
Animal Production in Australia 

INFLUENCE OF NITROGEN BASED SUPPLEMENTS ON LIVE WEIGW, FERTILITY 
AND MORTALITY OF HEIFERS GRAZING DRY SEASON NATIVE PASTURE 

W . J .  TAYLOR*, R.G. HOLROYD** and J . G .  REBGETZ*** 

SUMMARY 

Supplements containing urea or b iu re t  were fed  i n  the  dry  season t o  year l ing  
and two year o ld  pregnant h e i f e r s  grazing nat ive  spear g ras s  pas tures  i n  north 
Queensland. Liveweight change and su rv iva l  during t h e  dry season and f e r t i l i t y  
i n  the  following year were measured. 

In  the  f i r s t  experiment during a r e l a t i v e l y  favourable dry season, 
supplementation s i g n i f i c a n t l y  (P 4 0 . 0 1 )  reduced liveweight lo s s  i n  year l ing  
he i f e r s  (5  vs 32 kg) .  I n  t h e  following year during a drought,  supplement 
s ign i f i can t ly  (P L 0.01) reduced liveweight lo s s  i n  year l ing  h e i f e r s  (32 vs 41 kg) 
and s i g n i f i c a n t l y  (P 4 0 . 0 1 )  reduced m o r t a l i t i e s  (23.5% vs 5.2%) i n  pregnant and 
l a c t a t i n g  h e i f e r s .  The supplement had no s i g n i f i c a n t  e f f e c t  on subsequent 
f e r t i l i t y  i n  e i t h e r  experiment. 

INTRODUCTION 

During extended dry seasons i n  north Queensland l o s s  of l i v e  weight caused 
by p ro te in  and energy de f i c i enc ies  can cause high morta l i ty  r a t e s  i n  beef cows. 
Urea based supplements have reduced weight losses  during drought years (Holroyd 
et  al. 1977) bu t  have had no e f f e c t  on subsequent f e r t i l i t y  i n  cows calving a t  
t h e  end of t h e  dry season (Sieber t  e t  al. 1976). 

Biure t  i s  a non-toxic form of non-protein nitrogen.  Both urea  and b i u r e t  
fed with molasses have produced s imi la r  liveweight responses i n  growing c a t t l e  
(Winks e t  al. 1979). This paper r epor t s  t h e  e f f e c t  t h a t  supplements containing 
urea o r  b i u r e t  had on l i v e  weight, su rv iva l  and f e r t i l i t y  when fed  t o  year l ing ,  
and pregnant o r  l a c t a t i n g  two year o ld  h e i f e r s  during d ry  seasons. 

MATERIAL AND METHODS 

Two experiments were conducted a t  "Kirk River", Mingela during 1971/72 and 
1972/73 respect ively .  The na t ive  pas tu re  present was predominantly spear g ras s  
which i s  t y p i c a l  of t h e  region.  Average annual r a i n f a l l  is 650 mm with 70% 
f a l l i n g  during Decenber t o  March. 

During 1971/72 above average r a i n f a l l  (1115 mm) was recorded with 91% of 
r a i n  occurring between December and March. Thus, t h e  feeding period was preceded 
by favourable seasonal condit ions.  In  t h e  following year ,  drought condi t ions  
occurred i n  t h e  l a t t e r  half  of t h e  feeding period.  Tota l  r a i n f a l l  (441 mm) was 
b e l m  average with 73% of r a i n  f a l l i n g  between December t o  March. 

In  t h e  f i r s t  experiment (June 1971 t o  May 1972),  year l ing  Brahman Shorthorn 
crossbred h e i f e r s  were a l loca ted  t o  four paddocks by s t r a t i f i e d  r andmisa t ion  
based on l i v e  weight (Mean and standard devia t ion of 244 + 36 kg) .  In t h e  
second experiment (June 1972 t o  August 19731, pregnant animals from t h e  f i r s t  
experiment were a l located  t o  two paddocks by s t r a t i f i e d  r andmisa t ion  on 
l i v e  weight (342 + 38 kg) and f o e t a l  age (4.65 + 0.87 mo) determined by r e c t a l  
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palpa t ion .  Another d r a f t  of yea r l i ng  crossbred  h e i f e r s  of s imi l a r  breeding was 
a l l oca t ed  t o  two groups by s t r a t i f i e d  randomisation based on l i v e  weight (220 + 
24 kg).  Stocking r a t e s  were approximately one beas t  pe r  2.4 ha. The animals 
were mated each year  i n  December f o r  f i v e  months wi th  f i v e  pe r  c e n t  b u l l s  of 
similar breeding.  No reproduct ive  d i s e a s e  problems were de t ec t ed  fol lowing 
r o u t i n e  t e s t i n g .  

