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THE PLACE OF SOLID FIED MOLASSES BLOCKS I N THE GRAZI NG | NDUSTRY

C. A, GRAHAM
ICl Australia Limted

I NTRODUCT! ON

Mol asses, a liquid by-product from sugar manufacture, is
very palatable to runinants and readily consuned by grazing aninals.
As well as being palatable, it contains adequate levels of energy,
sul phur and other trace minerals (NRC 1964) and is relatively cheap,
$23/tonne in 1977, (CSR personal communication). Despite its
availability and cheapness, nolasses has not been used widely as a
stock feed. It was not until a satisfactory |low cost nethod of on-
farm feedi ng was devel oped (Mutch 1966) that the usage of nol asses
i ncreased. Bet ween 1967 and 1974 stock food usage rose sharply from
38,000 tonnes to 101,000 tonnes (ABS 1976). This sharp increase in
mol asses usage coincided with w despread acceptance in Queensland
of feeding urea/nolasses mxture in roller drum lickers (Queensland
Department of Primary Industries 1969 - 70). Mre recently,

i ncreasi ng on-farm labour costs together with a reduction in the
availability of farm labour has stimulated comercial interests in
devel opi ng nol asses bl ocks as an alternative to |iquid molasses
suppl ement s.

| would like to describe some experimental work involving
mol asses bl ocks in bloat control in Southern Australia and the
prelimnary work onphosphate npbl asses bl ocks in Northern Australia.

Bl oat

Bl oat is caused by a persistent foamin the rumen inhibiting
bel ching of entrapped gases (CSIRO 1972). It occurs comonly in
beef and dairy cattle grazing |egune dom nant pastures in tenperate
Australia. The accepted method of control is to remove or prevent
foam formation with an antifoaming agent. Twice daily drenching is
the nost effective method available for dairy cattle. For beef cattle,
however, the npbst practical control neasures depend upon free choice
systems using pluronic detergent. The effectiveness of these methods
has been variable (Langl ands and Hol mes 1975). The di scovery by
Laby (1972) of a nmore effective and pal atabl e detergent than used
previously provides the opportunity of inmproving free choice nethods.

| would like to present the results of 12 field trials which
were designed to assess the effectiveness of an al cohol ethoxylate
detergent (Teric 12A23B) incorporated in a pal atable nol asses feed
bl ock.

Ei ght grazing experinents were conducted in Victoria between
1973 and 1976 (G aham Pern and Linehan (1977), Pern, Walsh and
G aham (1977) unpublished data) and four in New Zeal and during 1976
(Barr and Graham 1977 unpublished data).
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Trial procedure

Properties were-selected for trial work on the basis of
prior bloat problens. In npbst experiments a uniform area of
pasture was equally divided by an electric fence. In experinents
1-3 and 9-12 the animals allotted to one half were supplied with
bl oat blocks. In experinents 4-8 placebo and bloat blocks were used
in a cross over design. After a period of 1-2 weeks the blocks were
wei ghed and interchanged between groups. The operator responsible
for bloat scoring did not know which set of blocks contained the
active ingredient.

The blocks were placed in resting areas used by the cattle
unprotected fromrain

Scoring nethod

The nethod used has been described by Laby (1972). An
animal with only the left flank distended was scored as |, and if
both flanks were distended and the aninmal showed signs of distress
it was given a score of 2. Al scoring was nade daily by the owner
or manager of the property on which the experinment was done.

The bloat scores recorded in each prelininary period of
1-2 weeks were used to divide the animals into two groups of equa
bl oat susceptibility.

Bl ock conposition

Al'though different block fornulations were used there was no
significant fornulation effect. Conposition of the blocks are given
in Table 1 for conpl eteness.

Fornulations 1-4 were all tested in experiments [-3 while
formulations 2 and 5 (placebo) were used in experinents 4-8. Only
formulation 2 was used in experinents 9-12.

TABLE 1 - Percentage conposition of solidified nolasses blocks

Bloat formulations Placebo
Ingredients

1 2 3 4 5
Teric 12A23B 10 10 15 15 0
Molasses 60 63 55 58 68.5
Salt 15 15 15 15 15
Magnesium oxide 15 10 15 10 15
Acetic acid 0 2 Q 2 1.5

Bl oat Frequency and Severity

The results of 12 grazing experiments conducted in wdely
varying geographical areas show that bloat blocks consistently
reduce bloat frequency (Tables 2, 3 and 4).



