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FLOCK GLUCOSE PROFILES AND PRODUCTIVITY IN BOOROOLA AND RANDOM
BRED CONTROL MERINO EWES.
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SUMMARY

Plasma glucose concentrations were determined 95-100 days after mating
in f locks of Booroola and control Merino ewes. Ewes with plasma glucose
concentrations less than or greater than the f lock median value were designated
‘Low’ (L)  o r  ‘H igh’ (H) group ewes respectively. Lambs were weighed at birth.
Pregnancy rates in the Booroola flock were 8 3 . 0 %  (L group) and 33.0% (H group) and
in the control f lock were 90.5% (L group) and 52.5% (H group). Lambing
percentages (lambs born per ewe joined) in the Booroola f lock were 203% (L group)
and 70% (H group) and in the control f lock, 135.7% (L group) and 67.5% (H group).
Number of lambs born per ewe lambing in the Booroola f lock ranged from 1 to 4
and for each birth category L group lambs were l ighter at birth than H group lambs.
In  te rms o f  p roduct iv i ty  ( lamb we igh t /ewe jo ined in  g roup) ,  the  Booroo la  f lock
produced 4.9 (L group) and 2.0 (H group) kg/ewe while the control f lock produced
4.9  (L  g roup)  and  2 .5  (H  group)  kg /ewe.  For  bo th  f locks ,  the  g lucose  tes t
iden t i f ied  a  low g lucose-h igh  produc t iv i t y  and a  h igh  g lucose- low produc t iv i t y
sub - f l ock . Th is  in fo rmat ion  cou ld  enab le  feed input  to  be  more  c lose ly  re la ted
to  lamb outpu t  and may he lp  reduce res t r i c t ions  in  fe ta l  g rowth  assoc ia ted  w i th
low maternal blood glucose concentrations in mid to late pregnancy.

INTRODUCTION

The sheep fetus requires glucose as i ts major energy substrate (Battagl ia
and Mesch ia  1973) and shortages of glucose can result in reduced fetal growth
(Mellor and Matheson 1979) and affect the energy homeostasis of the ewe (Reid
1968). Glucose  i s  thus  a  ma jo r  fac to r  in f luenc ing  bo th  lamb s ize  a t  b i r th  and
the ewe’s well-being during late pregnancy. The  concen t ra t ion  o f  c i r cu la t ing
blood glucose in the pregnant ewe represents the balance between glucose entry
rate and catabolism in a 3 compartment system consist ing of the ewe, placenta
and fetus. A recent study by Parr et aL(lg82)  p roposed the use o f  a  b lood
glucose measurement  f rom each ewe at  about  day 90 after mating to identify the
‘h igh  p roducers’, these be ing ewes wi th  re la t ive ly  low b lood g lucose
concentrations and l ikely to need extra feed and management. Subsequent studies
(Parr et al.unpublished data) have suggested that in some f locks ewes with low
glucose concentrat ions produce smaller lambs than those with high blood glucose
concentrations in mid-pregnancy.

The Booroola Merino has been researched greatly in recent years to develop
a means of increasing productivi ty with the use of these highly fecund animals. .
However, in systems in which one aspect of reproduction is increased (e.g.
o v u l a t i o n  r a t e ) , management procedures may have to be improved throughout the
reproductive process to avoid undue losses. The purpose of the current study
was to apply mid-pregnancy glucose testing in a Booroola and a random bred control
f l o c k  t o  i d e n t i f y  t h e  ‘h i g h - p r o d u c e r ’ p o r t i o n  o f  t h e  f l o c k s  w h i c h  t h e o r e t i c a l l y
should be given extra supplements and more intensive management for the remainder
o f  p regnancy and in  the  pos t -na ta l  per iod .
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MATERIALS AND METHODS

