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Summary 

 A very hot dry autumn has seen the available green herbage track the worst case 

scenario from the previous Seasonal Outlook report. 

 Retaining an extra age group of ewes over autumn will still have been a profitable 

strategy having only a small impact on available green feed, and no significant impact 

on ewe condition, which remains above average. The seasonal increase in sheep price 

means value has been added to these ewes if scanned and sold at this stage. 

 Green herbage availability is now unlikely to exceed median levels before the end of 

winter.  

 Low herbage availability and quality has increased the probability of feeding and the 

amount of feed that may be required. 

 Modelling suggests that ewes will reach the critical Condition Score 2 and require 

feeding sometime in August. However it is unlikely the total grain required before 

lambing in September will be more than 10 kg/ewe. 

 Current conditions mean lambing paddocks are not likely to reach the 1000 kg green 

DM/ha benchmark for lambing single bearing ewes by September. Grazing only 2/3 of 

the area during winter locking 1/3 up for lambing, coupled with feeding ewes to 

maintain condition score 2.5 was examined. While doubling the maximum likely feed 

requirement from 10 kg to 20 kg/head, the $3.50/head additional cost is likely to 

result in over $12/head in return from higher lamb survival and lower ewe losses, far 

exceeding the cost of feeding. The increased stock density on 2/3 of the farm over 

winter does not compromise ground cover  

 Feed availability in rested paddocks is likely to reach or exceed the 1000 kg/ha 

lambing benchmark by the end of winter, so spelling of lambing paddocks will allow 

some pasture accumulation and reduce requirement for feed supplements during 

lambing. 

 Conclusion: While current green herbage is low in amount and quality, ewes 

remain in good condition after the summer rain and we are not yet in a drought 

situation. This winter is unlikely to be in the worst 10% for feed availability. 

Supplementary feed requirements for spring lambing flocks are not likely to 

exceed $7/ewe, so it is highly likely to pay to feed ewes over winter to maintain 

flock numbers for spring. 
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Introduction 

Despite the BOM seasonal outlook being positive, 
the actual rainfall received in Autumn 2016 has 
been disappointing and the prospects for ongoing 
good seasonal conditions at the end of summer 
have largely evaporated.   Outlook forecasts for 
above median temperatures have proved reliable 
indeed the SILO data drill data for Bungarby used 
in this analysis suggests that the lagged average 
daily temperatures for autumn are the hottest in the 
record. Current seasonal projections are heavily 
influenced mainly by the low levels of green 
herbage and soil moisture entering winter. The 
probability of higher requirement for supplementary 
feeding has increased accordingly. 

Method 

As usual the weather data is sourced from the 
SILO data drill for Bungarby (36°39’ S: 149°00’ E).  
The base historical simulation (starting 1 Jan 1961) 
was re-run up to the 24

th
 of May 2016 to establish 

the current seasonal conditions. A tactical 
simulation was then carried out using the final state 
of the historical run as its starting parameters.  

The projections for this outlook analysis have 
applied weather data for the period 24

th
 of May – 

31
st
 of August for each year from 1961 to 2015 to 

explore the distribution of possible seasonal 
outcomes based on the historical distribution of 
performance.  

Conditions leading into winter 2016 

Weather 

Despite BOM seasonal projections of a higher than 
normal chance of good autumn rainfall the Silo 
data drill for the Bungarby totaled around 100mm 
the period from 1 Feb 2015 to 23

rd
 May 2016 when 

the median for that period is around 164mm.   

Figure 1. shows that the cumulative total never 
exceeded the median after the 15

th
 of Feb and 

analysis of daily rainfall records shows that there 
have been only three rain days since the 1

st
 of 

February which exceeded a 5mm total.   

Figure 1. Cumulative seasonal total from the 1
st
 of Feb 2016 

compared to the long term distribution.  

 
(Red area represents the span from the 10

th
 percentile to the 

median while the blue shading covers the range from median to 

the 90
th
 percentile) 

In addition to the rainfall deficit weekly average 
temperatures (Figure 2) were above the median for 
most of the autumn and well above the median for 
almost a month from mid-February to mid-March. 
Expressed as a lagged daily average the 
temperatures in autumn 2016 up to the 23

rd
 of May 

are the hottest in the 1960 – 2016 period analysed.  