TABLE 2 - 1973 Bl oat

block trials - NE Victori a.

Trial Trial Bloat ] Teric Block Mean
No Length Treat- No of No of Frequency % ConsuQEtiogl Live-
ments Animals Deaths g head “day weight
(Days) 0| 1 2 Change
' (Kg)
1 46 Control 23 2 48 | 30 22 - +13
NS |&%*% NS
Block 23 - 72 | 28 0 15.0 +30
2 33 Control 10 85 | 14 1 - -
NS NS Not
' Block 12 89 |11 | © 23.6 recorded
3 36 Hay +
Mineral 82-168 3 82 |17 1 - -
0il Not
NS NS recorded
Block 82-106 - 86 | 14 1 7.4 -
] _

*%% p<0.001

IS1



Table 3

Bloat and Placebo Block Trials

Bloat Frequency Mcan
Prial géiaéh Block No of No of 3 Blocku‘ Liveweight
No (Dags) Treatments | Animals Deaths C:g:s‘l“fda?fl Change
Y 0 lor2 |9° 7 g
4 ' 45 | Placebo 27 - 52 48 68.5 24.2
Harcourt : hdoed hhw
Bloat 27 - 86 14 106.1 40.0
5 (7 Placcbo 7 1 80 20 175.5 10.8
Sale { *w ' NS
(( Bloat 7 - 95 5 404.1 12,1
(7 Placebo - 80 20 327.3 -1.7
21 .n NS
( Bloat - 91 9 169.4 5.0
( .
{ 7 | Placebo - 95 5 183.7 15.0
( i NS NS
( Bloat - 95 5 278.7 18.3
6 28 Placebo 20 . 56 44 120.0 Not
Yea ‘ Bloat 19 - 60 40 133.4 recorded
7 (14 |} Placebo 11 - 97 3 259.,7 . 571.7
Swift's { . NS NS
Creek ( Bloat 1 - 97 3 298.7 64.1
( -
\Y - - - - - - - -~ -~
. 42 (14 Placebe - 100 0 267.5 20.9
{ NS *
{ Bloat - 100 ] 196.8 34.6
-
(14 || Placebo 1 : 99 1 251.3 ~-5.9
{ ' (withdrawn) NS **
s Bloat - 100 V] 227.9 28,2
8 28 Placebo 10 - 78 22 161.0 20.5
Sala . RN NS
Bloat 10 - 99 1 143.0 28.5
o
T 0.01 *p Q.GS

*a% p < 0,601

¢St



TABLE 4 - New Zeal and Trials 1976.

Trial . Blozrtlc Block Liveweight
Trial Length Treat- No of No of re%;) y Consumpgion Change (kg)
No Days ment Animals | Deaths i g heagll i
ol1 or 2 day 0-3 wks | 0-6 wks
9 42 Control 17 3 65 35 - 38.8 72.9
Winfield hkhk Kkk kkk
Block 17 94 6 121.2 54.1 90.3
10 42 Control 20 1 90 10 - 30.6 62.4
Rakaia ok NS NS
Block 20 98 2 44.0 28.9 63.0
11 42 Control 8 76 24 - - 58.1
Gorrie * R
Downs Block 12 85 15 161.0 - 68.8
12 T 42
Ashburton Control 13 53 47 - -2.7 19.4
Kkk %% %
Block 13 93 7 93.4 10.8 42.3
*%* p < (.001 *¥% p< 0.01 * p< 0.05

£G1
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In eight of the 12 trials where noderate to serve bloat occurred

bl ock suppl enentation significantly reduced bloat frequency. Under
severe bloat conditions (trials 1, 9 and 12) both bloat severity and
frequency were reduced. The alnost conplete absence of severe bloat
in these three experinents is in contrast with the results obtained
using capsul es (Laby, personal conmunication) where severe bloat was
reduced but not elimnated. The effectiveness of these blocks appears
to be due to a nunber of factors including a high detergent intake.
Hi gh intakes of al cohol enthoxylate detergents persist in the rumen
for long periods. Laby (1972) found that a single dose of 28 g of
Teric detergent persisted in the rumen of non-lactating dairy cows
for 44.5 hours. Persistence was measured at the tinme interva

bet ween dosing and the re-appearance of bloat. However in nost
situations a mean Teric intake of 10 g head “day = is recommended

to prevent blogi (C§}R0 1972). In trials |-7 the nmean teric intake
of 21.6 g head "day = was twice tgf reginnended | evel but the nean
intake was reduced to 11.2 g head “day inthe trials 8-12 by
increasing the ratio of blocks to aninals (Table 5).

