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During the past few years 
scientific investigaUans into the 
principles underlying the preserva­
tion of green fodder in the form 
of silage have been undertaken 
both in Europe and America. As a 
result, new metJhods have been in­
troduced and a more reliable pI10-
duct wfth considerable improvement 
in feed value can be o btained 1by 
the application of these methods. 
The use of mechanical aids for 
handling the heavy fodder has also 
been brought to a high degree of 
efficiency and where this equipment 
is available, much time and heavy 
labour can be saved. 

Hay will continue to h old its 
place as the main ,source of winter 
feed and it is n6t suggested that 
hay should be replaced even in 
part by silage when conditions 
permit good hay to be made with 
certainty. But the conversion of 
green fodder into silage when the 
weather is unsettled is a sure way 
of securing the full value of the 
surplus growth and avoiding the 
losses which ,occur if tJhe hay is 
sp.oilt by rain. This applies, in 
Canterbury, particularly to the 
early crops o r the first cut of 
lucerne if the ground is wet and 
the weather unsettled at this 
period. Silage is a valuable feed 
for milking cows and for breeding 
ewes whenever a grazing shortage 
is liable to occur. Once they have 
become accustomed to it; all 
classes of st·ock eat good silage 
with avidity. It can ·be fed within 
three weeks of making ,and, 'if 
properly sealed, it can be . stored 
for two ,or three years without de­
terioration. Finally, there is no risk 
of destruction by spontaneous com­
bustion or by fire. While silage is 
easy to make, care and judgment 
are necessary in o rder to make 
good silage. 

Principles •Of Preservation. 

When green material rich in 
ca11bohydrates and proteins is 
stacked in a heap it ferments as a 
result of bacterial action and a 
rise in temperature occurs. The 
kind and amount of fermentation 
depends on sever.al · factors: - (1) 
The air supply, •(2) the moistu re 
cont ent, (3) the prop.ortion of 
soluble carbohydrates (sugars) to 
soluble proteins (nitrogenous ma­
terials). The most desirable type 
of fermentation is the one in which 
the. soluble carbohydrates are main­
ly converted to lactic acid. Th ere 
is less 1oss of nutrients, the pro­
duct is palatable and the acid acts 
as a pr.eservative which prevents 
undesirable bacterial action such as 
the •decomposition of the protein 
compounds. 

Lactic acid fermentation is fa­
voured by the following conditions: 

(1) The material should ,be rich 
in soluble car bohydrates in propor­
tion to its pmtein content. Lucerne, 
vig.orous growing pastures with a 
•high proportion of clover ,and young 
grass, are too rich in pr.otein to 
make the best quality silage by 
themselves. As a result of the de­
composition of t h e proteins bad 
flavours may develop, i.e., put refac­
tion takes place. This can be pre­
vented by the addition of mater­
ials in which carbohydrates pre­
dominate. Layer s of more mature 
grass in the hay stage or cereals 
are suitable, but molasses is now 
being recommended. It p11ovides a 
readily available source of sugar 
which is quickly converted to lactic 
acid. Oats and vetches cu t a t the 
flowering stage make a good mix­
ture f,or silage. In general, the 
more immat ure the er.op t h e high­
er the pr,oportion of protein to 
carbohydrat e and the gireater the 
need for a•dding molasses. The 
crop should not be a llowed to be-



come too mature, for while, in the 
case of lucerne, the composition for 
silage may be improved, yet the 
material 1becomes 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 oau:;ies the f"'.rment:1-
bon to stop at the lactic acid 
stage and the temperature does 
not rise much above 95 to 100 de­
grees F . When careful attention is 
not given to tight packing, the sup­
ply of ai<r may allow the tempera­
ture to rise up to 120-160 degrees 
F. and this is accompanied by an 
excessive loss of nutrients. High 
temperature silage is associated 
with ,an ·aver mature er.op, with 
wilting the cut crop before stack­
ing, with coarse stemmy crops and 
with uneven spreading and loose 
packing of the material in the 
stack. It i:;i v.ery important to tease 
out the heaps of herbage, spread 
it evenly and tramp firmly to the 
outer edge of the stack. With 
coarse material such as maize, 
grass and cereals in the hay stage, 
it is advisable to chaff prior to 
stacking. Special cutters and blow­
ers •have been designed f,oir this 
purpose and are used when silage 
is made from such ·crops. The aim 
should be to exclude the ,air as 
much as possible and this is best 
accomplished •by cutting the crop 
while still soft and succulent, by 
stacking immediately, and by 
tramping firmly. 