Figure 2. Weekly average Max and Min temps compared to the 

historical distribution. 

 
The shaded areas represent the long term weekly max and min 

temperature percentiles (10%, 50% and 90%). The solid lines 

are the weekly average max and min temperatures for the 

period from 1
st
Dec 15 to 9

rd
 Feb 14. 

Herbage Mass 

While the previous seasonal outlook gave cause 
for optimism unfortunately the actual dearth of 
rainfall and high temperatures translated into 
pasture availability near or below the projected 10

th
 

%. Figure 3 plots the current simulation to the 23
rd

 
of May against the 10

th
 of Feb projections showing 

that the season has progressed very close to the 
worst case scenario (10

th
 percentile).  

Figure 3. Green herbage mass (kg DM/ha) projections at the 

10
th
 of Feb compared to the historical distribution (shading).and 

the current historical modelling for the Autumn 2016 season 

(black dashed line). 
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As at the 23
rd

 of May the modelled available green 
herbage on the improved pasture is well below the 
long term median for the time of year and 
approaching the 10

th
 percentile projection from the 

previous outlook run.  

For the native pasture system available green 
herbage has tracked close to the 10

th
 percentile 

projections and is currently considerably below the 
median for the time of year. It is important to note 
that 82% of the current 770 kg green DM/ha is in 
the Poa tussock indicating poor quality of 
remaining green.  

Although not shown on the graph if the oldest 
cohort of breeding ewes had been retained as per 
the Autumn outlook simulations, then available 
would be just 8%-10% lower than the baseline 
simulation at the 23

rd
 of May with improved pasture 

remaining above 420 kg DM/ha native pasture 
around 700 kg DM/ha. 

Soil Moisture 

The current poor condition of pasture stems from 
poor growing conditions throughout the autumn 
despite the relatively good start given by the 
excellent January rainfall. 

Figure 4. tracks plant available water for both 
native and improved pastures through 2016 to 
date. The impact of the excellent January rainfall is 
evidenced by the dashed line approaching the 90

th
 

percentile in late January. From this point high 
green leaf area, unseasonably warm temperatures 
and below par rainfall leads to a dramatic drying of 
the soil profile by the end of February.  

Figure 4.  Seven day running mean plant available water (mm) 

for the 2016 season (dashed lines) compared to the long term 

10
th
, 50

th
 and 90

th
 percentiles under improved pasture and 

native pasture. 

  

Except for a couple of minor rainfall events the soil 
profile in the rooting zone has remained close to 
wilting point on both the improved and native 
systems so it is unsurprising that herbage mass 
has declined rapidly during the Autumn period. 

Animal Condition 

Despite the poor season, carry-over of biomass 
from the January growth has helped to keep 
breeding ewes in good condition.  

The modeled condition score of breeding ewes at 
the 23

rd
 of May remains above average for the time 

of year on both native and improved pastures 
(Figure 5) and condition score on improved 
pastures remains higher than for native pasture.  

Retaining extra ewes as tested in the autumn 
outlook did not significantly alter the modelled 
animal condition at the end of autumn. 

Figure 5. Ewe condition score on 23
rd
 of May (brown diamond) 

relative to historical distribution for that date. Black cross 

indicates ewe condition if cast for age ewes were retained past 

February and rejoined 

  

Modelled weaner live weights are considerably 
below the median on both improved and native 
pasture systems. Again retaining more ewes had 
little impact on weaner live weight suggesting the 
limiting factor to growth of lambs is feed quality 
rather than feed quantity. 

Figure 6. Weaner lamb live weight on 23
rd
 of May (brown 

diamond) relative to the historical distribution for that date. The 

black cross indicates lamb live weight if cast for age ewes were 

retained past February and rejoined 
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BOM weather outlook winter 2016. 