A f lock  o f  m ixed age (1 .5  - 6.5 yr)‘Booroola Merino ewes (n = 121) and
Control Merino ewes (n = 82) were synchronized using MAP vaginal progestagen
pessaries (Repromap; Upjohn) and joined over a 5 day period at the second
synchronized oestrus. Ewes were single sire joined using 1.5 year old Border
L e i c e s t e r  r a m s .  A t  95 - 100 days after mating the ewes were yarded overnight.
The fo l lowing morn ing  a  jugu lar  b lood sample  (8-10 ml) was col lected with a
minimum of disturbance into a heparinized vacutainer and placed in iced water
be fo re  cen t r i fuga t ion . Ewes that had not been served during the mating period
were included. Plasma glucose concentrations were measured by the glucose
oxidase-phenylaminophenzone method (Trinder 1969) with a Technicon Autoanalyser
and Boehringer reagents. The  coe f f i c ien t  o f  va r ia t ion  o f  lli s e t s  o f  s t a n d a r d s
measured during the assay was +1.5%.
(H group) or

Ewes in each f lock were designated ‘High’
‘Low’ (L group) depending on whether their glucose concentration

was above or  be low the po in t  c losest  to  the median va lue for  the  f lock . Al 1 ewes
w e r e  i n j e c t e d  w i t h  16 mg o f  ga-fluro-160methyl-prednisolone ( S i g m a )  a t  1600h o n
day  144 after mating and lambed under continuous supervision. Lambs were
ident i f ied  w i th  ewes and were  we ighed wi th in  24h of birth. Ana lys is  o f  Var iance
Baker and Nelder (1978)  was used to compare L vs H glucose as a main effect on

b i r thwe igh t .
+ (WrOr>  i jkl.

The model used was: y = p + Fi + Aj + Ck + LSl + 2  w a y  i n t e r a c t i o n s

Where F = F lock  (Booroo la  vs  Cont ro l ) ,  A  = Age o f  ewe (1 .5  - 6 .5  y r ) ,
G = L  g r o u p  v s  H  g r o u p ,  L S  = L i t te r  s i ze  (1 ,  2 ,  3 ,  4 ) .

RESULTS

The median glucose concentrat ion of both f locks was 3.3 mmol/l and the
range was 1 .7  to  5 .9  mmol/l in the Booroola f lock and 2.3 to 6 . 2  mmol/l in the
c o n t r o l  f l o c k . These data were not adjusted for age of ewe. Pr io r  to  lambing ,
3 ewes suffered from pregnancy toxaemia (Booroola f lock; 2 L group and 1 H group).
One of these ewes died (plasma glucose, 1.9 mmol/l; L group) and the other 2
subsequently gave birth to 4 lambs each. The mean pregnancy rate (percentage of
ewes pregnant  per  ewes jo ined)  in  the  Booroo la  f lock  was 58.3%  (L group, 83.0%;
H group, 33.0%). The mean pregnancy rate in the control f lock was 72.0% (L group,
90.5%; H group, 52.5%). In the Booroola f lock most non-pregnant ewes @O/50;
Table 1) were designated H group at blood sampling while most mult iple bearing
ewes  (42/54)were designated L group. This resulted in a lambing percentage
( lambs born  per  ewe jo ined)  in  the L  group approx imate ly  3 t imes that of the H
group. S i m i l a r  d i s t r i b u t i o n s  e x i s t e d  i n  t h e  c o n t r o l  f l o c k  ( T a b l e  1 )  i n  w h i c h
l i t te r  s ize  was e i ther  one or  two. L a m b s  d y i n g  a t  b i r t h  o r  w i t h i n  24h o f  b i r t h
were mostly in the Booroola f lock (26 vs 4) and mostly born to L group ewes of
that flock (20 vs 6 ) .