(3) If too much moisture is pres­
ent in the ensiled material there 
will be copi·ous drainage from the 
stack and many valuable nutrients 
will be Lost. This is likely to occur 
if the crop is young and the con­
ditions within the standing crop 
are damp and humid. Such mater­
ial shou1d be allowed to wilt for 
a few hours 1before stacking. Silage 
can be made during inclement 
weather but it is not advisable to 
continue stacking when the cut 
crop becomes really wet. 

It is obvious that all the · condi­
tions r.ecommended f.or making the 
best quality silage cannot be ac­
curately controlled and in practice 
a fair amount of judgment is 
necessary. An understanding of the 
principles outlined above, combined 
with actual experience, will enable 
the farmer to make ia good quality 
product under the varying condl­
tLons which occur. 

Crops for Silage. 

The most popular silage crops in 
New Zealand are surplus pasture 
growt!h and lucerne. Any er.op, 
however, which is grown for hay, 
can be used and of these, oats and 
vetches, or even •oats alone and 
maize are equally good. Crops 
which are rich in protein such as 
lucerne . clover and y,oung grass 
should be mixed with a more ma­
ture cereal or wiJth molasses. Pota­
toes, sugar beet tops, kale and 
such like crops can .also be used. 
Cabbages and rape do not make 
good silage. Potatoes have been 
made into silage by building a 
stack with layers about 3in. thick 
of r,aw potatoes, alternating with 
layers one foot thick of he11bage. A 
second method is to cook or steam 
the potatoes and ensile them in a 
pit or any convenient, sbrong con­
tainer such as a concrete pen; or 
for small quantities, .oil drums are 
useful. The cooked potatoes should 
be tightly packed and sealed with 
a lft. Layer .of soil. 

Stack Silage 

The stack has been and is likely 
to remain the most popular method 
of storing silage. A certain propor­
ti.on is waste:l on the top and 
round the sides as a result of too 
much air gaining access to t!hese 
p,arts. This is unav.oidable but can 
be reduced to small .proportions by 
making large circular stacks. In 
England and America, portable 
silos and sisal-kraft paper silos are 
being used to minimise this loss. 

The size of the stack will depend 
on the quantity of material to be 
ensiled. After 1an estimate of the 
yield is made, ( 1 ton hay=3 tons 
silage), the f,oJ1owing list ·of sizes 
and capacity will enable the farmer 
to select a suitable size for a par­
ticular orop. They have •been cal­
culated on a basis of mature silage 
weighing approximately 45l'bs. per 
cubic ft. 

Diameter in Feet 
16 
20 
24 
30 

Capacity in tons 
35 - 40 
50- 60 
80 -100 

120-150 

When stacking silage the walls 
must be kept upright and firm by 
tramping to the outer edge and the 
herbage should be teased out and 
not put 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. 
When a strong wind is blowing it 



is advisable to hang a sheet on the 
windward side in order to prevent 
uneven settling. 

Covering the Stack 

A satisfactory metohod of cover­
ing and sealing the stack is to 
place a load of green material in 
the centJre of the stack and, using 
this, 1build alternating layers of 
soil and green herbage around the 
raised edge. This will bind the soil 
and prevent it slipping off when 
the stack settles. A layer of soil 
about lft. thick should be used to 
cover the top of the stack. It is 
not necessary to place a layer of 
straw between the soil and the sil­
age. Some prefer to fix a row .of 
manure bags filled with soil a-round 
t1he outer edge. Others use wire 
netting or boards wired together to 
keep the soil from slipping off. 

Tqe use of Molasses. 