The three month rainfall outlook –June to August 
shows probabilities of exceeding median rainfall of 
between 70 and 80%. However the accuracy of 
this outlook is low with around 50% consistency 
between the forecast range and the ultimate 
outcome in the past. This indicates that despite the 
positive probabilities there is no reason to depart 
from the full historical distribution of seasonal 
outcomes with regard to rainfall this winter so 
current projections have used the full range of 
historical weather data from 1961 - 2015. 

Figure 7. BOM Jun - Aug Rainfall Outlook. Probability of 

exceeding median rainfall totals 

 

 

Projections 23th May – 31st Aug. 

Pasture availability expected to be below 
median. 

The green herbage available on the 23
rd

 of May is 
well below the median (Figure 8) and since the 
current herbage is the residual after several 
months where grazing and decay has exceeded 
new growth this remaining herbage is also of 
poorer quality than usual (Figure 9).   

Projections to the end of winter indicate that under 
the best case scenario there is some potential for 
recovery on improved pastures in both availability 
and the digestibility of the herbage but even so 
neither will exceed the long term median before the 
end of winter. There is a 50% chance that green 
herbage mass will remain at or below current 
levels throughout the winter and fall well short of 
animal requirements.  

There is less potential for native pasture recovery 
regardless of rainfall but at the low stocking rates 
and with a dominance of Poa spp the potential rate 
of decline in green herbage mass under poor 
seasonal conditions is also slower. On native 
pastures feed quality will limit production more so 
than herbage mass.  

It should be noted that the upward trend in the diet 
digestibility from early August (Figure 10) is mostly 
due to intake substitution after the commencement 
of feeding grain to the stock (see page 5). 
Increasing supplements cause the stock to graze 

less, reducing intake of pasture but increasing the 
quality of the pasture selected. 

Figure 8. Projected green available herbage (kgDM/ha) relative 

to historical variation.  

 

Figure 9. Projected herbage diet digestibility (%) relative to 

historical variation.  

 

Ewe body condition 

While ewe condition score currently sits slightly 
above the median for the time of year, following on 
from the projections for low green herbage and 
feed quality, ewe condition score is most likely to 
decline throughout the winter.  
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Since ewes on native pasture are already almost a 
full condition score lower than those on improved 
pasture, threshold levels for maintenance feeding 
are triggered sooner. 

 Figure 10 Projected ewe condition score relative to historical 

variation. 

 

Feeding has commenced when CS 2 is reached 
which is 10

th
 August for the 10

th
 percentile and 

about 2 weeks later for the median (Figure 10.) 
Ewes grazing improved pastures will most likely be 
at or above their long term median condition score 
until mid-July and the 10

th
 percentile does not 

reach CS2 until the last week in August indicating 
a 10% chance feeding will commence by this date.  

Feeding amounts 

The late start to feeding translates into relatively 
modest amounts of feed supplements being 
required and figure 11 shows that on the native 
pasture system while the probability of needing at 
least some feeding is 70% there is only a 10% 
chance the requirement would exceed 10kg per 
ewe. 

Figure 11 Probability of feed requirements exceeding any given 

level. 

  

On improved pasture there is only a 26% chance 
of some feed being required and only a 5% chance 
of feeding exceeding 10kg/hd. 

Potential Management Strategies. 

Unfortunately delaying feeding by fully utilising the 
pasture and bringing ewe condition score down to 
CS2 in winter seriously compromises the lambing 
performance leading to lower lamb birth weights 
and survival and potential for increased ewe 
losses. This strategy also locks in a requirement 
for ongoing feeding and disturbance in the lambing 
paddock in September before spring growth can 
provide sufficient pasture.  

One option to avoid this is to lock up lambing 
paddocks to retain feed as well as setting higher 
condition score thresholds for maintenance feeding 
to lift lamb birth weight and ensure that ewes still 
have some body reserve to call on at the point of 
lambing. 

To simulate this the tactical simulations were re-
run with the feeding threshold lifted to CS 2.5 and 
with the area available to graze reduced by one 
third, effectively increasing the stocking rate on the 
remaining land by 50%. 

