N NEW ZEALAND FARMS
pasture provides the bulk of

the feed requirements of
stock. Well managed pasture
is the best and cheapest of
all feeds and accordingly it
should be the aim of every
farmer to utilise it to the best ad-
vantage. This, however, is not a
simple matter because of its variabil-
ity in food value and production at
different seasons of the year. The
problem, then, is first to control its
variability in food value—and this can
be done by suitable management of
the grazing stock, and secondly, to
conserve the surplus production at one
period to contribute to the needs of
the stock in periods of pasture short-
age. On dairy farms in particular
efficient utilisation of this surplus is
important in equating the feed avail-
able from pasture to meet the needs
of the stock throughout the year,
There are three main methods of
preserving this surplus pasture—hay,
silage and dried grass. Of these
methods the artificially dried grass
involves the least loss of nutrients,
but unfortunately at present the cost
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of the process precludes its economic
use in New Zealand. The making of
hay is, in general, the most wasteful
and the least dependable method of
ccenservation. This is due to the fre-
quent excessive exposure of the crop
to weathering influences in many dis-
tricts, and to the lack of control of
the process that is possible in prac-
tice.

The ensiling of a crop enables a
greater measure of control by the
farmer and involves a smaller loss
of food nutrients than is the case in
haymaking in unsettled weather.
I'urther, many crops other than grass
can be preserved by ensiling with
similar smaller losses in food value
than are encountered in making hay.
Such crops include lucerne, oats and
vetches, even oats alone. Other crops,
such as chou moellier, turnips, green
feed, will keep quite well as growing
crops till required. In New Zealand
as a whole the area of pasture cut
for silage has decreased considerably
over the past 20 years although in
some city milk areas the use of silage
has greatly increased. The main
factors responsible for this decline in
silage making have been the shortage
of labour, the introduction of remark-
able labour saving machinery for hay



.

making, and up to recently the lack
of suitable equipment necessary for
silage making. There has probal?ly
also been a general lack of apprecia-
tion of the principles involved in the
making of good quality silage and
the resulting poor material has no
doubt tended to bring silage into dis-
favour as a feed for stock. In this
bulletin, therefore, the principles in-
volved in making good silage are dis-
cussed, while in the next bulletin a de-
scription of modern machinery suit-
able for making silage will be pre-
sented. Climatic conditions are less
favourable for pasture production in
Canterbury than in many North
Island districts. In the latter district
the short grass-growing season can
be increased by irrigation. At present
the shortage is largely met by grow-
ing special arable crops, both root
crops and green forage crops, for use
when pasture growth is poor. Silage
and hay saved from pastures can help
very considerably, however, in aug-
menting feed reserves. In a good
growing season, from early October
onwards, pastures are usually pro-
ducing more feed than the stock can
eat. Unless some paddocks are with-
held from grazing at this period,
many pasture plants will run to seed
with a consequent falling away in the
quality of pasture and with an ultim-
ate loss in pasture production. The
conversion of green fodder into silage
is a sure way of securing the great-
est possible value of the surplus
growth and avoiding the losses which
occur if the hay is spoiled by rain.

Paddocks cut for silage by being
cut at a younger stage than for hay
are given an opportunity to recover
before the summer and dry weather
sets in. They produce more and
better feed. than hay paddocks which
are harvested at a more advanced
stage of growth and which often yield
a poor aftermath owing to the dry
spell having set in at the critical
period of their recovery.

Silage can be fed within a few
weeks of making and, if properly
sealed, it can be stored for two or
three years without deterioration.
For this reason silage is an excellent
insurance against dry summer
periods. Fed in conjunction with
forage crops such as soft turnips or
chou moellier, it provides producing
stock with a highly nutritious diet.
Hay is not nearly as good for this
purpose. It can never adequately re-
place silage in the ration in the dry
summer period. Then again, silage is
an extremely valuable feed for build-
ing up body reserves of dry dairy

T

stock during the winter. Fed along
with hay, and whatever winter grass
is available, it meets the needs of
early calving cows in the spring.