The f i r s t  experiment comprised four  t rea tments :  (i) Con t ro l (n i1  supplement); 
(ii) 57 g urea  and 170 t o  225 g molasses pe r  head per  day i n  drum r o l l e r s ;  
(iii) 70 g b i u r e t ,  30 g molasses and 2 g sulphur i n  troughs;  ( i v )  70 g b i u r e t  
and 1.8 kg g r a i n  i n  s e l f  feeders .  I n i t i a l l y  animals i n  t rea tment  ( i v )  were 
f ed  b i u r e t  and g lyc ine  (Neonotonia w iqh t i i )  p e l l e t s  but  t h e  b iure t -gra in  mixture 
was s u b s t i t u t e d  a f t e r  84  days because of poor in take .  Feeding commenced i n  
June 1971 and continued f o r  196 days. The c o n t r o l  group was given access  t o  
t rea tment  (ii) f o r  t h e  l a s t  24 days of t h e  feeding  period t o  prevent  expected 
dea ths .  

The second experiment comprised two t rea tments  f o r  both two year o l d  and 
yea r l i ng  h e i f e r s :  (i) Contro l  of n i l  supplement; (ii) 120 g/hd/day of mixture 
conta in ing  57:28:2:6:7 p a r t s  by weight of b i u r e t ,  monoammonium phosphate, sulphur, 
s a l t ,  molasses r e spec t ive ly .  The mixture was fed i n  open t roughs  and t h e  s a l t  
and molasses l e v e l s  were adjus ted  t o  r e g u l a t e  i n t ake .  Feeding of yea r l i ng  
h e i f e r s  commenced i n  J u l y  1972 and continued f o r  147 days,  wh i l s t  pregnant two 
year o ld  h e i f e r s  were f ed  from June 1972 f o r  181 days. The c o n t r o l  group of 
t h e  pregnant two year o ld  h e i f e r s  were fed  f o r  su rv iva l  during t h e  l a s t  seven 
weeks of t h e  d ry  season. Surviva l  feeding commenced a f t e r  10% of t h e  c o n t r o l  
group had died.  These animals were fed  2.7 kg lucerne  hay and 0.45 kg per  head 
per  day of a grain-urea mix. 

The d a t a  were analysed by t h e  l e a s t  squares  method (Harvey 1960) .  I n i t i a l  
l i v e  weight was f i t t e d  a s  a cova r i a t e  t o  e s t ima te  i t s  e f f e c t  on l iveweight  ga in  
and f e r t i l i t y  and t o  a d j u s t  f o r  any group b i a s  due t o  m o r t a l i t i e s .  

RESULTS AND DISCUSSION 

Table 1 summarises t h e  e f f e c t  of supplementation on l i v e  weight and 
reproduct ive  performance i n  both t r i a l s .  Deaths amongst t h e  yea r l i ng  h e i f e r s  i n  
both experiments were r e s t r i c t e d  t o  acc iden ta l  dea ths  not  a s soc i a t ed  wi th  
n u t r i t i o n a l  s t r e s s .  

