l u s i ve ) . tHerma nn , 1 980 . ) That seasona l  

porc i ne re product i ve i neff i c i en cy ,  reported i n  a n umber of  

countr i es , wa s a l so ev i den t  i n  New Zea l a nd s timu l ated  i n tere s t  

i n  pursu i ng  t h i s topi c i n  more deta i l .  The p resent  study i s  

i n  the form o f  a fa rm s u rvey . I t  h a s  two main obje c ti ve s ;  fi r s t l y  

t o  de termi ne t h e  exte n t  o f  sea sona l reproduc tive i neffi ciency 

on  commerc i a l pig breed i n g  units , i n  th i s  cou ntry , a nd second l y  

to exami ne the  i nfl uence o f  some environmenta l fa c tors on t he 

i nc i d ence o f  the cond i t i on .  

iv 



ACKNOWL EDGEMENTS 

I a m  i n deb ted  to my s u peni s ors , Dr . W . C .  Smi th , and t•1r J . R . Carr  

for  the i r i nva l uab l e g u i dance  a nd encouragemen t .  

The  author a l so g ra tefu l ly a c knowl edges  the he l p fu l  d i s cu s s i on 

g i ven by Dr . C . W . Ho l me s , and Dr. K. R. Lapwo od . 

Spec i a l tha n k s  are due to Prof. R.D. Anderson , a nd also to  

W . McMi l l a n ,  fo r the i r i nv a l uab l e g u i da nce i n  the  statis t i ca l  

a n a l ys i s of  da ta . 

The  a u t hor a p p rec i a tes  t he con s i de ra b l e he l p  given by the Farm 
Adv i sory Offi cers of the Pork I nd u s t ry Cou nc i l fo r  provisio n  of 

both  the i r  t i me and  k nowl edge a nd  to  the farme rs  who consented 
to provi de i n forma t i on for the i nves t i ga t i on .  

The  s tudy wa s fi n anced w i th  he l p from the New Zea l and Pork 

I nd ustry Cou n c i l and the He l en E . Aker  T rus t ,  for  whi c h  the 

a u thor  i s  mo st  g ratefu l . 

S i n cere t ha n ks are due  to Caro l yn C a s t l e for t he typin g  o f  the 

ma nu scri p t ,  and  to Audrey Larsen  for the i l l u s trati ons . 

Members  of  s ta ff a t  the  Ma s sey U n i v e rs i ty l i b rary are to be 

c ompl i me n ted fo r the i r  co-opera t i on i n  obta i n i ng l i tera ture . 

T he author  wou l d l i ke t o  thank  her  fl a tmate s  a n d  fr i ends  for 

the i r s upport and  conv i v i a l a tmosphere . 

F i n a l l y ,  i t  i s  w i th  dee p appre c i a t i on that  I wou l d  l i ke to thank  

Mrs A . v an  de Loo  for  her  s u pport a nd encoura gement , and Mr J . R .  

v a n  de Loo . W i thou t h i s encou ragement a nd conf i dence th i s  s tudy 

wou l d neve r have begun  a nd w i thout h i s  memory wou l d never have 

been compl eted ( to h i m  I am tru l y  gra te fu l ) .  

V 



TABLE OF  CONTE NTS 

P RE FACE 

AC KNOWLEDGEMENTS 

L I ST OF F I GURES  

L I ST OF TABLES 

REVIEW OF L I TERATURE  

1 .  Bas i c  Aspects  of Reproduct i on i n  the  P i g 

1.1. Endoc ri no l og i c a l  aspects . 

1.2 Con tro l of  reproduct i ve hormone secret i o n . 

1.3 Seconda ry h ot·mones and reproduct i on. 

2 .  Ova r i a n  and Ute r i ne Change s Assoc i a ted with 

Ho rmonal Sec reti ons . 

2.1 

2 . 1.1. 

2 .1 . 2 .  

2 . 1 . 3. 

2 . 1 . 4 .  

2 . 2 .  

2 .  3. 

2 .  3 . 1. 

2 . 3 . 2  

2 .4. 

2 . 4 . 1 .  

2 .4 . 2. 

The oestrous cyc l e . 

Proest rum 

Oes trum 

Metoe s t rum 

Dioe s trum 

Ovul a t i o n ,  fert i l i s at i on and concept i on .  

Pregnancy . 

Genera l  a s pect s . 

Endoc r i no l og i ca l  a s pects . 

Parturi t i o n  

Gene ra 1 a s pects . 

Endoc r i no l o g i ca l  a s pect s . 

PAGE  

V 

ix 

X 

1 

1 

5 

6 

8 

11 

11 

12 

12 

13 

1 4  

1 7  

1 7  

1 8  

21 

21 

2 2  

vi 



TABLE OF CONTENTS cont  . .  

2.5. The weaning to oestros interval 

2.6. Reproduction in the male 

2.6.1. General aspects 

2.6.2. Endocrinological aspects. 

3. Characterisation and Incidence of Seasonal 

Infertility in the Pig. 

3.1. Attainment of puberty 

3.2. Failure to re turn to service pos tweaning 

3.3. Duration of oestrus 

3.4. Return to oestrus 

3. 5 .  Fecundi ty 

3.6. Reproduction in the male. 

4. The Influence of Environmental Factors on 

Reproductive Performance. 