TABLE 5 - Effect of block to animal ratio on Teric consunption

Ratio of Blocks Mean Teric_Eonngption
to animals g head “day
Trials 1-7 1 -5 21.6
Trials 8-12 1-10 11.2

It appears that a mean Teric intake of 11 g head—lday-l from blocks
is satisfactory in reducing the frequency of bloat. (Tables 3 and
4).

Li vewei ght

Significant liveweight increases were observed in five
grazing trials (1, 4, 7, 9, 11). Part of this increase in live-
wei ght nmay be due to differences in gut fill brought about by differ-
ences in the density of the contents. The rumen content of bl oated
animals are known to be less dense than non-bloated animals (Laby 1972).
It is unlikely that the nolasses component of the bloat blocks made
any significant contribution to weight gains. \Were both placebo
and bl oat bl ocks were used, which have a simlar nplasses content,
wei ght increases were consistently greater for the bloat blocks

Mrtality

10 animals died in the 12 field trials while one anina
was withdrawn and treated from Trial 7 because of the probability
of death occurring. Al the nortalities were recorded in the
control groups. In Trial 9 it was found necessary to give 244
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bl oat drenches in the control group to treat bloat while only one
drench was given in the block group

Proportion of Animals Consuming Bloat Bl ocks

A successful free choice method of bloat control depends
not only upon the level of Teric intake but also on the proportion
of aninmals consunming the supplenent and the within and between day
variation in intake. In two trials where individual block consunp-
tion was neasured using the isotope nmethod described by Nolan et al
(1975) 10 out of 11 animals consuned the supplenment in one tria
while ei ght een out of nineteen animals consumed the blocks in the
second trial (Table 6).

TABLE 6 - Assessnment of Individual Teric Consunption

Teric g head-lday_l
1974 (a) 1976 (b)
48,8 36.7
38.7 30.0
28.3 23.4
24.5 15.9
15.8 15.2
14.3 13.2
13.3 12.2
12.4 11.3
8.1 11.1
7.7 10.8
0 10.8
10.4
10.2
9.1
8.2
7.8
7.5
4ob
0
Mean 19.3 12.1
Sh 14,5 8.8

(a) Graham, Pern and Linehan (1977)

(b) Trial (8) Pern, Walsh and Graham.
Unpublished data.
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In both trials nmore than 80% of the animals consumed an effective or
near effective dose |evel

Pattern of Consunption

Mai nt ai ni ng adequate concentrations of detergent in the
rumen i S essential for achieving effective bloat control (CSIRO 1972).
The frequency of daily visits to the block will therefore be inportant
in maintaining these levels. \Were daily patterns of block con-
sunption were nonitored (Table 6) using a surveillance canmera it was
found that three-quarters of the animals visited the block daily
while nmore than half of the animals nade nultiple daily visits to the
block. The conbined findings of a large proportion of animals taking
an effective or near effective dose level with a high frequency of
multiple visits further suggests that Teric bloat blocks will reduce
the incidence of bloat.

SUMVARY

The results of these field trials suggest that Teric Ml asses
bl ocks will be useful in reducing the incidence and severity of bl oat
particularly for beef cattle where no satisfactory alternative nethod
for individual treatnent is yet available.

PHOSPHATE SUPPLEMENTS

In northern Australia there is an opportunity to develop a
pal at abl e phosphorus supplement for beef cattle. Research work has
shown the need for a phosphorus suppl enent for grow ng and breeding
cattle (Wnks et al 1976, Holroyd et al 1976). However when
phosphoric acid was used as part of a liquid molasses suppl enent
ani mal performance was depressed (Playne 1974). Alternative solid
phosphat e/ salt suppl enents are not readily accepted by cattle when
the P requirenent is greatest.