Experiment 1 

Supplementation caused a s i g n i f i c a n t  reduction (P L O . O 1 )  i n  l iveweight  l o s s  
during t h e  d r y  season (10/6/71 - 29/11/71). There was l i t t l e  d i f f e r e n c e  between 
t h e  supplemented groups, with t h e  a p p a r e ~ t  disadvantage t o  t h e  g ra in -b iu re t  
probably due t o  t h e  de lay  i n  t h e  commencement of e f f e c t i v e  feeding.  However a 
d i f f e r e n c e  between t h e  e f f ec t ivenes s  of molasses and g r a i n  a s  a c a r r i e r  f o r  t h e  
b i u r e t  cannot be discounted.  Overa l l  t h e  supplemented groups l o s t  an  average 
of 4.5 kg l i v e  weight compared t o  33.9 kg l iveweight  l o s s  i n  t h e  c o n t r o l  group. 
I n i t i a l  l i v e  weight had a s i g n i f i c a n t  e f f e c t  ( P L 0 . 0 5 )  on l iveweight  change, 
with heavier  h e i f e r s  l o s ing  more weight (b  = - 0.2277 + 0.0359 kg l iveweight  
change per  kg of i n i t i a l  weight) .  ~ l t h o u g h  t h e  molasses-urea mixture seemed 
marginally b e t t e r  than  t h e  b i u r e t  based supplements, t h e r e  was l i t t l e  advantage 
t o  any supplement when t h e  reproduct ive  performance was evaluated.  

There was no s i g n i f i c a n t  d i f f e r ence  a t t r i b u t a b l e  t o  supplementation i n  
e i t h e r  f e r t i l i t y  o r  f o e t a l  age,  which i s  an ind i ca t ion  of time of conception. 
However, l i v e  weight of a l l  t r i a l  animals a t  mating (232 kg on 29/11/71) had a 
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s i g n i f i c a n t  e f f e c t  (P L 0.005) on f e r t i l i t y  (b = .028 5 0.09% pe r  kg) .  There 
was a tendency f o r  heavier  animals t o  have o l d e r  f o e t a l  ages. (b = 0.0062 + 
0.0033 month pe r  kg; P L . 1 0 ) .  Liveweight response t o  supplementation was not  
s u f f i c i e n t  t o  cause reproduct ive  d i f f e r ences  according t o  t rea tment ,  d e s p i t e  
a s i g n i f i c a n t  r e l a t i o n s h i p  between l i v e  weight and reproduct ive  performance 
amongst a l l  t r i a l  animals. 

TABLE 1 Least squares  means f o r  l iveweight  change, f i n a l  l i v e  weight ,  mor t a l i t y  
r a t e ,  pregnancy r a t e  and f o e t a l  age 

Liveweight Mor t a l i t y  F e r t i l i t y  

Treatment No. Change F i n a l  Deaths No. Preg Foe ta l  
(kg/hd) (kg) ( a )  ( a )  Age(m)  

Experiment 1 
Year l i n g  Hei fers  10/6/71 - 29/11/71 31/5/72 

Control  36 -33.9 210 31 71 4.3 
Molasses urea  43 + 3 . 7  248 40 88 4.5 
Molasses b i u r e t  47 - 6.0 238 46 87 4.1 
Grain b i u r e t  37 -12.2 232 36 89 4.6 

Experiment 2 10/7/72 - 11/12/72 
Yearling h e i f e r s  

Control  
Biure t  mix 

Experiment 2 1/6/72 - 11/12/72 3/8/73 
Pregnant/Lactat ing  
2 yr h e i f e r s  

Control  54 -88.2 254 23.5 35 47 5.0 
B iu re t  mix 39 -77.0 265 5.2 52 30 5.5 

Experiment 2 

Supplementation reduced l iveweight  l o s s  (P L . 0 0 5 )  i n  t h e  yea r l i ng  h e i f e r  
group and t h i s  l iveweight  change was a f f ec t ed  by i n i t i a l  weight (b = -0.3417 
+ 0.0475) kg l iveweight  change per  kg i n i t i a l  weight (P L . 0 0 5 ) .  Supplementation - 
had no  e f f e c t  on f e r t i l i t y  o r  f o e t a l  age. There was a tendency (P L 0 . 1 0 )  f o r  
heavier  animals a t  t h e  start of mating (11/12/72) t o  achieve higher pregnancy 
r a t e s  (b = 0.43 + 0.24% per  kg) .  Treatment e f f e c t  was no t  s u f f i c i e n t  t o  i nc rease  
reproduct ive  r a t e s  i n  t h e  supplemented group. The low reproduct ive  r a t e  o v e r a l l  
was probably a r e f l e c t i o n  of low p re jo in ing  l i v e  weight (185 kg) .  