4.1. Light 
4.2. Effect of cold 

4.3. Effect of heat 

4.3.1 Fertility 

4.3.2. Puberty 

4.3.3. Chararc teristics of the oestrus cycle 

4.3.4. Ovulation rate 

4.3.5. Fertilisation rate 

4.3.6. Embryon·ic survival 

4.3. 7. Lit ter weight 

4.3.8. Mode of act i on of heat  s tre s s  

4.3.9. The i nf l uence o f  hea t s t re s s  o n  

the ma l e .  

4.4. Nutri t i ona l  a s pects  

4.5 Hea l t h  s tatus . 

vii 

PAGt 

22 

24 

24 

26 

27 

28 

28 

30 

32 

37 

41 

44 

45 

48 

50 

50 

51 

51 

53 

54 

56 

60 

61 

68  

7 2  

7 4  



TABLE OF  CONTENTS cont .. . 

E X P ER I M ENTAL PROCEDURE 

1 .  Establishment of Climatic Reg i ons and 
Selection of Farms. 

2. Descript i on of Farms 

2 . 1 .  Hou sin g  

2 . 2 .  Nut r i t i o n  

2 . 3 .  Disease contro 1 
2 . 4 .  �1anagemen t 

') ..) . Collection of  Records and Preparation of 

Data for Anal y s i s . 

4. Statistical Procedure. 

RESULTS 

1. Overall Farrowing Rate 

2 .  Mdnthly Variation in Farrowi ng Rate 

3 .  Regional Di fferences i n  Fa rrowi ng  Ra te. 

3 . 1. Monthly var i a t i o n  wi t h  re g i on 

3.2. Infl uence  of farm wi t h i n reg i on. 

D I SCUSS I ON 

CONCLUSI ONS 

APPEND I CES 

RE F ERENCES  

vi i i  

PAGE 

76 

76 

81 
B.l 

83 

85 

8 5  

86 

89 

93 

93 

93 

95 

97 

99 

1 03 

1 24 

1 25 

1 3 9  



F IGUR E  

1 .  

2. ( a ) 

2. (b ) 

L I ST OF  F I GURE S  

D i a grama t i c representat i on of h o rmona l  

control o f  rep roduc t i on . 

Graph s howi ng the corre l a t i on o f  c hange s 

which o c c u r  d u ri ng the oestro u s  cycle 

i n  the SOVI. 

Change s i n  c i rcula t i n g  hormone l e vel s 

dur i ng  t he oe strous cyc l e of the s ow . 

3. Pregna ncy b l ood leve l s of proges terone , 

oes trogen  and LH in the sow. 

4. Variation i n  the survival of porcine 

embryos and foetuses due to the effect 

of p rol o n ged tempe rat u re stre s s  at prec i se 

stages of the oes t rou s  cyc l e  and pregnancy . 

5. Locat i o n of the farms with i n  the  four 

cl ima tic regions. 

6. Fa rrowing rate rel ati ve to the mon th of 

serv i ce. 

7. Mon th l y  farrowing rate s re l a t i ve to month 

of serv i ce fo r the four c l i ma t i c  reg i on s . 

8. F a rrowing ra te i n  rel a t i on to mon th of 

serv i ce ,  for t he fi ve farms i n  the ' Hot 

a nd sta b l e' c l i ma t i c reg i on . 

9 .  The  mea n mon th l y  ma xi mum d a i l y  t emperature a n d  

the mon thl y fa rrowi ng  ra te re l a t i ve t o  the 

month  of serv i c e i n  each  of the four  c l i mati c 

reg i o n s . 

10. The i n fl uence  of  a cha nge i n  the s tandard of 

hous i n g on the mon thly fa rrow i n g  ra te re l a t i ve 

to the month  of serv i c e on one  farm. 

i x  

PAGE 

7 

9 

10 

19 

62 

82 

94 

96 

100 

109 

115 



TABLE 

1 .  

2. 

3. 

4. 

5 .  

L I ST OF  TABLES  

Sea sonal i nf l ue nce on farrowi n g  ra te . 

Seas onal i nfluence o n  ret u rns to 

oestrus postmati ng. 

Sea sonal infl uence o n  l i tter si ze. 

Seasona l  i n fluence o n  the numbe r of 

sti ll b i rth s . 

Seasona l i n fl uence on boar perfo rma nce . 

6. Cl ass ific a t i on of  housi ng types for 

PAGE 

33 

35 

38 

40 

43 

accommoda ting bree d i ng stock on the  fa rms. 84 

7 .  I nf l uence of month of ma ting on  subsequent 

fa rrow i ng  rate. 

8. Overa l l f a rrow i ng ra te in the fou r  

cl i ma t i c re g i o ns . 

9 .  D i fferenc e s  i n resultant farrowi ng rates to 

monthl y ma ti ngs  i n  the ' Ho t  and s tab l e '  

c l i ma t i c reg i on . 

1 0 . Overa l l fa rrowi ng  rates  fo r fa rms w i th i n  

each reg i on .  

95 

95 

98 

99 

X 