In addition to phosphorus deficiency problens, buffalo fly
(Haentobia irritans exigua) increases to significant proportions
over the wet summer nonths causing further econonic |oss to the beef
producer. Methoprene, an insect growth regulator, has been incorporat-
ed in salt blocks in USA and successfully fed (Harris, Chanberlain and
Frazer 1974) to range cattle to reduce numbers of the horn fly
(#.irritans irritans), a sub-species of buffalo fly. The possibility
of treating both phosphorus deficiency and controlling buffalo fly has
wi de practical appeal. However the difficulty and cost of denonstrat-
ing a definitive field response to both phosphorus suppl enmentation
and buffalo fly control in the field is well recognised

Despite these difficulties several field experiments have
comenced to exami ne the acceptance and variation in consunption of
a phosphate nol asses block and to assess the effects of methoprene
on buffalo fly population and on beneficial insects such as the dung
beetl e (Onthophagus gazella). The initial results on ani ma
acceptance of a dicalcium/molasses bl ock are encouraging.



TABLE 7 - Daily pattern of block comsumption monitored using a surveillance camera.

Cattle Frequency of visits to blocks Number of No. of No. of
numbers days animals single multiple
Day visited the visits visits
blocks
1 2 3 4 5 6
1 - - - - - - -
2 2 2 2 - 2 1 5 1 4
3 1 2 1 2 1 5 6 3 3
4 1 2 4 2 2 3 6 1 5
5 2 - 3 1 2 2 5 1 4
6 1 2 1 1 1 1 6 5 1
7 - - - - 2 2 2 - 2
8 . 1 - 1 2 3 2 5 2 3
9 - 1 1 ~ 3 2 4 2 2
10 - 1 1 1 2 2 5 3 2
11 1 3 2 2 2 3 6 1 5
#Unidentified 2 1 1
Total number it ‘—_
of animals 71719 | 7 |10 |10 50 19 31
visiting
blocks daily

# Animals which could not be identified are not included in totals.

## On day 1 the camera failed between dawn and 9.30 a.m. reducing the
total number of possible visits recorded on that day.

Data from Graham, Pern and Linehan (1977)

LST
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In a field experinent conpleted at Department of Primary Industries
"Swans Lagoon" Cattle Field Research Station, North Queensland,

di cal ci um phosphat e/ mol asses bl ocks (7.2%P) were readily accepted by
20 yearling Brahman X Shorthorn heifers over a 4 month period

(Gal l agher et al 1977). Al animals accepted 1_:53e b}gcks Wwith

i ndividual intakes ranging from 2 - 150 g head “day- = There was
also a significant increase in plasma inorganic P with supplement

i nt ake.

In a pen experinent, methoprene was includg% in_the ratign
of mature ani mi'ii at_]:evels ranging from0.001 ng kg dayw =~ steer

up to 1.0 mg kg "day ~. Sanples of dung were seeded with fly eggs

in the laboratory. There was a 97.5% nortality in the buffg}o fly

| arvae at the |owest rate and 100% nortality at 0.025 ng Kg

(Stubbs, personal communication). \Were dung beetles were reared

in the same dung there was no effect at the 0.025 ng kg level .
However at 40 times this level (1.0 my kg™) there was a 38% reduc-
tion in progeny in the first beetle generation. Dung was also
collected in the field from grazing cattle supplemented with phosphate
bl ocks containing 0.01% et hoprene. There was an 89% i nhi bition of

| arvae devel opnent conpared with the control in laboratory assay.
However after 5 weeks this was not reflected in any significant
reduction in the adult fly nunbers in the field. This lack of
response may be due to migration of flies from adjacent, untreated
animal s swanping the treatnent effects. This grazing experinent is
continuing. Although it is too early to predict the final outcome

of this work it does appear at this stage that the phosphate/nol asses
bl ock may be a satisfactory P supplenent for feeding cattle during
the wet season. Further work still needs to be carried out on the
extent of mgration of buffalo flies between nmobs of cattle before
maki ng any confident prediction of the likely success or otherwise

of suppressing buffalo fly breeding by incorporating nethoprene into
the supplement. However nethoprene blocks are nore likely to succeed
under extensive grazing conditions where there are large distances
between nobs of cattle and where the effects of migration of adult
buffalo fly should be mnimal.

CONCLUSI ON

The tritiated water technique devel oped by Nolan et al now
provides a nore accurate assessnment of individual supplement intake,
which allows for a better assessnent of the potential of free choice
systens for the grazing industry. Research into the behavioural aspects
of free choice supplements may in the future enable producers to
reduce the variation in intake currently being experienced and
therefore further inprove responses.
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