PRINCIPLES OF PRESERVATION

When green material rich in carbo-
hydrates and proteins is stacked in a
heap, it ferments as a result of
bacterial action and a rise in tempera-
ture occurs. The kind and amount
of fermentation depend on several
factors—the air supply, the propor-
tion of soluble carbohydrates and
proteins (nitrogenous substances),
and the moisture content. The most
desirable type of fermentation is the
one in which the soluble carbohydrates
are converted mainly to lactic acid.
There is a smaller loss of nutrients,
the product is palatable, and the acid
acts as a preservative which prevents
undesirable bacterial action such as
the decomposition of the protein com-
pounds.

Lactic acid fermentation is fav-
oured by the following conditions:—

1. The material should be rich in
soluble carbohydrates in proportion to
its protein content. Oats and vetches
cut at the flowering stage make a
good mixture for silage. Very young
lucerne or young vigorously growing
grass and clover may be improved by
adding layers of more mature grass;
but it is better to use molasses (one
part of molasses to two parts of
water) at the rate of 60-80 1b, per ton
of green crop. This provides a
readily available source of sugar
which is quickly converted to lactic
acid. In general, the more immature
the crop the higher the proportion of
protein to carbohydrates and the
greater the need for adding molasses.
The crop should not be allowed to be-
come too mature for while, in the case
of lucerne, the composition of the
silage may be improved, the material
becomes fibrous and stemmy with the
result that it will not pack tightly
and the silage will over-heat.

2. The exclusion of air by tight
packing causes the fermentation to
stop at the desirable lactic acid stage
and the temperature does not rise
much above body heat. When careful
attention is not given to tight pack-
ing the supply of air may allow the
temperature to rise up to the stage
where it is uncomfortable to hold the
hand in for any length of time. High
temperature silage is associated with
an over-mature crop, with wilting the
crop before stacking, with coarse,
stemmy crops and with wuneven
spreading and loose packing of the
material in the stack. The aim




should be to exclude the air as much
as possible and this is best accom-
plished by cutting the crop while it is
still soft and succulent, by stacking
immediately and by tramping firmly.

3. If too much moisture is present
in the ensiled material there will be
a copious drainage from the stack or
pit and valuable materials are likely
tc be lost. This may occur if the
crop is young and rain occurs. Over
wet material should be allowed to
wilt for a few hours before stacking.
Silage, however, can be made during
inclement weather.

It is obvious that all the conditions
recommended for making the best
quality silage cannot be accurately
controlled and in practice a fair
amount of judgment is necessary. An
understanding of the principles out-
lined above, combined with actual ex-
perience, will enable the farmer to
make a good product under the vary-
ing conditions which occur.

LOSSES IN SILAGE-MAKING

The ideal in silage-making is for
the final product to resemble as
closely as possible the material from
which it was made. Losses of food
nutrients during the ensiling process
need not be large. In view of the
numerous processes which take place
during silage making some losses are
unavoidable. However, losses can be
kept to a minimum, if attention is
paid to the fundamental principles of

(1) The exclusion of air as a means
of regulating the temperature, and

(2) The stimulation of the activities
of lactic acid bacteria by providing
a medium rich in carbohydrate within
a given temperature range.

A further source of loss in silage is
the waste material on the sides and
bottom of the stack or pit. Losses
on the bottom can be reduced by
placing boulders on the bottom and
draining away. Losses on the bot-
tom are due to inedible, sour silage
which is produced by not allowing the
temperature to rise in the bottom
layers before fresh material is added
to the stack. If very succulent ma-
terial is put in the bottom layers sour
silage will result. More mature, or
wilted herbage, should be used for
this bottom layer as it packs less
tightly—but using this material in the
upper layer will cause over-heating
and will result in silage of inferior
feeding value, The air can be ex-
cluded from the sides of the pit or
stack by tramping to the outer edge
and teasing the herbage out and not
putting it on in lumps. The top
should be kept level until the stack