Timing of feed requirements 

The results of this new tactical simulation are 
shown in figure 12. On the native pasture 
maintaining a minimum of CS 2.5 there is a 10% 
chance that feeding will start by the 21

st
 of June 

almost 7 weeks earlier than the baseline scenario 
indicated by the shaded area.  

Figure 12 Supplementary feeding percentiles with one third of 

the property locked up for lambing and feeding to condition 

score 2.5 vs 2 

 

Red shading is the area between the original 90
th
 

percentile and the median while green shading is the area 

between the median and 10
th
 percentile. 
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Overall the strategy means locking the native 
system into a requirement for at least some 
feeding by the end of July. 

Adopting the same strategy for the improved 
pasture system is not so costly in terms of feed 
requirements per head although there is an 
increased probability of feeding (50% chance) 
being needed by late winter while there is a 10% 
chance feeding will start by the end of July.  

Total Feed Requirements 

Overall the strategy of saving lambing paddocks 
and maintaining higher CS in the ewes increases 
the requirement for grain significantly. Figure 13 
shows that the amount of grain required to cover 
90%of possible seasonal outcomes (P=0.1) 
increases from 10kg to 23 kg of grain per head in 
the lead up to lambing on the native pasture. On 
the improved pasture the requirement increases 
from 7kg to 18kg of grain.  

Figure 13. Probability of feed requirements exceeding any 

given level when feeding to maintain CS 2.5 and with 30% of 

the farm saved for lambing. 

 

Benefits from ewes in better condition. 

Figure 14 plots the 10
th
 percentile body condition 

profile of the ewes on each of the systems tested 
at joining, scanning (mid pregnancy) and lambing. 

Lifetime Wool project data shows a fall in maternal 
live weight (ewe body condition) in late pregnancy 
is critical to lamb survival especially in twins.   

Figure 14 10th Percentile (worst case) condition score profile of 

ewes from baseline projections and when fed to maintain a 

minimum of CS 2.5 

 

To determine the extra number of lambs surviving 
due to better nutrition of their mothers these CS 
profiles were then tested in a separate model 
based on Lifetime Wool project data published by 
Young et al 2011. Lifetime Wool data on the 
impact of lambing CS on ewe survival has also 
been used to determine the likely gain in extra 
ewes surviving lambing.   

Table 1 shows the expected lambing rate of each 
system tested. Even though the scanning rate of 
the improved pasture system from the GrassGro 
modelling was 134% compared to 121% for the 
native system the ultimate lambing rate modeled 
using the response surfaces of Young et al 2011 is 
lower.  This is due to poor late pregnancy nutrition 
as evidenced by the loss of 1.25 condition scores 
between scanning and lambing.  

The improved nutrition represented by the CS 2.5 
feeding threshold leads to extra lamb survival 
(mostly in twin lambs) amounting to an extra 15-17 
extra lambs surviving per 100 ewes. Using the cost 
and price assumptions shown the rate of return on 
the investment in extra feed is impressive; with 
extra revenue more than double the extra costs. 

Table 2 shows the sensitivity of this strategy to 
grain and lamb price on the native pasture. Even 
with lambs at only $40 and a grain cost of 
$400/tonne there is still a $520 return on the extra 
feeding of 100 ewes giving confidence the 
investment in extra feed will yield a suitable return. 

Table 1. Modeled response to 10
th
 percentile ewe condition 

score profiles through setting a higher CS threshold for feeding.  

 Native Improved 

 Base  
 

Fed to 
CS 2.5 

Base  Fed to 
CS 2.5 

Joining 2.55 2.55 3.51 3.51 

Scanning 2.4 2.5 3.25 3.25 

Lambing 2 2.5 2 2.5 

Lambing % 75% 92% 67% 82% 

Feed 1000 2150 700 1870 

Extra Feed  (kg/100 
ewes) 

1150  1170 

Cost* $/100 ewes 345  351 

Extra Lambs /100 ewes 17.00  15.00 

Extra ewes 
Surviving# 

/100 ewes 3  3 

Valueʈ $/100ewes 1320  1200 

Net Return $/100 ewes 975  849 

* Costs assume grain at $300 as fed  
ʈ  
Net value of an extra marked lamb at $60. 