The reasons for adding molasses 
to herbage rich in protein have 
already been given. The quantity 
used ranges from H to 2~ gallons 
per ton of silage, the heavier ap­
plication being used f.or the protein­
rich material such as immature 
lucerne, clover and young grass . 
while the lighter appHcaUon is 
used for these er.ops in a more ma­
ture stage of growtoh. An over dose 
of molasses is not detrimental, in 
f,act it adds ito the feeding value of 
the silage. Molasses costs about 1/ ­
per gallon. It is best to dilute 
the crude molasses with an equal 
quantity ,of waiter a day or tiwo 
before using and have it ready in 
a tank or oil drums when stacking 
commences. The solution is ,applied 
with a watering can ·or pump as 
the stack is being 1built. 

Mechanical Aids. The green herb­
age is heavy to handle and silage 
making by hand is a very laborious 
undertaking. Lt is ,almost essential 
to use sweeps or a hay loader and 
a hoist of some kind if t.>he work 
is to be done in a reasonable time. 
After cut.ting with a mower the 
crop can be windrowed with a side 
delivery rake and loaded •On to 
waggons by h.and or prefeirably with 
the aid of a hay Loader attached to 
horse-drawn waggons or to the 
farm truck. Sweeps are more oom­
monly used. At the stack a simple 
jib hoist or elevator is used 1to 
raise the heavy material on to the 
stack. With t.•hree waggons, a side 
delivery rake, hayloader, and grab 
.stacker, a gang ,of 8-9 men can 

cart to the stack and make from 
50-60 tons of stack silage in a 
day. By stacking in the paddock 
in which the mate-rial is grown and 
using a sweep and grab-stacker, 
about half this number of men will 
suffice. 

Pit Silage 

Where it is convenient. to con­
struct a suitable pit which can be 
tilled from the top, a saving in 
handling can be effected and 2-4 
men can do the work. An excava­
tion in the side of a b.ank and 
open on the lower face is very 
suitable. '.Dhe pit can •be lined, pro­
vision being made for unloading at 
the bottom of the bank. When fill­
ing the pit it is advisable to heart 
up in building so that when settling 
occurs the material will be forced 
against. the w,alls and this will help 
to reduce the sp.oilage. The pit 
shouLd be sealed in a manner simi­
lar to that described for the stack. 
A bank can sometimes be utilised 
for tipping the 1herbage over the 
edge from sweeps or wagg.ons and . 
a stack may be built at the bot­
tom. 

Trench Silage 

In fiat country where the water 
table in the soil is not too high and 
where drainage is good. some far­
meirs have successfully employed 
the trench met.hod. The sides of the 
trench are given a slope of 1 in 8 
or more if the soil tends to cave 
in and they may be lined with 
concrete. The - most convenient 
depth is about 8ft.. and width 8-10 
ft. Such a trench will hold about 
g tons of silage for each foot 
length. The material can lbe swept 
into the pit and the horses or 
trucks c.an be driven over the ma­
terial thereby consolidating it. The 
pit is covered and sealed with a 
foot or more of soil. 

Feeding Out 

Silage is a considerably better 
feed than roots. It is particularly 
valuable for dairy cows in summer 
dry peri·ods when succulent. feed is 
scwrce. 

In the interests of economy, 
stock should not be given more 
silage than they can clean up iat 
one feed. A full ration f.or an 
adult sheep is 5-61bs. On fair grass 
31'bs. a day should be sufficient. For 
dairy cows up to 80lbs. a day may 
be fed. At times silage may taint 



the milk but this can be overcome 
by feeding directly .after milking. 
Some difficulty may be experienced 
in getting .stock to eat 'silage which 
is sour. This can be overcome by 
feeding out several hours prior to 
allowing the animals access to it. 
When feeding ~ut, only pavt of the 
surface of the stack should 1be ex­
posed at a time. A shaJrp spade is 
a very convenient tool for cutting 
the section required. 

Conclusion 

The modern technique of silage 
making gives a more reliable and 
more nutritive fodder. The new re­
commendations are, earlier cutting, 
exclusion of air 1by even spreading 
and firm tramping •of the succulent 
material, and the addition of 
molasses w m aterial rich in .pro­
tein. The methods of building a 
stack, pit and trench to provide 
these conditions, are outlined. · 

Copies of this Bulletin may be obtained from the Secretary, Canterbury 
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