is completed when the sides can be
built up higher than the centre. In
the case of stack silage when a
strong wind is blowing it is ad-
visable to hang a sheet on the wind-
ward side in order to prevent uneven
settling. A layer of soil about 1ft.
thick should be used to cover the top
of the stack. To keep the soil from
slipping off, boards about 3ft. long
wired together are very satisfactory.
Where it is convenient to construct
a suitable pit which can be filled
from the top, a saving in handling
can be effected. Where the water
table is high but drainage is available
the use of a stone filled base for the
silage with sides built up of wood,
concrete or soil and set in a con-
venient position for later feeding out,
also greatly reduces the work in-
volved. The sides of the trench are
given a slope of 1 in 8, or more if soil
is used and it tends to cave in. The
soil may be lined with concrete. The
most convenient depth or height for
the trench is about 4ft. to 8ft. and
width 9—16ft at the bottom. Such a
trench will hold about 60 to 100 tons
silage for each chain of length. The
material can be swept into the pit and
the trucks or tractor can be driven
over the material, thereby consolidat-
ing it. The trench is covered and
sealed with a foot or more of soil.
Losses are much less and the labour
in filling is much less than with the
old-fashioned stack silo.

FEEDING SILAGE

Good quality silage is of great value
te milking stock in dry summers and
again in the early spring before active
pasture growth commences. Poor
quality silage is of little value to
milking cows,

Silage is not harmful to dairy
stock. It can be used along with hay
to counteract the effects of sappy
grasses and clovers which tend to
cause bloat. But, and note this,
mouldy silage will cause digestive
troubles and should not be fed. No
attempt should be made to render
this material palatable by treatment
with molasses or salt when it is be-
ing fed, as the harmful effects will
persist.

The quantities of silage needed per
cow will vary. It will depend on the
amount required by the cow to keep
her properly fed, taking into account
the other feedstuffs it is proposed to
provide, and the length of the period
for which supplementary feeding is
required.

Fed on good silage alone, cows
could produce up to two gallons of



milk or one pound of butterfat daily.
However, it is most unusual for
silage to be the sole source of feed.
A certain amount of pasture is gen-
erally available, and if the cows are
in milk the amounts of silage to be
fed will be determined by the
response obtained, as indicated by the
factory returns and the condition of
the herd.

An average quantity of 351b. per
cow per day may be fed during the
summer dry spell, in some cases as
low as 151b. and in others up to 70
or 801b, in particularly bad seasons.
(A cubic foot of silage weighs 40 to
501b. and hence these amounts are
easily estimated). Silage can be fed
in conjunction with forage crops in
the summer, thus conserving some
silage for use later on during the
winter and early spring.

During the winter-feeding of dry
stock it is usual to comserve the
valuable silage as much as possible
by supplementing it with hay and
whatever pasture there may be
available. The aim must be to supply
more than the maintenance needs of
the stock so that the cows can build
up their body reserves and start the
next lactation period in good con-
dition. The stock should be fed to
capacity. An aproximate ration to
satisfy a cow’s appetite is 55 lb.
silage (about 1 cubic foot), a small
amount of hay, plus any pasture that
may be offering. The actual amounts
fed will, of course, depend on the
supplies of each feed available.

In the case of town milk supply
herds there is the special problem of
supplying the milking herd through-
out the winter months with feed that
is capable of supporting a high level
of milk production. Here silage can
be of the utmost value, especially if
fed in conjunction with a crop such as
chou moellier. Some farmers rely on
lucerne silage as the succulent feed
for this period, using only a small
amount of meadow hay in addition—
and outstanding results are obtained
with this feeding programme. The
amount of silage to be fed during
this critical winter period is just as
much as the cows can eat.

SUMMARY

We can now summarise the position
as follows:—

Silage as a feed for cows is ex-
cellent.

With mechanical aids the making
of silage is no longer the laborious
task it was.

Silage is not altogether a substitute
for forage crops and hay but rather
is a valuable addition to the normal
feed supplies and will give increased
all-round production.

Where pasture production is erratic,
and this applies particularly to Can-
terbury, we should consider making
wider and greater use of this valu-
able feed.

Copies of this Bulletin may be obtained from the Secretary, Can-
terbury Chamber of Commerce, P.O. Box 187, Christchurch.
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