From the  ana lys is  o f  l i t te r  b i r th  we igh t  the  on ly  in te rac t ion  tha t  was
s i g n i f i c a n t  ( P  < 0.05), w a s  a g e  x  l i t t e r  s i z e . Birth weights of L group lambs

(Tab le  2)  in  the  Booroo la  f lock  were  cons is ten t ly  lower  than H group lambs,
however  these  d i f fe rences  fa i led  to  reach  s ign i f i cance  (P  > 0 . 0 5 ) .
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TABLE 1 Distr ibution of ewes and percentage of lambs born of the Booroola and
Control Merino f locks having low (L) and high (H) plasma glucose
concent ra t ions  a t  Day 95 - 100  o f  p regnancy

,X
number  o f  ewes w i th  each l i t te r  s ize ; # f igures in parentheses are the number
o f  lambs born  dead or  dy ing  w i th in  24h of birth.

TABLE 2 M e a n  (& s.e.) b i r thwe igh t  (kg)  o f  s ing le  and combined b i r thwe igh t  o f
mult iple lambs of the Booroola and Control Merino f locks born to ewes
having Low (L) and High (H) plasma glucose concentrat ions at Day
95 - 100 of pregnancy

* D i f fe rences  be tween L  and  H groups  fo r  a l l  b i r th  ca tegor ies  in  bo th  f locks  were
n o t  s i g n i f i c a n t  ( F  = 1.81; FO.05 (1,117) = 3 . 9 3 ) .

# F igures  in  paren theses  re fe r  to  the’number  o f  l i t te rs  con t r ibu t ing  to  each  mean.

In  te rms o f  to ta l  lamb weight  and product iv i ty  ( lamb weight  per  ewe jo ined)
in each group , the ewes designated L group in the Booroola and Control f locks
produced 2.4 and 2.0 t imes respectively the weight of lambs produced in the H
groups  o f  bo th  f l ocks .

TABLE 3. Total lamb weight at birth and lamb weight per ewe joined of the
Booroola and Control f locks having low (L) and high (H) plasma glucose
concent ra t ions  a t  Day 95 - 100 o f  p regnancy .
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DISCUSSION

These results show that a single blood glucose measurement at mid-pregnancy
cou ld  be  used to  par t i t ion  ewes in to  a  low g lucose-h igh  produc t iv i t y  sub- f lock
and a  h igh  g lucose- low produc t i v i t y  sub- f lock . By dividing ewes into these groups,
feed  a l loca t ions  cou ld  then  be  matched to  p roduc t iv i t y .  The d i f fe rences  in
productivity between L and H groups of the Booroola f lock were greater than for
the Control Merino f lock which emphasises the application of glucose measurements
in  a  f lock  where  the  ob jec t ive  wou ld  be  to  ident i fy  bo th  h igh ly  fecund and
non-pregnant animals. The relatively high number of non-pregnant ewes in both
f locks was a consequence of the single sire mating procedures used for other
experimental requirements. Ewes that returned (mostly maidens) were not rejoined
to ensure a closely synchronized lambing.

The trend for lower birthweights in lambs of L group ewes suggests that
fe ta l  g rowth  was res t r i c ted  and lambs fa i led  to  reach the i r  po ten t ia l  b i r thwe igh t .
Mellor and Matheson (1979) demonstrated reductions in fetal growth rate at 110
to 130 days of pregnancy when maternal feed intake and plasma glucose
concentrations were reduced. Thus ewes with relat ively low blood glucose
concentrations at mid-pregnancy may require high feed supplementation to improve
nut r ien t  supp l ies  to  the  fe tus  and a lso  to  avo id  metabo l i c  d isorders  wh ich  most ly
occur  in  L  g roup ewes (Par r ,  e t  a l .  1982).

With  the  app l i ca t ion  o f  low cos t  (a  few cen ts  per  ewe)  'on  the  spo t '
methods of blood glucose measurement using instruments developed for diabetics,
the  po ten t ia l  benef i t s  to  the  producer  shou ld  be  in  the  fo rm o f  enhanced
produc t i v i t y  f rom h is  lamb ing  f locks . Th is  i s  o f  pa r t i cu la r  impor tance  in  h igh
fecundity f locks such as the Booroola Merino.
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