Supplementation had no e f f e c t  on l iveweight  change i n  t h e  surv iv ing  pregnant 
o r  l a c t a t i n g  h e i f e r s .  However, an e f f e c t  may have been masked by high dea th  
r a t e s  i n  t h e  c o n t r o l  group and t h e  neces s i t y  t o  feed remaining c o n t r o l  animals 
t o  avoid unacceptably high lo s se s .  Liveweight changes were influenced by 
ca lv ings  between June 1 1972 and December 11 1972. However, because t h e  animals 
were a l l oca t ed  t o  t h e  groups by random s t r a t i f i c a t i o n  on pregnancy s t a t u s  a s  
we l l  a s  l i v e  weight any b i a s  i n  t h e  d i f f e r ence  between groups should be minimal. 

In t h i s  experiment supplementation s i g n i f i c a n t l y  reduced (P L 0.01) dea th  
r a t e  (23 vs  5.2%; c o n t r o l  and pregnant / lac ta t ing  h e i f e r s  r e s p e c t i v e l y ) .  Half of 
t h e  dea ths  i n  t h e  c o n t r o l  group occurred i n  t h e  f i r s t  four  weeks of t h e  seven 
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week survival  feeding period. 

Calves produced by the  fed group of pregnant/lactating h e i f e r s  were 
s ign i f i can t ly  heavier (46.8 kg vs 37.2 kg; P L 0 . 0 0 5 )  a t  the  end of t h e  feeding 
period (11/12/72) , and t h e i r  calves gained more weight (99.8 vs  89.7 kg; P L O .  09  
during t h e  following nine months (11/12/72 t o  17/9/73)/ 

CONCLUSION 

These r e s u l t s  agree with other  work i n  the  subcoastal  spear g rass  region of 
north meensland t h a t  found supplements containing nitrogen fed from ea r ly  i n  the  
d r y  season may reduce weight loss  but do not improve the  f e r t i l i t y  of c a t t l e  
mated during t h e  following wet season (Siebert  et a l .  1976; Holroyd et a l .  1982). 
work with s t e e r s  (Winks et a l .  1979) found t h a t  non-supplemented animals had 
higher r a t e s  of liveweight gain during t h e  following wet season than animals 
supplemented i n  t h e  previous dry  season. Although no l i v e  weights were recorded 
over the  following wet season i n  these  experiments, a s imi lar  s i t u a t i o n  should 
occur i n  he i fe r s ,  and t h i s  could account f o r  the  observed lack of f e r t i l i t y  
response a s  liveweight changes over t h e  mating period influence f e r t i l i t y  
(P las to  1968 ) . 

The j u s t i f i c a t i o n  fo r  non prote in  nitrogen feeding i s  i n  t h e  survival  of 
pregnant cows when t h e  dry  season i s  prolonged. Breeder morta l i ty  has more 
e f f e c t  on gross  incme  than breeder f e r t i l i t y  especia l ly  when th ree  year old 
bullocks a r e  sold (Taylor, et a l .  1980). 

We thank M r .  C.B. Mutch f o r  ass is tance and Dow Chemicals f o r  providing t h e  
b iu re t  supplements. Thanks a r e  due t o  colleagues whose advice a s s i s t e d  design 
and reporting t h i s  t r i a l .  

REFERENCES 

HARVEY, W.R. (1960) . United Sta tes  Department of Agriculture,  Agricul tura l  
Research Science, No. A.R.S.-20-8. 

HOLROYD, R.G., O'ROURKE, P.K., CLARKE, M.R. and LOXTON, I . D .  (1982). Aust. Expt. 
Agric. Anim. Husb. ( i n  p ress ) .  

PLASTO, A.W. (1968). Proc. Aust. Anim. Prod. 2 1 7 7 .  - 
SIEBERT, B.D., PLAYNE, M . J .  and EDYE, L.A.A. (1976). Proc. Aust. Soc. Anim. Prod. 

11:249. - 
TAYLOR, W . J . ,  RUDDER, T.H. and NEAL, J . A .  (1980). Proc. Aust. Soc. Anim. Prod. 

13 : 365. = 

WINKS, L., LAING, A.R. O'ROURKE, P.K. and WRIGHT, G . S .  (1979). Aust. Expt. Agric. 
Anim. Husb, E :522 .  - 