#
 Value of a replacement ewe at $100 

. 
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Table 2. Table of sensitivity of profit per 100 ewes from extra investment in feed supplements to maintain 
at a minimum CS of 2.5 compared to CS 2. 

 Price of Grain ($/tonne as fed) 

Lamb value/hd  $           200   $           250   $           300   $        350   $        400  

 $          40   $     750.00   $     692.00   $     635.00   $  577.00   $  520.00  

 $          50   $     920.00   $     862.00   $     805.00   $  747.00   $  690.00  

 $          60   $     1090.00   $     1032.00   $     975.00   $  917.00   $  860.00  

 $          70   $     1260.00   $     1202.00   $     1145.00   $  1087.00   $  1030.00  

 $          80   $  1,430.00   $  1,372.00   $  1,315.00   $  1257.00   $  1200.00  

For some there may still be a question over the 
assumptions about increased in lamb survival. 
Certainly GrassGro alone does not predict such a 
strong response since it uses lamb survival 
algorithms based predominantly on chill and does 
not include the findings of the Lifetime Wool 
project. To test the sensitivity of the economics to 
the response in lamb and ewe survival the break-
even point was calculated for each pasture system 
using the base price assumptions from table 1.  On 
either pasture only 5 of the modeled 15-17 extra 
surviving lambs and one extra ewe are needed to 
break even showing that only modest responses in 
lamb survival and ewe survival are required for the 
higher feeding threshold to be a profitable venture.  

Impact on pasture in the lambing paddocks 

While ideally resting lambing pastures should have 
commenced earlier than June some rest is better 
than none and Figure 15 shows boxplots of the 
distribution of potential green herbage mass on the 
1

st
 of September for destocked paddocks 

compared with paddocks stocked at the base 
system rate.  

Figure 15. Distribution of projected green herbage 
mass on the 1

st
 of September for stocked vs 

destocked Native and Improved pastures. 

  

On the native pasture there is an improvement of 
between 150 and 200 kg DM/ha in green herbage 
mass available for grazing at the start of lambing in 
destocked paddocks over stocked paddocks while 
on the improved pasture the difference is between 
150 and 300 kg Green DM/ha. For both pasture 
types the median green herbage mass is 
approaching 1000kgDM/ha, very nearly the 

suggested minimum benchmark for the start of 
lambing with single bearing ewes.  

Also noteworthy is that even with the 50% higher 
stocking density of the grazed land over winter the 
model predicts that ground cover will remain above 
70% on both pasture types 

While not eliminating the possible requirement for 
feeding in the lambing paddocks the extra green 
pasture available would certainly reduce the 
requirement and may eliminate completely the 
need to feed single bearing ewes at lambing. The 
value of this saved feed cost will give financial 
returns in addition to the calculations based on 
ewe and lamb survival shown above. 

 

Conclusions 

Unfortunately the season since the last seasonal 
update could not have taken a much worse path. 
Despite this, given recent sheep prices a decision 
to retain and join an extra cohort of aged ewes with 
a view to selling them scanned in lamb will still 
have been a good economic decision even if 
holding then through to lambing has ceased to be 
an attractive option.  

In the current season economic decisions need to 
be made about managing animal condition and it is 
likely that early intervention to limit loss of condition 
in breeding ewes will give the best economic 
returns at current grain and sheep prices.  

Feeding soon and saving lambing paddocks will 
also reduce the headaches associated with 
feeding at lambing time.  Certainly the prospects of 
a return of neutral or La Nina weather patterns 
should give confidence to retain and feed stock 
through winter rather than sell down and 
compromise the ability of the enterprise to utilise 
spring growth. 

Disclaimer: The information contained in this publication is 

based on knowledge and understanding at the time of writing 

(February 2016). However, because of advances in knowledge, 

users are reminded of the need to ensure that information upon 

which they rely is up to date and to independently check the 

accuracy and currency of the information. 

 


